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The Royal Commission on Railways. 


Lorp LOREBURN S Commission rose on the 
25th until October, but before doing so it heard some 
of the evidence of the railway companies, and every 
reasonably minded man must confess that quite a 
distinct change has come over the face of the situation. 
At almost each sitting there had been charges, 
repeated ad nauseam, against the companies on ail 
sorts of subjects, e.g., inability to obtain ‘‘ station- 
to-station ”’ rates; preference for the foreign as 
against the home producer ; refusal to pay claims ; 
undue increase in the company’s risk rate over 
the owner's risk rate; refusal to analyse “ through- 
out” i.e., those including sea transit and 
port dues; an obstinate adherence to the classi- 
fication: the closing of credit accounts in case 
of dispute; an absence of competition ; demur- 
rage, siding rent, &c. The Railway and Canal Com- 
mission and the Board of Trade have also not escaped 
adverse criticism. Sir Charles Owens had, however, 
an answer to these charges which he delivered cn the 
10th and 24th ult. We gave in our issue of the 19th, 
and complete in the present number, a very full 
summary of Sir Charles’ evidence, and it is difficult 
to make any selections therefrom which, more than 
others, call for comment. Two points will, however, 
give an idea of the answers to the charges made. It 
is, for instance, apparently a very prevalent idea 
that, since the establishment of the Joint Claims 
Committee, claims under owners’ risk rates are almost 
always declined. Sir Charles, however, showed that 
during the year 1913 fourteen comparies submitted 
53,930 claims to the Committee, 50,030 of which were 
paid in full or in part, or the carriage allowed, and out 
of the remaining 3900 legal proceedings were taken in 
only 96. The other point relates to thg conciliation 
powers of the Board of Trade. These by some 
witnesses have been classed as useless, but it was 
shown that during the last twelve years there have 
been 708 complaints settled and 635 dropped out of 
a total of 2141. That the closer arrangements 
between the companies have not been to the dis- 
advantage of the trader in the matter of claims was 
well brought out by Mr. Andrewes in his evidence, 
given elsewhere in this issue, on the 25th of June. 


rates, 


Wireless Research. 


Some little time ago the Postmaster-General 
appointed a Committee to inquire whether and how 
far the State should make provision for research work 
in the science of wireless telegraphy, and the report 
of this Committee was published during the month. 
The Committee recommends the establishment of 
a “ National Committee for Telegraphic Research ”’ 
and the granting of State funds both for capital 
expenditure and annual outlay. The Admiralty, 
War-office, Post-office, Treasury, Royal Society and 
the Institution of Electrical Engineers are all to be 
represented on the Committee of twelve members, 
which is also to include the Director of the National 
Physical Laboratory, and the headquarters of the 
Committee are to be adjacent to the Laboratory. 
It is suggested that the Committee should not confine 
itself solely to wireless telegraphy and telephony, 
but should take up a much wider field of investiga- 
tion so as to include ordinary telegraphy and tele- 
phony as well. The Committee would certainly have 
a busy time of it, for it would have to help in the 
working out of problems put to it by the various 
Services concerned, as well as carrying out its own 
investigations and testing improvements or systems 
brought before it by others. Having regard to this 
portion of the report, it would seem that fifteen 
attendances per annum per member of the Com- 
mittee for the first two years and ten per annum per 

















member afterwards would be all too few; and it 
would also appear desirable that one representative 
of the Committee should always be at hand to direct 
the work of the staff. 


The Railway Servants’ Accidents Inquiry. 


THE Departmental Committee, over which 
Sir William Collins makes an admirable chairman, 
appoiated to inquire into the working of the Preven- 
tion of Accidents Act of 1900, heid its two first public 
inquiries on the 9th and 12th, and will resume its 
sittings on the 7th inst., when it is expected that the 
railwaymen’s unions will proceed with their case, 
which is as much levelled against the Board of Trade, 
on the ground of indifference and failure to avail 
itself of the powers to inspect and regulate, as against 
the companies. Mr. J. H. Thomas, speaking at 
the annual conference of the National Union of 
Railwaymen, said that a request had been made 
that the rank and file should be called before 
the Committee, and he wished it to be known 


| that such was the intention, and that the men would 


not make a general statement, but would relate their 
own experience. The National Union of Railwaymen 
alleged that the increase in the number of accidents 
was due primarily to speeding up, and that the men 
were so harassed to-day in their work that accidents 
were inevitable. They therefore wanted to show 
before the Departmental Committee the speed and 
pressure under which the men worked. Colonel von 
Donop, the chief inspecting officer of the Board of 
Trade, and Mr. Main, an assistant inspecting officer 
and the secretary of the Safety Appliances Committee, 
have been the only witnesses as yet. The former, con- 
clusively, we think, proved that the number of fatal 
accidents had been considerably reduced—and_re- 
remarkably so when the increase in traffic is con- 
sidered—during the last ten or fifteen years. He 
thought that the main point demanding considera- 
tion was the large increase—from 18,000 to 23,000 
in five years—in the number of non-fatal accidents 
not caused by the movement of trains or vehicles. 
We may add that this increase is largely due to 
greater care in reporting, and therefore is more appa- 
rent than real. 


Hull Joint Dock. 


On the 26th of the month his Majesty the 
King visited Hull in order to open the new joint 
dock which has been constructed by the North- 
Eastern and Hull and Barnsley railway companies. 
This undertaking has been so recently described in 
our columns that it will not be necessary to refer to 
it in any great detail in the present instance, but we 
may say that the total water area at present enclosed 
is 53 acres, and that provision has been made for 
extending it to no less than 85 acres. There is, at 
present, a total quayage of 8162ft. The designers 
of the dock have by no means been content to build 
for the present alone. They have looked into the 
future, and have provided an entrance lock which is 
750ft. long by 85ft. wide, with a depth of water over 
the outer and inner sills at high water of spring tides 
of 42ft. 3fin. and 39ft. 34in. respectively. The 
depth of water in the dock proper is 38ft. at high 
water of spring tides, and the minimum depth is 
3lft. 8in. The largest vessels which are likely to 
trade to Hull for many years to come will therefore 
be readily accommodated, and as there is a turning 
basin which measures 1050ft. by 1000ft., they will 
be able to manceuvre so as to leave bow first. As 
showing the maximum size of vessels at present using 
the port, we may say that there are two graving docks 
which measure 450ft. long by 66ft. wide, and 550ft. 
long by 72ft. wide respectively, while there is space 
for a third dock which could be made larger than 
cither of these if necessary. The new dock, which has 





been equipped with every modern contrivance, is 
the largest on the North-East Coast, and will prove 
of enormous value to Hull, which claims to be the 
third port in the kingdom as regards the value of its 
traffic. 


Fatal Railway Accidents. 


On the 17th an excursion train from Bristol 
to Windsor for Ascot races arrived at Reading 
(G.W.R.), where the enginemen were changed. .On 
the fireman telling the driver “ right away,” the driver 
failed to cross the footplate to look at the outer home 
signal on the left, or fireman’s side, but, seeing the 
inner home signal and starting signals at “‘ clear,” he 
started. The outer home was, however, against 
him, as the up main outer home, together with the 
inner and starting signals, was “ off’’ for an express 
train on the up main. The engines of both trains 
came into collision at the converging point, and the 
driver of the express was killed. A far more serious 
disaster occurred the following day. A storm of 
tropical density broke in the Cairngorm mountains, 
which caused the Batan Burn to flood and to sweep 
before it trees, stones, and other debris, which blocked 
the arch of the bridge carrying the main highway 
from Inverness to Perth. The weight of water 
eventually swept this bridge away and, rushing along, 
the flood got behind the protecting wall alongside the 
left bank near a one-arch bridge of 16ft. 6in. span 
carrying the Aviemore—Inverness direct line of the 
Highland Railway. The abutments were weakened, 
and as a train was passing over the bridge its tender 
was derailed, so that the train was stopped, three 
bogie coaches being more or less on the bridge. The 
structure then collapsed, and the middle coach 
was carried away by the flood. Several passengers 
were swept away and five of them were, unfortunately, 
drowned. A third accident, resulting in the death 
of one passenger, owing to a driver’s error, occurred 
at Cannon-street Station on Saturday last. 


The German Airship Ersatz Z.1. 


THE accident which occurred to the German 
military airship Ersatz Z.1 on the 13th of the month, 
though less disastrous in its results than those which 
brought about the loss of L.1 and L.2 last year, 
nevertheless proves quite as conclusively the fact 
that the Zeppelin airship is as yet only fit to under- 
take voyages with comparative safety in fair weather. 
On the morning of the day in question, the airship 
was flying from Cologne to Carlsruhe when it en- 
countered a severe thunderstorm. While struggling 
against a strong wind a cloud burst over it, and 
weighted the airship to such an extent that it began 
gradually to sink. When near the earth it was 
seized and thrown about by gusts of wind, and was 
finally hurled with great violence to the ground, the 
metal framework being broken in the middle. Fortu- 
nately, none of the occupants were seriously injured, 
but the airship itself was damaged so much as to 
become practically a wreck, and repair is out of the 
question. The cause of the disaster was similar 
to that of the L.1-off Heligoland last September, 
and it appears to have been merely due to good 
luck that the result was not as serious. 


Railways and the Public Convenience. 


THAT one reason why British railways have 
cost in their construction more per mile than those 
in any other country is the expense incurred in 
parliamentary proceedings is well known. It will 
also be generally admitted that much of this expense 
has been needlessly and wastefully incurred in either 
the promotion of unnecessarily competitive lines, 
stations, &c., or in opposition to deserving schemes. 
But the proceedings during the past month before 
a Select Committee of the House of Commons on the 
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Bill for transferring the Great Northern and City 
Railway to a joint committee of the Great Northern 
and Metropolitan companies reveal an_ instance 
where opposition appears, in the interest of the public 
as weil as of the company concerned, to have been 
justified. The railway concerned was the North 
London, which runs over the Great Northern Railway 
from Canonbury to Potter’s Bar, Alexandra Palace, 
and Cuffley, under powers obtained in 1873. These 
powers may, however, be terminated by due notice, 
and the North London feared that when the Great 
Northern and Metropolitan got their junctions made, 
and so shortened the distance between the City and 
Finsbury Park, they might terminate the agreement 
and thus rob the public of an advantage it had enjoyed 
for forty-one years. The Select Committee passed 
the Bill with the proviso that the North London was 
to have its present running powers in perpetuity, 
and that when the North London was electrified the 
Great Northern line from the junction at Canonbury 
to Finsbury Park was to be made available for electric 
traction. These conditions were not agreeable to 
the promoters, who withdrew the Bill. 


Unemployment in Austria-Hungary. 


SoME idea of the commercial depression and 
consequent wide-spread distress prevailing amongst 
the working-classes in Austria-Hungary may be 
gathered from the fact that both the Austrian 
Minister President, Count Stuergkh, and the Hun- 
garian Minister of Commerce, Baron 


Buda Pesth respectively, deputations of unemployed. 
The Austrian deputation came from Moravia and 
Bohemia, which two provinces, with Lower Austria, 
constitute the most flourishing manufacturing districts 
in the dual monarchy. 
Balkan War nearly two years ago, the economic 
situation in these districts, in common with the rest 


Harkanyi, | 
. . ry: ™ | 
recently received on the same day, in Vienna and | 


But since the outbreak of the | 


190 miles-of catacombs and subterranean quarries 
which have remained for ages in a precarious con- 
dition. Even these difficulties should not prove a 
source of danger if the work of construction were 
carried out in a proper manner, and, as a first measure 
of precaution, the Minister of Public Works has 
extended the technical supervising service. He is 
now awaiting the report of the Commission to see 
what else should be done. 


Municipal and Private Undertakings. 


Ar the conference of the German 
Councils, which took place at Cologne during the 
month, the most important subject of discussion was 
the connection of municipalities and private capital 
for commercial undertakings The first speaker, 
Dr Leoni, of Strassburg, reviewed the conflict which 
has been taking place for some years past between 
municipal and private enterprise, particularly with 
regard to tramway systems and electricity works. 
It had, he said, been to a great extent realised that 
private industry gave better results than public 
works, and seventy-one towns in Germany had 
invested a total sum of £5,750,000 in private under- 
takings which were run on purely commercial lines. 
In many cases also the municipalities had acquired 
a controlling influence over the undertakings, while 
retaining the advantage of the experience of the 
managers and employees. This and a second paper 
on similar lines met with some criticism from the 
adherents of purely municipal undertakings, but 
the resolution finally adopted was a statement in 
| moderate terms of the value to the towns of co- 
| operation with private industry. The entire dis- 
cussion gains in importance at the present moment 
in view of the deliberations going on with regard to 
the future of the Berlin electricity works, over which 
the municipality will shortly acquire a greater control 
than it at present possesses. 


Town 





of the country, has been extremely bad, and there is | 


at present absolutely no sign of any improvement. 


Count Stuergkh could only promise to summon a| 


ministerial conference to discuss the possibility of 
starting public works to provide employment as 
quickly as possible. The Hungarian delegation | 
informed the Minister of Commerce that in 1913 the | 
trade unions had contributed from their funds | 
1,275,000 kronen (about £51,000) to the support of | 
the families of the unemployed. Baron Harkanyi | 
had nothing but vague promises to offer, 
entirely failed to satisfy some of the delegates, who 


told him boldly that unless definite help were speedily 


forthcoming the suffering masses were ready to) 
plunder and murder. The Minister curtly replied | 
that such threats would have no influence with him, | 
and the deputation’s visit ended very disagreeably. 
Since then there have been 
strations of the unemployed in Buda Pesth, which 
only dispersed when the police were called out. 


The Paris Metropolitan Collapse. 


Ir the causes of the partial collapse of 
the Paris Metropolitan Railway works a few 
weeks ago are not thoroughly elucidated it will 


not be for any want of investigation. A preliminary 
inquiry was carried out at once behalf of 
the Minister of Public Works ; an inquiry was insti- 
tuted by the Public Prosecutor to see whether any 
grounds existed for criminal proceedings; and a 
commission of inquiry, consisting of technical, execu- 
tive, and labour representatives has been appointed 
by Government to go thoroughly into the matter and 
see what precautions are necessary to prevent a 
recurrence of these disasters. The first report pre- 
sented to the Minister of Public Works is non- 
committal, though it admits that the accidents could 
have been avoided. The report of M. Wickersheimer 
for the State Prosecutor is much more emphatic, 
and declares that previous accidents should have 
shown the necessity of taking the most careful 
measures for protection. M. Wickersheimer attri- 
butes everything to a want of unity between the 
different municipal services, whereby one carries 
out its work without reference to what is being done 
by others. If such unity existed the tunnels would 
not be driven directly under water mains and sewers 
liable to heavy pressures and left unsupported until 
the tunnels were completed. M. Delanney, the 
Prefect of the Seine, has told the Municipal Council 
that the trouble is due to the-congestion of Paris by 
the fortifications, which have rendered it necessary 
to drive three Metropolitan tunnels one above the 
other. His remedy is to suppress the fortifications, 
but this is the last thing the Municipal Council is 
likely to do. It is generally admitted that there are 
great difficulties in the construction of the Metro- 
politan, notably the maze of mains, the peculiar 
sandy subsoil which liquefies with water, and the 
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several street demon- | 


The French Navy. 


Tue debate in the Senate on the budget 
| estimates for the present year was strongly influenced 
by the controversy over the respective advantages 
| of the submersible and the battleship. The French 
| regard this influence with some misgiving, for they 
| do not forget that the rapid decline of the navy from 
the second to the fifth position amongst the world’s 
navies was due to the policy advocated by Admiral 
Aube nearly thirty years ago, and strongly sup- 
| ported by what was subsequently known as the * new 
school,” until it was put into effect by M. Camille 
| Pelletan, with such disastrous results that France 
| found herself without a navy worth the name. Now 
| that the country has created, at great sacrifice, a 
| powerful and homogeneous fleet it has no intention 
of repeating its former errors. The policy adopted 
| by M. Deleassé of building some of the battleships in 
| private yards has so far accelerated the execution of 
| the programme that it will be completed at least a 
year before the time originally fixed, and arrange- 
ments are already being made to prepare a new ship- 
building programme which will be presented to Parlia- 
ment in the near future. If the battleship is regarded 
as constituting an indispensable line of defence for 
@ country possessing vast colonial interests, the sub- 
mersible is receiving a full measure of attention, and 
the steadily increasing tonnage points to this type of 
craft, with its wider range of action, eventually prov- 
ing a powerful and reliable weapon of attack. 


Aeroplane Engines. 

As the conditions of aeroplane flight become 
more Clearly understood there is a growing impression 
in France that automatic stability is no longer neces- 
sary or even desirable. That such stability is possible 
has been proved again in France during the month, 
when a Sperry aeroplane, with small gyroscopes as 
stabilisers, flew in a gale of wind with no manual 
control, while a passenger crawled out on one of the 
wings. Such aids to stability can obviously be dis- 
pensed with, since the acrobatic tricks of those 
who “loop the loop” have proved that there 
is really no danger so long as the pilot is high enough 
up to be able to right his machine. Any expert will 
now indulge in performances that at one time would 
have appeared to court disaster. So long as a 
machine has no structural weakness the airman can 
hardly be in danger if he remain at a sufficient alti- 
tude. The risk occurs when landing, and for this 
reason special attention is being given just now to 
landing chassis, which the French military authorities 
intend to standardise as soon as they have selected 
the most suitable type. Of still more importance is 
the question of the engine. The Minister of War is 
organising trials of all kinds of motors, both rotary 
and fixed. The regulations have been drawn up with 
a view of compelling makers to design new types of 








engines. They will be tested on motor cars with 
aerial propellers and on gliding boats and hydro- 
planes, and will have to run continuously for five 
hours. Ifa really satisfactory type of aviation motor 
and a perfectly safe landing chassis can be produced 
it hardly seems possible to improve much upon the 
existing types of aeroplanes. When this has been 
perfected the flying machine will perhaps develop 
in another direction. 


The Port of Emden. 


In view of the huge sums expended on this 
port and the strenuous efforts of the Prussian Govern- 
ment to increase its prosperity, the first report of 
the Emden ‘Traftic Company, which was founded 
some four months ago, is not without interest. This 
society, which is the representative at Emden of 


the Hamburg-America Line and the Hamburg. 
South American Steamship Company, says that, 


according to its experience, the geographical position 
of Emden is extremely unfavourable to commerce. 
On the one side there is the Rhine, an admirabl- 
natural waterway carrying German trade to thie 
Belgian and Dutch ports, and on the other side there 
are the. two prosperous ports of Hamburg and 
Bremen. The port of Emden was good, and the 
Government had done everything it could to improv 
it, and all that was lacking was the traffic. In the 
four months the company had lost about £3000. It 
may be of interest to mention in this connection that 
the project for a Rhine-North Sea Canal running 
through German territory, which would place Emden 
in water communication with the industrial centres 
of Westphalia is being energetically put forward. As, 
however, the costs of this project are variously) 
estimated at from £12,500,000 to £37,000,000, there 
is little probability of its materialising for many years 
to come. 


Electrification of Railways. 


Wuite the Paris Municipality is complain 
ing of the damage done to the mains by electrolysis 
as the result of the electrification of the suburban and 
Metropolitan Railways, the Post and Telegraph 
Department has for some time past refused to 
authorise the Midi Company to work its new electrified 
line because, with the heavy currents employed, the 
effects of induction on the telegraph and telephone 
apparatus were so great as to render them useless 
Seeing that the Midi Company decided, two years 
ago, to electrify the whole of its system, the trouble 
caused by the putting into service of the first elec- 
trified line between Perpignan, Villefranche and 
Vernet-les-Bains has placed the company in a very 
awkward position. Pending a solution of this diffi- 
culty the Post-office Department has prohibited the 
running of motor coaches during the day. Several 
attempts have been made to suppress or diminish 
the effects of induction from these very heavy currents, 
but nothing could be done until M. Delcamp, the 
inventor of a new apparatus, appeared on the scene, 
and showed that it was possible to protect the tele- 
graph and telephone apparatus, even when the line 
was running with its biggest load. The line was 
charged with the highest voltage and five motor 
coaches were run simultaneously, and it was found 
that with thé Deleamp apparatus messages could 
be transmitted from one end of the line to the other 
with the usual distinctness. This will no doubt 
enable the Midi Company to continue the work of 
electrifying its system with the aid of the hydro- 
electric installations of the Pyrénées. 


The Hohenzollern Canal. 


On June 17th the canal from Berlin to 
Stettin was opened to traffic by the German Emperor 
and received the name of the Hohenzollern Canal. 
Its length from Berlin to its junction with the Oder 
is just over 60 miles. The type of vessel used on the 
new waterway is of 600 tons burden, with a length 
of 214ft., a width of 26ft. and a draught of 5}ft. 
Up to the completion of the Hohenzollern Canal, 
the only waterway establishing a connection between 
Berlin and the Oder was the Finow Canal, which is 
navigable for boats of 450 tons. It was originally 
estimated that the new canal would cost about 
£2,140,000, but, various mishaps having occurred 
during construction, the actual cost has been brought 
up to about £2,460,000. It is considered that the 
canal will have an initial annual traffic of 2,000,000 
tons, and that the annual loss for the first few years 
will amount to about £25,000, which will be made good 
by the towns of Berlin, Charlottenburg and Stettin. 
The canal will doubtless prove to be of first-class 
importance, as it connects the Elbe with the Oder, 
and consequently also with the Vistula, while it is 
also an important link in the chain of canals intended 
to run finally from the east to the west of the Kimpive. 
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NEW SEWAGE WORKS AT HARPENDEN. 


''wE Urban District Council of Harpenden has just 
recently completed an extensive system of sewerage 
and sewage disposal works, Previously the town had 
possessed no sewerage system, so that the under- 
taking which has been planned and carried out by 
Mr. A. P. I. Cotterell, M. Inst. C.E., of London and 
Bristol, acting as consulting engineer, is entirely 
new. 

The district is natusally divided into two areas, 
the larger and higher being in the Harpenden Valley, 
and the smaller and lower in the Lea Valley. These 
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Fig. 1—SEWER IN TUNNEL 


two valleys are separated by high-lying land, which, 
as the most convenient site for the disposal works 


was found to be in the Lea Valley, necessitated the | 


taking of either one of two courses—first, that the 
sewage from the Harpenden Valley should be pumped 
over the intervening hill, and secondly, that a tunnel 
should be driven through that hill. After a thorough 
investigation of all the circumstances of the case it was 
decided that the best course to pursue was to make 
the tunnel, which, though undoubtedly the more 
expensive undertaking in first cost, would be much 
the cheaper in the long run, since there would be no 
pumping charges. Moreover, since there was a 
difference in level between the lowest point from which 
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The sewer in tunnel is oval in section and measures 
4ft. 6in. by 3ft. It was constructed in cement concrete 
in the following manner :—Invert blocks of moulded 
concrete with a base 2ft. 3in. wide and with a channel 
having a Qin. radius formed in the top, were first 
fixed in position and the haunches of the sewer were 
then built of concrete in situ. The arch was formed 
with inverted 3ft. drain channel pipes in 3ft. lengths 
springing from the haunching, the spandrils and crown 
being backed with cement concrete—see the accom- 
panying engraving, Fig. 1. The gradient of the 
tunnel is 1 in 666 throughout and the total length is 
1221 yards. There are three manhole shafts on this 
length, the deepest being 90ft. In addition, two 
constructional shafts were sunk, the greatest distance 
between any two shafts being 125‘ft. The tunnel 


Group N°? 3. 


Broadly speaking, the sewage is first treated in 
Dibdin slate beds, and then, after passing through 
sedimentation tanks and primary and secondary 
filters, is discharged over a series of tumbling bays into 
the Lea. The works have been laid out with con- 
siderable care, and they embody several interesting 
and novel features. The sewage on coming from the 
main outfall sewer, or from a 6in. rising main coming 
from the low-level Lea Valley area pumping plant, 
which will be referred to later on, first of all passes 
through a rough straining grating and then into either 
one of two detritus chambers, which are arranged 
side by side and separated by a dividing wall—see 
Fig. 13, page 14. These chambers are octagonal in 
plan and measure 15ft. in length by 12ft. in width. 
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Each chamber is provided with two 24in. penstock 
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had to follow the sinuous course of a narrow lane 
and had severa! reverse curves, which necessitated 
| very carefui setting out. We understand from Mr. 
| Cotterell, however, that in every case successful 
| junctions were made by the contractors. 

| The invert level of this main outfall sewer is 
| 310.15 above Ordnance Datum, and the level of the 


| 


| crest of the weir over which the final effluent dis- 








| charges into the Lea is 275 .90 above Ordnance Datum. 
The difference between these two levels is therefore 
34.25ft., so that the disposal site possesses ample 
fall for the various processes through which the 
sewage is made to pass during the progress of purifica- 
tion. In its original condition the site formed the 
slope of a hill which fell away gently towards the 
river, and it was necessary to excavate no less than 
56,000 cubic yards of material in order to obtain 
the level areas required for the construction of the 
various tanks, filter beds, &c. The general arrange- 
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Fig. 3—-ARRANGEMENT OF SEWAGE TREATMENT BEDS 
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valves, one to act as an inlet and one as an outlet, 
so that either chamber can be entirely isolated. 
The discharge from both tanks is into a common 
channel, the outlet from which leads into an automatic 
regulating chamber provided with a valve which is 
set to pass anything up to three times the dry weather 
flow, and to divert the surplus over an 8ft. weir, 
which is in communication with an 18in. storm water 
by-pass channel. The regulating valve is of the 
Hodgson type and the sewage, after passing it, flows 
through 18in. cast iron piping into a distributing 
chamber, as may be seen in the section on the line E F 
in our coloured Supplement. 

The design of the first portion of the full scheme 
called for the construction of twelve primary treat- 
ment slate beds, and twelve have been actually built, 
though to meet present requirements it is only neces- 
sary to have nine beds at work, so that three of the 
beds have not yet been provided with slates. The 
twelve beds—see Fig. 13, page 14—have been built 
in two parallel rows of six each, there being an effluent 
channel and a pipe trench running between the two 
rows. Each bed is 29ft. 6in. wide and 40ft. long. 
At their shallowest parts—that is, at the sides remote 
from the central channel—they are 4ft. 7jin. deep, 
and as their floors are given a slight fall they are 
rather deeper at the sides next the central channel. 
The total depth of tank is not being used at the 
present time, and, in fact, the tanks are only filled 
to a height of some 3ft. with horizontal layers of 
stout slates, these layers being kept apart by means 
of distance pieces. As the sewage is never allowed 
to reach the highest layer of slates it is never visible 
from the tops of the beds, and there is practically 
no smell whatever from them. Each bed is provided 
with an inlet and an outlet chamber, and, in addition, 
there is for each set of three beds a further regulating 
float chamber, the purpose of which will be explained 
in due course. 

Running from the distribution chamber mentioned 
above are two 18in. cast iron feed pipes, which are 
laid parallel to one another in the channel between the 
two rows of slate beds. Each pipe is intended to feed 
a row of six beds, and a Tin. cast iron connecting 
pipe is taken off foreach bed. The method of charging 
and discharging the beds in proper rotation and at 
the proper intervals is quite automatic and highly 
ingenious. It is the invention of Mr. J. L. Hodgson, 
and was installed by Geo. Kent, Limited, of High 
Holborn. It merits a somewhat detailed description, 
which we will now proceed to give. Though the 
arrangements, which are electrically worked, may, at 
first sight, appear to be rather complicated, they, so 


.. we understand, work exceedingly accurately and 


Fig. 2—GENERAL PLAN OF HARPENDEN SEWAGE DISPOSAL WORKS 


it was required to take sewage in the Harpenden 
Valley and the outfall into the Lea of some 45ft., the 
sewage could readily be made to gravitate from one 
valley to the other by way of the disposal works. 
Saving for this question of the tunnel, the sewerage 
system of the Harpenden Valley as a whole embodied 
nothing extraordinary, and may therefore be passed 
over without further mention. The area in the Lea 
Valley lies so low that its sewage, although it could 
be made to gravitate to the disposal site, could only 
arrive there at a level considerably below that of the 
invert of the main outfall sewer, and will have to be 
pumped up to that level. This will be alluded to in 
more detail in due course. The total length of sewers 
in the combined areas is over 15 miles, 


ment of the works will be gathered from the plan 
given in Fig. 2. 

The present population of Harpenden is about 
7000, and it is calculated that in, say, thirty years this 
will have become some 16,000, and for this number the 
sewers have been designed and laid. It was not, of 
course, necessary that disposal works to deal with the 
whole of this population should. be constructed in the 
first instance, and it was decided that if an increase up 
to 10,000 were allowed for it would be sufficient for 
a good many years to come. Provision was, however, 





| when the demand for it should arise. The present 
| works, therefore, have been designed for a daily dry 
' weather flow of 250,000 gallons; 


made for the ready extension of the works as and | 


well, and have much reduced the labour and attention 


| required to keep the beds in efficient operation. 


It should be explained, first of all, that the twelve 
beds are divided up into four groups of three beds 
each. For the present only nine beds are, as we have 
said, filled with slate and actually in service, so that 
we need only concern ourselves with three groups. 
The four groups are arranged as shown diagrammatic- 
ally in Fig. 3. Group | consists of tanks la, Ib, and 
le; group 2 of tanks 2a, 2b, and 2c; and greup 3 
of tanks 3a, 3b, and 3c. Each tank is provided with 
an inlet chamber marked I, and an outlet chamber 
marked O, and, in addition, there is for each group 
a timing chamber marked T, for group | and T, and 
T, for groups 2 and 3 respectively. These timing 
chambers play an important part in the working of the 
scheme and may be termed the brains of the apparatus, 
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It will be convenient, therefore, to describe them 
first. Each timing apparatus may be considered as 
consisting of three separate but corelated parts. First 
of all, there is a float F T, Fig. 5, which rises and falls 
as the beds fill and empty. The float rises as the 
sewage rises until the required top water level is 
reached. It then strikes the rod R, and in doing so 
releases a detent which allows a weight W to fall. 


We can now proceed to consider an actual case of 
working. First of all, we may draw attention to 
Fig. 4, which shows the general scheme of wiring. It 
will be seen that there are three inlet valve switches 
H,, H,, and H;, and three outlet valve switches Kj, 
K,, and K;. 
governing the inlet valves of each of the three tanks 
in each group are in series with one another, and one 
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Fig. 4—DIAGRAM 


The latter operates some clockwork mechanism, 
which closes and opens a series of switches. These 
switches allow an electric current, obtained from a 
battery of Leclanché cells, to operate electromagnetic 
devices which control the inlet and outlet valves. 
When the chamber empties this float F T falls and 
impinges on the weight Z and thus winds up the clock 





Inlet Valves. 
Swain Se 


OF CONNECTIONS 


end of each series of three windings is connected to 
the negative pole of the battery. Each switch has 
three terminals. One of these terminals in each 
switch is connected to the contact arm of the switch, 
and all these six terminals are connected to the 
positive terminal of the battery. Then, as will be 
seen in the engraving, one of the other terminals of 


The windings of the electrical devices | 
| K,, K,, and K, are very similar to those of the inlet 





the remaining end of the inlet. valve mechanism 
windings of group No. 2. The remaining termina] 
of switch H, is connected to the remaining termina] 
of switch H;, to which is also connected the remaining 
end of the inlet valve mechanism windings of group 
No. 3. The connections of the outlet valve switches 


valve switches H,, H,, and Hy, saving that the corre. 
sponding ends of the outlet valve mechanism windines 
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Fig. 8—ELECTRO-MAGNETIC DEVICE 


are connected to different terminals of the switches. 
The switches H, and K, are in timing chamber 'T, : 
the switches H, and K, in timing chamber T,; ani 
the switches H; and K, in timing chamber T;. 
Suppose now that the tanks 2a, 2b, and 2c of group 2 
are filling with sewage. The level of the liquid will 
rise in the inlet and outlet chambers of each tank ani 
also in the timing chamber T,. In rising in the latte: 
the liquid causes the float F T—Fig. 5—to rise, 
When this has risen to a certain height—which height 
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Fig. 5—-TIMING MECHANISM 


mechanism ready for the next cycle of operations. 
Each inlet and each outlet chamber nas its valve 
opening and closing mechanism, which is actuated 
by a float, the movements of the float being, as we 
have just said, controlled by an electromagnetic 
device which in its turn is controlled by the timing 
mechanism. 7 


Fig. 6—INLET VALVE MECHANISM 
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Fig. 7—OUTLET VALVE MECHANISM 


switch H, is connected to one of the terminals of | may be adjusted within limits—the rod R, which is 


switch H,, and also to that end of the series of inlet 
valve mechanism windings of group No. 1, which is 
remote from the end connected to the negative 
terminal of the battery as above explained. The 


remaining terminal of H, is connected to one of the | 


terminals of switch H,, to which is also connected 





carried by the top of the float, puts the clockwork 
timing mechanism, which is driven by the weight W, 
in operation by means of the arm S. 
or two the timing mechanism closes the switch Hg. 
This has the effect of sending currents from the 
battery through the inlet valve mechanism windings 


After a moment 
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of group 2 and also through those of group 3, the result | the inlet valves of group 3 and opening those of 
being that the inlet valves of group 2 are closed and | group 1, the beds of which begin to fill. The sewage 
the inlet valves of group 3 are opened. Meanwhile | is allowed to remain on the beds of group 3 for two 
the timing mechanism in T, continues to work under _ hours and then the switch K, is closed. This opens 
the action of the weight Ww until the predetermined | the outlet valves of group 3 and closes those in 
pe riod for the sewage to rest in the beds 2a, 2b, and | group 2. 

% has expired. This period, we may mention, can In the same way, when the beds in group | are full 
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Fig. 9-SLUDGE DRYING BEDS 


be varied at will. To shorten it the weight W is the timing mechanism in the chamber T, comes into 
increased; to lengthen it it is reduced. At the time play and closes the switch H,, thus closing the inlet 
of our visit the period was two hours. The end of valves of group | and opening those of group 2, and 
this period being reached, the timing mechanism so on. 

closes switch K,, which has the effect of sending current We must now explain the actual mechanism of the 
from the battery through the outlet valve mechanism inlet and outlet valve mechanism. Each piece of 
windings ef groups 2 and | in such a way that the apparatus is provided with a float. The float F 1 
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Fig. 10—-PRIMARY AND SECONDARY FILTER BEDS 


valves in the former are opened, and the valves in | of the inlet valve—see Fig. 6—as the level of the 
the latter are closed ready for the sewage to be diverted | sewage rises tends itself to rise with it and thereby 
into beds la, 1b, and le when the beds in group 3 to close the valve. It is prevented from doing so, 
are full. As the sewage escapes from the beds of however, by reason of the fact that a roller A is 
group 2 the float in timing chamber 'T, falls, and in | engaging with a slot in the bottom of a cam C, and 
doing so stops the timing mechanism, and in falling | until this roller is released by means of an electro- 
further bears upon the stop Z and eventually raises magnetic device which is controlled by the timing 





they are released from the slots by the action of a 
similar electromagnetic device to that employed for 
the inlet valves. Directly the rollers are released 
the float forces the stops G G, on the rods E E, up 
against the arms H Hy, and by pressing these up the 
valve is opened. 

In both cases the valves are prevented either from 
opening or closing, as the case may be, by the roilers 
engaging with the cams, which prevent any further 
movement until another current is sent through the 
apparatus, which occurs, in the case of the inlet valves, 
simultaneously with the closing of the inlet valves in 
the previous group, and in the case of the outlet valves 
simultaneously with the opening of the outlet valves 
in the previous group. 

The electrical gear is shown in Fig. 8. The same 
gear is used for both inlet and outlet valves. The 
spindle L which carries the sector P has also rigidly 
connected to it the arms carrying the retaining rollers 
which engage with the cams, as above described. 
The sector P is free to move downwards when the 
armature Q is attracted by the magnet N. This 
occurs when the necessary contact is made by the 
timing device. When the sector is released the 
rollers become disengaged from the cams and the 
valves can be operated. When the contact is broken 
and current ceases to flow in the magnet winding a 








Fig. 12—OUTFALL TUMBLING BAYS 


spring V pushes the armature back into engagement 
with the detent wheel M. 
In the Dibdin beds the solids in the sewage are 


| largely broken up and, while the more liquid part of 


the sewage is passed away for further treatment, the 
remaining solids are retained to be reduced by 
biological action to a more or less harmless condition. 
Indeed, Mr. Dibdin claims for his beds that they do 
not produce sludge in the normally accepted sense 
of the term, but rather a substance of the nature of 
humus, which is more easily dried than ordinary 


| sludge and which is free from smell. It is certainly 


the case that the material which we saw drying in 
the sludge beds—hereafter to be mentioned—was 
practically without smell and more or less granular 
in consistency. The liquor draining from the sludge 
beds is, however, very foul smelling. 

The liquid draining ‘from the Dibdin beds flows out 
into an open channel arranged between the beds, and 
is led to one of two vertical sedimentation tanks of 
the form shown in the Supplement and Fig. 14. 
page 14. These tanks are octagonal in shape at, 
the top and circular at the bottom. The top part 
is divided into a central circular and an outer annular 
portion by means of a circular partition having a 
form something like that of an inverted funnel, the 
upper portion of which is 5ft. in diameter and the 
lower part widened out to 9ft. 6in. in diameter at the 
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Fig. 1I—OUTFALL WEIR 


the driving weight W to its starting position ready ; mechanism it cannot move. The action is very much 
for another operation. the same with the outlet valve—see Fig. 7—but in | 
This round of operations is continued in the case | that case the float F O tends to rise and open the | 
of all three groups. As soon as the sewage in the | valve. This movement is, however, prevented 
timing chamber T, has reached to the required level | because two rollers D and D, engage with two slots 
switch Hy, is closed, this having the effect of closing | in the top of the cams J J;, andcontinue to do so until 
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bottom. Just where the lower edge of this partition 
joins the walls of the tank a series of slots is formed 
so that the solid particles may find their way through 
to the bottom of the tank. The liquid coming from 
the beds enters the tank through a circular cast iron 
pipe from which four discharge pipes pointing down- 
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wards and curving outwards lead the liquid well 
below the level of the liquid in the tank, so that any 
solids there may be are led far down ‘into the tank 
and may descend down to the bottom of the tank 
through the slots. The latter are specially arranged 
and provided with a projecting lip below them, so 
that any gases formed by the decomposition of the 
solids may not pass up through them into the annular 
portion of the tank, but have to pass up through the 
central circular portion. In this tank the liquid is 
clarified and then escapes over the outer edges of the 
top of the tank into a channel leading into another 
channel from which connections are taken off to the 
primary filters. A central pipe is led down to near 
the bottom of the vertical tank in each case, and is 
provided with a valve and a connecting pipe near the 
top which leads to the sludge beds, which are near by. 
When the valve is opened the sludge is forced by 
hydrostatic pressure into the sludge beds, this being 
possible because the level of the liquid in the vertical 
tanks is higher than that of the sludge beds. There 
are three sludge drying tanks or beds, 51ft. long by 
28ft. wide, with a gangway for trucks running up 
three parts of their length in the middle. They are 
formed as shown in Fig. 9. The liquid draining from 
the sludge beds is at present taken into the channel 
which feeds the secondary filters, but we gather that 
evertually it is to be raised to the level of the Dibdin 
beds and again passed through them. The dried 
sludge is either dug into some land adjacent to the 
works or sold for agricultural purposes. 

The clarified effluent coming from the vertical 
sedimentation tanks is, as we have said, led into a 
channel from which connections are taken off to the 
primary sprinkling filters. The first portion of the 
scheme when in full operation will require four of 
these filters, but at present only three have been con- 
structed, though the ground has been cleared for the 
fourth. The arrangement of the primary and 
secondary filters is shown in Fig. 10. Each primary 
filter is 80ft. in diameter,and is built up on a concrete 
floor 6in. thick and laid with a slope from the centre 
outwards. On this floor are laid Stiff’s 12in. by 12in. 
by 3in. drainage tiles arranged to allow for aeration. 
There are no solid walls for the filter, but walls have 
been formed with big flints piled loosely on top of 
one another with a slight batter inwards. The 
filtering material consists of carefully graduated 
furnace clinker with a layer of quartz chippings on 
the top. Four-armed revolving sprinklers supplied 
from Tuke and Bell's dosing valves are contained in 
chambers leading off the channel conveying the 
effluent from the vertical sedimentation tanks. The 
sprinklers are at present revolved simply by the 
pressure due to the hydrostatic head of the liquid 
passing through them, but the central pillar has been 
so arranged that, if found necessary at some future 
period, motors can be installed for revolving the arms. 

The discharge from the primary filters is into a 
channel also provided with dosing valve chambers, 
by means of which the secondary filters are fed. The 
latter—of which there will eventually be four, but 
now there are only three—are of the same size and 
construction as are the primary filters. The effluent 
from them is led to a channel from which branches 
off at right angles an effluent channel formed with a 
series of ten tumbling bays arranged in a continuous 
line—see Fig. 12. Each bay is 4ft. wide and 23ft. 9in. 
long, with a white glazed brick floor. Each bay is 
6in. lower than that immediately above it, and 
between each bay there is a 9in. white brick wall, 
which acts as a weir over which the effluent flows 
and which is also intended to catch any humus 
brought down by the effluent from the filters. A 
3in. hand-operated valve is arranged just above each 
weir wall so that the deposited humus may be flushed 
down into the next bay when required. The lowest 
bay delivers into a chamber 5ft. by 4ft., which has 
two outlets. One of these—the lower of the two— 
has a 6in. penstock valve and is connected to a low- 
level tank, which will shortly be mentioned. The 
other—the main outfall—begins with a series of 
18in. stoneware pipes laid with an inclination of 1 in 
93. This, after some distance, connects with a line 
of 24in. pipes—the increase in size will also be 
explained later—and this, after a course of some 400ft., 
partly in 24in. cast iron pipes and a syphon where the 
Great Northern Railway is passed under and where the 
actual gradient is 1 in 50 and the hydraulic gradient 
1 in 400, and partly in 24in. stoneware pipes, reaches 
the actual outfall into the river Lea. The formation 
of the outfall pond, weir, and apron, which is some- 
what peculiar, is shown in Fig. 11. 

Returning now to the inlet works, it will be remem- 
bered that there is an automatic valve which diverts 
all sewage above three times the dry weather flow into 
a channel running to the storm water beds. There 
are two of the latter arranged side by side beyond the 
vertical sedimentation tanks. Each tank measures 
90ft. long by 37ft. 6in. wide and can contain 
about 3ft. of liquid. It is intended that all excess 
beyond three times the dry weather flow shall be 
stored in these tanks—the joint contents of which 
is in excess of 125,000 gallons—until the heavy flow 
ceases, when it will be drawn off by a floating arm 
contained in a chamber connected to each of the 
tanks by a valve, and applied to the primary and 
secondary filters. If the flow should continue and 
exceed the capacity of these tanks the very greatly 
diluted sewage will be allowed to overflow to an area 





of land laid out to receive it. It will be seen, there- 
fore, that no sewage can find its way to the river Lea 
without having first undergone treatment pro- 
portioned to the strength of the liquid. The effluent 
from the excess storm water beds is led through a 
12in. pipe to the junction between the 18in. and 24in. 
effluent pipes, and this explains the increase in size. 

We mentioned above that the sewage from the 
Lea Valley portion of the area could only reach the 
site at a level which would necessitate pumping. In 
order to receive it an underground covered storage 
tank has been constructed in concrete. This tank 
measures 60ft. long by 30ft. wide and is divided down 
its length into two portions by a series of piers separ- 
ated by arched openings, the wall thus formed serving 
as the central support for two arched concrete roofs 
which cover the tank from end to end. The sewage 
which enters this tank from the low-level outfall 
sewer may stand in the tank to a depth of 6ft. The 
top sewage level is some 40ft. below the invert of 
the main Harpenden outfall sewer, and to lift the 
sewage through this height two electrically driven 
pumps have been installed. The pumps, which have 
a capacity of 6250 gallons per hour, are of the Stereo- 
phagus type and are each driven by a 4 to 5 horse- 
power shunt-wound motor supplied by J. H. Holmes 
and Co., of Newcastle. These motors and pumps are 
arranged in a concrete chamber alongside of, and at 
the same depth as the sewage storage tank, the 
chamber being provided with a glass skylight. The 
Stereophagus pumps are specially designed to pump 
unscreened sewage, there being knives arranged in 
the periphery of the pump, which cut up all solid 
matter brought into contact with them. The rising 
main is 6in. in diameter and of cast iron. The 6in. 
penstock valve in the chamber at the foot of the line 
of tumbling bays is connected to the underground 
storage tank so that the humus arrested in the bays 
and flushed down, as already explained, may be led 
to the tank and pumped up for re-treatment. We 
should mention that there is at present a small open 
tank, to which are led pipes coming from the various 
channels—such as those carrying the effluents from 
the slate beds, the sedimentation tanks, and the two 
sets of filters—so that any sludge collecting in these 
may be flushed into it. This tank will eventually 
be connected with the underground storage tank. 

The electric current for working the pumps is 
obtained from two sets of petrol engine-driven 
dynamos contained in a building near the main 
inlet. The engines were supplied by the National 
Gas Engine Company and the dynamos by J. H. 
Holmes and Co. Current is generated at from 22) 
to 232 volts and is conveyed to the pumps in the 
chamber alongside the low-level sewage storage tank 
by means of underground cables. 

In this engine-house is also placed a counter that 
records automatically the distharge of each slate bed. 
By this means the works manager is able to ascertain 
the quantity of sewage received and treated at the 
works. There is also a small laboratory in which the 
effluent is analysed. 

We are indebted to Mr. Cotterell for the drawings 
and photographs from which our illustrations have 
been reproduced, and for the information from which 
this article has been prepared. We would also 
express our thanks to Mr. Leverton, the surveyor to 
the Harpenden Urban District Council, who, with 
Mr. Cotterell, kindly went over the works with us. 
The quantity surveyor employed by the Council was 
Mr. C. W. Latter, of Gray’s Inn, and the contractors 
for the whole of the works, saving the items we 
have mentioned, are Messrs. Southorn and Co., of 
Leicester. 








RAILWAYS IN CHINA. 
No. VI.* 
SHANTUNG RAILWAY. 

Tuts line does not belong to the Chinese Govern- 
ment, nor, so far as can be gathered from the pub- 
lished agreement regarding it, can it at any time be 
redeemed by the Chinese authorities. In this respect, 
excepting only for the Yunnan Line, which was 
pushed into Chinese territory by the French from the 
Indo-French possessions in the south, it is unique. 
But it is more especially distinct from the French 
railway, in that it links up with the whole central 
system of Chinese railways, and, for all practical 
purposes, forms part of them. Here there is no 
Chinese resident director, no Chinese supervision, 
and no account whatever need be rendered to the 
Chinese Government, unless it be a formal return. 
The “rights” for the construction of this line 
were obtained by the German Government in 1898, 
and they embrace a preference in favour of the 
building of all lines in Shantung province by German 
engineers. The story of how these rights were obtained 
is both interesting and instructive. In 1897 two 
German missionaries were murdered by Chinese 
in Shantung. Immediately, a German squadron 
appeared on the eastern coast of China and took 
possession of Kiaochau Bay and the surrounding 
country. A proclamation was forthwith issued 
explaining the reason of the occupation. Repre- 
sentations were made at Peking and certain demands 
put forward in connection with the murdered mis- 
sionaries, accompanied with stipulations regarding 
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the building of railways in Shantung by German 
engineers and certain mining rights. In reply to 
the demand from Peking for evacuation of the 
territory, the Germans gave an unqualified refusal, 
and added that they further required full guarantees 
for the protection in future of the lives of their 
subjects. The result was that Germany obtained all 
her representatives asked for, and a lease of Kiaochau, 
with part of the province of Shantung for ninety- 
nine years. This is not a bad return on the lives of 
two missionaries—on the same scale, Great Britain 
ought long ago to have owned the whole of China 
twice over. 

All this was arranged between the two Govern. 
ments without the aid or advice of any private 
individual or corporation, hence the Government at 
Berlin had the sole “rights” to dispose of as it 
thought best in the interests of Germany. Money 
was at once voted by the Reichstag for the develop- 
ment of the new Colony. Harbour works were 
undertaken at Tsingtau, a town was laid out and 
building proceeded with, whilst a government was 
established, and a garrison of some 3000 men created 
to keep the peace. 

In all this there is much of purely political interest, 
but this is the case everywhere in China where rail- 
ways are concerned, and any account of the cireum- 
stances relating to them must take note of the main 
political features. Those who desire more informa- 
tion on these points should consult ‘ Railway 
Enterprise in China,’ by Mr. P. H. Kent, and the 
more detailed works of Mr. 1. O. P. Bland. 

And now I must confine myself to matters more 
directly bearing on the Shantung Railway. The 
following is the full text of the short agreement 
between China and Germany on the subject, dated 
March 6th, 1898 :— 

I.—The Chinese Government sanctions the construction by 
Germany of two lines of railway in Shantung. The first will 
run from Kiaochow and Tsinan-fu to the boundary of Shantung 
Province, vid Wei-hsien, Tsinchow, Pashan, Tsechuen and 
Suiping. The second line will connect Kaiochow and Chinchow, 
whence an extension will be constructed to Tsinan through 
Laiwu-hsien. The construction of this extension shall not be 
begun until the first part of the main line is completed, in 
order to give the Chinese an opportunity of connecting this 
line in the most advantageous manner with their own railway 
system. What places the line from Tsinan-fu to the provincial 
boundary shall touch en route is to be determined hereafter. 

-In order to carry out the above-mentioned railway work, 
a Chino-German company shall be formed, with branches at 
whatever places may be necessary, and in this company both 
German and Chinese subjects shall be at liberty to invest 
money if they so choose, and appoint directors for the manage- 
ment of the undertaking. 

ILI.--All arrangements in connection with the works specified 
shall be determined by a future conference of German and 
Chinese representatives. The Chinese Government shall afford 
every facility and protection and extend every welcome to repre- 
sentatives of the German Railway Company operating in Chinese 
territory. Profits derived from the workings of these railways 
shall be justly divided pro rata between the shareholders without 
regard to nationality. The object of constructing these lines 
is solely the development of commerce. Jn inaugurating a 
railway system in Shantung, Germany entertains no treacherous 
intentions toward China, and undertakes not unlawfully to seize 
any land in the province. 

1V.—The Chinese Government shall allow German subjects 
to hold and develop mining age prin for a distance of 30 li 
(about 10 miles) from each side of these railways and along the 
whole extent of the lines. The following places where mining 
operations may be carried on are particularly specified along 
the northern railway from Kiaochow to Tsinan, Wei-hsien, 
Pashan-hsien, and various other points, and along the southern 
Kaiochow-Tsinan-Chinchow line, Chinchow-fu, Laiwuhsien, 
&c. Chinese capital may be invested in these operations, and 
arrangements for carrying on the work shall hereafter be made 
by a joint conference of Chinese and German representatives. 
All German subjects engaged in such works in Chinese territory 
shall be properly protected and welcomed by the Chinese authorities, 
and all profits shall be fairly divided between Chinese and 
German shareholders according to the extent of the interest 
they hold in the undertakings. In trying to develop mining 
property in China, Germany is actuated by no treacherous motives 
against this country, but seeks alone to increase commerce and 
improve the relations between the two countries. 

If at any time the Chinese should form schemes for the 
development of Shantung for the execution of which it is 
necessary to obtain foreign capital, the Chinese Government, or 
whatever Chinese may be interested in such schemes, shall, in 
the first instance, apply to German capitalisis. Application 
shall also be made to German manufacturers for the necessary 
machinery and materials before the manufacturers of any other 
Power are approached, Should German capitalists and manu- 
facturers decline to take up the business, the Chinese shall then 
be at liberty to obtain money and materials from sources of other 
nationality than German. 

The rest is about the formalities of signing the 
agreement. The italics are mine. 

This is probably the shortest agreement ever 
made between two Governments regarding a great 
undertaking. And, while the one contracting party 
practically abandons a whole province to the opera- 
tions of the other, the other contents itself with the 
repeated assertion of its own good intentions. The 
reiterated ‘‘ welcome” clause is a touch of irony 
worthy of Lewis Carroll in ‘‘ The Walrus and the 
Carpenter.” 

There was keen competition in Germany among 
financial houses for the rights secured by the Govern- 
ment. Shantung is one of the richest provinces in 
China, and the first of the two railways specified 
was to have a German Colony with a natural harbour 
on the east coast and the Chinese Central system 
of railways on the west as its termini. The mineral 
rights were looked on as of great value, and the second 
line stipulated for was likely to fall to the lot of the 
combination securing the first. Ultimately, about 
June, 1899, an understanding was reached by the 
principal aspirants, and the formation of ‘* The 
Shantung-Eisenbahn-Gesellschaft,’ with a capital 
of M.54,000,000, was the result. 

The first object of this company was to build a 
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line from 'T'singtau, where the German Government 
was constructing a harbour, to Tsinan-fu, where the 
Tientsin—Pukow line, then a mere projection, was 
to be met. In consideration of the concession—which, 
by the way, carried the sole rights for five years of 
prospecting for minerals within ten miles on both 
sides of the railways—the company has to pay to 
the German Government a certain proportion of its 
profits after 5 per cent. dividend has been distri- 
buted on its capital. I have not been able to ascertain 
exactly what is the proportion due to the German 
Government, but, in the balance sheet of the company 
for 1910, where 14 per cent. surplus dividend is 
shown as payable to shareholders, amounting to 
M.810,000, a sum of M.70,732 is shown as the portion 
f the Government. 

Naturally, I was anxious to see this line, and when 
Mr. Tuckey and I started from Pukow to inspect 
the southern section of the Tientsin—Pukow line, 
1 wired to Mr. P. Hilderbrandt, the engineer-in 
chief, for permission. This was readily granted, and 
at Tsinan-fu the special car in which we were travelling 
was shunted on to the Shantung Railway, and we 
were soon on our way to Tsingtau. 

The gauge is, of course, the same as on the Chinese 
Railways—4f{t. 83in.——-but the rails are lighter, being 
about 70 1b. per yard, ‘The sleepers are steel, of the 
hollow or trough type. Coming off the heavier rails 
and wooden sleepers of the ‘Tientsin-Pukow line, 
the difference is at once realised, and apart from the 
merits of the two as engineering works, one prefers 
the Chinese line for comfort in travelling. These 
steel sleepers weigh 50 kilos. each, and cost M.6}. 
They are supposed to last thirty years ; but I have 
seen steel sleepers of the same type doing duty as 
rough fencing before they had served their original 
purpose for half that time. Still, so far, these seem 
to stand all right, and the immunity from constant 
renewals, as in cases where soft timber is used, 
must be a considerable boon to the maintenance 
department—while it lasts. 

The line traverses easy country, practically level 
all the way, so that curves and gradients are of little 
account and occur but rarely to any appreciable 
extent. There are few cuttings and no tunnels. 
There is, however, the usual trouble with water- 
courses and flood areas. This necessitated the con- 
struction of over 1300 culverts and bridges, varying 
in length from 1 m. to about 50m. There was con- 
siderable difficulty and expense in obtaining suitable 
ballast, as the country is all deeply covered with 
loess. This circumstance also accentuates the 
troubles with waterways, as every fresh inundation 
makes new courses unless prevented by long leads 
of well-built stone faced with cement. 

The line is well constructed throughout, but is 
somewhat lighter than the average Chinese Govern- 
ment railway. The length of the main line is given 
in the ** China Year-book ” as 256 miles, and there 
is a branch line to Potshan Colliery of 28 miles, 
making a total of 284 miles. The cost is estimated at 
M.52,901,226, which works out at about £9320 per 
mile, with equipment. This being the only line in 
Central China built by a private company, naturally 
comparison with the various Government-built lines 
would be interesting, especially in the matter of 
cost. But comparison in this respect is difficult, and 
may in the result be misleading. A private company is 
always supposed to do construction work cheaper 
than a Government; chiefly because it is unen- 
cumbered by what is known as ‘red tape.’ In the 
case of China, loans have to be raised and their 
service maintained at expensive rates, and the 
Government engineer is further handicapped by 
having to fall in with many absurd suggestions from 
inexperienced officials. On the whole, however, I 
must say that considering the nature of the country 
and of the work, I do not think the cost of £9320 a 
mile for the Shantung line is low compared with that 
of the average Government-constructed line in 
China, It must be borne in mind that the costs 
given for construction are usually arrived at by 
dividing the amount spent by the mileage length at 
the time of opening the line for traffic. Some lines 
have been opened when a great deal remained to be 
done, especially in the way of ballasting, and all of 
them have been opened with more or less insufficient 
rolling stock. Another factor which cannot be 
reckoned with is the income resulting from traffic 
of sections open before the final opening of the whole 
line. This has, perhaps invariably, been used for 
construction purposes without having been first 
credited to any other account. These things are 
mentioned to show how impossible it is to arrive 
at a common denominator in seeking to compare the 
cost of one line with another. 

As a revenue earner, the Shantung Railway has 
been a success from the beginning. It was opened 
for traffic in 1904, and even in that year a profit of 
over M.300,000 was made, while in 1905 the profit 
had increased to M.1,980,000. A net profit of 
M.4,696,229 was made and distributed during the 
year 1910. In 1911 the figures were about the same, 
and in 1912 were expected to show an improvement. 
The low working expenses deserve attention. If 
the contribution to renewal fund and the amount 
written off for stores, &c., be added to the traffic 
expenditure they represent only about 33 per cent. 
of the gross earnings. 

Rolling Stock.—At the end of 1912 there were 





41 locomotives, 100 passenger cars and 1013 goods 
wagons, all of which without exception were made 
in Germany 

At Tsingtau there is a workshop where al] repairs 
can be done. The equipment is small but com- 
prehensive. At these works there is a technical 
school of a novel kind. All the employees are Chinese, 
mostly drawn from the uneducated classes, and from 
this material the mechanic and the traffic worker have 
to be produced. The first lessons given are in the 
Chinese language, all apprentices being taught to 
read-and write in it. The elements of arithmetic, 
too, are taught, so that it may be said that every 
youth learns the “ three R.’s.”” There are numerous 
models in the class-room, such as locomotives, valve 
gears, injectors, signal apparatus, points and cross- 
ings. Lectures are given on these by Mr. Braun, 
the locomotive superintendent, and his assistants. 
In the workshops there is an opportunity for each 
youth to produce in wood or metal examples of the 
appliances with which he becomes familiar in the 
class-room, and his advancement depends largely 
on his success in these efforts. For the locomotive 
department, Chinese is the medium of teaching, but 
for the traffic worker German is insisted on, and 
teaching is conveyed in that language. I was much 
taken with this school. No attempt is made to 
educate a lad beyond his job, but up to the needs of 
that job, knowledge is insisted on and the means of 
acquiring it placed at his disposal. And the Chinese 
take full advantage of their opportunities. The 
whole thing reminded me of the time when the Coal 
Mines Regulation Act came into force—1872, I think. 
The position of colliery manager was then held by 
many men who had no theoretical knowledge, but 
in future a certificate would be necessary. Ambitious 
youtbs, and men of middle age as well, were naturally 
anxious to learn how to translate their practical] 
knowledge into theoretical language. There was 
only one man in a certain village who-knew how— 
an old collier named Wattie Gibb. He started the 
first technical class in the kitchen of his two-roomed 
house where over a dozen successful mine managers 
and engineers received their first lessons. His means 
of demonstration were crude but effective. Over 
the fire-place on two nails hung Mrs. Gibb’s bake- 
board, bottom out and painted to serve as a black- 
board. On this he made sketches and worked out 
problems. It also served for practical illustrations, 
as, for instance, if he had sketched a prism and wished 
to show it inverted, he would turn the bake-board 
upside down on the two nails, and you had an inverted 
prism. The ‘laboratory’? was a collection of 
ordinary hand tools and what small parts of machines 
he could get hold of. But it was astonishing how much 
he could do with a clay tobacco pipe. I have seen 
him in one sitting iJlustrate the action of the suction 
pump, the syphon, the blast furnace, and the coke 
oven, and a gobb fire, with that one instrument, 
aided only by a tea cup which alternately held water 
and coal dust. Like Gibb’s night school, these classes 
at Tsingtau bring the rudiments of a new world to 
rude and uncultured minds. The astonishing thing 
is how readily they are apprehended. And what 
changes their reception works! Every man who 
wishes to be an engine driver, fitter or carpenter, 
must take four years of this schooling—and must 
take his lessons in addition to his work in the shops. 
In connection with the final examination, everyone 
must make something complete from raw material. 
What each must make is decided by lot, according 
to the job he aspires to. I saw padlocks, screws, 
springs and even steam whistles and injectors which 
had been made entirely by the apprentices for this 
examination. Should one fail, he must do another 
year’s apprenticeship. Prizes are given, and possible 
promotion is a strong incentive. 

The company’s head office is in Berlin. Mr. P. 
Hilderbrandt, who is general manager and engineer- 
in-chief, was on the staff of the Imperial Railways in 
Germany, and is still recognised as belonging to that 
service, having been ‘lent ’’ for the work in China. 
He showed me great courtesy and kindness, and I 
am indebted to him for much of the information 
conveyed in this article. 








THE THEORY OF THE RADIATOR. 
By R. M. DEELEY, M. Inst. C.E. 


ALTHOUGH in the case of new buildings of any size 
it is usually considered preferable to supply them with 
properly warmed and filtered air, in very many cases 
the warming is effected by means of radiators fixed 
in the rooms and corridors. When the former method 
is employed, the air is either drawn from the building 
or forced into it by means of a fan. The extraction 
method often proves very unsatisfactory, for if the 
inlets to the building be not large enough, air enters 
through badly fitting windows and doors, or comes 
down the chimneys and the products of combustion 
enter the rooms. The air entering through the 
windows, not being warmed, produces cold draughts, 
introduces dust and rests upon the floors as a cold 
layer which chills the feet. On the other hand, 
if air be forced into the building through proper 
heaters, filters and ramifying ducts, a steady tem- 
peraturé can be maintained, there is no heavy dust 
or dirt introduced and the chimneys draw properly. 





But even when air is forced in, radiators are often 
placed beneath the windows to counteract the down- 
ward currents of cold air produced by the cold window 
panes. 

Whichever plan of warming be adopted, unless 
the filtering and warming arrangements are satis- 
factory, and the radiators are of a suitable type for 
the positions in which they are placed, objectionable 
results follow. This, to a large extent, results from 
peculiar effects depending upon the contact of warm 
air with cool walls or cold air with warm walls. ‘The 
phenomenon to which attention is to be called, 
although it has been carefully studied by many, 
does not seem to be understood by some who interest 
themselves in warming and ventilating problems. 

When warm, dusty or misty air comes in contact 
with surfaces warmer than the air, then the warm 
surface is found to be covered by a thin film of dust- 
free or fog-free air. This clear film may be observed 
in many ways.* ‘In an ordinary air pump the thick 
welt around the edge of the bell glass obstructs the 
view across the plate; but the cloudless layer may 
be very well observed by placing upon the plate of 
the pump a disc of metal of rather smaller diameter 
than the interior of the bell glass, and of such thick- 
ness that a clear view can be obtained across its 
upper surface when covered by the bell. This metal 
disc should be perforated in the centre, over the hole 
in the air pump plate, and a straight piece of glass 
tube may with advantage be fixed in this hole by 
means of a cork, so that the exhaustion of the air 
may take place in the middle of the receiver, which 
causes a better effect, as the cloud is not distorted 
by being dragged over the plate. The surface of the 
metal disc being dry, and the bell glass quite clean, 
the pump is placed in front of the window, with a 
strip of black cloth or card so arranged between the 
window and the bell glass, that, when the eyes are 
lowered on a level with the surface of the metal disc, 
the upper edge of the black strip may obstruct the 
light for the space of about lin. above it. A few 
strokes of the pump by an assistant will produce a 
heavy cloud, which will be seen to be cut off from the 
metal by a clear transparent layer of air of con- 
siderable thickness. The minute drops of water 
in the cloud may be seen raining down upon this 
layer, but few penetrating into it, and never resting 
upon the surface of the metal. If the receiver be 
partially vacuous to commence with, the cloudless 
layer will be broader, sometimes }in. thick.”” When 
the bell glass is full of comparatively dust-free air, 
the drops of water are so heavy that they fall directly 
.pon the surface of the metal. This fact has been 
made use of by Aitken to measure the number of 
dust particles in the atmosphere. In the experi- 
ment above described, the exhaustion of the bell 
glass by the pump causes the air to expand adiabatic- 
ally and the air, therefore, falls in temperature and 
becomes cooler than the surfaces surrounding it. 

Among those who have studied the dust-free 
space may be mentioned {Sir Oliver Lodge, J. 
Aitken, {J. Tyndall, Frankland and Lord Rayleigh. 

Sir Oliver Lodge says: ‘*‘ When a rod of electric 
light carbon in ordinary air holding magnesic oxide 
in suspension is illuminated at right angles to its 
axis at a place near the observed end by the con- 
verged beam of the electric light, and is viewed in a 
line with its axis . . a careful examination at 
the first instant of turning on the light will usually 
reveal the dust particles in close proximity to the 
rod, but in the case of a black solid they almost 
instantly leave it, and after a barely appreciable 
interval of time the upward and rapid convection 
currents commence. There is now a thin ring of 
perfectly dust-free air and of great definiteness 
surrounding the carbon rod, a little thicker on. the 
illuminated side, but distinctly traceable all round. 
On the top of the rod this ring is seen to stream 
upwards, the up-streaming portion being at first 
broad, but rapidly narrowing into a black line of 
very appreciable width, which is often traceable 
for a long distance through the turbid air of the box. 
The black ring surrounding the carbon cylinder 
is the dust-free coat, the black line rising from the 
top is the dust-free plane, the junction of the two 
is the base of the plane.” Here it will be noticed the 
dust consists of incombustible and non-volatile 
particles of MgO. ‘‘ Black paper sheets and metal 
plates blackened with camphor smoke have been 
arranged in various positions in the box full of the 
white smoke of magnesia. It is observed that those 
which are warm receive barely any deposit of dust, 
notwithstanding the large volume of air which has 
passed near them. This is not due to the deposit 
being blown away.” ‘* On surfaces at the tempera- 
ture of the air those seem to collect most dust over 
which the air is most stagnant; the dust has time 
to settle on flat level surfaces by common gravitation 
unless the motion of the air over them is too rapid. 
Cold surfaces collect a large quantity of smoke, and 
become coated over with a thick white deposit, 
as if it were attracted to the solid. Among cold 
surfaces rank all those walls of the box which are not 
directly warmed by the beam of light. If warm smoke 
be blown through a tube on to such a surface it 
adheres very largely, giving a thick local deposit 
opposite the tube.”” Thus, when a surface is cooler 
than the surrounding air, the dust is battered upon 
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it instead of being repelled. The dust is actually 
abstracted from the air by molecular forces. 

Sometimes when a ceiling is dirty the rafters on 
the other side of it may be seen outlined by less 
dirty areas. Here the portion of the ceiling against 
the rafters has been kept continuously warmer than 
the surrounding parts, and less dust has been thrown 
against such parts. Here, too, the warm air in contact 
with the cool ceiling has driven the dust upwards 
against the force of gravity. 

Several interesting phenomena may be noticed 
on old dirty walls. Here and there the surface will 
be seen to be fairly clean, especially when the wall is 
an outside one. A tap with a solid body will reveal 
the fact that in such clean areas, the plaster has 
become separated more or less from the wall behind. 
This enables the surface of the loose plaster to rise 
to the temperature of the air in the room more 
rapidly than the plaster which is firmly fixed to the 
wall. When the walls or ceilings are cracked, it will 
be noticed in most cases that one edge of the crack 
is much cleaner than the other. Here, the cracks 
are not at right angles to the surface of the wall. 
They dip into the plaster at an angle, and the edge 
of the plaster on one side is thin. This thin edge 
rapidly warms as the room warms, and does not get 
as dirty as the cooler plaster of the other side which 
is not separated from the wall behind by a fracture. 

Radiators of the modern type consist of a battery 
of pipes through which hot water or steam circulates. 
Being kept hot, they are surrounded by a dust-free 
space, and they consequently remain clean for long 
periods, but the heated air near them rises, and if 
this heated air comes in contact with cool surfaces 
it throws down dust upon them. When radiators 
are used for warming buildings one often sees the 
walls near them, and the ceilings above, dirty. It 
may not be possible entirely to prevent the dust 
from being thrown on to the walls and ceilings, but 
by a judicious placing of the radiators the bad effects 
may be considerably mitigated. 

A radiator gets rid of its heat by conduction and 
radiation. If it wholly parted with its heat by radia- 
tion, then the walls and ceilings would be warmed 
by the radiant heat striking them, and being hotter 
than the surrounding air the dirt would not be thrown 
against them, for the walls, &c., would be covered 
by a dust-free space. The hot pipes should, therefore, 
be freely exposed; not enclosed in a perforated 
metallic box. When this is done, the radiant heat 
from the hot pipes is not allowed to reach the walls 
and ceilings freely, their temperature is lowered and 
the opportunity for the formation of a dust-free 
space is reduced. The heat which might have reached 
the walls, &c., goes to warm the air directly, with 
the result that we have warmer air in contact with 
cooler walls, and the soiling effect is increased. 

Radiators should not be placed very near walls. 
They should be sufficiently far from the walls to allow 
the rising hot air column to draw in cool air from the 
sides, especially on the wallside. The hot gases then mix 
with the surrounding air, are cooled by it, and do not 
touch the walls. Also, the higher the ceiling the less 
dust it collects. When the air in the room is kept in 
motion by a fan local action on the ceiling is much 
reduced. About the worst form of radiator that can 
be used is one enclosed in a perforated box with a 
stone slab upon the top, and placed against a wall. 
Here the upper poorly conducting slab checks radia- 
tion, the walls are not warmed as they might be, 
and the hot air from below curves over the slab, 
rises against the wall and blackens it. Indeed, we 
have here the worst form of radiator placed in the 
worst position. It throws out very little heat by way 
of radiation, sends such heat as reaches the air by 
convection upwards to dirty the walls and ceiling, and 
makes the rooms stuffy,as such radiators harbour 
dust and dirt. 

Tha feeling of warmth in a room is not entirely 
dependent upon the temperature of the air. Radia- 
tion plays an important réle. Warm air does not 
radiate. In the still air of a room it is the temperature 
of. the walls and ceiling that is important. Warm 
walls and a cool atmosphere give a pleasing feeling 
of freshness, but cold walls and a hot atmosphere are 
unpleasant. 

In the pressure ventilating system the ingoing 
forced air current is often passed through a coke 
screen, which is flushed occasionally by cool water. 
If this coke screen be made of moderately fine coke, 
and be kept continuously moist, the air passing 
through it is warmer than the moist coke and dust 
from the air is deposited upon its surface. It is 
to this effect that the moistened coke screen largely 
owes its value. The channels between the pieces of 
coke, if small enough, pass nothing but dust-free 
air, for the coke is cooled below the temperature 
of the atmosphere by the water used to flush and 
clean it, and also by evaporation. Generally speaking, 
before passing through the coke filter the air is passed 
through a woven fabric which removes the coarser 
particles. A well-made coke screen, however, will 
remove the remaining microscopically fine material. 

The property possessed by warm surfaces of pre- 
venting fine dust from falling upon them, also tends 
to keep our skin clean, and when surgical operations 
are being performed, the warm wounds keep off the 
minute germs of life floating as dust in the atmosphere. 
During operations it is heavy dust that is most to 
be feared, This should be filtered out or allowed to 





settle. Operations should be performed in a cool 
atmosphere freed from heavy dust, and that portion 
of the patient which is being operated upon should 
be kept warm by a beam of radiant heat, such as 
that thrown out by an electric light fitted with a lens. 

There are as yet difficulties in accounting for the 
dust-free space. If we look at the problem in the 
light of the kinetic theory of gases, some reasons for 
its existence may be found; but whether the whole 
of the facts can be accounted for in this way remains 
for future study to determine. When a hot body is 
parting with its heat to a surrounding gas, the 
molecules leaving the hot body must be travelling 
more rapidly than those approaching it. But the 
number of molecules travelling in both directions 
must, on the average, be the same. Now, a dust 
particle is large when compared with the size of a 
molecule, and the molecules must be continually 
bombarding the dust particles. As the same number 
of molecules strike each side of the molecule in equal 
numbers in equal times, and those striking the dust 
particle on the side nearest the hot body are travelling 
most rapidly on the average, the dust particle must 
be driven away from the hot body. Each particle 
of dust is in the condition of a ballistic pendulum, 
receiving the same number of bullets on opposite 
sides, but on one side the bullets are travelling more 
rapidly than on the other. 


WAR-OFFICE. MOTOR LORRY TRIALS, 


Tue following report on the War Department Subsidy 
Type Lorry Trials of April and May last has been received 
from the War-office. 

General.—These Trials were held as advertised, and are 
considered to have been very successful, not only as regards 
the number of entrants, but also as regards the general 
standard of excellence of the actual vehicles submitted. 

Reqgulations.—Practically no alterations were made in 
the regulations for the Trials. An extra clause was, 
however, added to enable the War Department to purchase 
a replica of any of the competing vehicles at a fixed price. 

Entrants.—Five different makers submitted vehicles 
of the Class A 3-ton subsidy type, and these vehicles 
completed the whole Trial. In addition to the above, 
two parafiin carburetters were tested; and on three or 
four days, when achar-a-banc was hired for taking round 
prospective customers, five more lorries which were in 
actual use in the Service, were run over portions of the 
route, with a view to demonstrating that the types of 
lorries that had been previously certificated were quite 
capable of going over the Trial routes. No other vehicles 
were expected for the Trials ; and although a few drawings 
from one or two other manufacturers had been passed 
by the Committee some time previously, it was known 
that manufacture was not seriously contemplated. 

Preliminary Work.—As on previous Trials, a large 
amount of time was spent in going over the drawings 
before vehicles were presented for trial, and in most cases 
alterations were made to meet the Committee’s views. 

Preliminary Inspection.—The need for the preliminary 
inspection and for preliminary running by entrants without 
War-office observation was again conclusively proved. 
It is known that the competitors made several adjust- 
ments and alterations to their vehicles during this pre- 
liminary period; and others who were late in having 
their vehicles ready suffered from not having been able 
to give sufficient preliminary running. 

Weather.—The weather was exceptionally fine and 
favourable. There was only one wet day. There were 
also a few really hot days, perhaps hotter than any that 
have been experienced on previous Trials, so that at 
last there was an opportunity of testing radiators, and 
proving that they were thoroughly satisfactory. 

Roads.—Owing to the fine weather the roads were in 
very good condition. What little rain there was merely 
served to lay the dust. The road resistance must have been 
considerably less than on any previous Trial. 

Routes.—Exactly the same routes used on the previous 
Trial were employed on this occasion. No accidents 
occurred on the narrow roads which had to be traversed 
in order to reach some of the steep hills, and no damage 
appears to have been done to road surfaces, even on the 
narrow lanes and by-ways. A good deal of care was 
taken on the narrow roads by sending pilot cars to see 
that all was clear before the lorries traversed them. 

Hire of Subsidy-type Char-a-banc.—In order to demon-~- 
strate to prospective purchasers and to the Press the 
nature of the work that War Department subisdy-type 
lorries are capable of doing and the nature of the trial 
through which they are put before being granted a War 
Department certificate, a char-a-banc fitted to a subsidy- 
type chassis was hired, and on six days a total of about 
130 people were taken round the routes on this char-a-banc. 
They thus had an opportunity not only of riding on a 
subsidy-type vehicle, but also of seeing all the other 
subsidy-type vehicles performing at the most difficult 
parts of the Trial. The char-a-banc is one belonging to 
an owner in the North of England, and is in regular service. 
It had seating accommodation for twenty-seven, and was 
fitted with a folding Cape cart hood and wind screen. 
It was generally agreed that it was a most comfortable 
vehicle to travel on, and it demonstrated, among other 
things, that the large wheels specified by the War Depart- 
ment are no drawback to the fitting of a char-d-banc 
body, .but on the contrary lead to more comfortable 
travelling. It should be stated that this char-a-banc 
actually took its load up all the worst hills on the routes, 
although on one it stopped from bad driving. On one 
day permission was also obtained to give an official lunch 
at Sevenoaks to the Press representatives. 

Road Speeds.—As stated in the report on the previous 
Trials, it was considered very necessary rigidly to cut the 
road speeds down. As soon as the observers and drivers 
understood that this would really be insisted on, there 
was no difficulty in getting the Committee’s wishes carried 
out in this respect. Despite this fact, however, the average 
speeds on both main and hilly routes were well above 
those specified. 














Engines.—All the engines were very much of the same 
size, and actually developed very nearly the same horse- 
power on the bench. The sizes varied from 5700 c.c. to 
6590 c.c., the previous smallest having been 5200 ¢.c. and 
the largest 7730 c.c. The larger engines appear to have 
been called for by the public, possibly because the subsidy - 
type vehicles are being sold as 4 or 5-tonners, whereas 
previously they were sold as 3 or 4-tonners. The char-a- 
banc trade, too, seems to call for a larger engine 

Engine Cooling and Radiators.—A pump in the water 
circulation was specified as being necessary in these 
Trials. Two engines were fitted with belt-driven pumps, 
while in the others the pumps were gear-driven. Even 
on the hottest days the radiators appeared to be amply 
large, although two or three lorries lost water on certain 
oceasions. This was, however, probably due to the water 
flowing out from the overflow pipe when the circulation 
was rather violent ; it certainly was not due to evapora- 
tion from steaming. 

Hill Climbs.—A large number of timed hill climbs were 
made on very varying gradients. The remarks made on 
this subject in the report of the previous Trials apply 
equally in this instance 

Gear Ratios.—Although these were fixed by the Com- 
mittee they were not adhered to in every vehicle, and will 
have to be changed in certain cases. The effect of incorrect 
ratios is usually seen during the hill climbs, either from the 
total times taken or by noting the gears in which certain 
hills or portions of hills were taken by the different com 
petitors, 

Brakes.—Although one or two of the side brakes on 
the back wheels gave excellent results, it was found on the 
whole that the brake on the propeller shaft was the more 
effective of the two, and the Committee feel quite justified 
in having insisted on a propeller shaft brake being fitted. 

Stops and Breakdowns.—Taken all through, 
there were remarkably few stops on the read, and very 
few repairs were required in the garage at night. Most of 
the road stops were due to such causes as failure of petrol 
supply on hills or to water coming out from the radiators 
with the resulting overheating, and were not due to 
breakdowns of a serious nature. In fact, it may be said 
that no vital part of any vehicle was seriously damaged 
during this Trial. 

Announcement of Results.—When arranging for these 
Trials to be held, the firms who were carrying out the 
negotiations with the War Department were very anxious 
that no figures should be published which could in any 
way be taken as showing competitive results. In pursuance 
of the agreement, it is therefore regretted that detailed 
results cannot be given to the Press. A few average figures 
are, however, given separately. 

Fuel Consumption.—The average figures were very 
good, but the good state of the roads was in favour of 
economical running. The average result of all the entrants 
was 54 gross ton-miles per gallon for the whole Trial. 
The best result over a shorter distance of about 200 miles 
run was 63 gross ton-miles per gallon. The previous best 
results were 59 gross ton-miles per gallon for a whole trial 
by one vehicle, and 68 gross ton-miles per gallon for a 
200-mile run; although considerably better results than 
this have heen obtained on the acceptance tests of new 
vehicles of War Department pattern. 

Observers.—As on all previous occasions, these were 
A.S.C. officers. They performed their work in an exemplary 
manner, and the Committee’s thanks are due to them for 
assisting to carry out the Trials with so little trouble. 
The keeping down of maximum road speed, which they 
were responsible for, is no doubt a rather irksome duty, 
but it was earried out without any question. 

Certificates.—At the conclusion of the Trials the Com- 
mittee decided to grant certificates as under to the firms 
mentioned :—Commercial Cars, Limited, Class A lorry ; 
Messrs. Dennis Brothers, Class A lorry, subject to tests 
of improved type of engine being carried out to the 
satisfaction of the War Department: Leyland Motors, 
Limited, Class A lorry. The question of granting a 
certificate to another firm is still under consideration. 

Alterations to Specification.—From the experience gained 
during the Trials it does not appear that it will be necessary 
to make any serious alterations to the specification. One 
small point as regards the interchangeability of radiators 
has arisen, and it will be necessary to specify the maximum 
depth of the lower channel of the radiator, so as to make 
sure it does not foul the frame, as at present there is some 
possibility of its doing so. 








THE MONT D'OR TUNNEL. 
(From our Swiss Correspondent.) 


Tue Mont d’Or Tunnel, on the Frasne-Vallorbe line, 
which I described in an article in THE ENGINEER for 
October 10th last, and which ought to have been opened 
to traffic on May 15th, is still giving the engineers much 
trouble. The original estimate of the cost—£1,480,000— 
has already been considerably exceeded. The great 
difficulty has been that the water from a number of springs 
on the French side of the range through which the tunnel 
runs were dried up, and the inhabitants, who depended 
upon these springs both for water supply and for power 
for driving their factories, naturally complained loudly. 
Moreover, the water, instead of being in the springs where 
it was urgently required, was in the tunnel shaft, where 
it did endless damage. In order to divert it back to 
French territory and to keep it effectually out of the 
tunnel, the engineers therefore constructed two barrages 
at the points where the worst water bursts occurred. The 
barrages succeeded in sending the water back to the place 
whence it had come, but uncertainty still prevailed as to 
whether the tunnel roof and the masonry were sufficiently 
strong to resist the pressure of the water, which had filtered 
in at a number of places. Until this could be definitely 
ascertained there could, of course, be no question of open- 
ing the tunnel for traffic. 

After some weeks of experimenting the engineers in 
charge of the tunnel now hope that they have really con- 
trived to stop the inflow of water, and that the tunnel can 
be safely opened some time this summer. They are now 
waiting not only to see whether the interior of the tunnel 
is strong enough to resist water bursts, but also for the 
completion of the embankment between the two lakes of 
St. Point and Remoray, which was washed away some 
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weeks ago and will hardly be finished before the middle 
of July. 

Most of the tunnel, which is 3} miles in length, is in 
Vrench territory, only half a mile being in Switzerland. 
Consequently the main responsibility rests with the 
builders, the P.L.M. Company. A good deal of nervous- 
ness is felt as to the advisability of opening this line to 
traffic until both it, and more particularly the Mont d’Or 
‘Tunnel, have been thoroughly tested by an independent 
international commission of engineers. The line shortens 
the distance between Frasne and Valorbe by ten miles 
1} furlongs, and its object is, of course, to improve railway 
connections vid the Simplon. It is consequently an 
international line, and, this being so, it is vitally important 
that the French Government should not allow it to be 
opened without being absolutely assured of its safety. 
Had the Frasne-Vallorbe been merely a local line, other 
countries could hardly have hinted at this. The Swiss 
Kederal Railway Department will, of course, thoroughly 
test the Swiss portion of the line, but it has no authority 
over the portion in French territory. The P.L.M. Com- 
pany has not as yet brought in any outside expert, and it 
would certainly tend to establish public confidence were 
it to do so, and likewise be to its own advantage, for if 
the public feels no trust in the safety of the new line it can 
hardly be expected or persuaded to use it. Moreover, the 
ist Railway of France is now running through carriages 
vid the Simplon, and as these trains run through the 
electrified Létschberg, the public naturally avails itself 
of this route. 





AMERICAN COMPETITION IN THE COAL 
TRADE. 

Tue importance of American competition in the coal 
trade, as it will be affected by the Panama Canal, dealt 
with in these columns many months ago, is at last begin- 
ning to be recognised, thanks largely to Mr. D. A. Thomas. 
As Mr. Thomas says, while there is no reason for alarm 
at the present time, there is a fear that United States 
competition will be serious in the future. 

Four or five years ago the American Government set 
its experts to study the price of coal as it will affect com- 
petition between the Suez and Panama Canals. The 
contemporary and prospective prices of coal at all the 
important calling stations on both the old and the new 
routes to the Orient, to Australasia, and South America, the 
bunker spaces required on the various runs, the costs to 
vessels of various speeds and sizes on the several trades, 
the steaming qualities of all the important kinds of 
British and American coal, and other questions, were 
carefully gone into, and the particulars were set out in 
great detail in Senate documents published some eighteen 
months ago. These at once attracted widespread notice 
in America, but were practically ignored in this country 
until very recent months. The reports show, briefly, that 
the price of British coal at Suez in 1912 ranged from 21s. 
a ton for Durham, to 26s. for Welsh, and that the price 
advanced at stations beyond until the competition of 
Japanese, Indian, Australian, and South African coal was 
met with, the price running up to as much as 35s. a ton 
for Welsh coal at Colombo, whereas the price of New River 
coal—declared to be only 5 per cent. inferior to the best 
Welsh—was only 23s. a ton in the Windward Islands, 
where the St. Lucia station will be an important coaling 
place on the new route, while the price was as low as 19s. 
at some Panama coaling stations. As a matter of fact, 
current prices on the Suez route are somewhat higher than 
these, for we have indulged not only in a national coal 
strike, but have imposed two or three expensive Acts of 
Parliament upon our mining industries since the 1912 
contract prices, upon which the American reports are 
based, were fixed. On the other hand, it may be pointed 
out that the prices along the Panama route, given in the 
documents, are considered by the authorities to be higher 
than those which will ultimately be charged when the new 
coaling stations are completed and the business thoroughly 
established. The United States Government, it must be 
explained, is itself setting up in the coal business, erecting 
the most up-to-date coal supply stations, and arranging 
to transport and sell fuel, both coal and oil, at practically 
cost price as a special inducement to vessels to use the new 
canal. It is expected that contracts will be made for 
New River coal on the basis of 10s. 03d. per ton, Norfolk ; 
that the cost of transport to the canal will not be more 
than 5s. 10d.; and that another 2s. 1d. will cover storage, 
labour, depreciation, &c. Thus it is anticipated that the 
best American coal can be supplied to vessels at the Atlantic 
end of the canal for about 18s. a ton, and at the Pacific 
end for about 20s. or a little over, these prices being from 
5s. to 7s. below ours charged at Suez and Port Said. 

Obviously, where the distances between Western 
European and Eastern American ports and those of the 
Orient, Australia, New Zealand, and some parts of South 
America vary by only a few hundreds of miles, as between 
the old Suez and the new Panama routes, the price of coal 
will often decide which way vessels are to take and, o 
course, whether they burn British or American coal on 
the greater part of their voyages. . Clearly, ship-owners 
and coal merchants are in for some fine calculations and 
sharp competition. 

As pointed out in one of the Senate documents, coaling 
stations at San Francisco, Seattle, and Vancouver, will, 
in the future, bear pretty much the same relationship to 
the Panama route to the Orient as Colombo, Singapore, and 
Sebang bear to the Suez route. It is hoped in America 
that many vessels now trading vid Suez, and taking British 
coal in the Mediterranean at Port Said, Colombo, Sebang, 
and Singapore, will, in the future, go by the Panama 
Canal, taking American coal at Carribean and Panama 
stations and at San Francisco, completing the voyage with 
British Columbian coal. On the return voyage a cheap 
supply of Japanese coal can be got to serve across the 
North Pacific, smaller quantities can be obtained at 
Vancouver, San Francisco, or Puget Sound to last until 
the Panama is reached, and then bunkers can be filled 
for the Atlantic stage of the voyage. “ If the price of coal 
is kept low at Christobel and Balboa,’ states one of the 
Senate documents, ‘‘ the Panama Canal will have a decided 
advantage over the Suez . . . especially for vessels 
trading to the Orient.” It is observed in another passage 
of the document that cheap coal at Panama will accom- 
plish as much as might low tolls. 





THE PRESERVATION OF TELEGRAPH POLES. 


PrecisE data as to the relative values of different 
methods and materials used for the purpose of delaying 
the decay of timber are always welcome, and, in view of 
the great numbers of telegraph posts in use and the large 
annual total of the sums spent on renewals, it is specially 
desirable that the results of experience in retarding their 
decay should be made known; and, since, moreover, 
there are many other timber structures which decay in 
the same way, the data obtained from experience in the 
preservation of telegraph poles are of fairly wide applica- 
tion. A very valuable series of tests, of which the control 
experiments with untreated timbers form a useful feature, 
has been carried out in Georgia, U.S.A., and an account 
of these experiments was contributed a few months 
ago to Engineering News by Mr. C. H. Teesdale, of the 
Forest Products Laboratory, Wisconsin. The experiment 
dealt with 816 poles, one-half southern white cedar and 
the other half chestnut, the treated poles being placed 
alternately with untreated poles. These poles were on 
the Augusta-Savannah and Helena-Meldrin lines of the 
Southern Bell Telegraph and Telephone Company, near 
Savannah. 

Timber.—The two kinds of timber chosen for the experi- 
ment, southern white cedar and chestnut, obviously differ 
considerably in their nature, and it may as well be remarked 
at once that the cedar proved tobe very much the better 
timber for the purpose when untreated, and considerably 
better when treated. 

Climate.—The area in which the tests took place is at 
about latitude 32 deg. N., and countries roughly corre- 
sponding to it in latitude are Southern Morocco, Northern 
Tripoli, the Nile Delta, Central Persia, the Punjab, the 
valley of the Yang-tsi-Kiang, the southern end of Japan 
and the extreme south of California ; and in the Southern 
Hemisphere, Cape Colony, New South Wales, and Uruguay. 
The isotherm passing through Georgia passes along the 
south coast of the Mediterranean, and traverses Southern 
Palestine, Cashmere, Formosa, and California, and the 
corresponding isotherm south of the equator “traverses 
the south of Australia, the north of Chili, Rio Grande do 
Sul, and Cape Colony. The climates of most of these 
countries differ considerably from that of Georgia, but if 
we consider each hemisphere as divided into three tem- 
perature beits, and sub-divided into dry and wet climates, 
we may regard the Georgia experiments as being specially 
applicable to about one-sixth of the total area. The mean 
temperature of Georgia is about 78 deg. in sumimer and 
47 deg. in winter, and the annual rainfall nearly 50in. 
The nature of the climate may be judged from the fact that 
the country has a large yield of semi-tropical products, 
including cotton and rice. 

Soil Conditions.—The usual influence of the soil condi- 
tions may best be indicated by the following extract from 
the report :—*‘ Fewer removals and fewer badly decayed 
poles were found in the portions of the line running 
through swamps and wet locations than in drier situations. 
The worst conditions were found in cultivated fields and 
dry sandy situations.” This points clearly to the bad 
effect of alternate wet and dry conditions, as well as, 
probably, to the septic influence of cultivated soils. 
Another factor was the presence of white ants, which were 
very commonly found in the poles. ** Their destruction 
was confined largely to the untreated poles and to wood 
which the preservative had not reached beneath the 
protecting bands of the treated poles. These insects 
excavate galleries in the wood, and it appeared that to 
some extent they hastened decay, although it may be that 
they followed, rather than preceded, the decay. As the 
borings of the termites were in nearly all cases accom- 
panied by decay, it was usually impossible to determine 
which agency was primarily responsible for the destruction ; 
and in the tables no distinction was made between these 
two causes of deterioration. It is stated by the Bureau 
of Entomology that white ants, while usually confining 
their work to the outer layers of wood where there is 
incipient decay, will often completely honeycomb the 
sound wood of poles.” 

The Preservatives.—The preservatives were applied 
with a brush to 6ft. of the length of each pole, beginning at 
2ft. from the butt. The quantities used are shown by 
the following table :-— 


Amount of Preservative Applied in the Brush Treatment of 
Southern White Cedar. 


Amount applied per pole. 


Preservative sold as No. of Average, Maximum, Minim um 


coats. Ib. Ib. Ib. 
Avenarius carbolineum ) Soe, Bee, 2.6 
8.P.F. carbolineum . 2 3.7 5.3 2.8 
S.P.F. carbolineum 1 1.6 1.6 1.6 
Spirittine 3 4.7 5.5 4.1 
Creosote 2 4.9 6.4 3.3 
Se nee re | 8.0 5.6 
Imperial wood preservative 2 4.4 5.3 3.4 
Creolin = UAL OP yi 6.0 7.4 4.5 
Tar 1 7.0 —_. = 


Amount of Preservative Applied in the Brush Treatment of 
Chestnut Poles. 





Avenarius carbonlineum .. 2 4.1 5.1 2.9 
Avenarius carbolineum 1 3.7 4.6 2.4 
S.P.F. carbolineum .. 2 4.2 5.5 3.1 
S.P.F. carbolineum .. 1 o iatee 3.9 2.5 
Spirittine 3 « pee ; te 4.9 
Creosote = re . 10.6 4.3 
Creosote 3 « 6.5 8.3 3.8 
ene oa | 5.4 5.5 4.6 
Imperial wood preservative 2 5.4 7.0 3.8 
Creolin ye eke eee 6.4 8.4 4.5 

ME se 50 ea, eal oe 70 _ —_— 


The Results.—The poles were set in the summer of 1905, 
and were inspected in 1909 and 1912. The results of the 
inspection of 1912 are given in diagrams. The expression 
‘“* after eight years’ service ” is used in the heading to the 
article, but it is stated that the results are those found at 
the date of the second inspection, that is, in 1912, after 
seven years. The reduction of circumference was 
measured by first scraping away the disintegrated wood, 
and subtracting the new from the original circumference. 

When the outer shell was intact it was sometimes deemed 
inadvisable to penetrate it to determine the extent of the 
decay ; in such cases the necessary correction to the cir- 
cumference measurement could be only roughly approxi- 
mated by the appearance and “‘ sound” of the poles. 
These conditions affected approximately 50 per cent. 
of the untreated cedar poles—not including the removals— 
but were much less prevalent in the treated cedar and in 





the chestnut poles. Poles entered as removals are not 
included in the calculations of loss of circumference. 

The accompanying table has been prepared from the 
diagrams :— 


Condition of Untreated and Treated Telegraph Poles of White 
Cedar and Chestnut After Seven Years. 


White Cedar Poles. 


| 
| 
| 
| 
| 
| 
| 
| 
\ 

















| Percentages. te 
| 3 oe eee we 
| Be oF | 234 
‘ : . ae eee a | 224 
Preservative applied | s= 3 & | 2 3 | sag 
with a brush to | oe z 2 | $ £ bos od 
6{t. of pole. | “ae = a ae 
< tm» | =| 2 
| es1/ 2/12) 2] § | 848 
|; 2 oe Se = 32> 
| A 2 é 5 
n | e 
Untreated, seasoned | 104 0 13 | 23 64 5.8 
Untreated, unseasoned | 91 0 23 | 19 53 4.5 
Tar coating... .. ..| 34 0 18 38 44 3.9 
Cs es wa aol 24 0 a fm 13 | 2.4 
S.P.F. carbolineum <2. 55 20 | 3 22 | 0.8 
Spirittine .. .. ..| 2 33 34 | 16 17 1.0 
Imperial wood preserva- } | | 
WO as. Shiten- eal 23 35 30 | 22 13 | 2.0 
Avenarius carbolineum | 24 46 29 | 16 9 1.0 
Coal tar creosote a i 15 58 | 21 eS -} 3.23 
Total, untreated .._ ..| 229 0 20 21 cai ae 
Total, treated, excluding | } 
tar coating v2. eet aoe 28 | 44 15 13 a 
Chestnut Poles. 
| | | 
Untreated, seasoned ..| 104 | 0 55 si & 4.4 
Untreated, unseasoned | 87 0 72 13 | 15 2.6 
Tarcoating .. .. ..| @W 0 73 14 13 2.4 
Ses ee oe ey! 50 0 9 0.7 
8.P.F. carbolineum ..| 20 45 40 ee. -# 0.6 
Spisittine .. .. ..| 2 | @ 60 e+ 0 1.8 
Imperial wood preserva- | | 
Sree | ay ee 59 5. | 9 7 
Avenarius carbolineum | 20 | 8 88 @)}.4 0.4 
Coal tar creosote a1 ae 21 63 af US 1.1 
Total, untreated... ..| 191 0 63 19 | 18 _ 
Total,treated, excluding | | 
tar coating --| 150 | 30 60 5 | 5 _ 








“The failure of the treated poles was probably due in 
many cases to the exposing of untreated wood in the 
interior of the poles after the treatment had been applied, 
due either to checking or to some other cause. Had the 
penetration been considerably deeper than that obtain- 
able by a brush treatment, much longer life would certainly 
have been secured.” 

The comparison between seasoned and unseasoned 
poles, neither being treated with a preservative, seems to 
point to an advantage in favour of the unseasoned wood. 
The seasoned poles had been held for periods of one to 
two years before they were set, and it was regarded as 
probable that “* decay-producing fungi were able to get a 
start during this period.” This suggests that seasoned 
timber, whether treated or not, should, as far as possible, 
be taken direct from stores, where it would not be likely 
to contract the germs of decay, and it may be remarked 
that timber merchants would do well to clear out and 
disinfect their sheds and yards from time to time, digging 
out the ground and making it up again with sand treated 
with germicides. As regards the percentages of sound and 
of slightly decayed poles taken together, which seems to be 
the most important criterion, it seems that—as regards 
white cedar—coal tar, creosote, “‘ creolin,’” which in some 
respects resembles it, and the “‘ carbolineum ” compounds 
were all about equally good; coal tar creosote being 
second best, if we reckon the “ carbolineums”’ as one. 
With chestnut, creosote was somewhat less effective than 
several of the others, some of which, it must be noted, gave 
considerably better results as regards the proportion of 
sound poles. 

Excluding the tar coating, which seems to have been of 
little value, the percentage of 20 sound and slightly decayed 
untreated white cedar poles became, as the result of 
treatment, about 72 per cent., while with chestnut the 
percentage of 63 was raised to 90 by the treatments. 

Some Suggestions.—It may be suggested that in order 
to get the best results with tar treatment the poles should 
be slightly charred, and, indeed, exposure for a short time 
to hot flames should be effective in all cases in killing the 
germs of decay already present near the surface of the 
timber. Another suggestion that may be made is that the 
space around the pole should be rammed with baked earth, 
which could conveniently be obtained by spreading a low 
and wide heap of earth under the fire used for scorching 
the poles and hoeing this earth up into the hot ashes from 
time to time. 

The diameter of the poles is not given, which somewhat 
detracts from the value of the figures for reduction of 
diameter. 

It is pointed out that, on the whole, better results were 
obtained with coal tar products than with wood tar pro- 
ducts, and the author concludes with the following para- 
graph :— 

“Brush treatments with a good preservative give an 
increased life to poles sufficient to pay well for the cost of 
treatment. It is quite evident, however, that the amount 
of preservative absorbed by the wood is not sufficient to 
ensure any great degree of permanency to the protection. 
Decay in treated poles was usually found to have pene- 
trated the thin protective coating at one or two points and 
to extend for considerable distances underneath the sound 
outer portion. To be really effective the application should 
be sufficient to treat all the sapwood, and in the case of 
chestnut probably some of the heartwood.” 

More precise information as to the nature of the timbers 
employed would have been welcome. The names above 
are doubtless sufficient for American engineers, but in view 
of the general importance of the information given in the 
report, it would be useful to know the botanical names of 
the species and the hardness and specific gravities of the 
woods. 








Tue Birtopay Honovrs.—In our list of engineers who had 
been included in the list of birthday honours published in our 
last issue, we omitted to state that Mr. Frederick Lawrence 
Sprott, of the Indian Public Works Department and Chairman 
of the Bombay Port Trust, had received the honour of knight- 
hood. 








10 





THE 


ae — 


ENGINEER 








Juty 3, 1914 








THE ROYAL AGRICULTURAL SHOW. 


No. I. 
Tue seventy-fifth annual Show of the Royal 
Agricultural Society is being held this week at 


Shrewsbury. 
Society has visited this quaint old Shropshire town 





This is the third occasion on which the 





by the British Tobacco Growers’ Society. It may be 


‘** fragrant weed *’ was withdrawn as regards Ireland 
in 1904, but it was not until 1910 that the prohibition 


of the duty was granted to aid experimental work. 
| The progress made during the short period that has 


j8 Ege fee 


Fig. 1—HORNSBY’S PRIZE BINDER OF 1884 


The first’ exhibition was held in 1845. It was the 
seventh show organised by the Society, and the last 
to take place in a town without railway communica- 
tion. 
Wolverhampton, and the 


journey thence to Shrews- 


| elapsed seems to have been quite satisfactory. In 
1911, 3$ acres were grown; in 1912, 32} acres; in 


“4 
1913, 115 acres; while in 1914, 164 acres have been 


In those days there was no railway beyond | planted. It is significant to note that the experiments 


are becoming more and more concentrated on the 


bury had to be made by horse-drawn omnibuses and | light sandy lands in the southern and eastern parts of 


coaches. 


It is not surprising, therefore, to find that ' England. 


The facility with which the crop is adapt- 


Shedding in Implement Yard (in Feet). 





Shrews- : 

= : Bristo’, |Doncaste 

Description of shedding. are 1913. 1912. fs 
é Ft. Fr. Ft. 

Ordinary 6,610 6,870 7,050 

Machinery Sa > 3,405 3,665 3,125 

Special (seeds, models, &c. 3,473 3,689 3,363 
Total 13.488 | 14,224 | 13,538 | 

No. of stand: 440 513 442 


the financial result to the Society was a loss of about 
£3000. The Society’s second visit to this town 
occurred in 1884, and the show was quite a success in 
every way, a profit of over £2300 being made, and 
nearly 100,000 persons having passed the turnstiles. 
This show was chiefly noteworthy from an engineering 
point of view for thetrials of sheaf binding machinery, 
which formed a special feature of the year’s display. 
The trials resulted in a first prize of £100 being 
awarded to Messrs. Hornsby and Sons, and a second 
prize of £50 to Messrs. J. and F. Howard. It is a 
matter for regret that, although the total amount of 
money offered for prizes this year (1914) is £11,700, 
or £700 more than that given at Bristol last year, with 
the exception of the usual silver medals for new 
implements, there are no competitions in the section 
in which our readers are chiefly interested. In the 
machinery section there are 440 separate stands, with 
a total of 13,488ft. of shedding, in addition to open 
space exhibits. As will be seen from the accompany- 
ing table, this is somewhat below the average of the 
last five years, but compares favourably with the 
space occupied in the show of 1884. 

The Agricultural Education Exhibition includes 
exhibits from the Woburn Experimental and Pot 
Culture Station of the Society; the Rothamsted 
Experimental Station; the Meteorological Office, 
London ; Harper Adams Agricultural College; the 
University College, Wales ; Holmes Chapel College of 


Agriculture ; the Agricultural and Horticultural 
Research Station, Long Ashton, Bristol; and the 
Agricultural Education Association. The experi- 


mental work of the R.A.S.E. at the Woburn Farm is 
well illustrated at Shrewsbury, and provides a 
valuable opportunity for those engaged in the farming 
industry to obtain information otherwise inaccessible 
to them. For instance, in connection with the use of 
spraying mixtures, which has become fairly common, 
the question has been raised as to how far copper 
can be accumulated in the soil without developing 
poisonous properties. This is answered in a practical 
manner by an exhibit of wheat plants shown growing 
in soil to which different amounts of copper have 
been added. These plants seem to show fairly con- 
clusively that in many instances the presence of 
copper has a stimulating rather than a toxic influence 
on the plants. 

In the Education Section there are again exhibits 
of tobacco grown in the United Kingdom arranged 
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Norwich, | Liverpool, Gloucester, Neweastle,) Lincoln, 9p eng 
1911. 1910. 1909. 1908. 1907. at fl 
1884. 
Ft. Fr. Ft. Fc. 

7,575 6,490 7,650 9,315 

2,420 2,585 2,165 2,035 

2,891 2,960 3,251 1,554 

12,886 12,035 13,066 12,904 

4157 454 437 389 417 367 

ing itself to those thin lands overrun with rabbits 


and reckoned of little value as farm land, is most 
encouraging. Of the total acreage grown, 100 acres 
constitutes a commercial experiment which is being 
carried out by the British Tobacco Growers’ Society, 
Limited. This Society is in receipt of a grant to 


recalled that the prohibition of the growth of the | 


was removed with regard to England, and a rebate 











































those interested in the revival of the flax industry are 
the exhibits of the British Flax and Hemp Growers’ 
Society. The praiseworthy objects of this Society 
/are to initiate, carry out, and supervise experiments, 
as well as to collect and disseminate information which 
may lead to the revival of these industries in this 
country. The work of the Society is divided at 
present into four parts, viz.:—(1) The economic 
separation of fibre from flax straw ; (2) the growth 
of linseed as a farm crop; (3) variety trials and 
breeding experiments to isolate improved strains of 
seed for line and for linseed ; (4) the economic separa- 
tion of hemp fibre. In carrying out this programme 
of the Society certain educational institutions, viz., 
Leeds University and the South-Eastern Agricultural 
College, Wye, have taken an active part in the work. 
At present there are two depéts in process of establish- 
ment for the separation of fibre from flax straw 
according to standardised methods of retting—one at 
Selby and one near Yeovil, and of these the former is 
the larger and is managed by a Joint Committee of 
representatives of Leeds University and the Flax 
and Hemp Growers’ Society. 

The forestry exhibition is of more than usual 
interest this year, all the principal landowners in the 
surrounding district baving sent exhibits. The 
English Forestry Association has taken an active 
part in the work of this section, and one of the exhibits 
illustrates some of the methods for converting 
coppice and poles—which, it is claimed, if successfully 
extended, would ensure a proper demand for this class 
of forest produce and help to solve the coppice 
problem. Some of the objects of this Society are to 
encourage the use and demand for English timber 
and underwood and the goods into which they are 
made. 

The Shrewsbury showyard covers an area of over 
100 acres, and is situated on the old racecourse, It is 
fairly compact, and the general appearance 
enhanced by a number of well-grown trees and a large 
pond, but the streets which give access to the ground 
are generally very narrow and quite unsuitable for 
accommodating large crowds of people. 

The period which has elapsed since the last Royal 
Show was held at Shrewsbury has been one of great 
development in the implement section. As ap 
interesting example of the advance which has been 
made, we give two illustrations—Figs. 1 and 2 
which represent respectively the self binder that 
won the Society’s prize in 1884, and the modern 
machine, both built by Hornsby’s. Although the 
underlying principle on which the machine is designed 
remains much the same, the construction is vastly 
different. In the older machine it will be observed 
that the frame was built entirely of wood, whereas 
to-day, apart from the pole, whipple trees, and reel, 
practically every part is either of steel or malleable 
iron. Such things as roller bearings in 1884 were not 
thought of, and the pair of horses now employed for 
haulage would have been quite inadequate. The 
older machine was, of course, very much heavier, 
weighing quite a ton, whereas the binder shown in 
Fig. 2 weighs no more than 12} ewt. 

The chief features of the implement section this 
year are, first, the marked increase in the number of 
firms manufacturing self-propelled machines fitted 
with oil and petrol engines; and secondly, the 


is 


, 





enable it to carry out a commercial experiment over 
a period of five years, at the end of which time it is 
anticipated that accurate knowledge will have been 
gained as to the possibility of the tobacco crop. 

Other features of the Education Section of the show 
which are worthy of special attention on the part of 





Fig. 2—HORNSBY’S REAPER AND BINDER, 1914 







attention which is being paid to the production of 
machinery for the manufacture of materials used in 
roadmaking ; and thirdly, the rapid development of 
engines suitable for using superheated steam. 

Although the internal combustion engine is being 
extensively adopted for agricultural and estate work, 
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the steam engine will always hold its own where water 
and coal are plentiful. The employment of super- 
heated steam, which is now becoming so common in 
locomotive practice owing to the economy of fuel 
which accompanies its use, is spreading in the agri- 
cultural world, and superheaters are to be seen at 
Shrewsbury applied to several kinds of boilers. With 
» moderate degree of superheat an economy of fuel 
averaging 15 per cent, is attainable, and with efficient 
lubrication and a well-built superheater the cost of 
upkeep need be no-heavier than with engines using 








| cablesystem, with which the name of Fowler isso closely 
| associated nearly the whole of the power developed 
| by the engine is spent directly on the land. Another 
advantage of the system is that the engines do not 
| traverse the cultivated land at all—a drawback 
which is common to the heavier types of motor 
| ploughs. John Fowler and Co. do not, however, 
fail to recognise the advantages of motor ploughing 
| for certain classes of work, They exhibit a handy 
| machine which we illustrated in connection with the 
Bristol show last year, and which has been designed 




















Fig. 3—SAUNDERSON AND MILLS MOTOR TRACTOR 


dry saturated steam. An interesting example of 
superheating is to be seen in the compound ploughing 
engine shown by John Fowler and Co. (Leeds), 
Limited. In this case the steam is superheated by 
the waste gases up to a temperature of 608 deg. Fah., 
and the design of the cylinders, valves, and pistons 
is modified to suit the above temperatures, Efficient 
arrangements have been provided for keeping the 
superheater clean. In addition to the ordinary 
flexible pipe and nozzle, steam jets are spaced among 
the superheater tubes, which can be worked from the 
footplate without opening the smoke-box door. 
This enables the superheater to be cleaned whilst 




















Fig. 4—WESTINGHOUSE DEMONSTRATION SET 


the boiler is in use. 


The superheater is fixed | 


to meet the demand for a machine of the kind for 
general farm work equal to that done by horses. 
They also show a compound superheated steam engine 
and internal combustion engined locomotives for 
direct traction work. 

Bumsted and Chandler, Limited, Hednesford, are 
exhibiting the ‘‘ Ideal’ agricultural motor for direct 
traction with a four-cylinder petrol engine capable 
of developing 35 horse-power. ‘The power is trans- 
mitted from the fly-wheel of the engine through a 
clutch operated by a pedal. From the clutch power 


| into operation by hand-moved levers, which are 
| conveniently placed for operation by the driver. 
|The hind wheels are provided with cam-operated 


self-cleansing spuds, and the extent to which they 
may project from the rims of the wheels may be 
adjusted from Oin. to 4in. The construction is such 
that, as the wheel rotates, each spud in succession, 
after leaving the ground, is withdrawn within the 
rim of the wheel, thus scraping off clay or mud and 
preventing the accumulation of earth on the wheel 
treads. 

Saunderson and Mills, Limited, of Elstow Works, 
Bedford, exhibit a new implement, the “ Little 
Universal’? motor—Fig. 3—which is so arranged 
that a two-furrow plough or cultivator can be hinged 
to it in such a manner as to be lifted and operated 
by the motor driver. As its name implies, it may 
be used for a host of purposes, such as ploughing, 
cultivating, and dragging the land, and owing to its 
light weight it may be used for seeding and harrow- 
ing. At the same time, it is sufficiently powerful 
to haul a 6ft. self-binder or other harvesting or hay- 
making machinery. The driver is provided with a 
spring seat, and the motor is fitted with irreversible 
worm steering gear, three speeds forward of approxi- 
mately 2, 3, and 5 miles per hour, and one reverse 
speed. It is 4ft. 1Jin. wide only and weighs about 
30 cwt. It is fitted with a 5jin. by 8in. enclosed 
dust-proof engine. Thecooling is effected by a thermo- 
syphon and tank with large water pipes. The engine is 
mounted on steel-built wheels 3ft. 6in. diameter rear 
and 2ft. 6in. front. It is fitted with belt pulley and 
friction clutch for driving machinery up to its 10 brake 
horse-power. It startson petrol and works on paraffin, 
one minute’s run on petrol being sufficient to obtain 
the heat necessary for vaporising the oil fuel. 

The exhibit of Crossley Bros., Limited, embraces 
a number of small engines especially designed for 
farm and estate work. Various liquid fuels can be 
used in these engines to suit different markets, 
and samples of these oils are exhibited on the stand, 
and come from all quarters of the globe. When 
running no lamp is necessary, the heat of the com- 
bustion being sufficient to keep the vaporiser and tube 
at the correct temperature. These small oil engines 
can be used either for stationary or portable pur- 
poses. Those shown develop from 1} brake to 7 
brake horse-power. Towards the front of the stand 
may be seen two large gas engines working on suction 
gas drawn from a Crossley open-hearth producer. 
Their powers are 28-5 brake horse-power and 95 
brake horse-power on suction gas, The engines are 
of massive construction, and such improvements as 
throttle governing, ring feed lubrication to bearings, 
forced feed lubrication to piston, &c., are provided. 
The feature of the open-hearth gas plant is that, 
owing to the use of a step grate, the fire is always in 




















Fig. 5—-MARSHALL’S 


in the smoke-box and arranged so that the boiler | 


tubes are as easily accessible as in the exhibitors’ 
standard engines. The superheater tubes can be 
easily renewed if required in a few minutes, although 
we are informed that up to the present time there has 
been no occasion to replace a single one. 
Notwithstanding the attention which is_ being 
paid to direct traction applied to the cultivation of 
the land, tillage by means of cable, owing to the deeper 
loosening of the soil and the preparation of the surface, 
gives greater protection against the results of drought 
and excessive rain than is frequently possible with 
so-called motor ploughing. With the double engine 


| is transmitted to gears which provide for two changes 
| of speed—three and six miles an hour respectively— 
| and one reverse speed of three miles per hour. From 
the second motion shaft the power is transmitted to 
the side chain sprockets in any one of the following 
methods, according to the condition of service :— 
|(a) Through the free differential gear; (b) through 
| the locked differential gear so that two driven road 
wheels cannot rotate independently ; (c) to the left- 
| hand chain sprocket and road wheel only; (d) to 
the right-hand chain sprocket and wheel only. The 
'method of transmission required may be brought 





CRUDE OIL ENGINE 


view,and the attendant is able to rake out clinkers 
quite freely whilst the plant is running. 

The British Westinghouse Company, Limited, is 
exhibiting a horizontal oil engine of 19 brake horse- 
power capacity on paraffin. It is shown working 
upon the stand of W. 8. Barron and Son, of Gloucester. 
The engine is of the industrial type with two fly-wheels, 
and is used for driving a ‘“* Dreadnought ”’ grinder, 
the power being transmitted by belt. The interesting 
feature in connection with this exhibit is a “‘ Demon- 
stration Set,” shown in Fig. 4. This apparatus is 
mounted on a wooden stand and consists of an oil 
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pump, piping, vaporiser, and sprayer, all coupled 


up in exactly the same manner as on the horizontal | 


engine. By means of a handle fitted upon the pump 
the “oil spray” is produced for observation pur- 


poses, and owing to the vaporiser being made in 
half section the nozzle end and ignition tube can be 
readily examined. The cloud of paraffin vapour 
which is ejected from this nozzle upon each stroke of 
the pump demonstrates clearly how effective is the 
pulverising of the oil spray, and when a light is applied 
combustion occurs almost instantaneously. It is 
claimed that this design of fuel atomiser does not allow 
any dribbling of oil,so that no carbon deposit can 
take place, and in consequence the whole inside of 
the vaporiser remains in a clean condition. 

Marshall, Sons and Co., Limited, Gainsborough, 
make a special feature this year of crude oil engines 


firm’s spring locking catch which enables the gear to 

be quickly and automatically locked to facilitate the 
ascent of steep inclines or travel over difficult ground. 
The winding drum can be thrown out of gear to run 
loose on the hind axle. The wire rope works on a 
swivelling guide pulley and is effective over a wide 
radius withoutshifting the position of the engine. The 
| drum can be driven at half its normal speed, and by 
using the differential locking catch it can double its 
normal pull. Two effective drum speeds are thus 
obtainable with each change speed gear, i.e., four 
haulage pulls in all. 

A refrigerating machine of great simplicity and 
ingenuity which is quite new to these shows is exhi- 
bited in motion by a firm styled Audiffren Singrun 
Refrigerating Machines, Limited, Shaftesbury-avenue, 
London. The internal construction of the machine 

















Fig. 6—MARSHALL’S SINGLE-CYLINDER TRACTION ENGINE 


operating on the two-cycle principle. These are built 
in sizes from 6 brake horse-power to 50 brake horse- 
power. As will be seen by the accompanying illus- 
tration—Fig. 5—the engine bed and cylinder casing 
form a massive casting. 
ate casting, is easily removable, and is free to expand 
and contract with changes of temperature. The 
combustion chamber is exceedingly simple in con- 
struction. 


vaporiser. The piston is of good length and is fitted 
with spring rings of the ‘ Ramsbottom” type. 
The connecting-rod is made from a solid forging 
and fitted with wide adjustable bearings at both 
ends. The crank shaft is machined from a solid 


mild steel forging and accurately balanced by cast | 


iron weights. The bearings are of the vertical type, 
with large adjustable gun-metal steps, 
designed to ensure accessibility and perfect lubrica- 
tion and to prevent leakage of oil. The governor is 
of the high-speed spring-loaded type, driven from the 


crank shaft by spiral gearing, and it is arranged to | 


regulate the stroke of the fuel pump in proportion to 
the load on the engine and so ensure a working stroke 
for every revolution. A lamp is required for heating 


the vaporiser, but when once the engine is started | 


it may be removed. Fig. 6 represents the remodelled 
6 nominal horse-power single-cylinder traction engine 
shown by the same firm. In designing this the object 
of the makers has been to include great tractive power 


with economy in fuel and water and of the lightest | 
possible weight compatible with strength and rigidity. | 


The boiler is designed for a pressure of 180 Ib. and the 
fire-box incorporates the ‘‘ Marshall ’’ cambered top. 


In this type the usual girder roof stays are not | 


required and the crown-is stayed by corrugations 
which spring from each corner of the rectangular 
fire-box, and cross diagonally over the rise of the 
crown plate. The cylinder is erected on a faced steel 
mounting. Mechanical details include a sensitive 
high-speed “* Pickering ” type governor, positive feed 
oil pump for cylinder lubrication, adjustable cross- 
head of the firm’s special design working in circular 
bored guides, geared-down feed pump working at 
half the number of engine strokes, water lifter fitted 
outside the tender, and two sets of water gauge fittings. 
The transmission gear is arranged on the four-shaft 
principle, all gear wheels being made of the best 
steel and arranged for road speeds of two and four 
miles per hour. The crank shaft and the first inter- 
mediate shaft are carried in adjustable bearings fitted 
with continuous action oiling rings. The second 
intermediate shaft is carried in bearings provided 
with chain oilers. The differential gear is arranged 
on the four-pinion system and provided with the 


The cylinder liner is a separ- 


Ample facilities are provided for cleaning | 
the water-jacketed spaces around the cylinder and | 


specially | 


|can be followed by reference to the accompanying 
| sketech—Fig. 7. Essentially the machine consists 
of a spheroidal condenser and a cylindrical evaporator 
joined by a hollow shaft, to the free end of which is 
fitted a driving pulley. In the illustration C repre- 
| sents the condenser partly immersed in its cooling 
| water, while E represents the evaporator partly 
immersed in the liquid to be cooled, the two being 
connected by a hollow shaft through which passes 
a small pipe H. The usual compression cycle is 
adopted, a compressor of special construction being 
| suspended from the shaft in the condenser and 
weighted by means of the weight B so that as the 
condenser and evaporator rotate the compressqr 
remains in a vertical position. The oscillating motion 
is obtained by an excentric on the shaft to which 
| the piston is connected. The upper portion of the 
compressor housing is arranged in the form of a large 

















Fig. 7—REFRIGERATING MACHINERY 


oil container O, into which the lubricating oil is 
collected by the scoop A as the machine rotates. The 
oil then passes over the whole of the working surfaces 
in a definite stream, thus ensuring perfect lubrication. 
In the first instance the gas is sucked from the 
evaporator E through the opening G by the com- 
pressor by which it is compressed and then discharged 
into the condenser © which is rotating in the cooling 
water, by which its heat is extracted, and in conse- 
quence it liquefies. It then passes through the pipe 
H to the evaporator, where it again vaporises and 
absorbs heat from its surroundings, which may be 
brine or other liquid depending upon the form of 
cooling employed. This cycle continues indefinitely 
|so long as the machine is rotated. The machines 
|are charged under a vacuum with the requisite 
amount of lubricating oil and refrigerant, after which 
It is impossible for 


| . 
'they are hermetically sealed. 





the gas to escape because the whole of the working 
parts are completely enclosed, while at the same time 
there. are no valves, glands, or pipe connections, 
through which leakage of gas can take place. 

Amongst the exhibitors of flour milling machinery 
Thos. Robinson and Son, Limited, Rochdale, have a 
very attractive display, the chief feature of which is 
a complete roller plant specially designed to meet the 
requirements of the small miller. The plant consists 
of the following machines :—-A separator and scourer 
for the wheat; a three-pair high roller mill with 
fluted rollers and interposed sieves; two doubl 
diagonal roller mills; a sextuple plansifter ; and a 
centrifugal bran dressing machine, with fan, elevators, 
and tubular dust collecting sieves. The whole is 
arranged on a substantial platform, and is entirely, 
automatic in action, the main shaft being provided 
with fast and loose pulleys, so that it can be driven 
direct from either a steam, gas, or oil engine. The 
shafting for driving the machinery is carried in self 
lubricating bearings under the platform, and the 
whole may be covered in the most inexpensive manner 
suitable to the climate. Self-lubricating bearings 
are also fitted to the machines throughout. 

E. R. and F. Turner, Limited, Ipswich, are also 
among the exhibitors of flour milling machinery. Thx 
machines shown include a heavy pattern roller mill 
with 40in. by 14in. chilled iron rolls, each pair being 
placed diagonally, ensuring, with the help of the 
double-feed rolls, a regular and even feed being 
delivered direct into the nip of the rolls. This 
mill is fitted with smooth rolls, and is intended more 
especially for flattening bran. Another mill of the 
same type is shown with rolls 25in. by 9in., the 
rolls being specially prepared by a patented process 
with what is known in the milling world as the 
D.C. surface, the roll surface being cut or grooved 
by diamonds, and thus facilitating the reduction of 
the material passing through the rolls, keeping it 
cool and preventing flaking. A plansifter with an 
entirely new drive is shown on this stand, the sieves 
being free to swing in any direction, and the rotating 
motion being imparted to them by means of an un- 
balanced weight fixed to a hanging spindle which 
revolves. The power required to drive this machine 
is almost negligible, and the vibration from it quite 
inappreciable. Other exhibitors of milling machinery 
are :—Barford and Perkins, Limited, Peterborough ; 
Alfred R. Tattersall and Co., London ; and Joseph J. 
Armfield and Co., Ringwood, Hants. 

The special feature of Robey and Co.’s exhibits is 
the display of semi-Diesel crude oil engines and a 
novelty in the shape of an engine on the uniflow 
system, arranged in combination with a locomotive 
boiler as an undertype. This latter engine, which 
is of 100 brake horse-power, has been specially 
designed by Robey and Co. with a view to obtaining 
the efficiency and economy of the uniflow type of 
engine, combined with the compactness of the ordi- 
nary undertype engine. This combination relieves 
the boiler of all stress, as in the case of an overtype 
engine, and the boiler and superheater are restricted 
to their functions of producing steam only, and have not 
to provide any support for the engine. In addition, 
the weight of the boiler on the top of the engine 
obviates the necessity of a very heavy foundation. 
The condenser and air pump are placed below ground, 
the latter being worked off the crank shaft. In 
order to secure the utmost benefit from the use of 
dry steam a superheater is placed in the smoke-box 
of the boiler. 

Richard Garrett and Sons, Limited, 
besides exhibiting their usual products, show a new 
machine called an agrimotor, for ploughing and other 
agricultural purposes. This is a three-wheeled 
machine propelled by a four-cylinder petrol engine of 
30 horse-power mounted on a separate steel frame- 
work. The drive to the road wheels is by means of 
worm gearing and chain and sprocket gears. The 
machine is shown attached toathree-furrow plough, but 
it can also be adapted to road haulage. The gauge of 
the road wheels is adjustable to suit the work being 
done, and either wheel can be declutched, from the seat, 
to enable the machine to be turned, while levers are 
also provided for adjusting the depth of the plough, 
declutching the engine, &c. Aveling and Porter, 
Limited, Rochester, have a fine display of steam 
traction engines, road rollers, steam motor tractors, 
and petrol wagons. A compound road hauling engine 
shown has the whole of the shafting carried in one 
plate, the gears being so arranged between brackets 
that the width of the engine is brought within the 
narrowest limits. This engine has three speeds, 
a compensating motion, and a winding drum. The 
3-ton motor lorry on rubber-tired wheels is provided 
with the Ackerman type of steering gear, in place of 
the usual traction engine type, an improvement 
which might be copied by other makers of vehicles 
of this kind, built to run at speeds of 12 miles per hour 
and upwards. 


Leiston, 








THe InstrTuTION oF ExLectricaL ENGINEERS.—The annual 
conversazione of the Institution of Electrical Engineers was held 
at the Natural History Museum, South Kensington, on Thurs- 
day, the 25th ult. A very numerous assembly of members 
and guests was received by Mr. W. Duddell, F.R.S., the presi- 
dent, and Mr. John Smithers. During the evening an excellent 
musical programme was performed by the string band of the 
Royal Engineers, and the Royal Windsor Glee Singers gave a 
selection of songs and glees in the Shell Gallery. 
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RAILWAY MATTERS. 


Tue trials of multiple-unit trains on the Lauban- | 
| Copper converters when using basic lining is claimed by 


Konigszelt mountain railways in Silesia, Germany, have 
proved very satisfactory, and the service is to be extended 
to Fellshammer, and shortly to the Austrian frontier, 
at Halbstadt, a total distance of 21.7 miles. The full 
electrical service will be put into operation before the end 


AN increased elimination of arsenic and antimony in 


a writer in Revue de Métallurgie. An inquiry at one of the 
leading American copper refineries brought the response 
that its records did not indicate any material difference in 


| the arsenic and antimony contents of converter copper 


of the year, and the working of through trains by loco- | 


motives will commence during this summer. To the 
existing motor generator station at Nieder-Salzbrunn will 
be added others at Ruhbank, Hirschberg and Lauban. 


Masor PRriInGcte’s report to the Board of Trade on the 
collision and subsequent derailment that occurred to an 
East Coast express at Burntisland, North British Railway, 
on April 14th has just been issued. The facts are, we find, 
as reported in our issue of April 24th, and the blame for the 
accident is placed on the signalman at the Junction box 


who, in order not to delay the express, lowered his home 
signal, and then, as admitted by the man, inadvertently | 


lowered his starting signal also. The man claims that he 
did not pull * off” his distant, but as to this there is 
positive evidence to the contrary, and it was the Junction 
distant being “ off,” signifying that there was a clear road 
through the station, that caused the driver of the express 
to miss seeing the East box distant and home signals 
against him. 


In the House of Commons recently Mr. Stewart asked 
the Secretary for the Colonies if he would lay upon the 
table the latest engineer’s report relating to the proposed 
railway to the Hinterland of British Guiana and the cover- 
ing dispatch from the Governor commenting thereon ; 
if he would state the estimated cost of the line; and 
whether the Governor’s dispatch was in favour of the 
project being seriously considered. Mr. Harcourt, in 
reply, said: [ shail be happy to furnish the hon. member 
with copies of the papers to which he refers and to place 
other copies in the library of the House. The estimated 
cost of the railway proposed by the Governor is £1,250,000, 
[ will also furnish the hon. member with a copy of a 
dispatch to the Governor, from which he will see that the 
project has received consideration. 


Rattway development is proceeding apace in Eastern 
Bengal, states the Railway News. Just now a survey is 
bsing made for a line to be constructed by the Eastern 
Bengal State Railway from Faridpur to Bhanga. A 
direct line between these places was surveyed some years 
azo by a private firm, which, however, subsequently 
failed to obtain a concession for construction in agreement 
with its ideas, although it was working in conjunction with 
the local authorities of the District Board, The present 
project, however, will, it is proposed, follow a different 
and very much more circuitous route, as it is intended to 
make it serve a larger part of the district than the other 
proposed line would have done. One town of importance 
it will probably touch will be Krishnapur, a flourishing 
trade distribution centre standing on a branch of the river 
Pabna. 

ALMOST every country in Europe must by now have 
sent experts to see the working of the Létschberg Railway 
and visit the electrical installation, while recently even 
the representative of an Australian railway, which is 
about to be electrified, inspected the line. In the last 
few days the Prussian Minister of Railways, Herr von 
Breitenbach, accompanied by three Under Secretaries of 
State, and several engineers, spent a considerable time 
examining the line. Needless to say, the Létschberg 
Railway Company afforded the Prussian railway repre- 
sentatives every possible facility. A few English railways 
have sent representatives to study the working of this new 
line, but so far no proper delegation, such as that of the 
Prussian State Railways, has been sent from England. 
The reason for the Prussian Railway Minister’s visiting 
the Létschberg is that it is intended to electrify all the 
Berlin suburban and circular railways. 


On Saturday morning last a train for Hastings was | Naat 
; compressed air is used at a pressure of about 80 1b. per 


allowed to leave No. 3 platform Cannon-street terminus, 
South-Eastern and Chatham Railway, and to draw forward 








produced before and after the general adoption of basic 
converting. 


THERE is some conflict of opinion concerning the 
deterioration of oil from use as a lubricant. In order to 
determine exactly what degree of deterioration oil suffered 
from constant use, a series of tests was made on a variety 


| of samples of oil at the Cornell University laboratory. 


The tests, according to the American Machinist, proved 
conclusively that when oil is properly filtered it can be 
used indefinitely without losing any of its lubricating 
qualities. 


Tue Balcke-Harle exhaust steam accumulator, of which 
some forty are already in use in Germany, is practically 
but little different from an ordinary gasometer. There is 
a gasometer bell with an ordinary water seal. The steam 
from an intermittent supply enters an internal trunk, 
passing en route through an oil separator, and is stored over 
water just as if it were gas. There is, it is said, very 
little condensation owing to the fact that the whole thing 
is well lagged, and that the water soon reaches the tempera- 
ture of the exhaust steam. 


& has been recognised for some time that the results 
obtained by the sand blast in the testing of clay products 
are as indicative of value as the more usual tests. The 
main objections to this method hitherto have been the 
difficulty of standardising and the cost of the apparatus. 
By using centrifugal force in place of compressed air a 
machine can be built which is free from these objections. 
Tests on brick and plate glass, using the new machine, 
show that results are comparable, more easily obtained 
and reproduced, and, if anything, more reliable than the 
combined tests, particularly in respect of the grading of 
manufacturers and users. Results so far obtained indi- 
cate that sands of widely differing origin may be used and 
that further experimentation will produce factors which 
will permit the adoption of this machine as a standard 
instrument. 


Proressor CapMAN presided recently at Birming- 
ham University at a meeting of the South Staffordshire 
branch of the Institution of Mining Engineers. A highly 
technical paper on ** An Instrument for the Detection of 
Fire-damp in Mines’ was read by Mr. F. J. Turquand, 
who said that fire-damp and carbonic acid gas were readily 
detected by means of the safety oil lamp to a more or less 
accurate extent, the dangers common to such lamps being, 
of course, always present. The physical characteristics 
of the gases brought into use were the inflammability of 
the methane in the one, and the non-support of combustion 
by the carbonic acid in the other. He referred to the 
various methods of detecting the gases, which were by 
means of thermometer, hot wire, diffusion. and absorption 
instruments, and described experiments made with a 
detector in the Cymmer Colliery, South Wales. 


BENDING reinforcing rods is accomplished very simply 
and satisfactorily at Balboa by an arrangement somewhat 
similar to the rail-bending machine. The rods are bent by 
the thrust of the piston-rod of an engine cylinder while the 
rods are held in place on a table in front of the cylinder. 
The table is a steel plate bored with numerous holes, 
wherein are placed movable steel pegs for limiting the 
bending. Two such equipments are in use ; one includes 
a single 10in. cylinder recovered from an old French 
locomotive. This outfit places a single crimp in three or 
four #in. rods simultaneously. The second equipment 
employs two l4in. cylinders taken from the dumping 
mechanism of a 2 cubic yard concrete mixer, which are 
mounted on opposite sides of the table, and make opposite 
bends in rods as large as l]in. in diameter. In both cases 


| square inch. It is claimed that five men in one hour can 


to an inner signal fixed near No. | signal box. The driver, | 
however, ran by the second signal and came into collision | 


with an arriving train from Plumstead. One passenger 
was killed. Major Pringle held, on behalf of the Board 


of Trade, an inquiry the same afternoon, when the driver | 


admitted his mistake, which he ascribed to the fact that 


he was accustomed to take trains out of No. 8 platform | 
line, and seeing a signal for that line *‘ off,’ he went ahead | 


in error, overlooking his own signal. In view of some 


comments in the daily Press as to alleged dangers in the | 


approach to Cannon-street, we would say that owing to 
the geography of the connecting lines south of the Thames 
and to the fact that the station is a terminus, the junctions 
and crossings are unusually complicated. But these are 


bend as many rods as they formerly did in eight hours. 


Tests have recently been conducted by the American 
Metal Company, Pittsburgh, Penn., to determine the 
efficiency of a bronze journal bearing composed of 65 per 
cent. copper, 30 per cent. lead, and 5 per cent. tin, treated 
in crucibles ; they are solid bronze castings requiring no 
babbitt surface. In one test a 22 1b. bearing was placed 
under the tender of a ‘‘ Pacific’? type locomotive. After 
the engine had run 51,000 miles, the bearing showed that 
it had worn ;,in. without becoming heated at any time. 


| Other bearings on the tender were rebabbitted six times 


all properly signalled and interlocked, and that the place | 


is not unduly dangerous is proved by the fact that until 


Saturday last the Board of Trade has not had occasion to | 


inquire into an accident since 1895, nearly twenty years 
ago. 
THE concluding portion of Messrs. Merz and McLellan’s 


report on the electrification of the Eastern Bengal State 
Railway suburban lines, proposes four lines from Caleutta 


| phosphor-bronze bearing. 


each during the same time. A test was made at the Soho 
works of the Jones and Laughlin Steel Company, Pitts- 
burgh, where two 75 lb. mill brasses were used under the 
rolling table of an 108in. plate mill, the minimum weight 
of which is estimated at 10,0001b. The superintendent 
of the mill stated that the two brasses gave continuous 
service for four weeks, or twice as long as the ordinary 
On account of the position 
of the bearing it was impossible to lubricate the brasses 


| during the test. 


to Naihati, and two from Naihati to Kanchrapara. Over- | 
| the raising of a cloud of dust, deals with a phenomenon 


head conductors are recommended in place of a third 


rail, owing to trespassing on the lines, and the abolition | 
dusting and the coal dust question generally. Mr. Rudge 


of the intermediate class is proposed. A power station is 
suggested at Barrackpore, and the cost will be greatly 
cheapened if the East Indian Railway electrifies con- 
currently and immediately its suburban line to Bandel. 


The principal object of electrifying the Eastern Bengal | 
suburban lines is a financial one, and the consulting | 


engineers report that it will pay to electrify them, as the 
gross capital outlay required for the scheme will be 
£904,855, and the annual saving in train operation alone 
is reckoned at £82,000, in spite of higher speeds of trains 
and of the better train service proposed. [If the line 
decided to erect its own power station, the capital 
expenditure proposed above would be increased by 
£332,000, and the total gain by electrification would be 
£105,000. The investigation has shown that for the 
suburban scheme the direct-current system is the most 
suitable. 





A PAPER read recently before the Royal Society by 
Mr. W. A. D. Rudge on electrification produced during 


which may prove of importance in connection with stone 


finds that the raising of a cloud of dust is accompanied 
by the production of large charges of electricity. Some 
of the dust particles have positive charges, and others 
negative. Either one set of charged particles settles 
rapidly, leaving the other set in the air, or else a charge 
is given to the air itself. The experiments do not show 
which of these views is correct. The charge is retained 
by the air for some considerable time. The sign of the 
charge remaining in the air depends upon the nature of 
the material used. ‘‘ Acidic”? bodies, such as finely 
divided silica or molybdic acid, give to the air a negative 
charge, whilst ‘“‘ basic’ bodies, such as lead oxide, or 
organic dusts, such as flour or coal, give a positive charge. 
The friction between particles of similar material appa- 
rently produces sufficient electrification to account for 
the charges observed. 





MISCELLANEA. 


Ir has been decided to hold the second International 
Engineering and Machinery Exhibition at Olympia from 
September 28th to October 18th, 1916. This second 
Exhibition, like that of 1912, will be organised by the 
Machine Tool and Engineering Association, Limited, of 
Queen Anne’s Chambers, Westminster. 


ASKED in parliamentary papers whether the Govern- 
ment is now prepared to reverse the decision announced 
by Sir Henry Campbell-Bannerman in 1907 adverse to 
the projected Channel Tunnel, Mr. Asquith states : ‘‘ The 
matter is still before the Committee of Imperial Defence. 
All relevant considerations will be taken into account.” 


A TUNNEL under the Danube is under consideration 
by the Roumanian Government to form a connection 
with its newly acquired territory. A bridge was first 
considered, but as no protected site was to be found, 
military precautions forced the abandonment of the 
projects. The proposed tunnel will have heavily fortified 
terminals. 

Two 100-ton cranes, which will cost nearly £400,000, 
are being installed at the new coal docks of the Hocking 
Valley Railroad Company, which will form one of the most 
important docks on the Great Lakes. According to the 
Mining and Engineering World, two 75-kilowatt engines 
and generators will supply power to these cranes. which 
will be capable of lifting direct from the tracks a coal 
truck of 100-ton load and emptying it into the hold of a 
vessel at the rate of about one car per minute. 


Ir is reported that some of the explosives imported 
into Australia exhibit a tendency, as a result of storage, 
to lose their sensitiveness to ignition by detonator to 
such an extent as to be unfit for mining purposes, and 
nearly all the explosives show some falling off in this 
respect. A recommendation has accordingly been sub- 
mitted to the Government to the effect that regulations 
should be framed specifying a minimum velocity of detona- 
tion for the different classes of explosives imported. 


Ir is proposed to provide a ship basin in Karachi 
harbour of about 37 acres, with 28ft. of water, giving four 
berths for ships about 450ft. in length, and space for two 
additional berths. The total estimated cost, according 
to the Contra‘t Journal, is 45 lakhs of rupees (£100,000). 
It is caleulated that the reclamation would afford 
space for the storage of 200,000 tons of eoal, and for the 
unloading and immediate despatch of all coal for the 
North-Western State Railway. It is thought that the 
timber trade could also be accommodated at this basin, 
and it is pointed out that at present the huge rafts of 
timber which constantly block the passenger boat basin 
are a nuisance. 

In a lecture given before the National Association of 
Goldsmiths at Margate, Mr. F. Hope-Jones pointed out 
that electric time service had been established in spite 
of the clockmaking trade, and complained that they k:.2w 
little of the subject, and had actually put obstacles in the 
way of the use of electricity in connection with clocks. 
On the Continent, however, this branch of horology 
was a recognised part of a clockmaker’s education. Mr. 
Jones also remarked that the loss of keywinding contracts 
due to the adoption of electric clocks was more than 
compensated for by supervision contracts. There can 
be no doubt that, given a fair trial, electricity will he able 
to prove its superiority for this purpose over purely 
mechanical methods, as it has done in innumerable other 
instances. 


Some further efforts are about to be made to develop 
the peat resources of Russia. The State is very largely 
interested in the subject, as it owns large areas of peat 
land, the full resources of which are but imperfectly 
known. Ever since 1882 an annual grant has been made 
to enable experiments in connection with the utilisation 
of peat to be carried out, the grant for the current year 
amounting to approximately £7370. According to the 
annual budget of the Minister of Agriculture, lately pre- 
sented to the Duma, it is now propesed to introduce special 
legislation with the object of encouraging the peat industry. 
As a first step, an additional sum of £5270 has been voted 
for the purpose of definitely ascertaining the extent and 
depth of the peat deposits over an area of 54,340 acres, 
and for experiments to determine the value of the peat as 
a combustible. 

Tue French military administration is carrying out a 
very active policy of well-boring in Algeria, Tunis and the 
Sahara desert, and although the engineers have not been 
uniformly successful in finding water, they have created 
many hundreds of rich oases which have added enormously 
to the commercial prosperity of these regions. Some of 
the results are, nevertheless, disconcerting. A well was 
sunk in Tunis, at Bir-Pistor, on the frontier of Tripoli, 
and gave 2600 cubic metres of good water a day. A large 
population gathered round this well, which became an 
important commercial centre. Suddenly, the fresh water 
gave way to brackish water, which was undrinkable by 
man or beast. This deprivation of water is a drama of 
the desert. The engineers have been trying to find a 
remedy. Unless they succeed, the population will disperse 
and the oasis will dry up, leaving another desert ruin. 


REMARKABLE scenes were witnessed in Portland 
Harbour on the evening of June 26th at five o'clock, 
when clouds of dense black smoke were observed pouring 
from the third funnel of the light cruiser Active, attached 
to the Fourth Destroyer Flotilla. The Active signailed to 
the senior officer, ‘‘ Am on fire, No. 3 stokehold,” and in a 
few minutes every ship in the harbour had launched a 
boat with a fire engine aboard. The local tug Verne put 
off, as did also the Admiralty water-tank vessels Faithful, 
Provinder and Tortoise, and the pumps were put aboard 
immediately, and thousands of gallons of water were 
poured down the hatching into the stokehold. By this 
means the flames were extinguished in about half an hour. 
It is supposed that the fire was started by the bursting 
of an oil pipe whilst tests were being made. The-vaporised 
oil apparently set fire to the woodwork. The first care of 
the stokers was to shut off the oil feeds which lead to the 
tanks, lest the heat should cause an explosion which would 
have been most terrible in its results. After the flames 
were subdued, most of the boats returned to the ships, 
but the three water-tank vessels still stood by the Active, 
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The London County Council Tramways. 


EAcu year as it comes and goes finds the London 
County Council tramways more and more hopelessly 
involved financially. Last year, about this time, 
when commenting on the results of the year’s working 
up to March 3lst, 1913, we showed that the gross 
income during that period had been £2,251,729, 
while the working expenses had been £1,512,676, 
thus leaving a surplus of £739,053. From this sum 
had to he deducted for interest on, and the redemp- 
tion of, loans, and various other charges which need not 
be set out here, a total amount of £738,556, which 
left a paltry balance of £497 9s. 3d. to go to the 
Renewals Fund, in place of the £150,309 which should 
have gone to it, had the allowance of 2d. per car mile, 
which the Council decided on some years ago, been 
available. In spite of this bad result, the Highways 
Committee looked forward to a better year in 1913-14, 
and anticipated that a surplus of £43,399 would be 
realised. This anticipation was founded on the 
expectation that the receipts per car mile, which had 
been 9.73d. in 1912-13 would rise to 9.75d. in 
1913-14, and the Committee remarked that ‘ this 
anticipated increase is due to the fact that during 
the current financial year (1913-14) it is expected 
that greater benefit to the tramways undertaking 
will be derived from through running arrangements 
and return fares.” Unfortunately, however, the 
hope has not been realised. As is explained in the 
recently issued report of the Highways Committee 
for the year ending March 3lst last, in place of a 
revenue of 9.75d. per car mile, the ‘actual amount 
received was only 8.94d.—a falling off of .81d.— 
and instead of a net surplus of £43,399, there was 
actually experienced a deficioney of £88,526. Thus 
the Committee was £131,925 out of its reckoning. 
It had been some £200,000 wrong the year before. 
The deficiency has to be met oft of the General 
Reserve Fund, and, of course, there is nothing to 
put to the credit of the Renewals Fund. In view of 
this experience it is not surprising to find that the 
Committee does not expect to pay its way during 
the financial year 1914-15. It does, as a fact, anti- 
cipate a loss of £46,682, but it does not think the 
loss will be as great as it was last year, since it expects 
to receive 9d. per car mile instead of 8.94d. In 
reaching this figure it relies on the same assumption, 
and, indeed, in its statement uses the same phraseo- 
logy, as it used last year, when it hoped that there 
would be a rise from 9.73d. to 9.75d. per car mile. 
To judge by past experience, it is more than likely 
that the deficit will greatly exceed the Committee's 
estimate. 

Meanwhile what of the General Reserve and the 
Renewals Funds? As concerns the first named, it 
is estimated that on March 31st, 1915, it will amount 
to £118,780. On March 31st, 1913, it was £273,786, 
so that in the space of two years the fund will have been 
decreased by nearly 57 per cent. Another such period 
would wipe it out altogether, and leave an adverse 
balance to come on the rates. Then as regards the 
Renewals Fund. Let us first of all consider the 
amounts which have been and are being drawn from 
this source. In 1907-8, £3992 were spent ; in 1908-9, 
£5796: in 1909-10, £9992; in 1910-11, £12,036 ; 
in 1911-12, £27,654; in 1912-13, £39,677; in 
1913-14, £114,987 ; while for the year 1914-15 the 
estimated expenditure under this heading is no less 
than £175,250. The amount is, therefore, increasing 
by leaps and bounds each year, and it will do so for 
a good many years to come. Yet, in spite of these 
increasing calls on it, the fund only received £497 
last year, while this year it received nothing instead 
of something over £160,000. In other words, by the 
end of next March, if we can take the estimate of the 
Highways Committee for the current year as being 
accurate, a sum of £290,237—that is to say, £114,987 
+ £175,250—will have been spent out of the Renewals 





Fund in two years, and nothing whatever put into it, 
while the year before it only received a contribution 
of £497. It does not require a great expert in arith- 
metic to show that any Renewals Fund, however big, 
must eventually be exhausted under such circum- 
stances; and the fund is, as a fact, by no means 
inexhaustible. It is considerably less than it should 
be even granting that 3d. per car mile is sufficient 
to put by, which many will, and do, deny. At any 
rate, it is quite clear that, even were the full amount 
represented by this proportion to be set aside now, 
the position could not be regarded as being sound. 
Suppose for a moment that the car mileage run during 
the current year were to amount to 60,000,000, 
which is the estimate of the Committee, and suppose 
#d. per car mile could be set aside, this would repre- 
sent a sum of £166,666. As against this, an estimated 
amount of £175,250 has to be spent on renewals 
during the same period. The outgoings, therefore, 
would be greater than the incomings even at jd. 
per car mile. Moreover, there is not such a very 
great reserve to draw on. The amount of the fund 
at March 3lst, 1914, is given as being £539,749 ; 
and the estimated figure at the end of March, 1915, 
is £394,894. Unless something in the nature of a 
miracle occurs in the meanwhile, nothing will then 
be added to it. We calculate that probably the 
renewals charges for 1915-16 will amount to over 
£250,000, so that the fund at the end of that year 
will be reduced to under £150,000, and if it be not 
substantially replenished before the end of . the 
following year it will have ceased to exist. Which- 
ever way the accounts are looked at, it does not seem 
possible to discover a ray of comfort. The Highways 
Committee hoped last year for great things from 
various alterations and changes, such as through- 
bookings, return tickets, &e. What actually happened 
was that though it carried 10,299,987 more passengers, 
its actual increase of income was only £16,939, or 
4,065,360 pence, so that each of those passengers 
paid rather less than one half-penny for his ride. 
Moreover, an additional car mileage of 5,266,185 
was run—an increase of nearly 10 per cent. on the 
53,943,104 car miles of 1912-13. The increase of 
passengers carried was, it may be mentioned, only 
2 per cent. Turning now to working expenses, we 
find that whereas in 1912-i3 they were £1,512,676, 
they were £1,615,466 in 1913-14, or £102,790 more, 
so that the increased earnings were more than counter- 
balanced. The position put briefly is, therefore, that 
first of all the working expenses are increasing more 
rapidly than is the revenue, and secondly, that both 
General Reserve and Renewals Funds are being 
quickly depleted. 

Of course, there is a great deal in the Highways 
Committee’s report about the various factors which 
go to make up this unsatisfactory state of affairs, 
and there is much concerning the competition of the 
motor omnibuses and the disproportionate rating of 
the tramways. We say, however, as we have said 
before, that we are confident that had the tramways 
been run from the first as a business concern by 
business men, the present position would never have 
been reached. In this connection, it is noteworthy 
that the report itself contains one of the best argu- 
ments against municipal trading which could have 
been brought forward. It says :—“ If the tramways 
had been run by other than a public authority, and 
the financial arrangements had followed those 
ordinarily adopted by a trading company, the surplus 
on working for 1913-14 might ‘have been apportioned 
as follows:—Surplus on “working, £661,791; less 
provision of 3d. per car mile for renewals, £165,208; 
available for dividends, £496,583. This sum of 
£496,583 represents a payment of over 5} per cent. 
on the net debt outstanding.” Of course, the County 
Council has to pay interest on its tramway loans, 
and has also te provide for their redemption, but 
when the tramways were first suggested it must 
have been realised that there would be these expenses, 
and that, in addition, rates would have to be paid. 
Yet we were told that not only would all expensés 
be met, but that the general rates would be materially 
reduced. It is true that at that time the competition 
of omnibuses was negligible. It has since become 
acute; but had real business men, bent on earning 
dividends for shareholders, been in charge of the 
tramways steps would long ago have been taken to 
meet that competition. The Highways Committee 
forgets altogether, in complaining so bitterly about 
the motor ‘omnibuses, that the trams when they 
were first introduced adversely affected the incomes 
of certain of the railway companies. One railway, 
at any rate, successfully met that competition by 
electrification and business acumen. We maintain 
that by proper arrangement and management the 
present tramway muddle might have been averted. 
Whether or not it is too late now to retrieve the 
situation is very uncertain, but what is evident is 
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that whatever is done will have to be done quickly 
and with a strong hand. It is quite conceivable that 
the cheapest course in the long run would be for the 
Council to sell or scrap the whole undertaking, as it 
did the steamboats, and cut its losses. 


The Treatment of Water Supplies. 


Ir will be readily conceded that it is of paramount 
importance that the water supply of a community 
should be of the highest quality. It is useless to 
expect that community to remain in good health 
unless this be so. It is true that for long periods 
aggregations of persons may continue unattacked 
by disease, even though they drink water which is 
undoubtedly polluted and which has not been treated 
in any way. The ability, for instance, of the 
inhabitants of a farm to drink water from a well 
sunk quite close to the farm precincts and hence, 
nearly certainly, contaminated, is well known. It 
is possible that long usage by successive generations 
has rendered these persons immune from any ill 
effects due to the drinking of such water, which would 
nearly certainly act injuriously on strangers. But 
leaving such cases out of the question, it is now taken 
as axiomatic that water which is to be imbibed should 
be as pure as it is possible to make it. Generally 
speaking, deep well water is good and need not be 
treated in any way. This is so of the water derived 
from such sources in Kent from which a certain pro- 
portion of the inhabitants of the London area is 
supplied. Water of the kind may require softening 
—and to this we shall refer a little later—but it is 
singularly free from organic impurity. Nature has 
efficiently filtered it through layers of soil of great 
thickness. Upland water, too, from high gathering 
grounds may be wonderfully free from animal pollu- 
tion, and needs, on that account, no purification, 
though, as a matter of fact. filtration is now nearly 
always employed with such waters in order to remove 
the minute plant growths which otherwise, by 
decomposition, might produce lead-attacking acids. 
Large numbers of the towns and cities of the world 
are, however, not supplied from sources such as 
either of the above, but depend entirely upon the 
rivers on which they stand. For centuries these 
towns and cities drank the waters of their rivers just 
as it was withdrawn. But with the growth of popula- 
tion in the upper reaches this practice gradually 
became dangerous. In small countries like our own, 
where the volumes of our rivers are not great and the 
population is large, the danger came more quickly 
than on large continents such as that of North 
America; but even there, by reason of serious 
epidemics of such diseases as typhoid fever, it is being 
more and more recognised that filtration is of vital 
necessity. In Great Britain the importance of the 
matter was early realised, and this was the first country 
to show that polluted supplies might be made harm- 
less. London itself is a standing example of how 
water from an undoubtedly polluted source may be 
transmuted into a wholesome beverage. 

The methods of purifying water are nowadays 
quite numerous, but by far the greater quantity of 
water which is treated at all undergoes slow sand 
filtration after—in a good many cases—a period 
of rest in reservoirs. Of the excellence of the results 
obtained by the combination of adequate storage 
and slow sand filtration there is no question. Practic- 
ally speaking, any required degree of purity can be 
obtained ; it is only a question of the amount of 
money which can be devoted to the business. The 
higher the purity required for a given volume—other 
things being equal—the greater the area of filter beds 
required, for adequate purification cannot be relied 
upon if the rate of filtration exceed a certain quantity. 
The question of the duration of the period of storage 
has of recent years, owing to the researches of Dr. 
A. C. Houston, taken on a great importance. This 
painstaking investigator has shown beyond question 
that such microbes as those which produce typhoid 
fever cannot persist beyond a certain time in water 
contained in a reservoir. Water which has been 
stored for this period has very largely purified itself 
anterior to filtration, and is, moreover, much more 
easy to filter owing to the matter which it originally 
held in suspension having deposited itself on the floor 
of the reservoir. Hence the Metropolitan Water 
Board, in carrying out the proposals originally made 
by the old water companies, is undoubtedly doing 
good work—better work, in fact, than the companies 
were aware of, for the latter builded better than they 
knew. They only sought to impound large volumes 
so that they might draw on them in times of need, 
and not always have to rely on the actual flow in 
the rivers. They were unaware—as was the Water 
Board at first—of the important effects of storage. 
Slow sand filtration is, however, undoubtedly 
expensive both in first cost and in working, and it is 


for this reason that the various so-called mechanical 
filters have been introduced and very good results 
have in many cases been claimed for them. It is not 
our purpose here to make comparisons between 
these filters as amongst themselves or as between 
them and slow sand filtration. It is sufficient to 
say that year by year more of them are brought into 
operation. The methods of treating water are, 
however, by no means confined to the filtration pro- 
cesses to which we have referred. It may be con- 
sidered, for example, that certain waters are too hard 
and should be softened. Here, again, there are 
various methods of procedure. There is the ordinary 
lime process, which is employed with good results ; 
and there are the Permutit or lime-soda-Permutit 
processes, by the latter of which it is claimed that 
zero hardness can be obtained without there remain- 
ing in the water any objectionable substance. Then, 
again, there may be too much iron in the water, and 
there are well-recognised means of removing it also. 
It is doubtful, however, whether any single one of 
the various methods of treatment can be relied upon 
absolutely to rid the water of all harmful bacteria, 
though the combination of prolonged storage with 
proper filtration, or, say, suitable chemical treatment 
followed by filtration, will, in the majority of cases, 
provide ample protection with any but exceedingly bad 
raw water. But it is quite possible to conceive the 
temporary breakdown of, say, a slow sand filtration 
plant at times when there is an excessive content of 
harmful bacteria in the raw water and in places where 
there is no adequate anti-filtration storage in reser- 
voirs. The problem therefore arises whether or not 
some supplementary treatment is necessary in order 
to ensure the sterilisation of the water. Here, again, 
there are various known processes, such as those 
employing hypochlorites, or the ultra violet rays, 
or the excess lime method of Dr. Houston—all of 
which will, if properly applied, exterminate all 
bacteria, and may possibly reduce the amount of 
filtration required, as a set-off against their undoubted 
cost. It is possible therefore to obtain—at a price, 
of course—water that is absolutely sterile and which 
contains no bacteria at all. But whilst it is unquestion- 
ably good to make certain that no harmful bacteria 
find their way into the water distribution systems, 
we are by no means sure that it is wise to remove all 
bacteria. No one, as yet, knows all about the 
matter ; indeed, it were hardly too much to say that 
there is no one who knows very much about what 
part the various microbes, which are known, however, 
to do no harm, play in the human body. It is prob- 
ably best, however, until we are wiser, to aim at as 
great a reduction as possible in the number of bacteria, 
so as to make sure that no harmful intruders find their 
way into our water pipes ; but the actual treatment 
of a given supply should be decided with due regard 
to the original condition of the raw water from 
which it is derived. 

To sum up, then, whilst we now have command 
of systems which can be relied upon to render water 
absolutely pure, it would, we maintain, be going a 
great deal too far to lay it down as a hard-and-fast 
rule that all water should be sterilised. For our part, 
for instance, we are quite satisfied that the methods 
pursued and the safeguards taken by the Metropolitan 
Water Board are quite adequate for producing excel- 
lent potable water from raw Thames or Lea waters ; 
but it is easy to imagine cases in which sterilisation 
would not only be advisable, but absolutely impera- 
tive. It would seem probable that as the population 
of these islands goes on increasing and the difficulty 
of obtaining originally pure sources of supply becomes 
greater and greater, this question of sterilisation will 
have to be considered a great deal more seriously 
than has hitherto been the case. 


The Uses of Electricity One Hundred Years 
Hence. 


Berore the Birmmgham and District Electric 
Club, Mr. W. E. Milns, acting in the capacity of a 
prophet, read, a short time ago, a paper on “ The 
Uses of Electricity One Hundred Years Hence.” 
No technical author has ever chosen a subject of less 
importance to any living man, woman, or child: 
but there is undoubtedly something fascinating in 
endeavouring to picture what the world will be like 
after we have all left it. The suggestions in the paper 
are put forward in an irresponsible way, but the 
author’s ideas are not on the whole extravagant. 
Indeed, a more imaginative and less scientific man 
could write a far more exciting story. If, during the 
next hundred years, the rate of progress can be com- 
pared with that of the last twenty, then it seems to 
usthat Mr. Milns has in some respects underestimated 
possibilities. The generation of electricity, he says, 
will be carried out entirely at the pit’s mouth and very 





little coal will be sent away from collieries, This 





state of affairs will probably be established long before 
the expiration of one hundred years, and if by that 
time scientists and engineers between them have not, 
discovered some new and more economical method 
of generating electricity; they will be less brilliant 
than those who went before them. We now know, 
or believe, that the earth and its atmosphere, and 
possibly all space, is permeated with particles of 
electricity held together by enormous forces. Some 
day we may learn how to separate those particles 
at will and to derive energy from them whilst allowing 
them to return to their original or to a more degraded 
state. We are, it is true, still very far from that 
consummation, and we have to be content with less 
ambitious schemes. Yet something has been done. 
Professor Fleming has shown that electricity may he 
made by light alone, and without any of the usual 
chemical or mechanical operations to which we 
are accustomed. To some a simple laborator) 
experiment carried out by a professor may seem 
of no importance whatever ; but it must not be for 
gotten that the first observations of electrical pheno 
mena appeared very insignificant, and no one dreamt 


that they would lead to great achievements. The 
earliest glimmerings—the load stone, &¢.—were 
discovered before the Christian era; but not till 


Michael Faraday’s time—he was born in 1791—were 
the foundations of electrical science really laid 
Given a few more men like Faraday, or even one 
man nearly his equal, another hundred years ought 
to bring something in advance of large steam gene- 
rating stations at the mouths of coal pits. 

Mr. Milns says that the town of the future will, 
of course, be clean and practically dustless and 
smokeless. We are glad of that: but we wish, for 
the sake of future generations, he had given us his 
assurance that it would also be noiseless, for if noise 
gets much worse than it is now. the most fortunate 
people one hundred years hence will be those who are 
born deaf. In this connection the electric vehicle 
offers marked advantage; but we do not for a 
moment expect that many will live to see it replace 
all other vehicles as the author of this paper suggests. 
But Mr. Milns is looking far ahead. Long before the 
end of another century some genius may invent a 
new battery which will remove existing difficulties. 
A good secondary cell and a more economical method 
of generating electricity would unquestionably work 
wonders. Meanwhile there will undoubtedly be 
marked progress in this connection. The movement, 
in fact, is at the moment very much alive, and in 
another ten years electric vehicles will probably 
prove severe competitors of the petrol car. In the 
home, the paper states, electricity will, in a hundred 
years’ time, play a very important part. Every 
house, Mr. Milns considers, will be fitted with electric 
light and cooking, and heating will be accomplished 
by electricity. The universal use of electric heating, 
however, may prove more difficult to introduce than 
electrical engineers suppose. The gas companies, 
which have been longer in the field, know well how 
difficult it is to persuade an Englishman to give up 
his open fire. The new house, as portrayed in the 
paper, will be a rather extraordinary building. It 
is to have no chimneys and no staircases, and is to be 
constructed so that it can be turned round so that 
any room may face the sun or, if need be, be sheltered 
from the cold wind. It is, if we have understood Mr. 
Milns rightly, to be a sort of a roundabout without the 
customary organ. Rooms above the ground floor 
are to be reached by electric lifts controlled by press 
buttons ; clocks are to be worked and timed electric- 
ally, and probably wireless transmission may be used. 
Gardeners will employ electricity to promote plant 
growth, to pump water, and cut grass. The town 
factory will not only be electrically driven, but 
electrically cleaned. Ventilating apparatus will pro- 
vide purified air at a proper temperature, and fans 
will collect all fumes created by different processes 
of manufacture. In the Army and Navy, it is pointed 
out, electricity has enormous possibilities. It may 
even become possible to impart the necessary velocity 
to a shot or shell by electricity. Aeroplanes may be 
worked with primary batteries, and a host of other 
extraordinary things may be possible. It is to be 
hoped, however, that before another hundred years 
have elapsed a better understanding between nations 
will be established and that expensive instruments 
of destruction will consequently be unnecessary 
Naturally, all railways at this distant period will be 
worked with electricity, but whether they will 
operate with direct or alternating current Mr. Milns 
does not state. How many disputes a really prophetic 
eye could prevent! There will also, it is explained, 
be a tremendous increase in wireless telegraphs and 
telephones, and possibly other uses of wireless trans- 
mission for operations requiring a limited amount 
of power. 

It is not often that engineers turn their attention 
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to matters so far ahead. They find, as a rule, enough 
to do in grappling with the problems of every-day 
life. Still, it is right that the far distant future should 
be kept in view. We are not likely to use up all the 
electricity, which is probably inexhaustible, and leave 
none for those who follow. Nor are we likely to burn 
all the coal; but if by any chance there were signs 
of the fuel supplies running out in the course of a 
hundred years or so, scientists and engineers would 
have a very serious problem to attend to. There have 
been scares, but always new supplies have been found 
to falsify the croakings of despondent prophets. 
Utopian writers, such as Bellamy, the author of 
“ Looking Backward,” have portrayed wonderful 
futures, and if their ideals could be realised the world 
might become a pleasant place. We say might, 
because it is by no means certain that the world gets 
happier or more content under the multiplication of 
amenities. It is exceedingly doubtful, however, 
whether at any period such complete harmony and 
easy-going conditions will prevail. Electricity has 
done, and will unquestionably do in the future, 
much to improve the general conditions of life ; but, 
as Mr. Milns says, in concluding his paper, it cannot 
be expected to alter man’s nature or habits, but will 
enable him in his natural ambition for greater accom- 
plishments to do more in a given time,and to do it 
with greater success and with less expenditure of 


energy. 





COAL MINING PROFITS AND BY-PRODUCTS 
RECOVERY. 


Ir is now possible to ascertain particulars concern- 
ing a subject which has formed the basis of much 
discussion in the past few years, owing to the addi- 
tional financial burdens which have been imposed on 
the coal mining industry. We refer to the profits 
realised per ton on the production of coal throughout 
the country. It has been calculated that the net 
profits divided annually among colliery owners do not 
exceed an average of sixpence per ton, and it may 
therefore be of advantage to inquire whether this 
estimate is well founded, and also to compare it, as 
far as may be possible, with the results achieved by 
a large group of collieries which work under favour- 
able conditions in Westphalia. Although instances 
of losses being incurred or of no divisible profits being 
available have occurred in former years, even includ- 
ing the prosperous year of 1913, it may be asserted 
as a general rule that the collieries are remunerative 
undertakings to a more or less extent, as when the 
cost of working, particularly in the old and deeper 
pits rises beyond a certain limit, the time has arrived 
to shut down in the event of there being no prospect 
of an improvement taking place in the future. As the 
coal mining industry stands at present, those colliery 
undertakings which produce the superior and higher 
priced sorts of coal under favourable working con- 
ditions yield the best financial results, whilst the 
position of the pits which bring to the surface inferior 
and lower priced classes of coal is much less satis- 
factory from the proprietary point of view. Moreover, 
the rates of dividend paid on the ordinary share 
capital do not always apply to the actual capital 
expenditure on the undertakings, as various com- 
panies, instead of raising additional share capital for 
extensions and development works, sacrificed dividends 
or paid insignificant rates in earlier years in order to 
make gradual provision for this particular outlay 
out of the annual income. If, then, the amount of 
money diverted from profits in this way were added 
to the share capital, as it would have been if the 
money had been provided by new issues of ordinary 
capital, the rates of dividend where shown to be high 
would be found to be much lower in these instances 
than they have been. It is, however, financially 
impossible for all collieries to adopt a policy of this 
kind, particularly in the case of those which produce 
the poorer classes of coal. 

These reflections now bring us directly to the ques- 
tion of tonnage profits, concerning which the recent 
report of the Inland Revenue Commissioners affords 
instructive information. According to a tabular 
statement in the report, gross assessments were made 
on coal mining profits amounting to £18,347,000 
for the financial year 1911-12, but it is important to 
remember that these profits are the average annual 
profits for the five years ended with 1912, but they 
are not the net profits. The figures are also given 
separately for each county, although it does not 
always necessarily follow that the coal upon which the 
profits have been returned is raised wholly in the 
county for which the profits are reported, the 
explanation lying in the circumstance that the 
registered offices of the companies may or may not 
be situated in the same county as the producing 
collieries. Now, if the average annual production 
of coal in the five years which terminated with 1912 
is divided into the average annual profits for the 
same period of years—the profits reported for the 
financial year 1911—12—it is found that the average 


profits per ton of coal works out at 1s. 4d. in relation 


to the average selling prices at the pit bank for the 
identical term of years for the whole of the country. 
But a wide difference exists as between one county 








and another, the profits being as low as 7d. per ton 
in Ayr and as high as 2s. 1?d. in Glamorgan and 
2s. 9}d. in Brecon. As previously mentioned, 
these figures do not represent net profits; they 
include royalties and wayleaves and income from 
other sources where collieries are associated with iron 
and steel works unless these are separately assessed. 
As royalties and wayleaves are estimated to range 
from an average of 44d. per ton to 9d. per ton, the 
deduction of these charges from the average of 1s. 4d. 
for the whole of the country would bring the net 
profits down to an average of 114d. per ton in the 
case of the richer coalfields and to 7d. per ton in the 
districts producing inferior classes of coal. The 
former districts, particularly South Wales and 
Lancaster, Durham and Yorkshire, naturally, show 
higher individual profits than the other centres of 
production. Since the end of 1912 further legislative 
burdens have been imposed on the coal mining 
industry in the form of the Mines Act and the National 
Insurance Act, and these have had the effect, together 
with the frequent absence of miners from work in 
consequence of the good wages received, of largely 
increasing the cost of production and reducing 
the average net profits per ton, whilst the higher 
prices realised for coal in the meantime, although 
now on the downward path, have failed fully to com- 
pensate coalowners for the fresh expenditure which 
legislation has placed upon them. 

If a comparison is made between the average net 
profits per ton realised in British coal mines and those 
obtained by a large group of colliery undertakings in 
Westphalia, it is found that the latter are much more 
favourably situated than the former. It is impossible 
to obtain similar information regarding all the 
collieries in Germany, many of which are either 
being worked at a loss or earn insufficient profits to 
permit of any distribution being made. Information, 
however, is available respecting a group of fourteen 
purely coal mining companies in Westphalia. These 
are the only coal-producing companies in that great 
industrial district ; they raise coal and make coke 
and recover by-products, but they are not connected 
with any of the iron and steel works. Their com- 
bined output of coal advanced from 28,945,000 
tons in 1912 to 31,895,000 tons in 1913, and the 
average dividend paid rose from 13-31 per cent. 
to 15-49 per cent. in the two years respectively. 
The net profits per ton of coal in 1913 ranged from 
as low as 10}d. in the case of one company to as 
high as 3s. 1}d. in that of another, the average for 
the fourteen companies being Is. 8d. per ton, as 
compared with Is. 64d. in 1912. Excepting the 
county of Brecon, where the annual production is 
less than 1,000,000 tons, the average net profits of 
the companies in question are much higher than in 
any producing county in Great Britain. Apar. 
from the thickness of the seams and the quality of 
the coal, the progressive development of these West- 
phalian undertakings is largely attributed to the 
manufacture of coke, and especially to the recovery 
of sulphate of ammonia, tar, pitch, benzol, and many 
other by-products. Indeed, although the market 
for coke is at present very unfavourable, it is declared 
to be specially advantageous to make coke in order 
to recover the more valuable by-products. For- 
tunately, British colliery owners have adopted a 
similar policy, and the number of coke oven works 
having recovery plant is increasing year by year. 
A great deal, however, remains to be accomplished 
before it will be possible to counteract burdensome 
legislation by the more extensive output of many 
by-products for which a market must be created if 
it does not already exist. 
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Steel Rails : Their History, Preperties, Strength, and 
Manufacture. By William H. Sellew, Michigan 
Central Railroad. London: Constable and Co., 
Limited. 1913. 52s. net. 

CynicaL people, who remember the multitudinous 

accidents from broken rails in America may ask why 

an important work like this should have been written 
by an American; others, equally cynical, may remark 
that, since—we have it on admirable authority—more 
is learnt from failures than successes, no one should 
know more about rails than an American. We may 
put both observations to one side and give our own 
view that Mr. Sellew has written his book because 
he knew a book on rails was wanted. The fact 
is, there is a great deal of literature about steel rails 
in existence, but it is seattered here and there, and is 
difficult to find. There is certainly no other modern 
book wholly devoted to rails, and, as far as we can 
recall, there is no English work at all on the subject. 

Tratman’s ‘*‘ Railway Track and Track Works” and 

Cole’s ‘‘ Permanent Way Material,’’ both American 

works, deal, of course, with the subject, but are not 

exclusively devoted to it. Hence Mr. Sellew’s big 
volume is welcome, particularly as the author treats 
his subject very comprehensively, as may be gathered 
from the titles of his chapters :—Development of the 

Present Section ; Pressure of the Wheel on the Rail ; 

Supports of the Rail: Stresses in the Rail; Strength 

of the Rail ; Influence of Detail of Manufacture ; and 

Rail Specifications. 

In discussing the development of the present 





section Mr. Sellew shows that, with the demand for a 
heavier section, the difficulty of manufacture has 
increased, and fractures become more common. The 
maker has been faced by a double problem. His rail 
has had to suffer more severe punishment at the same 
time that the difficulties of manufacture have aug- 
mented. Increase of size in many cases leads to 
diminution of obstacles ; in this case the reverse holds, 
for the larger and harder the rail gets the more 
troublesome it is to make. An instructive diagram 
shows the number and nature of fractures on American 
railways between October 31st, 1908, and April 30th, 
1909—six months. As a rule head failures are much 
more common than failures of the web or base, but 
there are a few exceptions. A remarkable feature is 
that there are more failures, on the whole, on the 
straight than on curves, probably due to the speed 
being reduced on the latter. It would be interesting 
to know whether the inside or outside rail on a curve 
suffers most, but the diagram gives no enlightenment 
on that point. As showing to what an alarming extent 
rail breakages had grown, we quote the following :— 
‘* Nearly nine million of tons of Bessemer steel rails, 
from seven different mills and varying in weight from 
100 lb. to 751b., were reported in the tracks of 
American railroads on October 31st, 1910. This 
corresponded to 21,503,803 rails, and for the twelve 
month period from October 31st, 1909, to October 31st, 
1910, there were 30,086 failures, or one defective rail 
for every 714 rails laid in the track.” It is startling 
to observe that this meant that in every two miles 
travelled there was a chance of coming across one 
defective rail! The failures in this year numbered 
about .14 per cent. of all therails laid, whilst, to bear 
out what we said above, it may be noted that in 1888 
the failures were only -02 per cent. of all the rails in 
use, and only a few of tkese failures were actual 
breakages. Out of 30,366 rails received in the year 
only 4 actually broke. Attached to this chapter are 
eighteen plates showing various forms of rails, mainly 
American, but examples of British—Midland and 
London and North-Western Railways—-and German 
rails and fastenings are given. The very interesting 
question of the relative merits of the flat-bottomed and 
the bull-headed rail are not, to our disappointment, 
discussed, but we gather that the author has no 
misgivings as to the superiority of the former. We 
may note, however, that he observes that the ability 
of a rail to resist the stresses to which it is subjected 
‘* will depend quite as much upon the character of the 
metal as upon the form of section.” 

In the second chapter the pressure of the wheel on 
the rail is discussed at considerable length, and 
particular attention is given to the efiect of flat spots, 
which some people have concluded has little effect 
at high speeds, the duration of the passage of the 
flat spot being so short that the weights have no time 
to accelerate downwards. The fact remains that 
many rails have been broken by flattened tires. The 
value of the whole chapter is somewhat discounted 
by the fact that many of the particulars are not 
strictly up to date. Section II. deals with electric 
locomotives, and we observe that Mr. Sellew accepts 
the view that the severe wear of rails on electric 
railways is due to the low centre of gravity of the 
locomotives, but he does not discuss this interesting 
fact. Touching upon the Pennsylvania Railroad 
Company's experiments on this point, he concludes 
that ‘‘ the nearer steam locomotive design is approached 
in wheel arrangement, distribution of weight, height 
of centre of gravity, and ratio of spring-borne to 
under-spring load, the less the side pressures registered 
on the rail head.” 

After outlining the various forms of “ties” or 
sleepers that have been used in America, and omitting 
any mention of several that have been. and are, used 
elsewhere, Mr. Sellew comes to the conclusion that 
“no form of concrete tie has been made which is 
suitable for heavy and high-speed traffic.”” and that 
whilst ‘* the steel tie seems much more promising,” 
to judge from present tendencies, the railroads of 
America are likely to continue to use wood. This 
leads him to a long digression on the subject of the 
exhaustion of timber and the need of afforestation by 
the railway companies. In view of the fact that steel 
sleepers are used very largely on the Continent of 
Europe, and that, as far as can be found, no serious 
objection to them exists. it seems to us more probable 
that the railways of the world will adopt steel than 
commit themselves to an investment like timber 
planting in which profits are long deferred. Passing 
from the sleepers themselves to the rail fastenings, 
plates, and spikes of various kinds are illustrated 
and discussed, but we notice the curious omission of 
the chair and double-headed rail; indeed, the only 
practice considered is that in which the flat-bottomed 
rail is used. Mr. Sellew has no doubt written for 
American engineers, but it would have made his book 
more complete and more generally useful if he had 
given a little more attertion to British practice 
both in this and in other sections of his book. In 
the next two chapters the stresses in the rail and the 
strength of the rail are dealt with, the flat-bottom 
rail, as far as we can see, alone being considered. 
We notice under the heading of ‘* Physical Tests ” 
no reference, even in a footnote, to the method devised 
by Monsieur Fremont, which has excited a good deal 
of interest in Europe generally owing to the eminent 
position held by its inventor and-by the nature of the 
results it gives. We take the liberty of referring 
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Mr. Sellew to our issue of November llth, 1911, 
where he will find it discussed. Following these 
chapters is a long one on the influence of detail of 
manufacture, which opens with the following 
sentences :—*‘ The evidence of the failure of rails of 
heavy section rolled within the last few years, equalling 
and at times exceeding that of lighter rails of earlier 
manufacture, exposed to similar conditions of traffic 
and road bed, points unmistakably to defective 
material in some of the later rails. These rails 
apparently do not fail in the majority of cases due 
to too great a stress of the metal, and it is this irregular 
failure of individual rails due to defects in manufac- 
ture which has given rise to such just feelings of dis- 
satisfaction and alarm. 

* Inferior quality of the metal in the rail may be 
attributed to two causes: first, the use of imperfect 
methods of manufacture ; second, the influence of the 
form of the section upon the detail of manufacture.” 
The chapter is in many ways disappointing ; too much 
space is given to subjects which are dealt with more 
suitably in other works, with the result that questions 
connected with the influence of different methods of 
manufacture are buried or hidden. Mr. Sellew 
would have done well to omit descriptions of metal- 
lurgical processes and to have devoted himself only 
to those which have a more direct bearing on his 
subject. He has been too thorough ; he has covered 
too large a field and consulted such a large number of 
authorities that the reader is rather confused than 
enlightened by the mass of material put before him. 
In spite of the importance of the subject, it is certainly 
possible to treat it more concisely, and we regret that 
the author did not seize the opportunity to do so. 

The volume concludes with a number of rail 
specifications, 

Taken as a whole, and under the limitation that it 
deals almost wholly with American practice, the 
volume must be accepted as a useful compilation 
which fills an hiatus in the bookshelf, but a book 
taking a wider outlook and discussing the many 
problems of the rail in a critical and less discursive 
spirit is still wanted. 


SHORT NOTICES. 


Photo-Electricity. By H. Stanley Allen, M.A., D.Se. 
London: Longmans, Green and Co.—This book is the 
outcome of a course of advanced lectures on * Photo- 
Electricity ” delivered at King’s College, London, during 
the Lent term of 1910 by the author. From this it may 
appear that the volume is not up to date, but when it is 
stated that results of a large amount of experimental work 
carried out during the last three years are incorporated 
it will be realised that this is not the case. From the 
introductory chapter it can be seen that the subject is of 
great theoretical interest, and that it is connected with 
questions of great practical importance through its relation 
to photo-chemical process of all kinds. The term photo- 
electricity is used in a general sense to designate any 
electrical effect due to the influence of light. For instance, 
the change of electrical resistance of selenium when 
exposed to light is spoken of as a photo-electric action. 
But in this book the term is used in a more restricted sense 
to denote a change in the state of electrification of a body 
produced by the action of light. Following the introduc- 
tion there are sections on :—Early Experimenters ; The 
Emission of Negative Electrons in a Vacuum; The 
Velocity of the Electrons; The Photo-electric Current in 
Gases at Various Pressures; Photo-electric Substances ; 
Solids and Liquids ; Photo-electric Substances, Gases and 
Vapours; The Influence of Temperature on the Photo- 
electric Discharge ; The Influence of the Character of the 
Light on the Photo-electric Discharge; Theories of 
Photo-electric Action; Photo-electrie Fatigue; Fluor- 
esecence and Phosphorescence; and Photo-chemical Actions 
and Photography. Very little has been written on the 
subject in the English language. Indeed, according to the 
author of this book, the only account of photo-electricity 
that has so far been published in England is that contained 
in Sir J. J. Thomson’s book, “The Conduction of Elec- 
tricity through Gases.” Having regard, therefore, to the 
scope which this new volume covers, it should be well 
received. The simple lines on which it is written and the 
clear diagrams it contains make the book all the more 
acceptable. 

Turbines Applied to Marine Propulsion. By Stanley J 
Reed. London: Constable.—This is a good book written 
on practical lines, and thermodynamics and mathematics 
are as far as possible avoided. It contains many good 
drawings of turbines and arrangements of turbines in 
ships, drawings of air pumps, &c. Attention is paid to 
the design of turbines, and all the best known types are 
dealt with. There are other books that cover practically 
the same ground, but they are not all written on such 
simple and straightforward lines as the volume now before 
us. It is not “* padded ”’ in any sense of the word ; it is 
not a book compiled from manufacturers’ catalogues. 
Commencing with a simple chapter on thermodynamics, 
the author then proceeds to consider various types of 
turbines, nozzles, the design of the Parsons turbine, the 
Curtis turbine, combined and mixed turbines, steam thrust, 
superheat, transmission, vacuum, auxiliary exhaust, and 
he finally gives some useful general notes. The arrange- 
ment of the book is good, the drawings are good, the index 
is good. There are only 170 pages, but they are large 
pages. Detail design, which is largely a question of 
ordinary engineering, is not entered into, but in the section 
devoted to general notes the author gives useful hints 
with regard to the construction of cylinders, rotors, 
bearings, thrust blocks, diaphragms, glands, and so forth. 
He also touches upon balancing rotors, measuring steam 
consumption, annealing and jointing casings, and rating. 
We have said enough to indicate the field the book covers 
and to convey an idea of the opinion we have formed of it. 
Professors and other people who are only happy when 
making use of higher mathematics will find it dull and 
uninteresting ; practical men will find it entertaining and 
useful, 








THE RESISTANCE OF LOCOMOTIVES AND 
ROLLING STOCK. 
By T. ROBSON, A.M. Inst. C.E. 


In arriving at an estimate of the power required 
to haul rolling stock over any section of line, its 
resistance to traction may be divided under the 
following headings :— 

(1) Resistance in pounds per ton on straight level 
track. 

(2) Resistance in pounds per ton on curves. 

(3) Resistance in pounds per ton due to gravity. 

(4) Resistance in pounds per ton due to acceler- 
ation. 

(5) Resistance in pounds per ton at starting. 


















| trains, where, owing to the high speeds, atmospheric 
resistance constitutes a large proportion of the total, 
the resistance in pounds per ton is less with heavy 
than with light trains composed of the same type of 
vehicle. The resistance also varies according to the 
condition of track, the play between wheel flanges, 
kind of lubrication, the length of wheel base, and 
whether the stock is on bogies or fixed wheels. Vary- 
ing weather conditions, of course, have a very 
important influence, but train resistance formule 
are understood to refer to average conditions, and a 
reserve of power should be available to cope with 
exceptional conditions due to stormy weather. 
There are several formule in existence which take 

a long time to use, since some of the items have 
fractional indices. Having regard to the number of 
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CHART GIVING THE RESISTANCE OF ROLLING STOCK 


influenced by such a variety of results that it is little 
wonder there is a great variation between the results 
obtained by different investigators, when the resist- 
ance in pounds per ton is simply compared with the 
speed without regard to the different types of vehicles 
experimented with. It is now well known that the 
resistance on straight level track in pounds per ton 
is less with heavy than with light vehicles, due to 
several of the items which constitute the total resist- 
ance remaining practically constant and not increasing 
directly with the weight. Again, with passenger 
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seems no reason for these refinements, and a more 
approximate formula which can be easily employed 
would seem to be of more practical use. 

As oil-lubricated bogie stock for passenger traffic 
is now standard on all main lines, it should be suffi- 
cient for practical purposes to consider three 
variables, viz., speed, weight of vehicle, and weight 
of train excluding locomotive, and from published 
results and his own experience the writer has evolved 
the following formula, which appears to give correct 
results for bogie passenger stock, between the limits 
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of 20 and 70 miles per hour with trains varying in 
weight from 100 to 400 tons :— 
. ¥ WwW Tr 
R = 6 f = = om paniipintbed i = 
ee oe , RW ‘ T 200, 
500 { a +6.5W+473 11+ 33 
Where R = resistance in pounds per ton. 
T = weight of train in tons, excluding loco- 
motive. 
W = weight of vehicle in tons 
V = speed in miles per hour. 


Giving different numerical values to the weight of 
train, this simplifies as under :~— 


, v2 Ww 
For 100-ton trains, R = 5.5 + _— 

90 +7W 13- 

For 200-ton trains, R = 5 + ¥ ae 

106 + 7.5W 16° 

v2 W 


For 300-ton trains, R = 4.5 4 ace ~ is 
r , 


For 400-ton trains, R = 4 4 A. 
140 + 8.5W zu 

A formula having two variables, viz., weight of 
vehicle and speed, should give sufficiently accurate 
results for all practical purposes for goods and 
mineral trains, and from the writer's experience, the 
undermentioned appears to be accurate for four- 
wheel wagons with oil lubrication, between the 
limits of 10 to 40 miles per hour. 

R= 8.5 ON A 
100 + 4W 8 

The resistance of locomotives is very difficult to 
obtain. Coasting experiments are of little use, 
because the friction of the machinery is quite different 
when steam is shut off, whilst inexperiments on station- 
ary testing plants, atmospheric resistances, which 
are of large magnitude at high speed, are entirely 
absent. 

The only reliable way entails the taking of indicator 
diagrams at short intervals whilst travelling at con- 
stant speeds, the drawbar pull being recorded at the 
same time by a dynamometer car. The difference 
between the cylinder tractive force calculated from 
the diagrams and the drawbar pull given out is the 
resistance of the locomotive, and as any slight error 
in either of the observed quantities makes a relatively 
larger error in their difference, the experiments have 
to be conducted with the utmost accuracy and all 
the instruments have to be in perfect adjustment. 
The resistance varies with the speed, the number of 
coupled axles, the type of locomotive, whether tank 
or tender, the diameter of the wheels, the number of 
rubbing surfaces in the machinery, and the area 
exposed to air resistance. Even if it were possible 
to arrive at a formula containing all these variables, 
fluctuating conditions ever present in every-day work 
would render such refinements useless. 

It should be sufficiently near for practical purposes 
to group together all locomotives with the same 
number of coupled axles, and from data based on 
continental experiments made by Von Borries and 
others the writer has evolved the following formulx :— 


For four-coupled locomotives, R = 11 _ ‘ 
200° 
. ; ’ v2 
For six-coupled locomotives, R = 14 4 rT 
50° 
hese . og 
For eight-coupled locomotives, R = 20 4 ia 
yo” 


The first two can be used between the limits of 20 
and 70 miles per hour, and the last between 10 and 
40 miles per hour. The weight of the locomotive is 
its weight in working order with coal and water. 
The results appear to the writer to be somewhat on 
the high side, as experiments with which he has been 
connected reveal lower values. The formule will, 
however, allow a margin for want of alignment, &c., 
caused by wear after the engines have been out of 
the works some time. 

Resistance on Curves.—This will vary according to 
the severity of the curve, the wheel base, the play 
between the flanges, and the tightness of the couplings 
between the vehicles. 

It will be sufficient for practical purposes if account 
be taken’of the first two variables only. Plotting on 
squared paper the results obtained by German and 
American investigators, the writer has arrived at 
the following formula, which agrees closely with 
results from each source :— 

3 W + 20 
S . 
Where R = resistance in pounds per ton. 


wheel base in feet. 
radius of curve in chains. 


R= 


I 


Cc 


In the case of bogie vehicles the wheel base of the 
bogie is to be taken, and not the distance between the 
centres of the two bogies. With locomotives with 
four-wheel bogies or radial wheels the effective length 
of wheel base may be taken as fixed wheel base plus 
half the distance between the bogie centre or radial 
wheels and the nearest fixed wheel. 

Resistance Due to Gravity.—The resistance in pounds 
per ton due to gravity calls for no special comment, 
being simply the number 2240 multiplied by the rate 
of the gradient expressed as a fraction. 

Resistance Due to Acceleration.—This figure is not 





of high importance in the case of trains running long 
distances without immediate stops, but requires the 
most consideration in the case of suburban passenger 
traffic run at relatively high speed with short dis- 
tances between the stopping points, the trains having 
to be got into motion quickly in order to maintain 
a good average speed. In addition to getting the 
train into speed, further effort is required to produce 
rotary acceleration of the wheels in the train. This is 
generally assumed to increase the total effort by about 
5 per cent., making this allowance, 
R = 107 V. 

Where R = resistance in pounds per ton. 

V = increase in speed in miles per hour per 

second. 


The large effort necessary to produce high acceler- 
ation will be apparent ; for instance, an acceleration 
of one mile per hour per second takes about the same 
effort as that required to take the same train up a 
gradient of 1 in 20. Whilst an acceleration of this 
magnitude is quite practicable with multiple unit 
electric traction, it is not commercially possible with 
a single-power unit like a steam locomotive, except 
for the first few seconds from rest, with very light 
trains, the average acceleration for the first minute 
being in the neighbourhood of 0.4 of a mile per hour 
per second. With heavy main line expresses the 
average acceleration for the first minute is about 
one-quarter of a mile per hour per second. 

All the previously mentioned formule can be 
shown graphically, and the alignment chart given 
on the preceding page, has been prepared between the 
limits usually met with. The method of using it for 
each case is shown at the bottom. 

Starting Resistance.—The effort required to start 
a train from rest is relatively very great, but drops 
rapidly as soon as motion commences. With single 
vehicles the resistance with oil is about twice that 
with grease, except in frosty weather. This higher 
resistance with oil at starting is due to the fact that 
it is squeezed out from between the journal and the 
bearing more readily than grease, a metal-to-metal 
contact being more nearly approached. After a few 
revolutions, however, an oil film is formed and the 
resistance falls below that with grease. Experi- 
ments point to the fact that an oil-lubricated vehicle 
must stand about ten minutes before its starting 
resistance reaches the maximum valve. Fortunately, 
the resistance of a train is relatively less than the 
resistance of one vehicle, as in practice the wagons of a 
train never start simultaneously, the slack couplings 
allowing them to be started one by one, and even on 
gradients with couplings extended the draw springs 
give relief. Further relief may be obtained by hold- 
ing a proportion of the vehicles at the rear with the 
van brake, to ease the couplings until the engine has 
got about half the train started. Similarly on 
passenger vehicles the draw springs give a certain 
amount of relief even although the trains are tightly 
coupled. 

Under ordinary working conditions a starting resist- 
ance of 201b. per ton appears sufficient for loose-coupled 
_| goods trains. For tight-coupled passenger trains, 
however, not less than 25]b. per ton should be 
allowed. 

In making experiments on starting resistance a 
slower and more regular pull than that given by a 
locomotive is desirable, otherwise a large correction 
has to be made for acceleration. Good results may 
be obtained by having the engine on a line parallel 
to the train to be experimented on and taking its pull 
through a set of four-sheave pulley blocks, one of 
which is anchored to the rails, whilst the other is 
coupled to a dynamometer car at the front of the 
train. By this means an exceedingly slow start can 
be made. It is as well to interpose a few wagons 
between the pulley blocks and the dynamometer car, 
as the draw springs of these damp out the fluctuations 
in the crank effort of the locomotive. 








THE ROYAL COMMISSION ON RAILWAYS. 
No. XVI.* 

Lorp Dersy and Mr. Jackson were absent when the 
Royal Commission sat on the 24th ult. to cross-examine Sir 
Charles Owens.. In our issue of June 19th we stated that 
Sir Charles handed in a statement as to his personal views 
on nationalisation. This statement was not read either 
on the llth or 24th ult., but, as it appears in the printed 
minutes of evidence, we give the following summary of 
some of the views therein expressed :— 

Nationalisation is to be deprecated from the point of 
view of the relative degree of efficiency to be expected from 
a State department as compared with privately owned 
companies, from the point of view of financial results, 
and from the political influences which would be brought 
to bear on those administering them. 

In considering the question of efficiency the results as 
shown in Germany, Belgium, and France are, taken alone, 
convincing. But perhaps it is well to compare the inflexi- 
bility of a Government department—the very essence of 
centralisation—with the policy of the privately owned 
company. A Government department has not, and never 
would have, any special incentive to meet the wishes of 
any particular trade or to secure the development of any 
particular locality. The only public service in Great 
Britain which can be claimed to he in any degree successful 
is the Post-office, so far as the business which comes 
strictly under that head is concerned. Both telegraphs 
and telephones are hopeless. But the postal business is 
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only a success because it is a gigantic monopoly. Let an 
organised attempt be made to undertake the delivery of 
circulars, letters, &c., by other means than the Post-office 
and action is at once taken and the competition stopped. 
With the Post-office thrown open to competition it would 
have to reduce its rates within all large towns or would 
lose its business. But nationalisation of railways would 
have the further bad effect of effectually shutting off that 
spirit of emulation to which so much of their efficiency is 
due. 

Sir Charles then quoted from the report made to the 
Board of Trade Railway Conference by Messrs. C. H. 
Pearson and N. 8. Reyntiens as to railways in Germany, 
to the shortage of wagons in the Diisseldorf district in the 
autumn of 1912, to the article in the Independence Belge 
of February 14th last as to the dislocation of the railway 
services in Belgium, and to the Western of France. 

The witness proceeded to consider the political aspect of 
nationalisation, and said that among the dangers to be 
feared was the political effect of half a million being added 
to the number of State servants possessing the franchise. 
That attempts would be made by candidates for Parlia- 
ment to secure the votes of State railway servants by 
promises of increased pay or decreased hours could not 
be doubted. Certain centres would inevitably be open 
to the highest bidder, who, failing, after election, to carry 
out his promises, would be replaced by someone who was 
expected to be better able to secure advantages. Then, 
without doubt, members of Parliament, in order to secure 
the support of their constituents, would bring pressure to 
bear on the Government to make additional, and probably 
unremunerative, lines and stations, and to run trains 
which were unnecessary, or, at any rate, which could not 
earn their running costs. Sir Charles followed by showing 
how pressure had been brought to bear in countries where 
State ownership prevailed. 

When the Commission opened on the 24th ult. Sir 
Charles was examined by Lord Loreburn, whom he 
informed that it was 60 to 70 per cent. of the traffic that 
was carried at special rates, and not that 60 to 70 per cent. 
of the rates were special. Class rates varied in their 
approach to the statutory maxima, but special rates were 
always much below the maxima. Railway companies 
had perfect power to raise their rates so long as they were 
within the maxima, but they were liable to be challenged 
under the Act of 1894 to justify the increase before 
the Railway Commission. This hindered experimental 
reductions which otherwise the companies would be dis- 
posed to make, and so the Act was bad for traders. His 
remedy was the abolition of the Act. 

Companies were under no obligation to collect and 
deliver, but to do so was quite legitimate, and was the most 
convenient way of doing business. There were no statu- 
tory charges for these services, but they must be reason- 
able. Loading and unloading was obligatory, except for 
Classes A and B, and statutory charges were laid down for 
these. Warehousing was voluntary; there was no 
maxima, but no undue preference might be shown. For 
demurrage there was no statutory charge. Dock charges 
were specified in the Dock Acts, which also provided that 
access was to be given to all alike, together with reasonable 
facilities. 

Lord Loreburn suggested that with all these varying 
charges there was a chance that, unless watched by the 
companies, undue preference might creep in. Sir Charles, 
however, assured the chairman that this was not possible. 
In demurrage, for instance, all the companies charged the 
same and all traders were impartially treated. It was 
the same with carting and delivery charges. In the 
country the incidence of cartage must differ, but if two or 
more companies were concerned all were under an agree- 
ment to deliver at certain rates within certain zones. 
Warehousing charges were on a time basis, and were the 
same to all. 

Asked by Lord Loreburn as to whether for imported 
traffic the dock charges were separated from the railway 
charges, the witness said that at Southampton, under the 
provisions of the Act for acquiring the docks, it was laid 
down that all charges for services on the docks were to be 
shown separately, and the railway rate began at the dock 
gates. As to evidence before the Commission that informa- 
tion could not be obtained as to an analysis of a rate which 
was partly for sea and partly for rail service, Sir Charles - 
drew attention to Sub-section 3 of Section 33 of the Act 
of 1888, which says that within a week after application by 
any person interested the company shall deliver an account 
in which the amount shall be divided into (a) rail charges, 
(6) terminal charges, and (c) dock charges, and Sub-section 5 
which lays down that all the rate books, &c., at ports shall 
state what proportion of any through rate is appropriated 
to conveyance by sea. When it was pointed out that wit- 
nesses had claimed that by making lower charges for the 
sea portion or for dock services for traffic passing on to 
their railway as compared with the charges for traffic that 
was consigned to the port, undue discrimination towards the 
latter was shown by railways, the witness said that railway 
companies worked their steamers and docks to make a 
profit, and it was not likely that they would make any 
reductions. The only way to discover this was by the 
analysis provided for as related above, but to compel the 
dissection of all through rates would give a large 
amount of clerical work and lead to fictitious analysis in 
many cases. 

At this point the Chairman said that he had been thinking 
very much about what was undue preference. In con- 
sidering it one element to be weighed was the interest 
of the railway company, another was the interest of the 
trader, whilst another was the interest of the public. 
Asked whether he considered the last-named to be the 
local public or the general public, Sir Charles said the 
latter. Then. continued the Chairman, there was the 
nature of the service and the cost ; what the traffic would 
stand ; what was to be the ratio of the cost of carriage to 
the value of the goods ; ; and, lastly, there was competition, 
** Was it,” he asked, * «possible to extract from this survey 
any principle on which to act?” He (Lord Loreburn) 
thought that the answer was that “ the rate must be 
reasonable under all the circumstances.’’ It had also to 
be borne in mind that the railway companies had the 
advantage of knowing what was the cost of carriage, 
the onerous conditions, effect of competition, &c. 

Questioned by the Chairman as to the evidence from the 
Potteries district as to the North Staffordshire Company 
refusing to agree to a reduction in a through rate to which 
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the other companies concerned agreed—THE ENGINEER, 
March 6th—Sir Charles said that no company could play 
such a ** dog in the manger”’ policy, as the other companies 
would take the question to the Rates Conference, where all 
disputes were settled by votes. If a company were alone 
at one end, e.g., the North Stafford was alone in traffic 
from Glasgow to Stoke, it could object, but even then the 
other companies were not helpless, as they could make the 
rate to the junction point and let it be a local rate thence, 
as in the example, over the N.S.R. This plan was very 
rarely adopted, but it had been used. 

As to s. to s. rates instead of c. and d, the witness said 
that the objections were that the employment of them 
would mean a large amount of clerical work and endless 
opportunities for mistakes for little purpose, seeing that 
87 per cent. of the traftic.on the London and North-Western, 
for instance, was carried at these rates. There had been 
a tightening up in the matter of facilities since working 
agreements had come into operation, but many witnesses 
had admitted that it was only fair, and due to the com- 
panies putting their house in order. So far as the London 
and South-Western was concerned, should a trader make 
a deduction for a claim from his account, his cheque was 
accepted as an interim payment, provided he filled up the 
form referred to in witness’s evidence-in-chief. To close 
a ledger account was a very rare event ; after the increase 
in rates a year ago there were many deductions made with 
resultant disputes, but in only one case had the London 
and South-Western to close an account. It was the last 
step, and would not be taken without the definite instruec- 
tions of the highest officers, and after the trader had had 
an opportunity of explaining why he objected to pay. 

A revision of the classification would be a very big thing. 
It took Lord Balfour of Burleigh and Sir Courtenay Boyle 
eighty days to draft out the present scheme. The witness 
explained the difference between the statutory and working 
classification, and said that the latter was continually 
being revised. Quarterly supplements were issued and 
a new volume appeared each year. 

Sir Charles did not see any necessity for any legislation 
to get representatives of traders and railways to meet. 
They were continually meeting. The Chairman said that, 
seeing how important it was that friction should be 
avoided, why not have meetings ? To this the witness 
replied that during the year 1913 there had been ninety-six 
meetings between traders or traders’ representatives, 
and conferences at the Clearing House. Better results 
were obtained from meetings with associations of trades 
than with Chambers of Commerce, which were hetero- 
genous in character. Here theChairman said that people 
of standing had appeared before the Commission, and said 
that they could not get the ear of any responsible authority. 
The Commission had been impressed by this, and asked, 
supposing it were ordered that there should be meetings, 
would they doany good ? To this Sir Charles replied that he 
could conceive conditions under which they would do harm. 
[t was better to settle a matter with a man face to face 
than in the presence of a third party ; a difference with a 
coal merchant was disposed of more readily when you had 
him alone than in the presence of a corn merchant or a 
brewer. Another point was that only one railway com- 
pany might be interested in the point in dispute, yet its 
competitors might be present and gain some advantage 
from the discussion. 

Working agreements certainly limited wasteful com- 
petition; that was their object. To a certain degree 
some facilities had been withdrawn, but the companies 
were always bound to give reasonable facilities. If 
traders were safeguarded the more unification there was 
the better. Asked as to how far he thought unification 
might go, Sir Charles said that the fusion of the Great 
Northern, Great Eastern, and Great Central was an 
excellent example. Questioned further as to why this 
proposal failed, the witness said that the Bill was referred 
to an enlarged Special Committee with very wide terms of 
reference which suggested great expense, so the companies 
withdrew the Bill. He did not see any necessity for 
working agreements to be published ; they really did not 
affect the public. The London and South-Western Rail- 
way and London, Brighton and South Coast Railway 
agreed to pool their receipts and divide them in certain 
proportions, but that was no concern of the public. 

Sir Charles was then taken through some of the clauses 
of the first Railway Bill of 1912—the one which was with- 
drawn. He objected to the power given to the Board of 
Trade by Section 5 to amend a classification. The 
classification had been fixed by Parliament, and Parliament 
alone should alter it, as any change might lead to a reduc- 
tion in the earning powers of railways. If a revision of the 
classification were attempted there would be a revival of 
the troubles of 1888-92. Not only had Lord Balfour 
and Sir Courtenay Boyle to sit for eighty days, but there 
was a lot of trouble, and associations, such as the Mansion 
House Association, of which otherwise no beginning would 
have been made, were formed. Clause 7, as to cartage 
rebates, was, Sir Charles thought, feasible. The course was 
followed by the London and South-Western Railway. He 
also supported Clause 3 as to the restoration of rates that 
had been reduced experimentally, and Clause 4 as to a 
conditional sanction of an increase of rate. 

The witness objected to a business tribunal for settling 
disputes ; the county-court was the proper place. Some 
apparently trivial matters went to the Railway Commission, 
but only in order to establish precedents. He knew that 
there were arbitration clauses in all sorts of agreements. 
The panel of the London Chamber of Commerce could 
provide an arbitrator capable of dealing with any such, 
but could not find a man to deal with the variety of 
questions affecting a railway. Traders could always 
appear by means of a traders’ association or Chamber of 
Commerce. The matter had been fully considered by 
those responsible to railway companies for their legal 
advice, and they saw great objections to a business tribunal. 
The hearing of cases by the Registrar of the Railway and 
Canal Commission, sitting with two assessors, as proposed 
by the Bill of 1912, was the proper thing. If it were laid 
down that neither counsel nor solicitors were to appear, 
it would be to the detriment of traders, as the railway 
companies always had non-legal officers capable of con- 
ducting cases. 

This ended Sir Charles’ examination by the Chairman, 
and gave the witness the opportunity of saying that he 
had obtained a return as to the ratio between the selling 
price of plums and the cost of carriage. In August, 1913, 





plums were at their lowest, and the price in Covent Garden 
worked out at -85d. per pound. The cost of carriage 
and delivery was -083d. per pound in 1 ton lots, -079d. 
in 2 ton lots, and -074d. in $ ton lots. Sir Charles also 
remarked that it had been officially announced by the 
London Chamber of Commerce that 37 members had filed 
complaints with the Board of Trade as to the 4 per cent. 
increase—37 members out of 5265. 

Mr. Prothero then proceeded to examine the witness 
as to undue preference, ‘* especially in relation to agricul- 
ture.” Asked as to whether there was not a doubt in the 
minds of the Departmental Committee of 1904-5—on 
which Sir Charles sat—as to the terms of reference, the 
witness said that one member—the representative of the 
Board of Agriculture and Fisheries—did raise the point. 
Foreign produce necessarily came in large quantities, and 
generally with regularity. The home producer dealt, 
naturally, in small quantities, and generally for markets 
near his home, e.g., the Devon grower went to Exeter or 
Plymouth. Foreign produce, again, was necessarily 
securely and closely packed to meet the sea voyage 
and transhipment from sea to rail. Except in a few cases 
time was no object, and therefore foreign produce could 
come by the longer sea voyage throughout. In many 
cases foreign produce anticipated English produce, e.y., 
cut flowers, potatoes, &c., and did not therefore compete. 
Given all these conditions, observed Mr. Prothero, the 
circumstances are so dissimilar that there could be no 
question of undue preference. But at the back of the 
agricultural mind there was the idea that the foreigner got 
the benefit. To this Sir Charles replied that foreign 
traftic got rates and facilities which the home producer 
could have if he would comply with the same conditions. 
Proceeding, Mr. Prothero said that if co-operation were 
put into force, the individualist—the best farmer—lost 
the benefit of his enterprise, so that co-operation was not 
the whole remedy. The foreign producer had an advan- 
tage in that he had not to seek his market, he sent his stuff 
toafactor. The Ministers of Agriculture abroad had large 
sums of money to assist farmers, and the Minister of Public 
Works in France could compel low rates, and altogether 
the conditions were such that British railways could not 
but carry foreign produce, and this was to the disadvantage 
of the home producer, and if the foreigner was not given 
facilities British railways would be cpen to a charge of 
undue preference in favour of the home producer. 

Asked whether any difference was made in favour of 
traffic sent from a country station which cost little to 
build, maintain, and work, as against the traffic from 
Southampton Docks, which had cost five millions sterling, 
Sir Charles replied that it must be remembered that, 
though these docks might have cost millions, there were 
millions of tons sent through them as against little traffic 
from the country station. This called for the remark 
from Mr. Prothero that he wished the witness would explain 
that to the British agriculturist. Witness, in reply to 
further questions, said that undue preference was a 
question of law and advisory councils would be unable to 
settle it. A complainant could, however, go to the Board 
of Trade, which would raise the question with the railway 
company, and thus the idea would be dispelled. Sir 
Charles was opposed to the Board of Agriculture having 
its powers enlarged, although they were larger in Ireland. 
He feared that the Board would be prejudiced, and not 
take the same broad view as did the Board of Trade. 

Answering Sir Henry Primrose, the witness said that 
the companies had adopted the recommendations of the 
Board of Trade Railway Conference as to Owners’ Risk 
Rates—that did not need legislation. Nothing had been 
done as to the same body’s recommendations with regard 
to an advisory council as to dangerous goods, but the 
Goods Managers’ Conference had an Explosives Com- 
mittee which was assisted by advice from the Board of 
Trade, the Home-office, and the companies’ chemists. The 
Board of Trade watched the public’s interests. 

Mr. Shackleton was the only member who mentioned 
Sir Charles’ statement as to nationalisation. He asked 
what constituencies were likely to be influenced by the 
railway vote, to which the witness replied that he thought 
Battersea, some of the divisions in Manchester, and East- 
leigh would. If, Mr. Shackleton asked, the receipts under 
nationalisation were reduced, the rates would, he assumed, 
have to be raised, and would not the trader then see to it 
that the political influence was of no effect ? To this the 
witness answered that he thought the deficiency would be 
made good out of taxation. 

In reply to Sir Frederick Upcott, Sir Charles said that 
that gentleman was correct in his assumption that if rail- 
ways could be represented on Chambers of Commerce, 
if the Registrar was given power to try minor Railway 
Commission Court cases, and if the Light Railway Com- 
missioners were substituted for the Parliamentary Select 
Committee for powers to buy land for widenings, &c., the 
relations between railways and the State would be greatly 
improved. 

Mr. Balfour asked what was Sir Charles’ proposal as 
to experimental rates. The witness said that he would 
like to see the Act of 1894—“ a piece of panic legislation ”’ 
Failing that, he would advocate the 
proposal of the Bill of 1912. The witness could not see 
that because railways were not so competitive as other 
industries there was less objection to their meeting traders 
in conference. 

Lord Loreburn, in reference to the question as to the 
cost of the Railway Commission Court, spoke very highly 
of the ability of the junior bar, but said that railway 
companies liked to be in the fashion and to employ 
expensive counsel. His Lordship asked Sir Charles if 
some board of arbitration were decided upon what form of 
appeal would be necessary. To this the witness replied 
that he could not admit that arbitration was necessary, 
so he had not thought of any form of appeal. Questioned 
as to a rebate for traders when their wagons were detained, 
as in the case of demurrage charged if company’s wagons 
were detained, Sir Charles showed that Section 6 of the 
Charges Confirmation Act of 1891 provided for it. 

On the question of more control, the witness told the 
Chairman that the amount of control and the amount of 
legislation were now as much as was tolerable with privately 
owned enterprises. This remark led to an interruption by 
Mr. Shackleton, who asked, ‘‘ If more pressure is brought 
to bear on the companies, how is it going to end?”’ To 
this Sir Charles replied by saying that the companies would 
be forced to ask the State to take them over. If nationalisa- 














tion came, the first thing the State ought to do was to buy 
up the privately owned wagons. He would consider 
himself a very incapable administrator if, having the 
power, he did not do this. The Chairman said he had been 
very much struck by the smallness of the differences 
between the traders and the railways, and could not help 
thinking that they could all be disposed of by meetings 
between the two parties. To this Sir Charles replied that 
the companies would welcome much less reticence on the 
part of traders against the railways. 

As Sir William Plender was absent when Sir Charles 
was under examination, he obtained permission to recall 
the witness the following day, and we will deal with Sir 
William’s questions before proceeding to the other witness. 
Sir W. Plender thought it would be as well to read over the 
terms of reference accompanying the appointment of the 
Royal Commission. After reading the concluding words 
as to what changes, if any, are desirable in the relationship 
between railways and the State, he asked the witness 
whether he was right in assuming that the companies 
urged that the changes should be :—(1) The transfer to 
the Light Railway Commissioners of the present second 
reading proceedings ; (2) the trial of small cases before 
the Registrar; and (3) power experimentally to reduce 
rates. Sir Charles agreed, and added that the last was 
the most important. The witness also agreed that bis 
objections against nationalisation were :—(a) The fear of 
political pressure ; (b) the bigness of the task ; and (c) the 
lack of elasticity and efficiency that characterised State 
ownership. Unification would bring disadvantages to the 
public even if divisional authorities were provided, as 
there would have to be, as with the Post-oflice, cast iron 
rules. Sir Charles presumed that unification meant all 
the railways to be under one management responsible for 
the finances, to which Sir William remarked that this would 
be as Parliament determined. The witness then observed 
that if Parliament dealt with the question clauses similar 
to those in the Fusion Bill (Great Northern, Great Eastern, 
and Great Central) might be introduced, which remark 
called from Sir William the observation that possibly such 
was not an unfair assumption. 

Sir William then quoted from the memoranda by Sir 
Sam Fay, Sir A. Kaye Butterworth, and Sir F. Forbes 
Adam to the Board of Trade Railway Conference, each 
suggesting a reduction in the number of railway companies, 
Sir A. Kaye Butterworth going so far as to say “* not more 
than half a dozen in all,”” and suggested that if such 
benefits as had been achieved were possible by the working 
arrangements in force, it was to the advantage of share- 
holders, traders, and the public to have one company. 
Sir Charles replied that this sounded excellent, but if the 
three remedies (1), (2), and (3) above were given, the same 
advantages would be forthcoming. He pointed out certain 
difficulties in the way of zones, to which Sir William replied 
that he was not unaware that there were difficulties, but 
he would not admit that they were insurmountable. 
Sir Charles answered that he preferred that the companies 
overcame the difficulties among themselves or, as he 
expressed it, worked out their own salvation, 

MR. ANDREW'S EVIDENCE. 

Mr. C. de J. Andrewes, the solicitor to the London and 
North-Western Railway, and one of the honorary solicitors 
to the Railway Companies’ Association, was the other 


witness heard. Mr. Andrewes had only just opened his 
evidence on the 24th when the Commission adjourned. 


On the iollowing day Mr. Jackson was again absent, as 
was Mr. Shackleton. 

Mr. Andrewes said that a good many witnesses had 
referred to the present tribunals for settling disputes as 
inefficient, and had suggested the need for simpler and less 
expensive methods. The most important questions that 
came before the Railway and Canal Commission related to 
facilities, including through rates, to undue preference or 
prejudice and to the reasonableness of an increase in rates. 
The Railway and Canal Traffic Acts obliged companies to 
afford all reasonable facilities and to abstain from undue 
preference or prejudice, and the Commission sat only to 
enforce these regulations. Mr. Acworth had said of the 
Commission that *‘ there have never, I think. been, speaking 
broadly, any facilities enforced through the Railway 
Commission.’’ Witness maintained that it was because 
facilities had been afforded in such abundant measure as 
a matter of obedience to the law that the assistance of the 
tribunal appointed to enforce that obedience had had to 
be invoked, comparatively speaking, seldom. 

Through rates represented a facility that might be 
ordered by the Commission, but the number of cases relat- 
ing thereto brought before the Commission were only 56, 
although the through rates in force numbered millions. 
The witness had no doubt that in the majority of through 
rates they would, in the interests of the companies, have 
been established even if the Traffic Acts had never been 
passed. 

On the question of the Railway Commission acting as 
arbitrators, Mr. Andrewes pointed out that this duty 
was thrust upon it in various Acts of Parliament. It 
also possessed certain powers both as to administration and 
arbitration under the Cheap Trains Act, 1885. 

Witness deprecated the idea that the Commission was 
governed by technicalities or that the jurisdiction was 
administered otherwise than in a broad commercial spirit. 
There had been cases in which this view had been em- 
phasised by the presiding judge, who, of all members of 
the tribunal, might be expected to have a leaning towards 
strict legal lines if there was such a disposition in any 
quarter. Mr. Andrewes then quoted from the judgment 
of Mr. Justice Wills in Pickering, Phipps and others 
v. the London and North-Western Railway Company and 
others, and from that of Lord Herschell in the Court of 
Appeal in the same case. 

Again, if comparison was made between arbitrations 
before the Railway Commission and those before an 
arbitrator or an arbitration tribunal, there was very little 
difference at all with regard to what might be called the 
adoption of technical views or the conduct of the proceed- 
ings on what a witness had called “ legal lines.”” The 
Board of Trade might be assumed to exercise all proper 
watchfulness over the working of the power which it had 
of appointing the Railway Commission as arbitrators, 
and the great frequency with which it had done so was some 
evidence that in its judgment, at any rate, it constituted 
a satisfactory and effective tribunal for the purpose. In 
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witness's opinion it was difficult to exaggerate the value to 
both parties of the great experience gained by the members 
of the Commission in the exercise of their functions. Mr. 
Andrewes would also remind the Royal Commission that 
the Board of Trade had the power to appoint an individual, 
local or otherwise, instead of the Railway Commission. 
Questions of law, too, were bound to arise, and went 
direct from the Commission to the Court of Appeal, 
heyond which there was no appea!, but from an ordinary 
arbitration they went to a Divisional Court of the High 
Court, then to the Court of Appeal, and possibly to the 
tiouse of Lords. Mr. Andrewes then gave some very 
interesting reasons why, judging from his experience in 
land arbitrations, it would be more costly to take a case 
to a lay tribunal than to the Railway Commission. The 
most hopeful method of dealing with disputes was by giving 
the proposed extended powers to the Registrar of the 
Railway Commission Court, which would have the further 
advantage that the continuity of the proceedings before 
that tribunal would be preserved and the benefit of the 
experience gained since the institution of the Court would 
also be preserved. 

A very imperfect appreciation apparently existed as to 
present remedies and their cost in such matters as delays 
in transit. Witnesses seemed to be quite unaware of the 
moderate cost of County-court proceedings and the 
simplicity of the task lying upon the plaintiff who sought 
to establish unreasonable delay. Speaking broadly, for 
all practical purposes he had only to prove a transit of 
unusual duration in order to cast upon the defendant 
company the burden of showing how the delay occurred. 
During the year 1913 the London and North-Western 
Company was the defendant in 216 cases, of which 65 per 
cent. were settled out of court, 10 per cent. were withdrawn 
by the plaintiff, leaving only the proportion of 25 per cent. 
contested. Mr. Andrewes added that some traders had 
a fear that the companies would appeal if a verdict were 
against them. He found that during the eight years 
ended December, 1913, the London and North-Western 
Railway had not once appealed, but the other side had 
appealed on five occasions, of which three related to 
workmen’s compensation questions, and were not, therefore, 
connected with traders. 

As regarded the alleged refusal of railway companies 
to pay claims, Mr. Andrewes handed in the following table, 
comparing what was done in this matter on the London 
and North-Western Railway last year, as against the year 
1903, before there were any working agreements :— 


: 1903. 1913. 
Total number of claims made .. .. .. .. 265,897 .. 331,705 
Total number of claims paid .. .. .. . 207,348 .. 258,374 


Total number of claims declined 

Outstanding at end of year 

Amount paid in claims 

Percentage of claims paid.. .. 

Average amount of claim paid... ..  .. 

Percentage of number of claims to gros 
merchandise tonnage (9,843,263 tons ir 





1903 and 13,270,133 tons in 1913) .. .. 2.7 2.4 
Percentage of amount paid in claims to gross 

merchandise receipts (44,700,144 in 1903 

and £5,037,138 in 1913)... ww wee 3.06 3.5 


Mr. Andrewes then devoted considerable attention to 
the question raised by Mr. Beckwith as to the cartage 
rebates for Pickford and Co., Limited—Tur ENGINEER, 
May 22nd—and showed how the delay in this case being 
settled was accounted for, and to railway rates with the 
Port of London, raised by Mr. Broodbank—Tue 
ENGINEER, May 8th. On the latter point the witness 
said that it well illustrated the methods applied by the 
Railway Commission in the exercise of its jurisdiction, and 
he was quite unable to see how it could be expected that 
any differently constituted tribunal would bring to the 
consideration of such questions a broader and more 
commercial spirit, as appeared to have been suggested. 
The witnessalso dealt with Mr. Carlile Davis’s evidence— 
THE ENGINEER, February 27th—and showed what mis- 
apprehensions he was labouring under, and replied to 
Mr. Acworth—THE ENGINEER, March 20th. 

It seemed to be thought by some that the amount of 
State control in this country was far less than in other 
countries, where the railways were not State-owned. 
Canada was often mentioned, but the conditions were 
different in that Canadian railways had often enjoyed 
State assistance. Canadian railways were, moreover, 
allowed to fix their rates subject to the control of the 
Railroad Commission, but in Great Britain a maximum was 
laid down. Further, in this country a trader complaining 
of an increase being unreasonable had to prove nothing. 
He had merely to complain, to put the whole burden of 
justification on the railway company. In Canada there 
was no presumption against any tariff a company might 
put forward, but in Great Britain there was a presumption 
against the company that its actual rates of 1892 were 
high enough, and the mere fact of a trader saying so com- 
pelled the companies to prove the contrary at a heavy 
expense, which fell upon them however complete their 
success. 

The chairman said that he assumed that most of the 
questions that came before the Railway Commission were 
difficult ; they were not, as a rule, questions of law, but 
of fact and opinion. His Lordship went over the questions 
he addressed to Sir Charles Owens as to undue preference, 
to which Mr. Andrewes replied that he thought the legis- 
lature was wise in not defining what was undue preference. 
Most of the information as to matters in dispute was in 
the hands of the companies, but the other side had access 
by particulars, discovery, and interrogatory. His Lord- 
ship said that he had been thinking of the great difficulty 
there was to get the facts before the Railway Commission. 
Might it not be possible to send an inspector or someone 
down before a trial to ascertain the facts, either side being 
at liberty to question his facts ?_ Mr. Andrewes feared that 
the results would be such as he had experienced with land 
arbitrations—the man would not be satisfied unless 
he got the highest possible judgment. Both parties would 
be very anxious that at the outset nothing should be done 
to prejudice the case. At this point one of the members of 
the Commission drew Lord Loreburn’s attention to the 
fact that under Section 3 of the Act of 1854—which has 
not, we find, been repealed—it is laid down that “ if 
such Court or judge shall think fit to direct and prosecute 
in such mode and by such engineers, barristers, or other 
persons as they shall think proper, all such inquiries as 
may be deemed necessary to enable such court or judge to 
form a just judgment on the matter of such complaint.” 





His Lordship read this out, and added : ‘* It is not fair to 
ask you to express an opinion on this, but kindly think it 
over, and if you can see some way out please advise us.” 

Several interesting questions were asked by the other 
members of the Commission, but our space forbids notice 
of these with two exceptions. Mr. Andrewes said that the 
companies often now met municipalities and public bodies, 
but he confessed that it had not always been so. Then, as 
to agreements, he said that were publication made com- 
pulsory only the main outlines would be put into the 
agreement, leaving the details—which affected the public— 
to be worked out in subsequent conferences between the 
officers. To make it compulsory to send a copy of all 
agreements to the Board of Trade for its information 
alone would be a less drastic measure, but as Lord Derby 
pointed out, a House of Commons resolution could soon 
order their publication. 

The Commission then adjourned until October, the 
actual date to be announced later. 








SIGNED TRACINGS. 
(From a Corresponden'.) 


TRACINGS, and especially the uncoloured cloth tracings 
which are used for reproduction by photographic process, 
can very readily be altered by erasure, as well as by addi- 
tion, and in either case so as to leave no indication of the 
alteration which is apparent upon the photographic 
copies. Indeed, if ordinary care is taken in making the 
alterations they will more often than not be indistinguish- 
able upon such copies from the original work, unless steps 
are taken to identify them by such means as the use of 
heavier lines or hatching, and, what is perhaps of greater 
importance, dating them. Jt should be unnecessary to 
point out that no alteration should be made in a tracing 
which has been signed or initialled for approval or 
identification unless the alteration is dated and so indicated 
that it is evident that it is not covered by the signature, 
or, in a case where there are many alterations, a note of 
revision subsequent to signature is placed where it is 
not likely to be overlooked. 

Many draughtsmen appear, however, to have a regard 
for neatness which causes them to overlook the grave 
impropriety of making such alterations without the 
necessary indications. They probably do it without 
thinking. The possibility of such unintentional altera- 
tions should, however, make anyone consider well before 
signing or initialling any tracings which are likely to pass 
out of his immediate control. If under such circumstances 
a tracing must be signed, it is desirable to have an imme- 
diate blue print taken off it for filing as a record and not 
for use. Such a print is inexpensive and practically 
unalterable, and affords—if duly endorsed and dated— 
good evidence of what has been signed. It will only serve 
to detect, by a possibly laborious comparison, and not 
to prevent alteration to the tracing, and it is preferable, 
when drawings are submitted for approval, that they 
should be submitted in the form of prints in duplicate, 
one of which is to be retained. By this procedure the risk 
of signing a tracing is avoided. To approve and sign a 
tracing, and let everyone concerned have prints showing 
the signature of approval is a course which has many 
convenient features, but there is always the risk of having 
undated and apparently trivial alterations and additions 
made to the signed tracing and the supply of prints con- 
tinued. Where a number of copies or duplicates of the 
signed drawing is required a possible procedure avoiding 
this risk is to sign the tracing in soft black pencil which 
prints perfectly by most processes, and after the necessary 
prints have been taken to remove the signature from the 
tracing. This leaves the tracing free for amendment and 
future 182. 

A further risk arises from the facility with which a 
print on transparent cloth can now be obtained. These 
are sufficiently solid to be used as negatives for further 
reproduction, and as they can be altered by erasure, 
although not quite so easily as a hand-made tracing, 
they afford the readiest means of making a new drawing, 
involving a limited amount of alteration from an old one. 
They frequently reproduce faithfully the signatures, &c., 
upon the original, and the first step in making a new 
drawing in this manner by erasure or undated additions, 
should invariably be the erasure of any signatures, initials 
or indications of authorship which may be reproduced 
from the old tracing. A little consideration will show 
that this is the only correct thing to do, although the 
draughtsman may feel some reluctance to erase a respected 
name. If the previous history or authorship of the 
drawing demands acknowledgment, an equivalent note 
should be put in place of the erased signature or indication 
of authorship. 

These may appear somewhat elementary matters, 
but a little inquiry will show that in the growth of mechani- 
cal processes of reproduction and an increasing disregard 
on the part of younger men for matters which they consider 
mere legal formalities, instances frequently occur in which 
they are overlooked. The consequences may not be 
serious, but it is better to avoid the risk of having an 
error introduced by a blundering draughtsman, under 
the impression possibly that he is merely correcting a 
clerical error, into a signed tracing from which prints 
containing the error indistinguishable from the original 
matter may be afterwards distributed. 








DOCKYARD NOTES. 


Tue Austro-Hungarian battleship Prinz Eugen and 
the cruiser Saida, having completed their trials, which 
included exhaustive gun firing tests, are now in full com- 
mission. 

Tue Austro-Hungarian Government has given orders 
for eighty aeroplanes to be purchased and a sum of £165,000 
has been allowed for in the 1914 budget for this purpose. 
The navy owns at present fifteen machines, the most 
successful of which are three that have been manufactured 
entirely at the State Dockyard, Pola, where a special 
department has been started for making and repairing 





machines. These machines are a blend known as the 
“on type. 


THERE are being built in the Spezia Dockyard two torpedo 
boats 39 R.M. and 40 R.M. They are to be fitted with 
oil motors to develop 2900 horse-power, giving a designed 
speed of 32 knots. Their displacement is 120 tons. 


THE cruiser Safeguard, which is being built for the 
coastguard service by Messrs. Day, Summers and Co., 
at Northam, Southampton, was launched on June 24th 
Her principal dimensions are :—Length, 160ft.; breadth, 
29ft.; depth, 174ft. She is fitted with triple-expansion 
engines, steam being provided by two boilers. 


THE German cruiser Bluecher has been refitted and her 
appearance has been very considerably altered, as a large 
tripod mast with a fire control station and a very high 
topmast has been substituted for her original foremast. 
Hitherto the tripod mast has been conspicuous by its 
absence in the German fleet. 





Tue torpedo nets fitted to the French battleships of 
the ‘‘Bretagne ’’ class, the latest pattern Bullivants, are 
about 325ft. long. The total weight is somewhere about 
60 tons, and it is calculated that with nets down the ships 
should be able to steam at from eight to ten knots. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE METRIC SYSTEM. 


Sir,—Is it not time something was done to abolish our awful 
‘system ” of weights and measures ?_ I am perfectly convinced 
that a poll taken for or against the introduction of the metric 
system would result in an overwhelming majority for that 
system, provided only those were allowed to vote who under- 
stood it. 

But that is not quite my object in addressing you. What,are 
the objections to a conference on the subject of the intrcduction 
of a universal standard embracing length, weight, bulk, and 
value? Can you imagine the scope and effects of an agreement 
on such a momentous matter? Such an agreement, 1 venture 
to say, would not be impossible. 

Measured in terms of time and space the world is really only 
about one-tenth of its former size—by which I mean the different 
parts are infinitely more accessible—and the reduction is still 
going on. Negotiations, which are yearly increasing in number, 
on whatever scale between persons in different countries, are 
hindered and made unnecessarily difficult owing to the different 
standards used in commercial dealings. 

Now, Sir, to put.the matter in a practical form. Is a universal 
standard of weights and measures essential ? If no, the matter 
ends ; but if yes, then which is the best standard ? Undoubtedly, 
the metric system. Again, will its introduction cause more 
trouble than it is worth? To this I say emphatically, no! 
It is useless to deny that a certain amount of trouble and expense 
will be involved in a change ; that is inevitable with every reform 
of any far-reaching scope ; but the trouble is greatly exaggerated, 
whilst the permanent benefits to be derived are so great that the 
temporary confusion and comparatively small expense entailed 
would be far outweighed by the advantages obtained. 

What are the objections? The principal one is prejudice 
arising from our innate British conservatism; but I firmly 
believe that if legislative measures were introduced making the 
metric system a legal standard to be taught in the schools and 
used wherever possible in preference to the present “ system,” 
and allowing a time limit of, say, five years after which the old 
‘system ” must be entirely abolished, before the end of the 
five years matters would have adjusted themselves, everything 
would be working smoothly, prejudices would have been over- 
come, and when the final stage was reached everyone would heave 
a sigh of relief and say good-bye to the old “system” without 
a pang of regret. : 

An article in the June number of a little magazine which lies 
before me, entitled Engineering Notes, of which I enclose a copy, 
has prompted me to write to you, and I am quite sure that there 
must be a tremendous amount of latent interest and potential 
assistance which only requires arousing and linking up, so that 
a definite and united move forward can be made. 

Manchester, June 25th. HERBERT HoDGEs. 





WONDERFUL INVENTIONS. 

Srr,—I am greatly interested in your correspondence under 
this heading, and agree with much that has been written regard - 
ing the indiscrimination of the lay Press. Still, I think there is 
something to be said on the other side. Do not the ultra- 
practical engineer and the technical Press err a little in being too 
sceptical and conservative ? While they can better see the 
utility of those small improvements which mark the slow 
evolution of old ideas, are they not too unimaginative properly to 
appreciate entirely new departures, and apt to designate the 
pioneers of such, “cranks”? Flying affords a good example 
of this, and I could mention many others. 

Although I know nothing about Mr. Bachelet, I scarcely think 
it fair to blame him for the extravagant claims of the sensational 
Press, which certainly do not appear in his specification. The 
useful application of known natural laws is, I think, generally 
admitted to be invention, if such use is novel. 

Many modern engineers seem almost as sceptical about high 
speed of travel as were their grandfathers in the pre-railway 
days, just as though there is some natural law preventing such 
achievements. If such there be, I am profoundly ignorant, 
as the only limitation of speed I am aware of is its cost. Surely 
engineers are able to supply the travelling public with railways 
upon which any speed they are prepared to pay for can be 
attained. 

The hydraulic slide and the electro-magnetic systems in a 
vacuum tube may eventually enable us to go beyond what 
wheels could be made to run at without bursting. Or we could 
run cars on rails rolling on trains of wheels, and these on other 
moving rails superimposed so as to multiply the speed to any 
extent. But without looking so far ahead wheels: could run 
at hundreds of miles per hour if made, say, of wire-wrapped 
aluminium discs. 

The only other alleged mechanical limitation of speed I can 
think of is air resistance—said to increase almost as the square 
of the speed. But surely engineers do not consider this difii- 
culty insurmountable ? 1 would make and keep high-speed rail- 
way tubes practically vacuous, provided with water air seals 
or air locks at each end. This would also obviate the need of 
ventilation, which at one time was considered one of the greatest 
difficulties with regard to a Channel tunnel. Of course, the 
passenger cars would have to be hermetically closed during the 
run, and provided with air-purifying apparatus or a store of 
oxygen or condensed air. No doubt some difficulties would be 
encountered in carrying out this novel suggestion, but the 
experience gained by submarines is available, and those bold 
enough to tunnel the Channel should not be daunted by trifles. 

Bradford, June 23rd. ARTHUR OATES, 
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TWO-SPINDLE DRILLING AND TREPANNING 
MACHINE. 

A MACHINE tool of special interest to railway engineers 

is illustrated on the opposite page and by the drawings 

below. The tool has been designed for the purpose of 
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stops and lockings are provided for setting the tables in 
the correct positions. 

As will be observed, the machine is of massive construc- 
tion throughout, weighing approximately 17 tons, and is 
driven by a 25 horse-power electric motor fixed on a 
bracket and having a speed range of 3 to 1. The motor 
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Fig. 1—DRILLING AND TREPANNING MACHINE—SPINDLE HEADSTOCK 


drilling holes up to 3in. diameter and trepanning up to 
6in. diameter from the solid, in the steel disc centres used 
for railway carriage and wagon wheels. The wheels are 
of the dish form shown in Fig. 3, and the severity of the | 
work of cutting is increased by the fact that the cut com- 
mences on the curved surface. The discs to be operated 


_—22%/ford tf tithee's) —| 





drives a worm shaft through bevel reducing gearing. The 
drill spindles are operated through worm gearing, as 


| shown in Fig. 1, and are provided with heavy ball thrust 


washers and safety counterbalancing arrangement. The 
centres of the spindle headstocksare adjustable to and from 
each other by means of a combined right and left-hand 


| to face of circular tables (maximum), 2ft. Tin.; distance 
from spindle nose to face of circular tables (minimum), 

















Fig. 3—RAILWAY CARRIAGE WHEELS 


10in. This machine has been made by Cunliffe and Croom 
Limited, of Manchester. 





THE BATTLE OF THE GAUGES IN INDIA.* 
By Sir GUILFORD L. MOLESWORTH, K.C.LE. 


In the early days of Indian railways Lord Dalhousie, in an 
able minute, dwelt strongly on the mischievous mistake into 
which British legislation had fallen in permitting the introduction 
of two gauges into England. He urged that, however widely 
the railway system might be extended in time to come, the great 
evils inseparable from a break of gauge should be averted, and 
uniformity rigidly enforced from the first. He considered 
the question to be one of such moment as “* to deserve authori- 
tative and conclusive decision by the highest authorities.” 

Unfortunately, this wise counsel has been neglected, and 
India has committed the grave mistake of introducing a break of 

| gauge. 

' The first battle of the gauges was fought in Great Britain, 
| extending over an area of 88,000 square miles, and affecting at 
| that time a population of about 20,000,000. The Indian battle - 

field extends over an area pf 1,800,000 square miles, and affects 
| a population of some 260,000,000. 
| The standard gauge of Great Britain (4ft. 8Jin.) was selected 
| by George Stephenson as the average width apart of wheels of 
| ordinary road vehicles, and it was adopted on the Liverpool and 

Manchester Railway, which was opened for trattic in 1830. 

In 1833 Brunel persuaded the directors of the Great Western 
Railway to adopt a gauge of 7ft. on the railway between London 
and Bristol, and all went well so long as each gauge kept to its 
respective district ; but when the two gauges met at Bristol in 
1844 the evils of a break of gauge became apparent. In 1866 
a memorial, signed by a large number of manufacturers, 

| merchants, colliery owners, and others, was addressed to the 
directors of the Great Western Railway, from which the following 
is an extract :—** The transfer of goods is expensive, tedious, 
entailing, moreover, constant delay in delivery, grievous dis- 
appointment, consequent annoyance, and often serious loss to 
both consignor and consignee ; and as regards the staple of this 
district—viz., coal—such transfer (involving not only the 
expense of the operation, but the loss arising from depreciation 
and breakage ) becomes positively prohibitive.” . 

The break of gauge was generally denounced as a commercial 
evil of the first magnitude, and even the chairman of the broad- 
gauge railway admitted it to be “ an evil which would alone 
neutralise half the benefit of the railway system.” 

In consequence of this agitation, a Commission, consisting of 
Professor Airy, Professor Barlow, and Captain Smith, R.E., was 
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Fig. 2—DRILLING AND TREPANNING MACHINE—REVOLVING TABLE 


| 


upon are mounted two ata time upon the auxiliary tables, | 
and after the first two holes have been drilled the table | 
under the cutting spindles is swung round through a | 
quarter of a turn to drill the other two holes, four being | 
required in each disc. The main table is then swung | 


round on its centre to bring the other disc into position 


8 
for drilling or trepanning. In this way a saving of time | (smallest part), 53in.; down food 
is effected, for while one disc is being machined the disc | diameter of discs admitted, 4ft.; distance between spindle 
previously operated upon can be removed and a fresh | centres (maximum), 3ft. 3in.; 
Suitable dividing | centres (minimum), Ift. 8in.; distance from spindle nose 


blank placed on the revolving table. 


screw operated by the ratchet lever shown in the general 
view. The spindles are also provided with a self-acting feed 
motion, three rates being obtainable by means of rack 
pinions gearing into racks on the spindle sleeves. 


The following are the leading dimensions of the machine : 
Diameter of spindle nose, 8}in.; diameter of spindle 
of spindles, 2lin.; largest 


distance between spindle 








appointed to inquire into the matter. This Commission, while 
considering the advantages claimed by the broad gauge, agreed 
that the narrow gauge by no means precluded such improve- 
ments, and their verdict was entirely in favour of retaining 
4ft. 8jin. as the standard gauge. The broad gauge lingered on 
for some years, during which attempts were made to minimise 
the evil by mixed gauge and other expedients, which were com- 
plicated and unsatisfactory, until finally the whole of the broad 
gauge system was changed to the standard gauge in 1872. 


* Paper read at a meeting of the East India Association, April 20th, 
1914, Lord Roberts in the chair. 
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CUNLIFFE AND CROOM, MANCHESTER, ENGINEERS 


(For description see uppusite pag’) 

















The ironmasters and others bene ‘fite dl greatly by the change. 
One firm, Messrs. Brogden, wrote : The change of gauge made 
a difference to us in our business of fully £20,000 a year. 

It is a mistake to suppose that the disadvantages of a break of 
gauge can be simply measured by the ccst of transfer from one 
railway to another, or by the loss and breakage thereby occa- 
sioned ; these are insignificant when compared with the other 
disadvantages which Mr. Grierson, the general manager of the 
Great Western Railway, has shown to be ‘ of a more substantial 


| that the comparisons which had been made between the 


Festiniog Railway and ordinary railways were absolutely 
absurd and untenable, all the conditions of the traftic being 
entirely different from those of ordinary railways. 

The Festiniog Tramway, having been profitably worked by 
horses before it was converted into a railway, it would have been 


| easy to establish by comparisons similar to those brought forward 


|in the letters to The Times the superiority of a horse-worked 
| tramway over the ordinary railway worked by locomotives. 


character, although not s> readily seen or unde rstood.”” Mr. | 


Grierson has thus described his difficulties : Although during 


a portion of the year the traffic is tolerably regular, at other times | 
| varied from }d. to Id. per ton-mile. 


it is fluctuating, and it is therefore frequently found that when 
this fluctuation arises, or when the traftie has to be carried over 
distances, sometimes short and sometimes long, it is impractie- 
able to provide the rolling stock with regularity, notwithstanding 
the large amount of stock owned by the company, which is 
largely supplemented by private persons, and the transfer 
station becomes blocked; uncertainty, delay, and loss is 
thereby caused, and a check is given to progress and develop- 
ment, whereby the interests of the district, the company, and 
the traders suffer. All these difficulties apply with greater 
foree to India, where the distances are much greater, the changes 
of season and monsoon more violent, drought, famine, and other 
contingencies throw greater strains on the resources of railways 
than in England. 

The working expenses of the 7ft. gauge railway were not 
greater than those of the standard, and the abandonment 
of the former did not arise from any objection to the gauge itself 
but simply from a desire to eliminate the evils of a break of 
gauge. The standard gauge of India (5ft. 6in.) was chosen 
after careful deliberation as better suited than the English 
gauge to the bulky agricultural produce that would form the 
principal amount of the traffic of railways in India, and past 
experience has fully justified the wisdom of that choice. In 
order to understand the reasons that induced a break of gauge in 
that country, it is necessary to review briefly the circumstances 
which led to it. Early in 1870 a series of plausible but mis- 
leading letters appeared in The Times respecting the Festiniog 
Railway, originally a tramway of a 2ft. gauge some 13 or 14 miles 
in length, for the conveyance of slates from a group of quarries 
to the port of shipment. It had been very profitably worked 
for thirty years previously, and had then been converted into a 
railway worked by small locomotives. The letters in The Times 
claimed the most extraordinary advantages over ordinary 
standard gauge railways as being entirely due to the excep- 
tionally narrow gauge. These claims were :—(1) Working 
expenses only 44} per cent. of the receipts, as against an average 
of 48 per cont. on standard gauge railways. (2) A yield of 29 per 
cent. on the capital cost, as against 6 per cent. to nil on standard 
gauge railways. (3) Dead load of rolling stock one-third, as 
against one-half on the standard gauge. (4) Saving in first cost 
of construction. (5) Saving by the use of sharp curves. (6) 
Saving in wear and tear by light loads. 

These opinions, published under the wgis of The Times, 
had an extraordinary effect in misleading those who were not 
thoroughly conversant with the practical working of railways, 
and their influence was world-wide. In Canada and the United 
States a large number of railways were constructed on an 
exceptionally narrow gauge, only to be subsequently converted 
to the standard gauge (4ft. 8}in.), at a considerable cost. 

In 1870, during my absence from Ceylon on furlough, the 
Governor wrote privately to me to the effect that he had decided 
on the adoption of a 3ft. 6in. gauge in extension of the existing 
railway of 5ft. Gin. gauge. In reply I strongly urged a recon- 
sideration of the question, requesting that, at all events, com- 
parative estimates should be made of the cost of extension on 
both gauges, including the works and additional rolling stock 
that a break of gauge would involve. This was done, and 
subsequently the Governor wrote again to me: ‘I have com- 
pletely adopted your view, that a break of gauge would be a 
great mistake.” 

Other Colonies were also infected by the narrow-gauge craze, 
and the Secretary of State for the Colonies requested me to visit 
the Festiniog Railway, and report upon it. The result of my 


visit of inspection was the complete demolition of the claims set 
up for the exceptionally narrow gauge, 


I showed in my report 


The Festiniog Railway had a monopoly of the carriage of 


| slates to the port, and consequently could charge a rate of 2}d. 


per ton-mile, whereas the ordinary mineral rate on other railways 


If the freights prevailing on ordinary railways had been 
charged on the Festiniog Railway, the working expenses would 
have been greater than the receipts, and instead of a dividend 
there would have been a considerable deficit. 

The claim for deadweight vanishes on examination. The 
little open trucks, specially designed for the carriage of slates, 


| for slow speed, without springs, weigh 1 ton and carry 3 tons of 
| slate. These have been contrasted with the standard gauge 





ordinary wagon, solidly built for high speed, with springs, and 
design ned to carry bulky as well as dense articles of traffic. 
Agricultural produe e requires ten or twelve times as much space 
as slate, and to carry such produce ten or twelve trucks of the 
2ft. gauge would be required, as against one ordinary standard 
gauge wagon, thus practically entailing 10 or 12 tons dead load, 
as against 6 tons in the standard gauge. 

If the question of cheap construction be analysed, the advan- 
tage to be gained by a decrease in gauge will be found to be very 
small. A large number of those items which make up the cost 
of a railway are unaffected by the gauge ; for example, pre- 
liminary expenses, survey, land, fencing, level crossings, stations, 
workshops, staff quarters, station machinery, and telegraphs, 
are the same in either case. The length of sidings and the cost of 
engines and rolling stock of the narrow gauge will be rather 
higher for the same amount of traffic. Should, however, the line 
be isolated, as in a short branch, the break of gauge will entail 
a very much larger expenditure in rolling stock and workshops 
than would be necessary if those of the main line could be used. 
In earthwork the only difference is that of the gauge, the slopes 
being the same in both cases. This difference is proportionally 
smaller in large earthworks, and in the extreme case of an 
embankment 50ft. in height, with flat slopes, would only be 
about 3 per cent. In large bridges the principal cost is in the 
piers, foundations, stone protection, and training works, which 
are not affected by the gauge. In culverts the faces and aprons 
will be the same for both gauges, the length of the barrel being 
only increased by the difference between the two gauges. The 
greatest difference is in the ballast and permanent way ; with 
steel sleepers, however, the difference is small, and with cast 
iron sleepers, such as have been adopted on the principal standard 
gauge railways, the only increase would be in the length of the 
tie bar, due to the difference of gauge. For equal axle loads the 
weight of rails is unaffected by the gauge. 

During the English battle of the gauges the difference in cost 
per mile of railway between the 4ft. 8jin. and the 7ft. gauge, 
actually due to gauge, was estimated at about 7 or 8 per cent. 

The advantage claimed for the Festiniog gauge in saving 
of wear and tear by the use of light rolling stock is illusory. 
Similar advantagemight be obtained without break of gauge by 
light railways of ordinary gauge. The great wear and tear on 
ordinary railways iv almost entirely due to heavy engines running 
at high speed. Heavy traffic at high speed requires heavy 
engines, and there is no reason why light engines should not be 
used on light railways of ordinary gauge. The engines on the 
Festiniog Railway were heavier than those for many years used 
on the standard gauge of the Liverpoo! and Manchester Railway, 
and the southern division of the London and North-Western 
Railway, between London and Birmingham, was for many years 
worked by small engines, much lighter than the heavy engines 
of the Festiniog Railway. Moreover, the small size of the 2ft. 
gauge vehicles would require more wagons and engines to carry 
a given amount of traffic, and consequently there would be more 
wear and tear in the axle-boxes, axles, tires, and moving parts 
of the engines. 

A 2ft. gauge might effect some saving by the adoption of very 





sharp curves in mountainous districts, but almost the whole 
ot India is of such a character that no appreciable saving could 
be effected by the adoption of sharper curves. The question of 
gauge is one that has given rise to more discussion, misunder- 
standing, and useless expense than any other subject connected 
with railways; it is one on which every amateur feels fully 
qualified to express an authoritative opinion, although in reality 
it involves many very complex considerations. 

India, like many other countries, was affected by the narrow- 
gauge craze, and in 1870 the metre gauge (3ft. 3fin.) was selected 
as the standard for the future in India. It is necessary to dis- 
criminate between the evils of a break of gauge and the merits 
or demerits of any particular gauge; it is a mistake to suppose 
that a metre gauge line is a “‘ toy railway,” for there is no doubt 
that a considerable traffic can be carried by it with economy 
and efficiency. Many, in their dislike of a break of gauge, have 
fallen into the error of disparaging the obnoxious gauge ; and, 
although I consider the introduction of a break of gauge a very 
mistaken policy, it has often fallen to my lot to take up the 
cudgels and defend the metre gauge from the intemperate and 
unfair arguments of its opponents, 

Apart froin the question of a break of gauge, I consider that the 
5ft. Gin. gauge is better suited than the metre to the bulky agricul- 
tural produce which forms the chief part of railway traffic in 
India. It is, moreover, far better for the transport of artillery 
and munitions of war. In India the mischief had been done 
before I arrived there to take up the post of consulting engineer 
for State Railways to the Government of India. There has been 
a general impression amongst engineers that I was the parent of 
the break of gauge—a paternity which I emphatically repudiate. 
In fact, before | went to India I had, as Director-General of 
Ceylon Railways, successfully resisted a break of gauge in Ceylon, 
and I have every reason to believe that my known antagonism 
to a break of gauge caused a postponement of my appointment 
to India for nearly a year, pending a settlement of the gauge 
question. Immediately after my arrival in India Lord Mayo, 
the Viceroy, sent for me, and said: “I wish you distinctly to 
understand that the question of the gauge of railways has been 
settled, and must not be reopened.” 

In 1873, however, under the Viceroyalty of Lord Northbrook, 
the gauge question was reopened. Lord Roberts (then Colonel 
and Quartermaster-General), in a very able minute, raised a 
strong protest against the break of gauge on the frontier railways, 
and drew the graphic picture of the confusion that would occur 
if the troops and munitions of war were brought on by the broad 
gauge more rapidly than they could be carried forward. Com- 
menting upon his protest, I expressed the opinion that this 
picture would not be realised in practice, as it would be dis- 
creditable both to military and railway management to push on 
troops and munitions of war faster than they could be forwarded, 
and thus add to what must necessarily be a source of great 
confusion and difficulty ; and I added: ‘‘ But even without this 
source of confusion the difficulties which a break of gauge would 
entail on troops pressing rapidly on to the frontier would be very 
great, as the work of transfer would have to go on day and night ; 
stores would be mixed, broken and lost; the men would be 
harassed, horses injured, and the delays would be very great.” 

With regard to the realisation of this picture, I must admit I 
was wrong and Lord Roberts was right. Six years afterwards, 
during the Afghan War, General Kennedy, Director of Military 
Transport, complained to the Government that the railways were 
not forwarding troops and military stores to the front with suffi- 
cient despatch, and I was ordered to go to Jhelum to see what 
could be done to relieve the situation. On my arrival there I 
found that the picture was more than realised ; an enormous 
area of land, many acres in extent, was crowded with military 
stores, carts, baggage, tents, and war materials of every descrip- 
tion, piled one on another in the utmost confusion. Sixteen 
trains a day were arriving, each train adding to the confusion. 
The Commissariat Officer in charge told me that it would be a 
relief to him if the railway service could be suspended for a month 
or six weeks, as he could not in that time send on the existing 
accumulation. I telegraphed to the Government that the action 
of the military authorities in sending on by railway more than 
the Commissariat could forward was causing much confusion 
and delay, and that the block had been caused by a want of 
properly concerted action between the transport and com- 
missariat departments. 

Happily, the protest of Lord Roberts led to a complete change 
of policy with regard to the frontier railways. The Punjab- 
Northern Railway, the construction of which was originally 
commenced on the standard (5ft. 6in.) gauge, and then altered 
to the metre gauge, had again to be changed to the standard, 
and during the change temporary lines of the two gauges 
were working side by side. The Indus Valley Railway, 500 miles 
in length, originally a metre gauge railway, had to be changed 
to the standard, and all the frontier lines have since been made 
on the standard gauge. Altogether the change of policy involved 
the alteration cf more than 1000 miles of railway. 

Lord Roberts, by his vigorous protest, has earned the gratitude 
of India by saving the frontier from disaster that might have 
been the result of a break of gauge between its frontier and all 
the important systems of the rest of India. His victory for the 
frontier railways will probably exert a more lasting effect on the 
future destinies of India than even his most brilliant military 
successes. 

Nearly all the advantages claimed for the metre gauge might 
have been secured without break of gauge by the adoption of 
light standard gauge railways; and in 1873 advising the 
Government of India to adopt this policy, I wrote: “‘ The con- 
struction of light broad gauge railways on the 45 lb. principle 
would have entailed an increase of about 15 per cent. on the cost, 
and I am of opinion that, in consideration of the length of railway 
already constructed, the maintenance of uniform gauge in India 
is worth that additional expenditure.” 

It has been urged by advocates of the metre gauge that the 
adoption of light standard gauge railways would have the effect 
of a break of gauge, because the rolling stock of ordinary railways 
could not be used upon them ; but this argument could only 
apply to the heavy standard gauge engines, but not to the 
passenger or wagon stock, of which the axle loads would not be 
too great for the permanent way of the light railway. In fact, 
the metre gauge railways have departed widely from those con- 
ditions which were originally claimed as their principal recom- 
mendation. They have passed out of the er of “ light 
railways.” 

At the outset the weight of rails of the mote gauge railway 
was 36 Ib. per yard. It has now been increased to 60 lb.+ The 
weight of the engines was 12} tons. It has now been increased 
to 404 tons and, including the weight of tender, to 64 tons. 

In discussions of the gauge, statistics of the actual cost of 
groups of standard and metre gauge railways have been put 
forward, showing their capital expenditure to have been about 
£11,800 and £4750 per mile respectively ; and these figures have 
been accepted by some as representing the difference due to 
gauge. Statistics, like mathematics, are valuable when rightly 
used ; but when used without full knowledge of all the conditions 
affecting them, they are apt to be misleading and mischievous. 

The misuse of statistics in the Indian battle of the gauges has 
been a fertile source of error, and it is scarcely necessary to say 
that the acceptance of these figures as representing the difference 
due to gauge is grossly misleading. 

The railway history of India may be diviced into two epochs— 
the first commencing about 1850 and the second about 1870. 
The great majority of the standard gauge railways were made in 
the earlier period, when the conditions affecting the capital 
cost were absolutely different from those prevailing in the second 
period, during which the metre gauge railways were coastructed. 

In the first place, the changes of currency in 1873 by the 









t+ On some railways of 2ft. gauge the weight of rails per yard is 361b.; 
and occasionally 50 Ib, 





24 


THE ENGINEER 





Jrnuy 3, 1914 








demonetisation of silver, altered its purchasing power to an 
extent of at least 30 per cent. The capital of a company always 
increases with age, and the standard gauge railways are for the 
most part at least twenty years older than the metre gauge rail- 
ways. In 1867 Lord Lawrence, drawing attention to the great 
increase of the capital of Indian railways, wrote: “‘ I regard this 
danger with great concern, both in relation to the prospect of 
existing lines and our hopes of extending them. If the Govern- 
ment is to avoid it, some means must be found for putting an 
effectual stop to the insidious growth of the capital of old lines. 
{t is not to be disguised that much of the wasteful expenditure 
which has arisen in connection with Indian railways has been 
duly pointed out before it was too late to stop it by the consulting 
engineers, and that these officers have not on all occasions been 
supported by the Government in the attempts to enforce 
economy.” 

Some years before my arrival in India, when Director-General 
of the Ceylon Railway, with the view of checking the inflation 
of capital, I practically closed the capital account of the railway, 
with the happiest results, and on my advent to India I en- 
deavoured to carry out a similar policy on the metre gauge rail- 
ways by meeting minor additions to them from revenue instead 
of from capital. This line of action undoubtedly burdened the 
revenue account, and gave an appearance of excessive working 
expenses, when compared with those of the older railways, on 
which this principle was not enforced. But, although this 
policy was admitted in principle to be sound, it was after some 
time discontinued, on account of the hopelessness of having 
comparisons made on the crude basis of bare results. 

Again, the earlier railways had a very expensive type of per- 
manent way, and the later railways have had advantages in the 
improvements in the design and execution of works, of cheaper 
bridgework, the substitution of steel for iron, and the fall of price 
in steel rails from £16 to £5 per ton—a most important item in 
the gauge question. Another cause of disparity is found in the 
fact that the number of large rivers bridged on the metre gauge 
lines is quite insignificant compared with that on the standard 
gauge railways. 

‘The cost of large bridges per mile forms a very large proportion 
of the total cost of any railway. Taking, for example, the 
extreme case of the Punjab-Northern Railway, 105 miles in 
length, on which there are three large bridges, aggregating nearly 
three miles in length, the cost of these, including training works 
and protection, has added £14,000 per mile to the cost of that 
railway ; and it must be borne in mind that the difference in cost 
in such bridges is but very slightly affected by the gauge. A 
comparative estimate of the cost of these bridges, on the standard 
and metre gauge by the engineer-in-chief of that railway, showed 
a difference of only 3 per cent.; the cost of abutments, piers, 
foundations, and training works, which form the principal 
expense, being practically the same in both gauges. 

Again, the capital of the earlier railways has been enormously 
increased by the huge premium paid on the purchase of these 
railways by the Government. These facts show the absurdity 
of attempting to arrive at the comparative cost of standard and 
metre gauge railways by crude comparison of their respective 
eapital accounts. 

A striking instance of the folly of such comparison may be 
found in the case of that of the Northern Railway of Ceylon 
and the Southern Kelani Valley Railway—lines built about 
the same time and by the same agency—the former, a light 
standard (5ft. 6in.} gauge; the latter 2ft. 6in. gauge. The 
standard gauge line cost £3617, while the narrow gauge cost 
£7498 per mile. The cost of the permanent way per mile was 
practically the same in both cases; but the cost of the rolling 
stock per mile of the standard gauge railway was only one-third 
of that of the narrow gauge line. 

In 1884 the Select Committee of the House of Commons on 
Indian Railway Communication expressed the following opinion 
on the subject of gauge, with a view to minimise the evils in- 
separable from a break of gauge: ‘“ Your Committee are of 
opinion that all the leading trunk lines, with their principal 
feeders, should be on the broad gauge, the metre gauge being, as 
a rule, confined to tracks of country where that system is already 
in successful operation, and to local lines where the traffic is 
likely to be so light that cheapness of construction more than 
counterbalances the undoubted disadvantages of break of gauge.”’ 
In regard to this opinion, Colonel Conway-Gordon, R.E.. 
Director-General of Indian Railways, wrote: ‘In the face of 
the fact that probably every railway man in India regards it 
as absolutely certain that when the railway system extends, 
and junctions become more numerous, the inconveniences of a 
break of gauge in the same district or province will become so 
serious that the Government will sooner or later have to make the 
gauge of all railways in the same districts uniform, I look upon 
it as remarkable that no attempt has hitherto been made to 
localise the two gauges, and thus reduce the evil as far as 

ssible. . . . Briefly, it may be said that the Government 
of India, in the years from 1867 to 1869, against the advice of 
every professional man engaged in the working of railways who 
was consulted, introduced a new gauge in India, on assumed 
data, which subsequent experience has shown to be altogether 
incorrect. The only reason for introducing into India the incon- 
venience inseparable from a break of gauge was economy. 
I give the cost per mile of railways lately made to show how little 
difference there is now in the cost of the two gauges.” 

This comparaison of the average cost of the railways worked 

out at £4803 for the standard and £4976 for the metre gauge per 
mile. He added: “‘ From the above figures it might almost 
be supposed that the standard gauge lines were the cheaper of the 
two. The fact is that the recent fall in the price of iron has taken 
away the greater part of the saving claimed for the metre gauge. 
The sooner we reach the same conclusion as they have in England 
—to have but one gauge—the better it will be for the taxpayer 
in India. The attempt to burke the difficulties by ‘ thrusting 
our own heads into the sand ’ has already lasted too long. To 
evade the difficulties in connection with this question will prove 
an impossible problem.” 
* The Indian break of gauge has several times been the subject 
of discussion in the Institution of Civil Engineers, and almost 
all engineers of eminence have denounced it. Airy, who was one 
of the Royal Commissioners on the English break of gauge, said : 
“It does appear to me an act of extraordinary imprudence to 
introduce a break of gauge into India.” 

After thirty-six years’ experience of the break of gauge in 
India Sir Frederick Upcott, chairman of the Indian Board of 
Railways, and formerly Director-General, brought the question 
before the Institution of Civil Engineers, in order to examine the 
possibilities of gradually obtaining uniformity of gauge. He 
suggested that uniformity might be brought about either by 
altering the metre to the standard gauge or altering the standard 
to the metre gauge, or altering both to the English gauge 
(4ft. 84in.). 

The first of these is alone worthy of consideration. It would 
involve less expenditure, less sacrifice of rolling stock, and 
greater efficiency. Sir Frederick Upcott deduced from actual 
experience of the past a comparison between the efficiency of 
the standard and metre gauge railways, showing that, taking 
speed as one factor in the equation, the relative efficiency of 
the standard is twice that of the metre gauge for passengers 
carried one mile and four and three-quarter times per ton of 
goods carried one mile. 

The railway administration has been unable to grapple with 
the great congestion of traffic. The want of uniformity renders 
it impossible to draft the rolling stock of one railway to another 
of different gauge, to meet those periods of stringency so common 
in India, owing to abnormal or deficient rainfall, flood, famine, 
sudden glut of traffic, concentration of troops, and other causes. 

The traffic of the Rajputana-Malwa system has outstripped 
the capacities of the metre gauge, and the question has arisen 


whether the lines should be doubled or relaid to the standard 


The mischief has d such gigantic proportions that any 
immediate or drastic action to restore uniformity is out of the 
question. There are now in India 18,266 miles of standard gauge, 
14,750 miles of metre, and about 3000 miles of 2ft. or 2ft. Gin. 
gauge railway. The only practicable course is to minimise the 
evil by restricting the narrow gauge as far as possible to defined 
areas, and to adopt a fixed policy, the aim of which should be 
the gradual conversion of the metre to the standard gauge, 
when the traffic may outgrow the capacity of the narrow gauge, 
as opportunity or necessity may dictate. 

Forty-one years ago, when urging on the Government the 
adoption of a fixed line of policy for restricting the metre gauge 
to defined areas I wrote: ‘Such a policy, if adopted, should 
be pursued with unwavering pertinacity, keeping it always in 





may offer, either by the construction of new lines, where none 
exist, or bv obtaining existing lines of railway through negotia- 
tion, or exercising the right of purchase when it occurs.” 

This policy, however, has not been maintained. Encroach- 
ments have been made by both gauges into the territory of each 
other, creating a confused network, in which both are inextric- 
ably mixed up, and unnecessary lines have been made. The 
problem of minimising the evil and preventing its increase 
presents enormous difficulty ; but the attempt to solve it should 
be made without delay, as every year increases the evil. 

Burma and Assam are pledged to the metre gauge; but 
neither of them is affected by the break of gauge, for they have 
their respective ports of shipment at Rangoon and Chittagong. 
The region north of the Ganges must also retain the metre gauge ; 
but it is cut off from any port of shipment, except through 
transfer at numerous points along the 500 miles of its boundary 
on the Ganges. With a view of minimising this difficulty, it 
has been suggested that the system should be connected by 
narrow gauge with Calcutta or its neighbourhood—bridging 
the Ganges at Sara, crossing the Eastern Bengal Railway, 
joining the Central Bengal Railway, and converting it into a 
metre gauge line. A great objection to this project would be 
the confusion and complexity that would be caused by the intro- 
duction of a mixed gauge in the sidings of the Port Commissioners 
at Calcutta. This, however, might be avoided by having the 
metre gauge terminus lower down the river Hooghly at Diamond 
Harbour or at Port Canning, so as to make either of these the 
port of shipment for the Trans-Gangetic system. 

The growth of traffic beyond the capacity of the gauge of the 
Rajputana-Malwa Railway affords an opportunity for having it 
relaid on the standard gauge instead of doubling it. This would 
avoid a break of gauge between Delhi, the new capital, and the 
port of Bombay. It would cost much less than doubling the line. 

Another question requiring early consideration is that of the 
Indo-Ceylon Railway. Before long a connection between India 
and Ceylon must be made by a causeway over Adam’s Bridge, 
22 miles in length, to both ends of which railways are now com- 
pleted ; on the Ceylon end by the Indian standard gauge, and 
on the Indian end by the metre gauge. It would be an act of 
extreme folly to introduce a break of gauge between Ceylon and 
India, more especially as this railway, if extended, would open 
to the trade of South India the port of Colombo, and the magni- 
ficent harbour of Trincomalie. To effect this without break of 
gauge it would be necessary either to relay the line from Erode, 
on the South Indian Railway system, to Rameseram on the 
standard gauge; or, preferably, by making a new standard 
gauge line from Salem to Rameseram, the Indian end of Adam's 
Bridge. The new line, though rather more expensive, would be 
shorter, and would develop fresh outlets for trade in South 
India. It would connect Ceylon, without break of gauge, with 
the 18,000 miles of standard gauge from the south to the most 
northern parts of India. 

It may be thought that Ceylon is comparatively so small 
that a break of gauge is scarcely worth serious consideration ; 
but it must be remembered that Ceylon is nearly as large as 
Ireland. 

It is to be hoped that the Government will adopt some wise 
and comprehensive policy which will tend to restore, in some 
degree, the advantages of uniformity of gauge in the railways of 
India. 








SIX MONTHS’ CLYDE SHIPBUILDING. 


WITH the output returns for June available, the measure 
of activity in the Clyde shipbuilding and marine engineer- 
ing industries during the first half of the year is made 
evident. The output of new shipping for June consisted 
of 20 vessels of 73,680 tons, as compared with 22 vessels 
of 54,470 tons during the corresponding month of last 
year, being an advance of over 19,200 tons. On this 
occasion, in fact, the June output is notably high, and has 
only once been exceeded, viz., in 1906, when the figure 
reached 124,544 tons ; due to the launching of the Cunard 
liner Lusitania at Clydebank and the battleship Agamem- 
non at Dalmuir. The other monthly output figures 
since January have only been average in amount, with 
the consequence that the total for the six months now 
expired consists of 129 vessels of 267,670 tons, as against 
127 vessels of 348,470 tons for the corresponding period 
last year, representing a decline of 80,800 tons. This is 
accounted for very largely by the launch of the Aquitania 
in April last year, which in itself represented 47,000 tons. 
The half-year’s work, on the whole, must be regarded as 
satisfactory, although it has been exceeded in volume 
on five previous occasions, viz., the three preceding years 
and the years 1906 and 1907. Of individual units in the 
aggregate tale, mention may be made of H.M.S. Galatea, 
light armoured cruiser, launched by William Beardmore 
and Co., Dalmuir, and her sister, H.M.S. Undaunted, 
launched by the Fairfield Company, Govan. Notable 
mercantile vessels contributing to the total were the 
Transylvania, 14,500 tons, launched by Scott’s Ship- 
building and Engineering Company, Greenock, for the 
Anchor Line ; the Missanabie, 13,000 tons, by Barclay, Curle 
and Co., Whiteinch, for the Canadian Pacific Railway 
Company; and the Kaiser I. Hind, 11,500 tons, by 
Caird and Co., Greenock, for the P. and O. Company. 

As regards fresh contracts booked during the six months, 
there has been a marked falling off, but during May and 
June especially a number of orders of considerable import- 
ance has been booked. In respect of naval work, the 
Fairfield Company secured the order from the British 
Admiralty for a battleship of 25,000 tons displacement, 
and in the mercantile line orders for a fair number of 
steamers of large tonnage and having features of technica! 
interest were placed. William Denny and Brothers, 
Dumbarton, booked the order for a geared turbine steamer, 
315ft. in length, for Huddert, Parker, Limited, Melbourne ; 
William Beardmore and Co., Dalmuir, for a turbine steamer 
of 21,000 tons displacement for the Lloyd Sabando Society, 
of Genoa; Barclay, Curle and Co., Whiteinch, for a twin- 
screw oil-engined vessel of 8000 tons gross and 6000 horse- 
power, for the Russian East Asiatic Steamship Company, 





of St. Petersburg ; and Charles Connell and Co., Scotstoun, 


view, and completing the necessary works when opportunity |: 





































































two geared turbine steamers—in addition to one which has 
been under construction in their yard for some time 
for the Anchor-Brocklebank Line’s Eastern service. 








FORTHCOMING ENGAGEMENTS. 


FRIDAY anp SATURDAY, JULY 3rp AnD 47TA 

Tue Lnstrrution oF Municirpar ENGINEERS.~—North 
Western District meeting. Friday : General Council meeting, 
tea and social meeting to be held at the Mitre Hotel, Man 
chester. Saturday: Visit to the Ashton-under-Lyne, Staly 
bridge and Dukinfield waterworks. 


MONDAY, JULY 6rn. 

Royat INstiruTion OF GREAT BRITAIN. 
Piceadilly, W. General meeting of the members. 
TUESDAY to FRIDAY, JULY 7ru# ro 10rH. 


InstiTuTION oF Nava ArcuHITECTS, INSTITUTION OF EN«r- 
NEERS AND SHIPBUILDERS IN ScorLanp, Nortu-East Coasr 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS,— Joint summer 
meeting in Neweastle-upon-Tyne. For particulars see page 713. 

INSTITUTION OF MECHANICAL ENGINEERS.- 
in Paris. 


Albemarle-strect , 
5 pam. 


Summer meeting 


WEDNESDAY, JULY 8rn. 

Dreset Encrne Users’ Assocration.--At the Institution of 
Electrical Engineers, Victoria Embankment, W.C. 4) p.m. 
There will be no meeting of the Association in the month ot 
August. 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Employers’ Reply to Engineers’ Demands. 
Tue master engineers have not been long in formulating 

their reply to the demands of the men mentioned last week for 
an advance of 5s. per week in time wages, an advance of 124 per 
cent. on piece-workers’ wages, and a request that the working 
week shall be reduced to forty-eight hours, whereas many of 
the shops now work on the basis of fifty-three hours. The 
employers have gone into consultation, and all the demands are 
refused. The matter has really been taken out of the hands ot 
the master engineers only and has been dealt with as a quest ‘on 
affecting the allied trades of Birmingham and district. In 
short, it has been adjudicated upon by the Midland Kmployers° 
Federation, with headquarters in Birmingham. This body, 
which represents a wages roll of something like £6,000,000 a year. 
with employés numbering from 40,000 to 50,000, is an alliance 
for offence and defence—particularly defence—-which was formed 
last August by the Birmingham and district trades at the close 
of the great industrial upheaval in the distriet which originated 
with the railway wagon builders and the wrought iron tube 
makers and involved later the boilermakers, bridge builders, 
nut and bolt concerns, Birmingham metal rollers, &c. All the 
trades sections embraced in the united Federation have met to 
consider the men’s present notice, and have voted unanimously 
against any concessions. These sectional decisions have been 
eported to the Federation’s Executive Board. and this authority 
has communicated to the men’s leaders the refusal of the 
demands. The employers state that there is absolutely nothing 
in the condition of the engineering and allied trades in the 
Birmingham district at date to warrant any increase either in 
time wages or piece-workers’ wages. The exact reverse i 
indeed, the situation. Contracts are getting rapidly worked off, 
and their place is not being filled by new orders. The works in 
numerous directions are becoming short of employment, and the 
men are being placed on short time. The masters assert that 
the present agitation is without much sincerity. It is, they 
state, but an aftermath in the name of the skilled workers of 
the great strike here of just a year ago, when the mechanics 
were made to “ down tools ”’ in support of the labourers. 


Is, 


Quarterly Meeting Prospects. 
The July quarterly meeting of the iron trade comes off 

in Birmingham next week, and ironmasters are discussing its 
prospects. The one department where change has been thought 
likely is that of best quality finished iron, but opinion among 
producers is against any reduction in the price. The present 
£2 per ton margin between the standards for marked and 
unmarked bars is unusually large, as generally it is not above 
30s. per ton, but makers recognise that to drop marked bars by, 
say, 10s. now would not induce new business, while it must 
necessarily weaken the position of common iron. It is likely. 
therefore, that marked bars will be re-declared at £8 10s. and 
unmarked bars at £6 10s. to £6 12s. 6d., as now. The last 
alteration in marked bars was in January, when the price was 
dropped from £9 to the existing figure, and before that there was 
a 10s. drop at the October quarterly meeting of 1913, before 
which time the standard had been standing at £9 10s. per ton. 


Foreign Iron in Staffordshire. 
Foreign iron continues to come into Staffordshire in 

large quantities. There is a margin of from 15s. to £1 between 
it and the common iron of South Staffordshire, and the foreign 
material would be an even stronger competitor but for the hand- 
to-mouth class of buying at present, and the difficulties of getting 
prompt deliveries of the continental material. Medium class 
bars are a slow trade at £6 7s. 6d. to £6 10s.. delivered Birming- 
ham. Nut and bolt qualities are unaltered at £6 2s. 6d. and 
upwards, delivered Darlaston. The gas strip branch continues 
in a languishing condition, and prices are as low as they can be 
if manufacturers are to keep on the right side. Tron and steel 
strip and hoops make £6 5s. to £7 per ton, according to quality 
and gauge. 


Sheet Iron Trade. 
There is this week a welcome quickening of demand from 

South Africa for galvanised sheets. The market is, however, 
still irregular, export prices ranging from £10 15s. to £10 17s. 6d. 
for 24-gauge corrugated sheets, f.o.b. Liverpool. The quotation 
for the home market is £11. 


Pig Iron. 

In the pig iron trade at present unprofitable prices 

there is not much eagerness by makers to do business. Some 
fairly good sales of Derbyshire and Northamptonshire brands 
are, however, being made for prompt delivery, consumers’ 
stocks being generally low. South Staffordshire common forge 
iron fetches 48s. to 49s.. part-mine 50s. and upwards, best all- 
mine forge 85s. to 90s., best all-mine foundry 92s. 6d., and cold 
blast 125s. Northamptonshire producers auote from about 
47s. 6d. upwards, and Derbyshire sorts range from 51s. upwards. 


Steel. 
Steel does not show much movement. Largets and 

billets realise about £4 12s. 6d. for Bessemer and £4 lbs. to 
£4 17s. 6d. for Siemens sorts, continental material being 2s. Gd. 
to 5s. per ton below these figures. 


Coloury jemen 
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9 Cast Iron Feed Pipe to Filters 


























































































Sal “fF == __6°Cast ron Cleansing Pipe ___O ra 
Dosing Valve ‘33 i “a a 
a epee San ‘Ss 4 
' ae i | 
| | 
: DIBDENS SLATE BEDS 
x 
Na 6 Stop Valu 2s lI 10 9 8 
es 
gl 
Q 
=< s 7 
$ é = These pipes to have blank Flanges 
bd - 
Us 8 » /2*/2 openings oo 
| 8 > Specia) 
S 
: ;3 " 
. ka 
& 
a cS Xe vi 7 ie) 
= 8 2 "Bk wall Ao Outlet Valve 
=, S cea ws 
= J—-TRSs 3 Fined eds 9 
“FS 
i «30700 
Ss 
\> 30700 6 S 5 4 3 2 
30700 
ss * A 4 2 - s ‘ s - . J 
BC e288. 29'6; 3 29'6 13 29'6 4 29°6 us 
| 
; USO0 oe ars ois mia hha ----§-- 
} 
rs) 
Scale of Feet 
10 Ss 0 49 20 30 40 50 €0 70 
|— 8-8 —8— 8-6 ie eee” as —_——_ —_ = —* J ———_———__ 
300 
{0700 fits 5 
me mis Os A, 
ey . 7 i . 
ca i = 
4--- m : BS 00 
* a 
t ~~ j . | . ; eo uO C4 Ts F Cleansim Py; e r 
‘--—= 1S aia BO ee tae SL Ee See 72 19 Fp ; 
— wee Section. C. D. Section ¢’ 
4 Disc Penstock 313-00 
FZ Az 
11 3U-00 
a 4 y UU Oe U=4% LY 
; - — ee ne is or sy wy GEA CIE a “oe Bite Bier “4 we 2 baat 1 fay yy % 3 igs N 
a i son Mier oD i ee —— i 
a a 9" re : — ji 
he === 78" Cast Iron Socketted: Fioing—— i 
“Ss G OG My y “as ys , 
S's VOOM, i pe CRE Zz. < GK wNSNS Wa. La AMM AZ VON REG ae * 
PAZ D PLM 4. yt by Gy ) So wn cere” NN ce Dees G 
FA EE SEES EICESS BEA G et  Cleansi 
En wa sy eection on Line HW WZ Detritus Op 
on above Plan. 4 


Scale of Feet 
10 I$ 






Insi2 01 2 3 25 Feet 






16.6" Cement Concrete Coping 


» I ASABE RA RC 























ee glazed | brick fining i /9 anor wlhesed white ; 




















owes 


— 42 Whe Wa 


YG DBS LEDER AK MOK 
ORL NEG, 





THe Encinece Tumbling Bays and Aerating Weir. 






Colour 


D SI 


TEREL, 


(3070 


ction CB 


Rae 
Jeans 
Titus 


ik 














Q 
Chen, 
ni ar 
ye Ske 






ment, No. 5. 


gineet, 
1914 
AT HARPE 


MENTATION TANKS 


gf C.E., LONDON, ENGINEER 





y .3/3:00 


a » genera 


















































































































































« 70 A ” 
oer wit ‘StopValve and 24' Inlet 
px Surface box ovg 
en /8'Penstock 
Scale of Feet 
Ins 260 4 2 3 4 10 2p Feet 
32-2 — —_— —— __ SE AOR ELE DIET =—--= i 
“We dia handrail 
—3'0 (C1 Standard 
| 9*3 Deckin 
30700 * 
1 = 1 
ae f +! a ae 
is Sees = 
; eS eS ie 
4 93 ON ae SH some Sane 
+ J ee BUG “i 
at TA Le 7; pS OTP he RO 
:- et EC dia ¥ 
6. ze ECiete Mngle ~% 
pipe fi ais s Me : j 
p TOM Enlarged Section on Line @ iy NUE Mela! ‘ call 
aMOErS |.J°on above Plan. Tee jp | . 
5, = Z 
7H Dis 
Pa Mo 
4 10:0" I - m 
3 ~ Section. | ULV. y 
DS Yj, 
a TTY D> 4, f the 
ee nl aos. th, uN bE RDA? / 1, YS 
—j|| ——— . ? Soe /POVEZ RONG 
————— 6:2. 7G ecg <4 
: d K 
may 3 S A? . 
. 4 y > e Z @ Z 
; = Los linatiyn / in 9/5 % ; 
<5 am ons 4 BG 
= 6 lek = PZ I 
SEs 2a hes ent Loncrete 2 GOGO 
; \ = S Me . 
V4 We a 3 LE 
\ .s \ 
Swain Sc. 




















Jury 3, 1914 


THE ENGINEER 


25 





Big Iron Pipe Contract Foreshadowed. 

Tron pipe founders of Scotland and Derbyshire will 
be glad to know that the long expected has now happened in 
Birmingham, and that the Water Committee has this week 
issued a report actually recommending the City Council to 
authorise the construction without further delay of a third pipe 
line for water conveyance from the Elan Valley in Wales to 
Frankley reservoir, near Birmingham. ‘The probable cost of 
this new scheme is estimated at £700,000. ‘The Committee 
states that no variation from the original proposals as regards 
the capacity and material of the pipes will be adopted unless it 
presents substantial advantages. Further, that at the moment 
the provision of a new pipe line on the syphon sections, carried 
out in cast iron and a as with the previous lines, may be 
considered as the standard of cost for comparison with any 
possible alternative, such as steel reinforced concrete pipes of 
the existing or greater capacity. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Little Improvement. 

THE holiday season in Lancashire is now getting into 
full swing, and this was emphasised by the diminished attend- 
ance on the Iron Exchange on Tuesday. There was an idle 
feeling in most departments, but whilst pig iron continued 
dull and nominal, there was, if anything, a slightly better 
undercurrent in hematite. There was again little new to record 
in finished iron or steel and steel products. Manufactured 
copper was slow, and tough ingots and best selected closed 
lower, otherwise prices showed little or no change. Sheet 
lead unchanged, but English tin ingots dearer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 55s.; Stafford- 
shire, 55s. 6d.; Derbyshire, 56s.; Northamptonshire, 57s.; 
Middlesbrough, open brands, 60s. to 60s. 8d. Scotch (nominal) : 
Gartsherrie, 66s. 6d. to 67s.; Glengarnock, 65s.; Monkland, 
fi4s.; Eglinton, 64s.; Summerlee, 66°. to 66s. 6d., delivered 
Manchester. West Coast hematite, 64s. 6d. to 65s.; East Coast 
ditto, 61s., both f.o.t. Delivered Heysham: Gartsherrie, 
64s. 6d. to 65s.; Glengarnock, 63s.; Monkland, 62s.; Eglinton, 
Gis; Summerlee, 64s. to 64s. 6d. Delivered Preston: Gart- 
sherrie, 65s. 6d. to 66s.; Glengarnock, 64s.; Monkland, 63s. 
Eglinton, 62s. 6d.; Summerlee, 65s. to 65s. 6d. Finished iron : 
Bars, £7 5s.; hoops, £7 7s. 6d. to £7 12s. 6d.; sheets, £8 7s. 6d. 
to £8 12s. 6d. Steel: Bars, £6 7s. 6d. to £6 10s.; Lancashire 
hoops, £7 7s. 6d. to £7 10s.: Staffordshire ditto, £7 17s. 6d. to 
£8; sheets, £9 to £9 5s.; boiler plates, £7 5s.; plates for tank, 
girder and bridge work, £6 5s. to £6 10s.; English billets, 
£4 15s. to £4 17s. 6d.; foreign ditto, £4 5s. to £4 7s. 6d.; cold 
drawn steel, £9 2s. 6d. to £9 5s. Copper: Sheets, strips, &c., 
£76 per ton, small lots 94d. per Ib.; rods, £74 per ton, small 
lots 93d. per Ib.; tough ingots, £66 to £66 10s.; best selected, 
£67 to £67 10s, per ton. Copper tubes, 9}d.; solid drawn brass, 
74d.; brazed brass tubes, 9}d.; condenser tubes, 84d.; condenser 
plates, 7}d.; rolled brass, 7d.; brass turning rods, 6jd.; brass 
wire, 7jd.; yellow metal, 7d. to 74d. per Ib. Sheet lead, £24 
per ton. English tin ingots, £141 per ton. 


The Lancashire Coal Trade. 

There was also a poor attendance on the Coal Exchange, 
and as can only be expected the hot weather has brought the 
demand for house coal to a minimum. For renewal of contracts, 
it appears that last year’s basis will again stand, notwithstanding 
the opposition of buyers. A few cases are reported where 
fid. per ton less money has been accepted, but as already men- 
tioned this does not apply to superior qualities. Slack and 
engine fuel are being pe «a in rather smaller quantities, but 
otherwise there is little change to note in the position. Contracts 
in this department have been renewed at 6d. to 9d. per ton 
under last year. There is a dull feeling in the shipping depart- 
ment. Quotations :—Best Lancashire house ak 17s. 8d. to 
18s. 10d.; good medium, I6s. 2d. to 17s.; domestic fuel, 13s. 5d. 
to 14s. 5d.; screened steam coal, Ils. 6d. to 13s.; slacks, 9s. 
to 10s, 9d. per ton at the pit. 


Barrow-In-Furness, Thursday. 
Hematites. 

There is no change to note in the general condition 
of the hematite pig iron trade. The demand for iron is fairly 
strong, and makers are doing a nice business. There is, however, 
no rush of orders, and there is rather a tendency in the direction 
of quietness, as is not uncommon at this time of the year. Orders 
are still well held, and the iron is going into prompt use, neigh- 
houring steel makers taking a good proportion of it. Makers are 
still quoting 66s. to 67s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. For special brands they are asking 
72s. to 74s. per ton. This iron is in steady demand on account 
of users in the Midlands and Scotland, and cargoes are being 
sent now and again to the Continent. Nothing is being done 
in warrant iron, which is quoted at 61s. per ton net cash. The 
stores of warrants are very low—lower than has been the case 
for a considerable time. 


Iron Ore. 

The iron ore trade is well employed for the most part, 
but the demand is scarcely so full of life on local account as it 
was, and at the same time at some of the pits large stores of 
ore are held. On general account the demand is steady. Prices 
are unchanged, with 13s. 6d. to 15s. 6d. per ton net at mines 
quoted for good average sorts, with the best ore up to 20s. 6d. 
per ton. A large cargo of Spanish ore arrived in Barrow last 
week on the steamer Camwell. This ore is in steady demand 
at 16s. to 17s. per ton delivered. A cargo of Irish ore also arrived 
in Barrow last week. 


Steel. 

ere is activity in most of the departments of the 
steel trade. A steady output is being maintained of steel 
rails, both from the mills at Barrow and from the Workington 
mills, and at Barrow the plate mill is also well employed, and 
there is a busy state of affair’ in the hoop and wire departments. 
With regard to new business, rails are in fair demand, with 
heavy sections quoted at £5 15s. to £6 per ton, and light rails 
are quoted at £6 7s. 6d. per ton. They are in quiet demand, and 
there is also little life in heavy tramway sections, which are 
also quoted at £6 7s. 6d. per ton. The business on offer in steel 
shipbuilding material is still considerable. At Barrow good 
orders are held. Ship plates of average weight are at £6 10s. 
to £6 15s. per ton, with boiler plates at £7 10s. to £7 15s. per 
ton. Hoops represent a fair business at £8 5s, per ton. 


Shipbuilding and Engineering. 

These trades are as busy as they can be. On the 
Turkish battleship Reshadieh there is a very busy state of 
affairs. Workmen are crowded on every part of her. Steam 
trials are being carried out in dock as far as is possible. Most 
of the heavy guns have been mounted, and it hoped to get her 
away from Barrow early in July. There is, however, a lot of 
work yet to be done on her. 


Fuel. 
There is a full demand for coal, and good steam sorts 
are at 15s, 6d. to 17s. per ton, Coke is in brisk request, with 


East Coast sorts at 19s. to 22s. per ton delivered. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent ) 


The Outlook. 

JupGINnG from a general standpoint, there still seems 
little likelihood of any serious change for the worse in the iron 
and steel industry. In all probability things will remain much 
as they are for several months. As the principal companies 
here have now all closed their financial year, one is able to form 
an opinion, from the various annual reports, as to the outlook, 
and whilst, of course, trade is still declining from boom con- 
ditions, and in consequence has a very flat appearance, there 
seems no doubt that a really hopeful view is taken of the current 
financial year. Most of the big firms state that their order hooks 
are very fairly filled, dividends in many cases have been in: reased, 
notably those of Vickers’, Brown’s, and Cammell’s—ar d, as a 
direct evidence of the healthy state of trade, fair hopes were 
held out that such dividends would be repeated at th. end of 
the next twelve months. I have not been able to cc afirm tne 
huge armour plate order mentioned in my previous letter as 
having been received from a foreign Power, but there appears 
no reason to doubt it, though the armament firms are very 
reticent always on such matters, and I may be able to give more 
details a little later. Some of the steel works are complaining 
very much of a paucity of new business, but side by side with 
such complaints come reports from other firms of a difficulty 
in coping with the work in hand. At # number of works stock- 
taking is in progress, and in such cases the lull is rather accept- 
able. Certainly there is a remarkably small amount of unem- 
ployment, and in some branches of the steel trade skilled men 
are still not easily obtained. Heavy engineers are very well 
employed, without, however, being at full capacity, but the 
smaller makers of crucible steel are rather slack. Gear wheel 
and patternmakers seem to be doing quite well, and the fact 
that armament departments are assured of work for a long time 
ahead is demonstrated by the very extensive and important 
additions now being undertaken. These firms, however, are 
not so dependent upon Government armamert orders as may 
generally be supposed. Recently the chairman of one firm 
stated that about 50 per cent. of their profits was made on the 
industrial side, and only this week Lord Aberconway, chairman 
of John Brown and Co., stated that a very large proportion 
of their profit came from private shipbuilding—as witness the 
Aquitania. These great firms lay themselves out for all changes 
in circumstances, and it is this fact that keeps Sheffield in its 
present position. 


Round the Works. 

One of the most interesting of the contracts booked 
during the past week is that received by Cravens Limited for 
9000 pairs of wheels and axles for the Antofagasta and Bolivia 
Railway. The total weight is about 6130 tons, and if Fe yrs 
end to end the wheels would extend over nine miles. his is 
probably a record order of its kind. The War-office has placed 
a contract with a Sheffield firm for 60,000 hand-forged hollow- 
ground razors. Tramway and railway material is fairly active 
just now, and amongst other orders booked is one for the South- 
end-on-Sea Corporation. The same firm is to make nine sets 
of points and crossings for the Colwyn Bay tramways. Further 
new business includes shovels for Melbourne and Hobart, 
springs for Woosung, steel for Beira, Dalny, Fremantle, 
Brahilov (Roumania), Rio de Janeiro, and Sekondi; nuts and 
bolts for Callao, buffers for Caleutta, steel tubes for the Anto- 
fagasta and Bolivia Railway, steel for South Africa, and nuts 
and bolts for the Chilian Government. The Sheffield Gas Com- 
pany is in the market for the supply and erection of steel 
structures, and the Sheffield Electrical Supply Committee for 
the material for a transformer sub-station. The Admiralty, 
it is stated, has accepted the tender of Cammell, Laird and Co. 
for the building of two first-class torpedo-boat destroyers. 


Pig Iron, &c. 

The pig iron market shows little sign of revival so far 
as forward business is concerned ; in fact, there is little business 
of any sort, except for comparatively limited quantities. 
Consumers are still talking of lower prices, but although coke is 
very cheap, it is difficult to see how makers can fall to any lower 
Jevel of quotations on a payable basis. Nevertheless, one hears 
of special lots being done below ordinary rates, though the 
tendency is rather for makers further to restrict output. They 
are, in fact, carrying very light stocks, and with warrants low 
in volume there is a general preparedness for a hardening 
tendency in iron prices with the first breath of revival in buying. 
There is now practically no difference in price between Lincoln- 
shire and Derbyshire forge at about 50s., and the same applies 
to foundry iron at about 52s. 6d. Basic iron is quoted at 
55s. 8d., but it is understood that members of the Lincolnsnire 
Association are at liberty to close bargains at less than the prices 
quoted where it suits them to do so. East Coast hematite is 
idle and weak in tendency. Makers are rather pressing for 
business, which has been done at lower than the quoted price 
of 67s. 6d. to 68s. for mixed numbers. West Coast hematite 
is maintained at abot 73s. net Sheffield. Bar iron only recovers 
very gradually, and local mills are still running short time. 
There continues to be a good deal of keen competition for orders 
amongst billet makers and prices of acid makes have weakened. 
Siemens has been done at £6 10s. to £6 12s. 6d., and Bessemer 
at £6 5s., but local basic billets and foreign imports show little 
fresh change. The supply of scrap iron exceeds the demand 
and the market for steel scrap is little better than stagnant. 


Fuel. 

There is a firm belief amongst collieries that coal prices 
generally will be maintained at a high level for a long time yet, 
though at the moment consumers are pressing for reductions, 
and in some directions owners do not seem quite asstrong. This, 
however, is regarded by collieries as purely temporary. Indus- 
trial works are taking fair supplies, but in some cases contracts 
have been renewed at Is. per ton lower than obtained a year 
ago. Slacks are rather stronger, gas coals are going away in 
heavy tonnages, and shipments are keeping up moderately 
well. Best South Yorkshire hards are Ils. to 11s. 3d., and best 
Derbyshire 10s. 6d. to 10s. 9d., with second quality 9s. 3d. to 
10s. Best hard slacks are 6s. 3d. to 7s. at pit per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Pig Iron. 

THERE are 71 furnaces in blast in Scotland, compared 
with 72 in the preceding week and 89 in the corresponding 
week of last year. Consumers are only purchasing against 
their immediate requirements, but the total bookings represent 
a fairly good tonnage. Although the demand for both ordinary 
qualities and hematite is quiet, makers report that outputs are 
not much in excess of consumers’ requirements and stocks are 
not increasing to any extent. The imports of pig iron into 
Grangemouth from Middlesbrough and district amounted to 
8492 tons during the week. 


Quotations. 

The prices of Scotch makers’ iron are as follows :— 
Monkland is quoted, f.a.s. at Glasgow, No. 1, 61s. 6d.; No. 3, 
60s.; Govan, No. 1, 61s.; No. 3, 60s.; Carnbroe, No. 1, 65s. 6d.; 
No. 3, 61s. 6d.; Clyde, No. 1, 67s.; No. 3, 62s.; Gartsherrie, 
Summerlee, Calder, and Langloan, Nos. 1, 67s. 6d.; Nos. 3, 
62s. 6d.; Glengarnock, at Ardrossan No. 1, 70s.; No. 3, 65s.; 





Eglinton, at Ardrossan or Troon, No. 1, 61s.; No. 3, 60s.; Dal- 
mellington, at Ayr, No. 1, 62s.; No. 3, 60s.; Shotts, at Leith, 
No. 1, 67s. 6d.; No. 3, 62s. 6d.; Carron, at Grangemouth, 
No. 1, 68s.; No. 3, 63s. per ton. 


The Warrant Market. 

The Glasgow pig iron warrant market has been quieter 
than ever during the past week, and with the exception of one 
day, when 2500 tons changed hands, business was practically 
at a standstill, only 1500 tons being sold throughout the 
four days. Under the circumstances prices of Cleveland 
showed little alteration, and closed at 51s. 14d. per ton cash 
buyers, compared with 51s. 2d. in the preceding week. 


Finished Iron and Steel. 

No change of note has occurred in the Scotch steel 
trade since last report. Specifications for plates and angles 
are still scarce, and makers are experiencing considerable 
difficulty in keeping mills employed. The home market is 
quiet, while the export demand is also of the smallest. Black 
sheet makers report that business has fallen off to a considerable 
extent, and business is now practically confined to orders booked 
from day to day, and these are barely sufficient to keep works 
running fully. There is keen competition for any business that 
is ing, and prices are being cut to secure work. Makers of 
galvanised sheets are in much the same position. There are 
evidences of a slight improvement in the malleable iron trade. 
Inquiries for bars have been more numerous, and, while there 
has been no great expansion in the volume of business so far, 
the approach of the holidays has doubtless had the effect of 
curtailing business. The importation of foreign competitive 
productions are still as heavy as ever, but with the closing down 
of another of the works last week the others have been better 
employed. Prices of iron bars are still based on £6 12s. 6d. 
per ton, less 5 per cent. for ‘‘ crown” bars for local delivery, 
and the export quotation remains at £6 to £6 2s. 6d. net, f.o.b. 
Glasgow. 


The Coal Trade. 

Business in the Scotch coal trade has, on the whole, 
been satisfactory throughout the past week. The market in 
the West of Scotland district was firm. Best ells are once more 
in evidence, and good quantities have been sold at good prices, 
while secondary qualities are also in better demand. Best 
splints and navigation qualities continue in a strong position, 
but ordinary steams are weak. Smalls are in better request at 
firmer rates. In the East of Scotland district collieries have 
been actively engaged, particularly in Fifeshire, where there has 
been a large number of vessels in port. Most of the steamers 
have been loading first-class steams, and this quality is sold out 
for anything like prompt shipment. Shipments have bulked 
largely during the past week, and the aggregate clearances from 
Scottish ports amounted during the week to 346,786 tons, com- 
pared with 345,148 tons in the preceding week and 314,017 tons 
in the corresponding week of last year. Ell coal is quoted, 
f.o.b. at Glasgow, 11s. 3d. to Lls. 6d.; splint, 10s. Gd. to 14s.; 
navigation, 14s. 6d. to 14s. 9d.; steam, 10s. 6d. to 12s. 6d.; 
treble nuts, lls. to 11s. 3d.; doubles, 10s. 6d. to 10s. $d.; singles, 
10s. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Market. 

THE steam coal market has been very much disarranged 
during the past week through the marine engineers’ strike, 
which continues on its irregular course, with reports extremely 
conflicting as regards the success achieved by both sides. The 
officials of the engineers’ societies state that they are satisfied 
with the progress they have made towards securing their 
demands, and admit that some boats, which in common with 
all British tonnage, they intended to hold up, have slipped 
through their hands. On the other hand, the local branch of 
the Shipping Federation has secured a pledge from each member 
not to pay the higher wages, and it has succeeded in getting a 
number of vessels away on the old rates. As a matter of fact, 
the engineers have by no means shown a solid front, and 
especially during the past few days signs of weakness have 
become more apparent. Second engineers with chiefs’ tickets 
have shown a readiness to take advantage of the strike to 
step into first engineers’ positions, though the difficulty of 
shipowners has been increased in the way of securing men for 
second engineers’ jobs. The effect of the strike has not been so 
disastrous to the coal trade as was at first expected. Foreign 
ton: has shown itself to be more plentiful than expected, 
and this week, at any rate, has seen a check on the advancing 
tendency of freights. A number of collieries had a very tight 
squeeze over last week-end in the matter of securing empty 
wagons, and in several cases stoppages at the collieries had to 
be resorted to, but on Tuesday all were working again, with every 
hope of continuing throughout the remainder of this week. 
A continuance of the marine engineers’ strike, however, is 
bound to bring about temporary suspension of operations 
at pits at intervals, and as collieries are affected according to 
the ready tonnage at their command, values rule very irregular. 
Prices, however, are not lower than last week, and in some cases 
are steadier. Quotations, however, cannot be described as 
little more than nominal, and are difficult to gauge accurately, 
owing to the varying position of colliery salesmen. The inquiry 
as regards fresh business is slow, buyers being compelled to 
hold their hands until a more hopeful outlook presents itself. 
Small coals have well maintained values, owing to the fear of 
pit stoppages, but the scarcity of empty wagons has adversely 
affected pitwood values, which are weak at 18s. to 19s. 4 


Approximate Prices. ; 
Steam coal: Best Admiralty large, 21s. to 22s.: 
best seconds, 18s. to 19s.; seconds, 17s. to 18s.; ordinaries, 
l6s. 6d. to 17s.; best drys, 18s. 6d. to 19s.; ordinary drys, 
l5s. 6d. to 16s.; best bunker smalls, 10s. 9d. to Ils.; best 
ordinaries, 10s. to 10s. 6d.; cargo smalls, 8s. to 8s. 6d.; inferiors, 
7s. to 8s.; washed smalls, 12s. to 12s. 6d.; best Monmouthshire 
black vein large, 17s. 3d. to 17s. 9d.; ordinary Western Valleys, 
16s. to 16s. 3d.; best Eastern Valleys, 15s. 6d. to 16s.; seconds, 
Eastern Valleys, 15s. to 15s. 6d. Bituminous coal : Best house- 
holds, 19s. to 20s.; good households, 17s. to 19s.; No. 3 Rhondda, 
large, 17s. to 17s. 6d.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 
large, 12s. 6d. to 13s.; through, 11s. to 11s. 6d.; smalls, 8s. to 
9s.; best washed nuts, 14s. 6d. to 15s.; seconds, 13s. to 13s. 6d.; 
best washed peas, 14s. 3d. to 14s. 6d.; seconds, 12s. 9d. to 13s. 3d. 
Patent fuel, 19s. to 21s. Coke: Special foundry, 29s. to 30s.; 
good foundry, 22s. to 25s.; furnace, 17s. to 19s. Pitwood, ex 
ship, 18s. to 18s. 6d. 





Newport (Mon.). 

The effect of the engineers’ strike has been partially 
to paralyse business and weaken prices all round for spot 
shipment. Stocks accumulated to such an extent that colliery 
salesmen were bound to accept lower figures to clear wagons, 
and last week-end the shortage of trucks was so acute that 
several stoppages at the pits were necessary. This week has 
seen an improvement in the tone of the market, owing to better 
tonnage arrivals, but the inquiry is still slow. Smalls are steady. 
Approximate values:—Steam Coal: Best Newport black 
vein, large, 17s. to 17s. 6d.: Western Valleys, 15s. 9d. to 16s.; 
Eastern Valleys, 15s. 6d. to 15s. 9d.; other sorts, 15s. to lbs. 6d.: 
best smalls, 8s. to 8s. 6d.; seconds, 7s. 6d. to 7s. 9d. Bituminous 
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coal: Best house, 18s. to 19s.; seconds, Lis. Gd. to 17s. 6d. 
Patent fuel, 19s. to 20s. Pitwood, ex ship, 18s. to 18s. 6d. 


Swansea. 

Business has been slack in most departments of the 
market during the past week, and quotations, with the exception 
of rubbly culm, have been easy for early loading. Chartering 
has been very quiet, and the shortage of tonnage and scarcity 
of new business have been evident in the general tone of things. 
An improvement is expected as more tonnage has been taken 
up during the past few days for fairly prompt loading. Current 
prices :—Anthracite: Best malting, large, 21s. 6d. to 23s. net ; 
second malting, large, 17s. 6d. to 18s. 6d. net ; big vein, large. 
lds. 3d. to 16s. 3d., less 24 per cent.; red vein, large, 12s. 9d. 
. 6d., less 2$ per cent.; machine-made cobbles, 20s. 6d. 









9d. net ; French nuts, 21s. 9d. to 23s. 9d. net ; German 
21s. 6d. to 22s. 9d. net; beans, 1 3d. to 18s. net ; 
machine-made large peas, 12s. 3d. to 13s. 6d. net; rubbly 


culm, ts. 6d. to 6s. 9d., less 24 per cent.; duff, 4s. to 4s. 3d. net. 
Steam coal: Best large, 18s. 6d. to 20s. 6d., less 24 per cent.; 
seconds, I4s. 3d. to 15s. 3d., less 2$ per cent.; bunkers, 10s. 9d. 
to lls. 6d., less 2} per cent.; smalls, 8s. 3d. to 9s., less 24 per 
cent. Bituminous coal: No. 3 Rhondda, large, 17s. to 18s.. 
less 2} per cent ; through and through, I4s. to 15s., less 24 per 
cent.; smalls, lls. to lls, 9d., less 2) per cent. Patent fuel, 
17s, to 17s. 64., less 24 per cent. 


Tin-plate and Other Quotations. 


I.C., 20 14 112 sheets, 12s. to 12s. I§d.; LC., 
28 x 20 56 sheets, 12s. 43d.; IC., 28 x 20 112 sheets, 
24s. 3d.; LC. ternes, 28 20 x 112 sheets, 22s. to 22s. 6d.; 


finished black plates, £9 10s. per ton ; galvanised sheets, 24 g., 
£10 15s. to £11 per ton. Block tin, £138 15s. per ton cash, 
£140 10s. per ton three months. Copper, £60 3s. 9d. per ton 
eash, £60 4s. 3d. per ton three months. Lead: English, 
£19 12s, 6d. per ton; Spanish, £19 7s. 6d. per ton. Spelter, 
£21 10s. per ton. Silver, 2s. 2)4d. per oz. 


Iron and Steel Trades. 

Pig iron: Standard iron, 50s, 7$d. cash, 50s. 9d. one 
month ; hematite mixed numbers, 61s. cash, 61s. 14d. month ; 
Middlesbrough, 51s. cash, 51s. 1$d. month; Seotch, 57s. cash, 
57s. l$d. month; Welsh hematite, 63s. dd.;: East Coast 
hematite, 63s. to 63s. Gd. ¢.i.f.; West Coast hematite, 66s. c.i.f. 
Steel bars: Siemens, £4 Ils. 3d. per ton; Bessemer, £4 10s, 
per ton. Steel rails, heavy sections, £6 2s. 6d. per ton. Iren 
ore: Rubio 17s. to 17s. 6d. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 

Tue tone of the Cleveland iron trade at present is one 
of settled apathy, and there appears to be no immediate prospect 
of any movement which will stimulate the trade into renewed 
activity. This is usually the quietest period of the year so 
far as the pig iron trade is concerned, and it is probable that 
July will be more than half over before there is any very sub- 
stantial change in the position. The stagnation is accentuated 
by a lack of confidence due to political affairs, and the disturb- 
ance in the American and London metal markets has also had 
a depressing effect. Business for the time being is confined 
almost entirely to immediate requirements, and though there is 
a fair inquiry for the second half of the year, consumers are 
reluctant to operate. It is understood that the remission of the 
import duty on pig iron into Russia is limited to 350,000 tons. 
One or two contingent purchases of Cleveland iron have already 
been made, and it is hoped that now there is a definite announce- 
ment as to the rebate, further orders, both for hematite and 
Cleveland pig iron, will come to this district. All the indica- 
tions seem to point to a good autumn trade. Statistically, the 
Cleveland position is exceedingly strong, and the trade enters 
upon the second half of the yeer under more favourable cireum- 
stances than it began the year in January. During the past 
six months the stocks of pig iron have probably been reduced 
by over 100,000 tons. The stock in the public store on December 
31st last was 138,707 tons, while the total is now only 78,289 
tons, showing a reduction of 60,418 tons. Makers’ stocks have 
been similarly depleted. Several firms have not a single ton 
in stock, while the aggregate is very considerably less than it 
was six months ago. At present there are only seventy-four 
furnaces in blast in the North-Eastern district, as against 
eighty-nine a year ago. No. 3 G.M.B. Cleveland pig iron is 
51s, 3d.; No. 1, 52s. 9d.; No. 4 foundry, 51s.; No. 4 forge, 
50s. 6d.; and mottled and white iron, each 50s., all for early 
or forward delivery. % 





Hematite Pig Iron. 

So far as the conditions of the East Coast hematite 
pig iron trade show on the surface, there is very little change on 
the week, but little doubt exists that the undertone is revealing 
a decidedly weak tendency. Business has reached a very low 
ebb, the lower prices now quoted having failed to stimulate the 
demand. There is nothing like the activity that was in evidence 
a few months ago, and considering that the shipping season 
should be at its height, the market conditions from a makers’ 
point of view are about as unsatisfactory as they could possibly 
be. It is inconceivable to makers and merchants that prices 
under the present circumstances can be put any lower; yet 
consumers persist in holding off the market in the belief that 
lower prices still will be seen soon. Contracts are now running 
out and are not being renewed, and altogether the outlook is 
very discouraging. The general market quotation for mixed 
numbers of hematite is 59s. for practically any delivery. 


Iron-making Materials. 

There is practically no business being done in foreign 
ore, and it is doubtful whether there will be much change until 
the end of the summer, ag consumers, owing to the restriction 
of their output, are still well stocked, and in any case prefer 
for the present to follow a hand-to-mouth policy. Sellers of 
foreign ore are adhering to 17s. 6d. per ton, which has been the 
quotation since the end of April for best Bilbao Rubio of 50 per 
cent. quality ex ship Tees. The imports during the past month 
totalled 180,000 tons. The coke position shows no actual change, 
though the tendency is a little easier. The ruling quotation for 
aie medium Durham furnace coke is 17s. 6d. delivered at the 
works, 


Manufactured Iron and Steel. 

The manufactured iron and steel trades present few 
new features. The works, with one or two exceptions, are 
still fairly busy on current contracts, but order books are lean 
and new business comes forward very slowly. A little more 
activity is to be noted in constructional steel and a few small 
orders for joists are reported, and it is anticipated that business 
will improve to some extent in the course of the next few weeks. 
During the past month 41,834 tons of steel and 3912 tons of 
manufactured iron were shipped from the Tees. The following 
are the principal market quotations :—Common iron bars, £7 ; 
best bars, £7 7s. 6d.; best best bars, £7 15s.; packing iron, 
£5 15s.; iron ship angles, £7; iron engineering angles, £7 ; 
iron ship plates, £6 15s.; iron girder plates, £7 5s.; iron ship and 
girder rivets, £7 5s.; steel bars, basic, £6 5s.; steel bars, Siemens, 
’ £6 5s.; steel ship angles, £5 15s.; steel ship plates, £6; steel 
boiler plates, £7; steel engineering angles, £5 17s. 6d.; steel 
sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.; steel joists, 





£6 12s. 6d.; steel hoops, £6 10s.; steel strip, £6 5s., all less the 
usual 2$ per cent. f.o.t. Heavy steel rails, £6; steel railway 
sleepers, £7 5s.; light iron rails, £7, all net at works. Cast iron 
chairs, £4 5s.; cast iron columns, plain, £7 7s. 6d.; floor plates, 
£3 10s. f.o.r. at makers’ works. There has been no accession 
of business in the galvanised sheet trade, buying, generally 
speaking, being limited to quite small parce's. The quotation 
for sheets of 24 gauge remains at £11, less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipyards on the North-East Coast are for the 
most part very well circumstanced as regards work, but it has 
to be noted that there is undoubtedly a falling away in the 
inquiries for new vessels. A long time must elapse, however, 
before this lack of new business could produce much effect on 
the state of employment. Several firms have sent in tenders 
to the Admiralty for the destroyers to be laid down in private 
yards under the current year’s naval programme, and it is con- 
fidently anticipated that some of the work will be placed on the 
North-East Coast. The marine engineering shops are very 
busy on current contracts, and boilermakers are also well sup- 
plied with work. General engineers, bridge builders, and makers 
of a variety of engineering requisites are doing well. 


Coal and Coke. 

A brisk tone rules in all branches of the coal market. 
A very large number of inquiries are in circulation and the 
demand comes from all quarters. For delivery during July 
holders have quoted firm and advancing values, but the tonnage 
shortage still affects the market, and fears of further tonnage 
being laid up make merchants hesitate to operate on a free 
seale. Blyth steams are difficult to secure for any portion of 
July shipment, and price is at a minimum of I4s. 6d., whilst 
for small parcels for completions higher figures have to be paid 
to secure spot lots. All other grades of steams are meeting a 
full share of the demand, and are fully steady. Gas coals move 
freely, but tonnage is still the chief check on advancing prices, 
and whilst best Durham qualities are quoted at 13s., all appear- 
ances point to further improvement setting in. Durham bunker 
coals are very steady at Ils. 4$d. to Ils. 6d. for ordinary and 
12s. to 12s. 6d. for best. The coke trade is fairly sctive and the 
market steady. Foundry coke is 19s. to 21s.; furnace coke, 
l7s. td.; and gas coke, 13s. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 24th. 

BuSINEss in iron and steel for the week fell below the average, 
except in structural steel orders, which doubled the previous 
week’s. .The New York Central and Illinois Central’s orders for 
10,000 cars has been followed this week with unimportant 
straggling orders. Canadian railway buying is in sight and 
mills here count on their share of business. Australasian rail 
orders have been large, and pending inquiries from other coun- 
tries beyond the seas point to some business worth while. No 
recent sales of pipe iron are reported, though there is much pipe 
line construction in sight, which will be pushed through later 
in the year. The shipyards, both on the coast and the Great 
Lakes, have the bulk of their requirements under contract. 
Financial and commercial organisations are bringing all possible 
pressure to bear on the President of the United States to let 
business alone, but so far he has not taken any steps. The 
expected Pennsylvania order will probably not exceed 71,000 
tons. It looks as if before long the general standard of rail 
construction would be improved. The Pennsylvania has 
inaugurated the movement. The increased cost will not stand 
in the way. The smaller interests, whose raw material is largely 
merchant steel, are now showing more confidence and have 
begun to order quite freely for deliveries during the second half 
of the year. All things considered, the steel industry is in 
satisfactory shape even with so much disemployed capacity. 
The greater steel companies report an increase in orders of about 
5000 tons a day this month over May. The drop in electrolytic 
copper to 13{ drew out very little business. For the first five 
months there were shipped for export 416,472,543 lb., which was 
132,056,779 lb. greater than the deliveries in domestic. Exports 
to June 20th, 20,693 tons; so far this year, in tons, 230,540, 
There are no signs of an improving domestic demand. 





CATALOGUES. 


Sremens BrotHers AND Co., Limited, Woolwich, S.E.— 
A new catalogue on paper insulated cables has reached us. 

Davey Broruers, Limited, of Park Ironworks, Sheffield, 
have sent us a catalogue on steam hammers for all classes of 
smith work and forging. 

From Charles Taylor, Limited, of Bartholomew-street, 
Birmingham, we have received a new catalogue on the “ ‘Taylor ” 
rotary cutting-off machine for brass tubes, &c. 

From Carson and Evans, of 3, Fenchurch-street, London, 
E.C., we have received a folder, entitled ‘‘ Better Value at 
Lowest Cost.’’ It deals with a material which is known as 
** Carvanite,” which has been put upon the market by this firm 
to meet the demand for a good reliable insulating material at 
low cost. Testimonials are given. 

WE have received from Edison Accumulators, Limited, of 
2 and 3, Duke-street, Piccadilly, W., a copy of a new catalogue 
on Edison electric pleasure cars. In this catalogue the advan- 
tages of electric vehicles are clearly set forth, and a great deal 
of general information concerning the cars themselves and the 
Edison batteries for working them is given. 

J. W. ann E. J. Parties, Limited, 23, College-hill, Cannon- 
street, E.C.—From this company we have received a catalogue 
on the Bristol electric pyrometers for indicating and recording 
high temperatures. We have also received a catalogue on 
** Rockwell”? melting furnaces for aluminium, brass, copper, 
gold, silver, and other non-ferrous metals, 

Davip CoLvILLE AND Sons, Limited, Dalzell Steel and Iron 
Works, Motherwell.—From this firm we have received an 
attractive book giving particulars of steel plates and steel and 
iron bars—sizes, brands, qualities, &c. It contains, in addition 
to these particulars, some excellent coloured pictures of the 
firm’s milling shop, cogging mill, heating furnace, plate mill, 
plate shears, and guide mill. 

Tue thermofeed patented differential pump governor is 
described and illustrated in a well got up pamphlet sent to us 
by Ronald Trist and Co., Limited, of 4, Lloyd’s-avenue, London. 
This governor when attached to the steam supply of any plant 
not only causes the pump to stop and cease work the moment 
any predetermined pressure has been attained, but starts the 
pump again as soon as any predetermined drop in pressure has 
taken place. 

THE SUPERHEATER CorPoRATION, Limited, Palace-chambers, 
Bridge-street, Westminster, S.W.-—We have received a half-tone 
diagram representing in section a locomotive boiler fitted with 
the Robinson smoke-tube superheater. It explains very clearly 
the construction and action of this superheater, and its asso- 
ciated draught retarder and pressure release valve. We under- 
stand that the diagram has been produced by the Locomotive 
Publishing Company, Limited, and that copies of it may be 
obtained gratis on application to the Superheater Corporation. 





Txos, FirtH anp Sons, Limited, Sheftield.-From this firm 


we have received a new catalogue on engineers’ small tools, 
It deals with many kinds of reamers, drills, high-speed cutters, 
and mills, metal slitting saws, &c. At the end there are some 
useful tables. In the plain milling cutter and end mill sections 
the firm has adopted a pitch for the teeth which, whilst not so 
coarse as may be used under certain conditions, is considerably 
greater than formerly used for carbon steel cutters. It is 
prepared, however, to supply cutters with teeth of any pitch 
required, 

Ruston, Procror anp Co., Limited, Lincoln.—Catalogue 
No. 3515 contains illustrations and a very full description of the 
Ruston No. 30 steam shovel, which has a total weight of 78 tons. 
The maximum depth of cut to the points of the teeth is 26ft. 6in.; 
height from the ground level to the bucket door, open, 18ft.; 
maximum cutting radius, 32ft.; maximum and minimum 
discharging centres, 28ft. and 19ft.; radius of level bottom, 
17ft. Gin.; overall length of framing, 37ft. 9in.; and width of 
framing, 37ft. 9in. The catalogue is produced in this firm’s 
usual high-class manner. 

E. Green AND Son, Limited, Economiser Works, Wakefield. 
—We have received from this company an extensive catalogue 
dealing with Green’s patented fuel economisers for steam boilers, 
It contains many illustrations of these economisers, and a vast 
amount of useful information. The first section is devoted to 
the development of the economiser. Other sections deal with 
the saving effected, design and construction, dimensions, 
capacities and heating surfaces, specifications, Green’s econo- 
misers for special purposes, Green’s economisers at electric 
light and power stations, export department, pumps, eng nes, 
air heaters, &c. 

Ruston, Procror anp Co., Limited, Lincoln.—-From this 
firm we have received two new catalogues. No. 3518 deals with 
portable engines, and No. 3509 with what are called “‘ Oil 
Country ” engines and boilers. These are built specially for 
use in the oilfields. Attention is called to a new type of boiler 
on pages 4 and 5, which has been introduced to meet the demand 
for a cheap and light type of boiler, specially suitable for use 
in countries where transport difficulties exist. It is of the 
locomotive pattern, with a large steam dome, and is claimed to 
be much stronger and more reliable than the cheap and light 
boilers built in the United States of America. The portable 
engine catalogue contains illustrations and descriptions of 
engines, both simple and compound, with the latest improve- 
ments. Both catalogues are excellent examples of the printer's 
craft. 

From Die Deutsche Maschinenfabrik A.G., Duisburg. we have 
received a very attractive catalogue dealing with cold rolling 
machinery. I[t is compiled on very original lines. The type 
is large and the general design very artistic. The pamphlet 
contains illustrations and descriptions of the firm’s cold rolling 
machines type W. Bosides these, the firm also builds a'l other 
machines used in the process of cold rolling. Appliances are also 
supplied for machining metal bands on tho edges, appliances for 
the exact straight rolling of turbine blades, rolling machines 
for rolling perfectly straight rods of copper of bevelled section, 
as used for commutator segments, and machines for straighten- 
ing bands, with cutting-off devices for certain lengths. For 
the manufacture of bands of aluminium, tin-foil, and zine, and 
for sheets in these metals for packing and similar purposes, 
the firm builds special machines, which generally are designed 
on the same lines as the standard machines type W, but which 
are fitted with special appliances. 

DevuTscHE MASCHINENFABRIK A.G.—An extensive and admir- 
ably got up work has been forwarded by this company. Its 
object is to provide readers with a concise but comprehensive 
review of the historical development of the firm. The book 
contains many illustrations showing various departments of 
the works, and each department is fully described. The chief 
departments are devoted to the manufacture of mining, quarry, 
and tunnel driving equipments, blast furnace plants, steel works 
plants for the Bessemer and open-hearth systems, rolling mill 
plants, shipbuilding plants, harbour installations and loading 
plants, and equipments for workshops, foundries, &c. The 
company also undertakes the manufacture of structural steel 
work and toothed wheels, chains, anchors, forgings, air com- 
pressors, and compressed air plants. At the end of the book 
are two long detailed lists of the company’s manufactures. 
Altogether the book is a very creditable production and one of the 
best trade publications we have seen. 

ALLEY AND MacLean, Limited, Glasgow.—It is the aim of 
the wisest firms to make their catalogues of more use than a mere 
list of productions can ever be. The book before us is an excellent 
example. It is devoted to “ Sentinel ” air compressors, but, as it 
contains 160 pages and is a handsomely bound volume, it may 
be readily understood that it is no mere list. As a matter of 
fact, it is, in many senses, a treatise on air compressors, and 
though it naturally sets out to show the superiority of the 
‘* Sentinel’ compressor, it does this in a reasonable and, we 
may add, a readable way, for it discusses the why and wherefore 
of every detail step by step, showing first the need of it and then 
why a particular form has been adopted. A point that will 
appeal to the purchaser is that the treatment is wholly on prac- 
tical lines; there is vety little theory. The book concludes 
with a few pages of useful tables. We need only add that the 
volume is excellently printed and is well worth acquiring by 
all who use compressors, whether they are “Sentinels ”’ or not, 

Leeps ENGINEERING AND Hypravuric Company, Limited, 
Rodley, near Leeds.—This is an extensive catalogue on pumps, 
hydraulic and electrical machinery, cranes, &c. It deals with 
single and double-acting hand pumps, vertical belt-driven two- 
throw pumps, three-throw pumps, “ Jumper ’’ control gear for 
automatically unloading, stopping, and starting electrically 
driven pumps and compressors, horizontal and vertical duplex 
pumps, twin-cylinder pumping engines, horizontal cross- 
compound pumping engines, vertical three-cylinder pumping 
engines, accumulators, hydraulic intensifiers, fixed riveters, 
portable hydraulic riveters, hydraulic jack lifts, portable 
hydraulic frame benders, hydraulic flanging and forging presses, 
vertical flanging presses, sectional benders, hydraulic frame 
presses, forging and stamping presses, hydraulic cylinder liner 
presses, bending presses, hydraulic pipe benders, hydraulic 
fixed luffing cranes, direct-lift hydraulic wall cranes, hydraulic 
head supported cranes, hydraulic control valves, electric hoists, 
electric travelling cranes, electric traversers, electric wall cranes, 
electric winches, &c, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


THE Council of the Institution of Electrical Engineers has 
elected Mr. H. C. Levis to be an ordinary member of Council in 
the place of the late Mr..A. B. Anderson. 


Mr. F. R. Davenport, managing director of Willans and 
Robinson, Limited, has been elected Chairman of the Council 
of the B.E.A.M.A., recently rendered vacant by the death of 
Mr. A. Bruce Anderson. 

Bretts Patent Lirrer Company, Limited, of Coventry, 
informs us that owing to increasing business it has acquired a 
new site on the railway, with siding facility, and that it has put 
up shops that will enable it to cope better with its increasing 
output. Its address in future will be Foleshill Works, Coventry. 








Contracts.—-The Victoria Falls and Transvaal Power Com- 
pany, Limited, has ordered from J. Dampney and Co., Limited, 
300 gallons of ‘‘ Apexior’’ boiler composition. This quantity 
represents the company’s requirements for one year. 

















Jury 3, 1914 


THE ENGINEER 


27 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


Tue general condition of the iron and steel market 
is unchanged, The works as a rule try to obtain better prices, 
and bars are no longer sold at M.91 for inland consumption and 
M.80 p.t. for export. Both dealers and consumers show an 
inclination to buy a little more freely at the above-named 
quotations. Regarding general employment in the raw and 
manufactured iron department, a tolerably good activity can 
he stated to have continued in the various branches, and restric- 
tions in output Gontemplated a short time ago seem unnecessary 
now. As has been reported before, sales of the Pig Lron Con- 
vention in the third quarter will be effected at the current 
quotations, but for October a reduction in price is generally 
expected. The Coal Convention has also announced a reduction 
in the price of coal and coke for that quarter. In the meantime 
the Pig Iron Convention has raised the export bounty from 
M.4.75 to M.5.50 p.t. For sales of Siegerland iron ore in the 
third quarter a reduction of M.5 p.t. has been resolved upon. 
The consumption of iron ore is decreasing. Semi-finished steel 
and sectional iron sell regularly. The basis price for girders is 
M.117.50 p.t. In bars a fair business has been done at M.95 
to M.96 p.t., and in some cases M.98 p.t. could be realised. 
Export quotations remain at M.81 to M.82 p.t. Orders for 
basic bars are taken at M.138 p.t.. An improving condition has 
been noticed on the sheet market, and a rise of M.2 to M.3 p.t. 
can be carried, Competition is keen in plates, and rates cannot, 
therefore, be advanced as intended. Common basic plates 
are known to have been sold at M.100 p.t. A little more life 
has been stirring in pipes lately, and the business in drawn wire 
is more favourable than that in wire nails, prices for which 
are steadily decreasing. 


Sales of the Steel Convention. 

During May this year deliveries of the Steel Con- 
vention were 552,872 t., as compared with 512,445 t. in April, 
1914, and 567,331 t. in May, 1913. Of the above-named 
quantity, 131,378 t. were semi-finished steel, compared with 
133,841 and 141,628 t.; railway material, 231,072 t., com- | 
pared with 199,139 t. and 237,194 t.: sectional iron, 190,422 t., | 
compared with 179,465 t. and 188,509 t. 








The German Coal Industry. 
A fairly strong tone is reported from the coal market, 
both in Silesia and Rheinland-Westphalia. Deliveries are 
are well up to the average. 


oe 
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Austria-Hungary. 

The raw and finished iron trades continue to be in 
differently occupied, with prices tending to weakness. At a 
recent meeting of the Prager Eisen Industrie Gesellschaft, 
business in the past six months was reported to have shown a 
decrease, compared with the corresponding period last year ; 
prospects, at the same time, were stated to be rather clouded. | 
A limited business is being done in coal. | 


Iron and Steel in Belgium. 

Business in all departments of the iron and allied trades 
can only be reported as slow. There is again no official change | 
in prices to be noted, and the general condition of the iron and 
steel market is discouraging. If a little more life is felt one 
week, depression increases the next, and the want of confidence 
is still very marked. A good many people are inclined to take 
a gloomy view of the iron and steel trades, and there certainly 
is some ground for anxiety, though not to the extent expressed 
by the pessimists. The engineering shops are, on the whole, 
well employed, but the prices obtainable leave very little profit ; 
some of the smaller firms continue to complain of a lack of 
orders. 





LAUNCHES AND TRIAL TRIPS. 


San Nazario, steel screw steamer: built by W. Doxford and | 
Sons, Limited ; to the order of the Eagle Oil Transport Com- 
pany, Limited, London; dimensions, 540ft. by 664ft. by 34ft.; 
to carry 15,600 tons oil; engines, quadruple-expansion, 284in., | 
4lin., 58in., and 84in. by 54in. stroke, pressure 220 Ib. per square 
inch ; launch, June 9th. 

AzTE©, steel screw steamer ; built by Wm. Doxford and Sons, 
Limited ; to carry oilin bulk ; a speed of 11.5 knots was obtained 
on trial trip, June 12th. 

City OF RANGOON, steel screw steamer ; built by Wm. Gray 
and Co., Limited ; to the order of Ellerman Lines, Limited, of 
Liverpool ; dimensions, 457ft. 6in. by 55ft. 3in. by 34ft.; 
engines, triple-expansion, 25jin. by 44}in. and 77in. by 5lin. 
stroke, pressure 220 lb. per square inch ; constructed by Central 
Marine Engine Works of Wm. Gray and Co., Limited ; a speed 
of 14 knots wag attained on trial trip, June 12th. 

TAMAHA, steel screw tank steamer; built by Sir Raylton 
Dixon and Co., Limited ; to the order of the Tank Storage and 
Carriage Company, Limited, of London ; dimensions, 434ft. by 
54ft. 6in. by 38ft. 84in.; to carry oil in bulk ; engines, quadruple- 
expansion, 24in., 35in., 50}in., and 73in. by 5lin. stroke, pressure 
220 Ib. per square inch ; constructed by North-Eastern Marine 
Engineering Company, Limited ; launch, June 12th. 

MACCLESFIELD, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Great 
Central Railway ; dimensions, 250ft. by 34ft.; to carry cargo 
and some passengers ; engines, triple-expansion ; constructed 
by Swan, Hunter and Wigham Richardson, Limited ; a speed 
of 134 knots was obtained on trial trip, June 18th. 

SAXONIAN, steel screw steamer ; built by the Greenock and 
Grangemouth Dockyard Company, Limited ; to the order of 
the Petroleum Steamship Company, Limited ; dimensions, 
374ft. by 51ft. 3in. by 29ft. din.; to carry 6900 tons petroleum ; 
engines, triple-expansion, 27in., 44in. and 73in. by 48in. stroke, 
pressure 180 1b. per square inch; constructed by Dunsmuir 
and Jackson, Limited, of Glasgow ; trial trip, June 19th. 

GORI, steel screw steamer; built by Harland and Wolff, 
Limited, Belfast : to the order of the British and African Steam 
Navigation Company, Limited; dimensions, 419ft. 6in. by 
54ft.; to carry cargo, trading to West Coast of Africa ; engines, 
triple-expansion ; constructed by Harland and Wolff, Limited ; 
trial trip, June 20th. 

Ricarpo A, Merstres, steel screw steamer; built by Wm. 
Gray and Co., Limited, of West Hartlepool; to the order of 
Ricardo, A. Mestres, Limited ; dimensions, 377ft. by 50ft. 9in. 
by 29ft. 3in.; to carry oil in bulk ; engines, triple-expansion, 
25in., 4lin, and 68in. by 48in. diameter, pressure 180 lb. per 
square inch ; constructed by the Central Marine Engine Works ; 
a speed of 11} knots was attained on trial trip, June 22nd, 

Dracut No. 61s, direct-geared bucket dredger; built by 
Lobnitz and Co., Limited, Renfrew ; for service on the Suez 
Canal; launch, June 23rd. 

CoRINTHIC, steel screw steamer ; built by Irvine's Shipbuilding 
and Dry Docks Company, Limited; to the order of Messrs. 
W. H. Cockerline and Co., of Hull; dimensions, 400ft. by 52ft. 
by 29ft. 6in.; to carry 8000 tons; engines, triple-expansion, 
25hin., 42in. and 70in. by 48in. stroke, pressure 180 lb. per 
square inch ; constructed by Richardsons, Westgarth and Co., 
— 3 @ speed of 12 knots was attained on trial trip, June 
© 

3rd. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

f The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


23,078. October 13th, 1913.-ExpLosion Morors THE VALVE 
LEVERS OF WHICH ARE PROTECTED BY A CASING, Société 
Anonyme H., and A. Dufaux and Cie., of Route des Acacias, 
Geneva, Switzerland. 

This invention relates to improvements in explosion motors 
in which the levers actuated by the cam shaft of the motor and 
controlling the valves are protected by a casing, and it consists 
in means for ensuring the lubrication of the valve lever and its 
actuating rod automatically by the gases driven out of the 
motor casing. A is the lever of the supply valve B, and C the 
actuating rod of the lever A. ‘This rod is continued into the 
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casing D of the motor, where it is operated by the cam shaft. 
The lever A is pivoted in the casing E, which is solid with the 
elbow E! fitted to the motor cylinder F, and which contains the 
supply valve B. The casing E is closed by a cover X and the 
rod C is protected by a tube G extending from the motor casing 
D to the casing E of the lever A. The bearings H, through 
which the rod C passes into the casings D and E, are pierced 
with longitudinal grooves H', which establish communication 
between the casings through the protecting tube G. This 
latter will thus serve to convey to the lever A the gases driven 
out of the casing D by the piston after each explosion. The 
lubrication of the lever A and its actuating rod C will in this 
manner be automatically effected.—June 10th, 1914. 


DYNAMOS AND MOTORS. 


26,502. November 18th, 1913.—ImMPpROVEMENTS IN AND RELAT- 
ING TO DyYNAMO-ELECTRICAL MEANS FOR STARTING INTERNAL 
ComBustTIoN ENGINES AND LIGHTING SYSTEMS IN CONNEC- 
TION THEREWITH, Louis Joel Wolf, of the Wilson-Wolf 
Engineering Company, Limited, of Laycock’s Mill, Thorn- 
ton-road, Bradford. 

The engine shaft A is provided with two pulleys or sprocket 
wheels B and C. On the dynamo-electric machine shaft D 
and on the dynamo machine itself is arranged the epicyclic 
gear, in which the cage F bears directly on the shaft D with 
two sleeves G and H and carries the planet wheels J. Keyed 
to the shaft D is the sun wheel K. Secured to the dynamo E 
and forming an outside bearing for the sleeves G and H is a 
stationary casing L having the internal set of teeth M with which 
the planet wheels engage. Mounted on the sleeve G is a pulley 
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or sprocket wheel N connected to the sprocket wheel B on the 
shaft A by means of a band or chain O. Mounted on the shaft D 
is a further pulley or sprocket wheel P connected to the pulley 
or sprocket wheel C by a band or chain Q. The pulley N is 
mounted on the sleeve G by means of a one-way clutch or free- 
wheel device, which permits the pulley to overrun the sleeve, 
while the pulley P is mounted on the shaft D by means of a 
similar free-wheel device which permits the shaft D to overrun 
the pulley P. The action of the device is as follows :—In 
starting the dynamo-electric machine acts as a motor and its 
shaft D actuates the epicyclic gear and rotates the sleeve G 
at a slower speed, carrying the pulley N with it and therefore 
rotating the engine by the pulley or sprocket wheel B, the free- 
wheel arrangement allowing the shaft D to overrun the pulley 
Q. As the engine gathers speed and as soon as the relative 
speeds of D and A are such that the free wheel of the pulley P 
takes up the drive the engine will, through the pulleys C and P 
and the latter’s free wheel, begin to rotate the shaft D. The 





dynamo-electric machine is connected with an accumulator 
and, if desired, with a lighting system of suitable design and 
provided with a suitable automatic cut-out, as is usual in such 
cases.—J une 10th, 1914. 


BATTERIES. 


January Ist, 1914.-PRocEss For RESTORING THE AcTIVITY 

or A Positive EtecTropE Mass ror ALKALINE ACCUMU- 
LATORS, Svenska Ackumulator Aktiebolaget Jungner, of 
4, Fredsgatan, Stockholm, Sweden. 

This invention relates to a process for restoring the activity 
of a positive electrode mass for alkaline accumulators. The 
electrolyte is drawn off and the cell eventually rinsed out a 
couple of times with water. Thereafter the reducing agent, 
preferably heated to about 90 deg. Cent., is poured in and the 
cell is left in quiescence for some hours. Thereafter the liquid 
is drawn off and the cell is rinsed out several times with water, 
then new electrolyte is poured in and the cell charged as usual. 
It has proved desirable to evacuate the cell before the reducing 
agent is poured in, in order that the latter may more completely 
penetrate the electrode mass. About three chargings and dis- 
chargings are required before the highest capacity is attained 
from a mass, having been treated or refreshed in the above 
described manner by means of a reducing agent. As an example 
of a suitable reduction, liquid cane sugar solutions and glycerine 
are mentioned. A suitable sugar solution is obtained by dis- 
solving 250 grammes of powdered sugar in one litre of water.— 
June 10th, 1914. 


72. 


TESTING AND MEASURING INSTRUMENTS. 


5157. February 28th, 1913.—IMPROVEMENTS IN OR RELATING 
vo Evectriciry METERS, Johannes Elster, of Neue Konig- 
strasse, 7 and 8, Berlin, Germany. 

The field system, according to this invention, may be formed, 
as shown, of four substantially similar coils F, each occupying 
approximately 90 deg. of the field, the polarities being desig- 
nated by the symbols N and 8. The coils F are arranged with 
their straight radial conductors closely against each other, 
except in the case of two of them, where a slot is left for intro- 
ducing the armature shaft. The armature coils are designated 
A. ‘The arrangement shown has several great advantages. ‘I he 
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field coils assist each other, inasmuch as the flux eddy produced 
by their straight parallel conductors passes undivided around 
both, or, in other words, the eddy increases the two effective 
fields of the coils. Furthermore, the curving of the inner parts 
of the field coils leaves a space in which the meter shaft is free 
to rotate, so that access can be had to the bottom bearing. All! 
the field coils may be arranged on one side of the armature and 
fixed to a supporting body having an opening corresponding 
with the central aperture between the coils. This ensures a 
simple and compact construction of the whole meter, which is 
exposed and accessible. There another illustration.— 
June 10th, 1914. 


6454. March 13th, 1914.—ImMpRovEMENTs IN Rotary TRANS- 
MISSION DyYNAMOMETERS WITH RECORDING APPARATUS, 
Max Rockstroh, of Villa Liitzow, Klein-Sedlitz, near Pirna, 
Saxony, Germany. 

In the drawing A designates a shaft, which has an axial bore 
A! and to which is fixed a collar or holder B carrying a cylinder 
C witha piston C'. The interior of the cylinder C communicates 
by means of a pipe X and radial duct Y with the axial bore A’. 
A pulley D loose on the shaft carries a driver member E arranged 
to abut against the outer face of the piston C', so that rotation 
of the pulley in the direction indicated by the arrow in the upper 
illustration drives the piston C! into the cylinder C and imparts 
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rotation to the shaft. An enlarged part of the bore A‘ contains 
a piston or plunger G, which projects out of the shaft into a 
housing H fixed to the bearing F. A cylindrical extension H* 
of the housing H contains a plunger I facing the plunger G, the 
plunger I being of larger diameter than the plunger G. It will 
be seen that the piston C!, acting through the fluid in the cylinder 
and the bore A}, drives the plunger G against the plunger I 
and forces the latter towards the outer end of the cylinder H’', 
which is closed except where joined to a pipe K. The plunger 
I expels through the pipe K fluid which acts on a plunger L 
forming part of the recording apparatus M. The plunger L 
is connected to one end of a double-armed lever O, the other 
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end of which. is. attached to a spring P. The lever actuates a 
style-holder N, which works in front of a chart rotated as indi- 
cated by the arrow in the lower illustration by the clockwork 
of the recording apparatus.—June 10th, 1914. 


ORDNANCE AND ARMOUR. 


19,337. August 26th, 1913.—ImMpPpROVEMENTS IN FUSES FOR 
Provectites, Sir W. G. Armstrong, Whitworth and Co., 
Limited, and Stephen Maguire Murray, both of Elswick 
Works, Neweastle-upon-Tyne. 

The striker A which carries the needle B is normally held 
stationary by a shearing wire C, and it has in it a longitudinal 
slot D to receive a second shearing wire E. The striker A has 
fixed to it a disc or head F, the front face of which engages with 
notches G in the pivoted arms H and normally holds them in 
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recesses in the uose of the projectile. The shock of discharge 
causes the striker A to shear the wire C and to move rearwards, 
thus releasing the pivoted arms H, which are then caused by 
air pressure and centrifugal force to fly outwards until their 
tail ends, coming against the rear face of the head F, carry the 
striker A forward again until it is arrested by the shearing wire E 
coming to the end of the slot D. On impact the arms H are 
forced further backwards and their tail ends force the striker A 
forwards, causing it to shear the wire E and force the needle B 
against the detonator I, thus exploding the charge J.—June 10th, 
1914, 


SHIPS AND BOATS. 


4309. June 6th, 1913.—IMPROVEMENTS IN OR RELATING TO 
THE CONTROLLING OF ELEcTRIC Motors FOR SHIP Pro- 
PULSION AND TO MEANS THEREFOR, Siemens-Schuckert- 
werke, G.m.b.H., of 3, Askanischer Platz, Berlin, 5.W., 11, 
Germany, and Friedrich Hiilss, of Westfilische Strasse, 59, 
Berlin-Halensee, Germany. 

This invention has reference to the controlling of electric 
motors for ship propulsion and to means therefor, the main 
object being to effect the quick starting or reversal of motors, 
such as used for driving screw propellers in war vessels 
to ensure quick .manceuvring. M M! are two mechanically 
coupled propeller motors whose armatures are fed from a supply 
battery, the cells of which are grouped in two sets or halves 
A A‘. TT! are ordinary separate switches for the main and the 
exciting circuits, which are always closed when the motors are 
to be started. F is the direction controlling switch, G is a 
series parallel switch for the two motors, and U is a switch which 
puts either the half or the whole of the battery on to the motors. 
The commutation pole and compensating windings of each of 
the motors are indicated by K and K', whilst the exciting wind- 
ings are indicated by E E'. A short-circuiting device or by-pass 
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switch R is also provided whereby a fixed resistance in the 
exciting circuit can be brought into or put out of action. This 
arrangement is operated in the following manner :—The fields 
E E! of the motors are first excited on the closing of the main 
switches T T}, and the motors are then ready for starting. The 
switch U, being in the full line position, connects up one-half 
of the battery, and the switch G connects the motors in series. 
The direction control switch F is open when the motors are at 
rest. For the purpose of starting, therefore, the switch F is 
closed, and hence each armature receives one-fourth of the whole 
battery potential. Consequently the vessel runs at a slow speed. 
For the purpose of obtaining middle speed the switch U is thrown 
over to connect up the whole battery. Finally, for high speed, 
both motors are connected in parallel through the switch G. 
If necessary, an intermediate step can always be obtained by 
short-circuiting the exciting circuit resistance at R. Supposing 
the vessel is to be reversed, the switch G is first set for series 
connection and the switch U for connecting the half battery. 
Then the switch F is set for the astern movement, whereupon U 
is set for full voltage and G for parallel connection. It is an 
important feature of the invention that the three switches 
F U G are arranged close to each other in a series ; for example, 
from left to right in the order named. When, therefore, the 


speed is to be increased the switches are successively operated 
from left to right, whereas when the speed is to be reduced they 





are operated from-right to left. Thus, for the forward move- 
ment the switching steps are performed from left to right thus, 
FUG. For reversing from full speed forward to full speed 
astern the successive order is first from right to left, G U F, then 
from left to right, U G.—June 10th, 1914. 


MISCELLANEOUS. 


18,584. August 15th, 1913.—IMPROVEMENTS IN ACETYLENE 
GENERATORS, John Harwood Clarke, of 4, Sumner-terrace, 
Onslow-square, South Kensington, London. 

The generation of acetylene gas by the action of water upon 
carbide of calcium is accompanied by the evolution of consider- 
able heat with consequent liability to objectionable chemical 
or molecular changes in the constitution of the gas. The object 
of the present invention is to obviate to some extent such unde- 
sirable results, and this is effected by so constructing the gener- 
ator as to enable it to dissipate as rapidly as possible the heat 
evolved from the generation of the gas. With this object the 
walls of the generator chamber or chambers are designed to 
have as great a radiating surface as possible, either by pro- 
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viding them with radiating fins or webs, or making the walls 
themselves corrugated, thereby increasing the ratio of radiating 
surface to the volume of generator, and this construction may 
also be applied to generators provided with other cooling devices, 
such as enclosing them within a water jacket, and also to the 
walls of such water jackets themselves. A simple form of the in- 
vention is illustrated in the accompanying drawing. Upon a 
stand A of any suitable construction is mounted the generator 
B provided with a cover C held in closed position on the 
generator by the arch piece D and screw E. The generator 
is formed with a large number of ribs, fins, or webs F for the 
purpose of radiating as quickly as possible the heat generated in 
the apparatus when the gas is being formed.—June 10th, 1914. 


3818. February 13th, 1914.—-IMprovepo THERMAL ConTAcT 


Device For Exectric Circuits, Betty Jeidel, née Hendel, 
of 1, Am Johannistisch, Berlin, Germany. 





| 
| 


This invention relates to an improved thermal contact device | 


for use in connection with closed circuit current systems, par- 
ticularly in connection with fire and temperature alarms. 
Slidably mounted upon a rod of magnesia A is a tube or sleeve B, 
which carries the contact element C. A second tube or sleeve D 
likewise slidable upon the bar A, carries the other contact 
element F, the two tubes being so arranged relatively to each 
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other that a plate G of insulating material carried by the sup- 
porting spring of the contact element Cis situated a short distance 
below the contact element F. As soon as the tube B becomes 
heated and expands the contact element C will be separated 
from the contact element F, and immediately thereafter, under 
the continued expansion of the tube B, the plate G will bear 
against the contact element F, moving the latter with it, so 
that the two contact elements C and F will be kept constantly 
at a short distance from each other. As soon as the tube B 
cools a very slight contraction thereof will suffice to bring the 
contact element C again into contact with the coritact element F. 
—June 10th, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,093,881. Wisp Wueer, L. A. Payton, Ellendale, Okla.— 
Filed February 24th, 1913. 

The windmill has a hollow vertical shaft carried in bearings 
in a frame, and a hollow horizontal shaft geared to the upper 
end of the vertical shaft. A second frame has a sleeve supported 
upon the top of the first frame and journalled on the upper end 
of the vertical shaft. The second frame has bearings for the 
horizontal shaft at opposite sides of the vertical shaft. A wind 
wheel having tilting blade sections is mounted on the outer end 





of the horizontal shaft, A rod is mounted slidingly within the 
horizontal shaft and is operatively connected to the blade 
sections to tilt them. ‘The second frame has a pair of hori- 
zontally projecting arms on the side opposite the wind wheel, 
one of these arms carrying a counterweight and the other arm 
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being provided with a lever having its lower end in line with the 
horizontal shaft and connected with it. A vertical arm project- 
ing upward from the second frame carries a pulley in line with 
the vertical shaft, and a cord passes through the vertical shaft 
and around the pulley and connected to the upper end of the 
lever, ‘There is only one claim, 


1,093,684. Water Finrer, R. Campbell, Liverpool, Fugland.--- 
Filed December 13th, 1910. 

The filter comprises a chest or casing provided with two 
chambers, one chamber being provided with an inlet opening 
and the other with an outlet. X filtering member removable as 
a whole is adapted to be mounted in the chest, this member 
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comprising a centrally disposed diaphragm having openings or 
passages extending through it, and shells secured to and carried 
by the diaphragm upon opposite sides thereof. A_ filtering 
medium is mounted upon each of the shells, and there are means 
for securing the diaphragm and shells in position, There are 
six claims. 


1,094,167. THrorrte GovERNOR FOR INTERNAL COMBUSTION 
Enoines, C. C. Riotte, deceased, Jersey City, N.J., by M. L. 
Riotte, administratrixr, Yonkers, N.Y., assiqgnor to Standard 
Motor Construction Company, Jersey City, N.J., a Corpora- 
tion of New Jersey._-Filed February 16th, 1912. 

The controlling apparatus has a gas pipe having a feeding 
end and a distributing end, with a movable throttle between 
these ends. There are means for manually varying the position 
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of the throttle and for yieldingly holding it in an adjusted or 
normal position. ‘There are meaus operated by an increase in 
air tension in the distributing end of the gas pipe for moving 
the throttle from its normal position in a direction to reduce the 
area of the passage controlled by it, and means to return the 
throttle again to its normal position when the increase in tension 
in the distributing end above normal ceases. ‘There are five 
claims. 








Arc Works CLuB ANNUAL ATHLETIC Sports.—The annua 
athletic sports held in connection with the firm of Crompton and 
Co., Limited, were successfully carried out on Saturday, June 
20th. In previous years the races had been confined to those 
employed at the Are Works, but this year the committee 
arranged three open events. These open events received a large 
entry, and some well-known riders and runners competed, but 
the Club’s 100 yards champion, J. R. Tucker, won the 100 yards 
open event off the 64 yards mark. The silver cup now becomes 
Tucker’s absolute property, he having won the championship 
for the past three years. At the conclusion of the sports tlc 
wrizes were distributed by Mrs. Tufnell, wife of Mr. Carleton F. 

ufnell, president. of the Club and chairman of the company. 
In the evening a féte was held, and the day was brought to a close 
by a display of fireworks. The arrangements were carried out 
by a committee under the secretaryship of Mr. P. G. Cheverton. 
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THE DEVELOPMENT AND THEORY OF THE 
PITOT TUBE. 
By Professor A. H. GIBSON, D.Sc. 
No. I, 

‘Tue Pitot tube, devised by Pitot in 1732, was first 
deseribed by him before the Academy of Sciences of 
Paris in November of that year. His description, 
with its accompanying sketches, shows that the 
instrument consisted of a combination of two tubes, 

‘ pressure’? and an “impact”? tube, of which 
the former was straight and the latter was bent at 
right angles near its lower extremity. The tubes 
were mounted on a wooden frame of triangular cross 
seetion with the open end of the straight tube near 
ile flat base of the frame. The horizontal branch 
«f the bent tube was fitted into a groove in the frame, 
its open end reaching to the acute angular edge of 
the latter in line with the open end of the straight 
tube. <A sliding gauge was used with the instrument. 
‘The tubes being submerged to the required depth, 
ith the impact orifice facing upstream, the zero 
of the gauge was adjusted to the level of the column 
in the straight tube, and the height to which the water 
rose in the impact tube was observed against the 
gauge. 

Pitot’s original sketch shows an impact orifice of 
the same diameter as the rest of the tube. In a 
later paragraph of his paper, however, he discusses 
the possibility of adapting the instrument to measure 
the speed of vessels,’ and, describing what he considers 
io be the best method, states that two tubes are to 
he used piercing the hull at some distance below the 
water line. One of these is to have its orifice flush 
with the side of the vessel and parallel to its axis, 
while the other is to have a bend directed towards 
the bow “ with a flaring opening as in my machine.” 
These tubes being extended to some convenient point 
inside the vessel, each is connected to a vertical glass 
tube, and when the vessel is in motion its speed is 
to be computed from the difference of head or level 
in these tubes. From the evidence offered by this 





paragraph and by Pitot’s original sketch it is probable | 
that both types of impact orifice, the parallel and the | 
flaring, were used in the earliest instruments. 
The relationship which should obtain between the | 
velocity and the difference of head in the gauge tubes | 
was deduced very simply by Pitot. To quote his 


own words :-—‘‘ The force impressed by the velocity | 
is always equal to the weight of a given prism of | 
water, the cross sectional area of which is the same | 
as that of the surface impinged upon and whose height | 
is the same as that from which the water would have 
had to fall in order to acquire that velocity. Hence 
the water should ascend in the (impact) tube of my 
machine through the force of the current, exactly 


to the height from which it should have fallen to 
form that current.’ This would involve the relation- 








Fig. 1 


feet. 





ship h = pa Owing, however, to the fact that 
29 


Pitot’s form of pressure tube was not well fitted for 
giving a true reading of the statical pressure in the 
neighbourhood of the impact orifice, experiments 
showed that the actual relationship was equivalent to | 


h=k al ’ | 

2a | 

orv=Cy 2Qgh. fs. | 

where k = 1.5 and C = .815. | 


Following Pitot’s publication of his discovery many 
investigators used the instrument, some using the 
single impact tube, others the impact tube in con- 
junction with the pressure tube. In the latter case 
it was found that the coefficient of the instrument 
was greatly affected by the slightest change in the 
shape or position of the pressure orifice, and that an 
exhaustive calibration was necessary in order that 
the readings of the instrument might give a true 
record of the velocity. Moreover, the instrument was 
used only in open channels in which the velocities, 
and hence the values of h, were small,? and the diffi- 
euty of obtaining an accurate reading of this head 
was agerav ated by the fact that the surfaces of the 


s For recent dev; elopments of this idea. an article by F. B. Sanborn, 
in Engineering News, N.Y., vol. 65, 1911, p. 540, should ‘ consulted. 
* For a velocity of 1 f.s., h is only .288in. if k = 1.5 
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water column or columns were very little removed 
from the unsteady surface of the stream. Its indica- 
tions were often at variatce with those given by the 
use of floats, and consequently it came to be regarded 
as an instrument rather interesting than valuable, 
whose field of application was, in any case, very 
limited. 

The great drawback of these early instruments 
was the failure of the pressure tube to give an accurate 
record of the statical pressure corresponding to its 
depth of immersion. Numerous experiments* on 
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impact tubes of such widely different forms as are 
shown in Fig. 1 show that whatever, within wide 
limits, the form of orifice adopted for such a tube, 
the height of the corresponding column is sensibly 


2 
equal to—slightly less than— > feet. On the other 
hand, it is a matter of some difficulty to design a 
pressure tube which shall give the true pressure at 
@ point in a flowing stream. Where a flush-ended 
and thin-walled tube is used, with its end parallel 
to the flow of the stream, eddies are formed behind 
the tube and a region of low pressure is instituted 
towards which flow takes place from all directions, 
including the open end of the tube. In addition to 
this the flow around the end of the tube is distorted, 
as indicated in Fig. 2, and this distortion of the lines 
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Fig. 3 


of flow involves a diminution of pressure towards 
their centre of curvature. It follows that the pressure 
recorded by such a tube must be less than the true 
statical pressure in the undisturbed stream, and to 
this fact is due the small values of the coefficient C, 
as obtained by Pitot and others. 

Experiments carried out on such tubes by Messrs. 
Heenan and Gilbert‘ showed that with an internal 
diameter of jin., and with a wall thickness of either 
dsin. or fin., the mean recorded idaeencin were about 


> White, Journal of, Association of ‘Engineering Societies, August, 


1901. Also Threlfall, ‘* Proceedings,” Institution of Mechanical Engi- 
neers, 1904, ag 4 ‘and ii, .» Pp. 245; and Airey, Engineering News, 
vol. 69, 1913, p. 


P a brovee tages” “Institution of Civil Engineers, vol. 123, 1895, p. 
2 72, 





” too low. Assuming the impact tube to give 
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accurate readings, this would make h = 1.47 3h 


or» = .825 ./2gh, as compared with Pitot’s valyes 
1.50 and .815. Owing to the periodic nature .of 
the eddy formation behind such a tube, even in, & 
steady stream, the recorded pressure suffers a periodic 
variation of fairly wide amplitude on each side of} 
the mean, while the slightest inclination of the plane 
of the orifice to or from the direction of flow causes 
an appreciable alteration in its readings. For these 
reasons such a pressure tube is essentially unsatis- 
factory, even if calibrated. 

The first great improvement in the instrument was 
due to Darcy’, who used a modified form during his 
experiments on the waterworks of the city of Dijon 
in 1856. This instrument, as illustrated in Fig. 3, 
was afterwards used by Darcy and Bazin‘ in their 
classical researches on the flow in pipes and open 
channels, and may be said to have become, for the 
first time, an instrument of precision, capable under 
suitable circumstances of giving results comparable 
in accuracy with those of any other device for measur- 
ing the velocity of flowing water. 

The instrument consists essentially of two bent 
tubes. One of these is drawn to a point and faces up- 
stream with a small impact orifice at the extremity 
of its horizontal length. In the second tube the 
horizontal branch is bent downwards at the tip so 
that the plane of its open end is parallel to the direc- 
tion of flow. These communicate with two vertical 
glass tubes, which are connected at their upper 
extremity to a common chamber from which air may 
be exhausted so as to bring the two water columns 
to a convenient height on the scale. A two-way 
cock R is provided, by which the columns may simul- 
taneously be isolated from their orifices. The 
columns having come to rest, this cock is closed and 
the head is measuréd by verniers. 

Darcy and Bazin rated this instrument in flowing 
water—firstly, against surface floats, and secondly, 
by obtaining the velocity at many points in a cross 
section and by comparing the mean so obtained with 
the known mean velocity. A series of ratings were 
also obtained by mounting the instrument on a boat 
towed through still water with a known velocity. 
The values of the coefficient C for this instrument 
were as follows :— 

(1) Experiments in current, compared with float 
observations. Mean value of C = 1.006; maximum 
value = 1.039; minimum value = .981. 

(2) Experiments in current, compared with weir 


observations. Mean value of C = .993; maximum 
value = 1.029; minimum value = .965. 
(3) Experiments in still water. Mean value of C 


= 1.034; maximum value = 1.053; minimum 
value = 1.015. 

Darcy and Bazin considered the still-water ratings 
unreliable on account of the action of the boat on 
the instrument. The pull of the tow rope altered the 
fore-and-aft displacement of the boat, depressing 
the point of the gauge, making its indications too 
small, and the value of C too large. The mean of 
the values for running water is 1.00, and this was 
adopted as the true constant for the instrument. The 
improved degree of accuracy attainable by this instru- 
ment was due partly to the fineness of bore and to the 
form of the pressure tube, and partly to the provision 
for raising the water columns above the level of the 
running water and for isolating these while readings 
were being taken. 

The Theory of the Pitot Tube.—Pitot’s own state- 
ment of the theory of the impact tube, as already 
quoted, was very brief and concise. To summarise 
his argument—‘ A given head h of water produces 
a velocity v on efflux, and consequently the same 
velocity will produce the same head if checked on 
impact.” This Pitot took as axiomatic and as requir- 
ing no proof. 

Although this simple hypothesis is in close agree- 
ment with the results of experiment, the question is, 
in reality, somewhat complicated. If a flat plane 
surface of the same area as the end of the impact tube 
be exposed to the normal impact of a current, the 
pressure at the centre of its front face is undoubtedly 
equal to At this point the central filament 
divides, the velocity must be zero, and the pressure 
is in excess of that at a point where the velocity is v 
by an amount corresponding to the head equivalent 
of this velocity. This has been verified experiment- 
ally by numerous observers.? The velocity of flow 
over the plane surface increases from the centro 
outwards, the pressure consequently diminishes, 
and the resultant pressure per unit area over the 


, v? 
whole surface is less than ry Thus Stanton, from 
g 
experiments on circular planes of lin., 2in. and 2. 5in. 
diameter, obtained distributions of pressure across 
a diameter as indicated in Fig. 4, and a mean preasure 


Momoires 





5 Darcy, “ Les Fontaines in gg 4 la Ville de Dijon.” 
de l’Académie des Sciences, vol. 15, 


6 Darcy an * Recherches ol 1865. 

7 “ Proceedings,” institution of Civil Engineers, vol. lx., p. 436 
(Roorkee Hydraulic Experiments). ‘ Hydraulics,’ Unwin, p. 300. 
(J. S. Yo wenn of Association of Engineering, August, 
1901, p. 35 ek ). _“* Proceedings,”’ Institution of Civil Engi- 
neers, vol. clv: pins p. 78 (Stanton). 
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of approximately .58 5 per unit area over the front | 
g 


face. From these results it appears that when in a 
state of equilibrium the boundary between the dead 
water in an impact tube and the water in motion in 
the stream cannot be a plane surface coincident with 
the plane of the orifice. If at any instant this could 
conceivably be the case, the pressure at the centre 
would be greater than at any other radius, and flow 
would take place from the centre outwards, leaving 
a boundary surface of the general form shown by the 








| 
curve A BC of Fig. 5. 


Indeed, for the mean pressure 
to approximate to its observed value - some — 
state of affairs as is here outlined must of necessity | 
exist. | 
In order to obtain experimental confirmation of | 
this the author prepared a series of models of such | 
orifices. These were formed from cardboard .017in. | 
thick, had inside widths of .20in., .40in., and .60in., 
and lengths of about 1.3in. They were tested in a 
Hele-Shaw stream-line apparatus and, as so used, 
represent in effect the impact orifices of a series of 
tubes of the given widths and of infinite length in a} 
direction perpendicular to the glass boundary sur- | 
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Fig. 5 


faces, the flow in all cases being two-dimensional. 
Figs. 6 (a, 6, and c), which are reproduced from photo- 
graphs, show the stream-line formation during flow 
past the tubes. Observations show that this forma- 
tion is sensibly independent of the velocity of the 
impinging stream within the limits—.25f.s. to| 
. 95 f.s.—used in the experiments. Figs. a and c| 
are interesting as showing the impact of a central | 
filament, and these indicate extremely well the form 
adopted by the boundary surface of the dead water 
in the tube. This filament, after forcing its way for 





| : é - 
'some considerable distance into the tube, returns 


to escape at the two outer edges, its direction being 
deflected through a maximum angle a—Fig. 5— 
where a is about 175 deg. in the large tube and 172 deg. | 
in the small tube. 

Under these circumstances the mean pressure on 
the mouth of the tube will be sensibly the same as 
would be experienced if the surfaces A B and B C of 
Fig. 5 were replaced by solid plane boundaries inclined 
to each other so as to include an angle 360 deg. — 2 a 
—Fig. 7—and this, under two-dimensional flow, is 
one of the few cases for which, in the case of a perfect 
fluid, an expression for the mean pressure has been 
deduced from purely theoretical considerations. 
This investigation, due to Bobyleff,* shows that the 











Fig. 6 a 
mean pressure per unit area over the projected area 


2 
AC is given by K nae where K has the following 
2y 











values :— 
a 99 120 140°; 150° 160° 170°) (175 180 
K -879 -950 -975 | -984 -990 -996 -998 1-00 


Thus the values of a, measured from the photographs 

of Figs. 6, a, and c, would correspond to mean 
y2 

pressures of .998 — 
29 


2 

and .997 7- respectively. 

2g 

The problem of three-dimensional flow, such as 
would occur with an orifice of circular form in open 
water, has as yet not proved susceptible to mathe- | 
matical treatment, and the question arises as to how | 
far it is legitimate to apply the results obtained from 
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Fig. 6 b 


these two-dimensional flow experiments to the latter 
type of orifice. 

In the case of a flat plane with normal impact no 
direct comparison can be made. In the case of a 


very long narrow plane, the pressure over the long 
2 
median line is constant and equal to ‘ , while the 


pressure falls off very rapidly in the direction at right 


: : v 
angles to this, the mean being about .88 -_ In the 
g 
case of a plane of compact form, however, the pressure 
only attains its maximum value at one single point, 
the centre of the area, and falls off rapidly in all 
directions from this point, so that, as indicated by 





5 See Lam* “ “4¥drodynamics,” p. 96. 


. v2 
| in terms of ; 


Stanton’s oxperiments, the mean pressure on, Say, uv 
v2 
29 

In the case of a long orifice, however, in which a is 
in the neighbourhood of 180 deg., since the mean 


circular area is only about .58 


$ 
pressure is sensibly equal to - , the variation of 
2 
pressure, even along the shortest median line, musi 
be extremely small. Under these circumstances the 
pressure distribution must be sensibly independent 
of the length of the orifice, and the mean pressur 
over a compact orifice will be sensibly identical with, 











Fig. 6 c 


but siightly less than, that obtaining for the long 
orifice. 

The photographs of Fig. 6 are interesting as enabling 
the magnitude of the pressure over the shorter median 
line of a long orifice to be calculated with a fair degreo 
of approximation. Since in these experiments the 
thickness of the flowing stream is constant, the volocity 
at any point is inversely proportional to the width 
of the corresponding filament at that point, and, 
neglecting losses of energy in the filament, it follows 
that if v be the upstream velocity and v’ the velocity 
at the given point, the excess of pressure at this point 


‘ v? — v”? 

will be equal to feet. 
2q 

Calculations of the values of v’ at a series of points 
in the mouth of the large tube were made in this way 
from an enlargement of Fig. 6a, and the curves of 

; vy’ fy’\2 gt — "2 
Fig. 8 show the values of — , of ( ) and of —— 

v v ad 
for points between the wall of the tube and a point 
distant .93r from its centre. The latter curve, 
ABC, represents to scale the pressures at oach point 
. From the measurements it appears 
“9g 


that the velocity near the centre is extromoly sruall, 








Fig. 7 


only amounting to about 1 per cent. of v midway 
between centre and edge, and increases to a value 
approximating .9 v at each side of the orifice. Calling 
r the half-width of the tube, the pressure is sensibly 


2 
equal to 3, from the centre to a distance .975 r on 
g 


either side. Measurements of the area included 
between the complete curve O A B and the base line 
show that the resultant pressure per unit area is 


: es , 
approximately .997 —-, a value in close agreement 
2 


deduced Bobylefts’ theoretical 


with that from 


investigation. 
Many writers on the subject have attacked the 
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problem of the head-velocity relationship of the 
Pitot tube from the point of view of changes of 
momentum in the impinging stream, The usual 
argument is, broadly, as follows :— 

‘“* Let a be the area of the orifice. The weight of 
water striking this per second is w av pounds and its 


wav 
foot-pound 


original momentum per second is 
units. Assuming the momentum of this water in 
its original direction of motion to be destroyed on 
impact, the resultant pressure on the orifice, which 
is equal to the rate of change of momentum is thus 

oO 
war? 


equal to The pressure per unit area will 


wv? 
therefore equal pounds per square foot and the 
i] 


equivalent head h will be “ 
4 

Since the experimental head is found to be practic- 
ally half of this value, a coefficient .5 is then intro- 
duced to bring this theory into agreement with prac- 
fice, 

The fallacy of the foregoing argument is sufficiently 
obvious. It hypothecates the divergence through 
V0 deg. of all the filaments included in a column 
hounded by the periphery of the orifice, a state of 
affairs differing in the widest degree from that actually 
obtaining. This divergence varies with the radius 
from approximately 180 deg. at the centre to about. 
10 deg. at the periphery. Moreover, as the column 
approaches the orifice, its velocity normal to the plane 


ofgthe orifice diminishes and a portion of the fluid | -9 |, 
is forced outside the imaginary boundary of the | 


a 
| 
' 


—+——_+—___+__}__ 
} ' 
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Distance from centre of tube in terms of radius r. 


ween Swain Se 
Fig. 8 


column, and in a non-viscous fluid can have no further 
effect on the orifice. It is the change of momentum 
of the water included at any instant within this 
houndary AL, C N—Fig. 5—which measures the 
true pressure exerted on the end of the tube, and this 
may be caleulated as follows :— 

Let ABC, DEF, LMN, &c., be suc- 
cessive surfaces in the columns over any one of 
which the velocity component v’ cos 6, perpendicular 
to the plane of the orifice is uniform. An examina- 
tion of the stream lines of Figs. 6, a, b, c shows that 
such surfaces must be of the general nature indicated 
by the dotted curves of Fig. 5, their degree of diver- 
gence from a plane normal to the direction of flow, 
increasing as the orifice is approached. The limiting 
contour will be given by the boundary A BC of the 
central filament, and over this surface the component 
velocity is sensibly equal to zero except at the 
extreme edges. 

If a be the projected area of each of these surfaces 
and if p and p + 6p are the pressures, and V and 
V — 6V the velocities normal to the plane of the 
orifice at any two adjacent surfaces, the change of 
momentum per second during flow between these 
surfaces is equal to 

~ Savev, 

g 
and this must equal a é p. 
ZR ta — op. 

g 
Integrating this expression between L M N, at which 
the pressure is p and the velocity v, and A B C, where 
the pressure is p, and the velocity v, (= 0), gives 


2 2 
Ww 2 — % 


= = po — p. 
Eh ,. Dees 26 


w 29 


Y 


or_h = a feet. 
29 


a result sensibly in agreement with that deduced from 
experiment. 

Where, as in the author’s stream-line experiments, 
the direction and velocity of flow at any point can 
be ascertained, it becomes possible to measure the 
change of momentum, and, with a view of obtaining 
experimental verification of the foregoing analysis, 
the photograph—Fig. 6 a—was examined, and. the 
velocity and maximum divergence of each filament 
included between the two boundaries of the tube 
were measured as accurately as possible. 

From these measured values curves were plotted 
from which, by interpolation, the mean values of the 
maximum deflection and of the corresponding velocity 
were obtained for filaments originally occupying 
successive one-tenths of the radius of the tube. The 
results of these measurements and calculations are 
given in the following table :— 


wa 
| Correspond- 


| 
| Mean value 














Width of filament l\ ‘ D ; 
in terms of max. ne velocity v—v ccs 8 
of balf width of tube. | deflection. yin v 
| terms of ». 
| Deg. 
9S ta. -1.. + 128 90 | 1-529 
3 2 aa aon 
2, 3. 70 -90 -692 
oer oy, 58 86 «545 
4, 5. Bo 34) vil 439 
Pin S. 3M 82 -363 
ee ae m2 +86 -271 
a: TB ee eae 165 
‘8, 9. 18 1-0 049 
” 1-0 12 1-00 022 
Sum = 4-936 


|The mean value of the figures in the last column— 


.4936—when multiplied by “", gives the mean 
g 


change of momentum over the area of the orifice, 
and this leads to the result— 


52 
in 26<.. 
9 


24 


'which, in view of the approximate nature of the 
measurements, is in very close agreement with the 
| values obtained from the energy equation or from 
general theoretical principles. 





CANADIAN STEEL TRADE. 
(From a Correspondent.) 
AFTER many ups and downs the Canadian steel 


|industry seems to be entering upon a more settled 


and prosperous career, and its position and prospects 
are of special interest from a British point of view. 
It is only some twelve years since Canada’s iron and 
steel making resources were described as inferior on 
very high authority, but recent discoveries of rich 
and well-situated deposits of coal and iron ore have 


|improved the outlook. These discoveries, coupled 


with changes in the tariff, the appointment by the 
Government of a Special Commission to consider the 
question of renewing the iron and steel bounties, with 


| a fairly reasonable prospect that they will be renewed, 


and the building of large works by the American Steel 


|'Trust, together with extensions by the existing 





Canadian companies, are circumstances seeming to 
combine to give the Dominion’s industry a new lease 
of life. 

In spite of liberal Government bounties from 1884 
to 1910, and in late years a fairly high protective 
fiscal policy, the financial results of Canadian iron and 
steel enterprises have been very poor. But now the 
signs of a complete change are fairly abundant, while 
the erection of vast works by the American Trust 
is both interesting and significant. The Steel Trust 
people have had one or two bad disappointments in 
Canada. About ten years ago the Canadian Govern- 
ment was thinking of putting a tariff of 7 dols. per 
ton on imported steel rails. At that time the native 
steel industry was assuming considerable proportions, 
two or three large rail mills being in course of erection, 
but these concerns were threatened by an American 
Steel Trust ‘‘ dumping campaign.” It was then that 
the Dominion Government added its famous “ anti- 
dumping ”’ clause to the Tariff Act. In consequence 
of that notable clause, the Steel Trust directors began 
to consider the question of erecting works of their own 
within the Canadian tariff wall: Even at that time 
the Trust was exporting 200,000 tons of steel products 
to Canada annually. Not only was it a question with 
the Trust of saving the import duty by producing for 
the Canadian market in Canada instead of the United 
States, but there was the added prospect of enjoying 
the bounties on iron and steel production that were 
paid by the Canadian Government. For example, 
a bounty of 1.70 dols. per ton was paid in respect of 
the production of pig iron, with an additional 1 .5 dols. 
on raw steel, and higher payments in respect of more 
highly finished goods. But when the Steel Trust 
appeared in Canada and purchased 1000 acres of land 
at Sandwich, Ontario, a fear was inspired that the 
struggling Canadian enterprises might be squeezed 
out by the big Trust from the States. There was 
certainly a danger that the American Trust would 
manipulate the Canadian tariffs and bounties not only 
to strengthen its position in the Dominion market, 





= 


but for the purpose of fostering an wien campaign. 
Had that idea materialised it would have been rather 
serious for the British steel trade. We should have 
had the spectacle of American Steel Trust exports 
from Canada, substantially bounty-fed by a British 
Colony, competing with British products in the world’s 
markets. 

It was then that Canadian statesmen, put on their 
guard, introduced a new and notable feature in the 
bounty law. In introducing the Bounty Bill in 1907, 
the Finance Minister, Mr. Fielding, laid down the new 
policy as follows :—‘‘ We propose,” he said, “ that 
these bounties shall not apply to iron and steel that 
is exported. There are rumours that the great Steel 
Trust of the United States may come to Canada to do 
business. If it comes in the ordinary way, well and 
good ; but if it comes here to make iron and steel for 
export, it may add largely to our burden. We think 
it is well to have it understood that we are giving 
these bounties for the encouragement of iron and 
steel production for consumption in Canada, and if 
any concerns undertake to export iron and steel 
goods they shall not be entitled to the bounties on 
them.” 

Had it not been for that special stipulation, it is 
almost certain that the Steel Trust would have imme- 
diately proceeded to erect works in Canada, and would 
before now have been exporting bounty-fed steel 
goods into this country, among others. In all the 
Bounty Acts prior to the appearance of the American 
Trust on the scene—that is to say, in all the Bounty 
Acts between 1883 and 1903—the provision was 
simply that payments be made in respect of certain 
iron and steel goods produced in Canada. The 
export trade was not considered, for with the exception 
of a small quantity of pig iron sent to Scotland in 
1897 nothing of this kind was exported from Canada ; 
but the advent of the big American Trust altered the 
situation, and it was therefore provided in the next 
Bounty Bill—that of 1907—that the bounties be paid 
only in respect of goods consumed as well as produced 
in Canada. Most of the bounties terminated in 1911, 
owing largely to the opposition of the farmers, the 
general idea being that the steel industry could support 
itself, and there was no renewal of these special 
favours. But in response to a persistent agitation 
by the Canadian steel manufacturers, the Govern- 
ment has appointed a Special Commission to inquire 
into and consider the question of a re-introduction of 
the bounty system. After a great deal of uncer- 
tainty, the steel tariff has been placed upon a reason- 
ably protective basis, and it is not altogether unlikely 
that the manufacturers will again enjoy bounties, for 
Canadian statesmen are anxious to see the mineral as 
well as the agricultural resources of the Dominion 
developed. 

The stipulation by the Canadian Government in 
1907 that the bounties were not to be paid in respect 
of any goods that might be exported, coupled with the 
probability that the bounties would not be renewed 
in 1911, upset the designs of the American Steel 
Trust, and the proposed Sandwich enterprise stood in 
abeyance, although Mr. Farrel tried to persuade his 
co-directors to proceed with the business in 1909, 
contending that unless the Trust began to manu- 
facture for the Canadian market within the Canadian 
tariff wall their share of the trade in the Dominion 
might be lost to the rapidly growing works of purely 
Canadian concerns. 

Mr. Farrel’s advice was not taken at the time. 
Now, however, it is announced that the American 
Steel Trust is to spend at least 20,000,000 dols. in 
erecting modern blast furnaces, steel works, and 
rolling mills on the Sandwich site. With vast re- 
serves of coal and iron ore and a rapidly growing 
market, it may be that within the next generation 
there will be built up in Canada an iron and steel 
industry second only to that of the great United 
States. 








THE SUMMER TRAIN SERVICES. 


Our annual review of the summer train services 
is confined, as usual, to new features, and unless 
otherwise stated it is understood that the various 
services came in force on the Ist of the month. The 
Great Western time-table, to take effect on July 12th, 
is again the richest in new things. In order to meet 
the requirements of travellers and tourists unable 
to leave town on Saturdays, the “ Cornish Riviera ”’ 
Limited Express will run in the down direction on 
Sundays in addition to weekdays. The train will 
call at Exeter instead of slipping there, and have an 
additional stop at Newton Abbot. The Penzance 
arrival time will be 5.15 p.m. instead of 5 p.m., as 
on weekdays ; but whereas the weekday train devotes 
fifteen minutes to stops, the Sunday one will spend 
twenty-four minutes on them. A greatly improved 
afternoon express service will be commenced between 
Cornwall and Devon and London on Sundays. The 
train will leave Penzance at 12.15 p.m. and be due 
at Paddington at 7.50 p.m. Last season the train 
left Penzance at 11 a.m. and reached London at 
7.50 p.m. Last summer’s week-end one-class train, 
the ‘“‘ Devon and Cornwall Special,” will be revived 
and amplified to run twice a week in each direction, 
commencing as from London on Friday, July 24th, 
and in the homewards direction on Saturday, July 
25th. 
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Last October the 11.50 a.m. London to Torquay 
express was accelerated to perform the journey of 
199} miles in 3h. 38 min., being a quickening of 
fifteen minutes. On May Ist this train was altered 
to start at 12 noon. Other changes dating from May 
Ist are the 6.40 p.m. train from London to Bristol 
and Plymouth, altered to leave at 6.30 p.m. and to run 
ten minutes slower throughout ; the 12.40 p.m. train 
to Weymouth vid Westbury, altered to start at 
12.25 p.m.; and the 11.55 p.m. train to Bristol and 
Weston-super-Mare, altered to start at 11.45 p-m.; 
while a new fast train to Oxford, leaving London at 
11.20 a.m. and connecting at Oxford with a through 
train from Bournemouth to the Midlands, was put on. 

To return to the improvements beginning in the 
middle of this month, the 1 p.m. express to Birming- 
ham—vid Bicester—and Wolverhampton will be 
accelerated ten minutes to the latter place and 
extended to Shrewsbury, Chester, and Birkenhead ; 
while a connecting train will leave Ruabon at 5.15 p.m. 
for all stations to Dolgelley and Pwllheli. 

A new and accelerated service will be provided by 
a train leaving Birkenhead at 7.25 p.m. for Shrews- 
bury, Wolverhampton, and Birmingham. This train 
will connect at Ruabon with a rail motor car to 
Llangollen, accelerating the service forty-five minutes, 
and at Shrewsbury with the 9.20 p.m. train to the 
West of England and South Wales, affording an 
improved service to the extent of fifty minutes from 
Liverpool and Birkenhead. 

The 8.45 p.m. Irish boat express from Paddington 
to Fishguard will start at 8.30 p.m. and be corre- 
spondingly earlier throughout. The train will call 
at Didcot, thereby improving the connection from 
Oxford, but cease to call at Swindon. On Sundays 
the 10.45 a.m. express from London to Cardiff will 
start at 12 noon, and be accelerated fifteen minutes. 

For a good many years the London and South- 
Western Railway ran from mid-July to mid-Sep- 
tember an East and North Devon express, leaving 
London at 12 noon—last summer it left at 12.50 p.m. 
This season a fast train for East Devon stations only 
will start at 12 p.m., while a new express will leave 
Exeter at 5.28 p.m. for Torrington and Ilfracombe 
in connection with the ordinary 1 p.m. Plymouth 
train from Waterloo. The corresponding up service, 
however, will follow last year’s altered timings, 
viz., Torrington, depart 9.50 a.m.; Waterloo, arrive 
3p.m. As from July Ist the continental and Channel 
Islands boat express—which last year was made a 
’ corridor and supper car train—leaves Waterloo at 
10.30 p.m. instead of 9.45 p.m., without interfering 
with the original arrival times across the water. 
The daylight service to Paris on Saturdays only, 
commencing July 25th, will be given a special train 
leaving Waterloo at 9.30 a.m. in lieu of departure by 
the ordinary fast train to Southampton at 8.55 a.m. 

The South-Western route to the Continent will 
doubtless become more popular by reason of the great 
improvements carried out on the “ transversal’ or 
cross-country lines of the French State Railways. 
A daily service has been instituted between St. Malo 
(depart 9.15 a.m.) and Bordeaux (arrive 7.28 p.m.), 
shortening the journey by no less than ten hours, 
and giving a new connection with Spain. A new 
tri-weekly through night express has also been 
put on to connect Jersey, St. Malo, Cherbourg, 
Brest, Granville, Mont St. Michel, &c., with Bordeaux, 
and vice versd. This latter service accelerates the 
down journey between Cherbourg and Bordeaux 
by more than eight hours and the up journey by more 
than six hours. It is a pity that these important 
improvements are not exemplified in the South- 
Western Company’s time-book. 

The most interesting changes on the London and 
North-Western Railway—July 12th—concern the 
London-Birmingham service. A new two-hour 
luncheon-car train will leave Euston at 1.15 p.m. and 
Slip at Coventry at 3p.m. The down “ City to City” 
express, which started from Broad-street at 5.25 p.m., 
will be superseded by another new two-hour express, 
starting from Euston at 5.50 p.m. and slipping at 
Coventry at 7.35 p.m.; but the up service, .Birming- 
ham depart 8.20 p.m., will run to Broad-street as 
before. This brings the total of two-hour trains to 
thirteen, seven up and six down, but another down 
train only takes five minutes longer. The alteration 
to the “‘ City to City’ express accounts for the non- 
stop to Liverpool express being re-timed to start at 
6 p.m. instead of at 5.55 p.m., and for the non-stop 
to Manchester leaving at 6.10 p.m., or five minutes 
later. The day Irish boat express will leave Euston 
at 1.22 p.m. instead of at 1.20 p.m., and reach Holy- 
head at 6.48 p.m. instead of 6.55 p.m. The Greenore 
and North of Ireland boat express leaving Euston 
at 7.30 p.m. for Holyhead will be restored, after having 
been suspended for two years. The Irish train on 
to Belfast—arrive 9.52 a.m.—however, is not as good 
as it used to be, and the breakfast car formerly run 
on it is not mentioned. A new North Wales express 
will start from Addison-road at 10.20 a.m., calling 
at Willesden, Watford, Bletchley, Northampton, 
Rugby, and Crewe. It will have a luncheon car as 
far as Crewe and through carriages to Llandudno. 

The 12 noon luncheon-car train from London on 
Sundays will be run in two parts, the first for Man- 
chester and East Lancashire, and the second leaving 
at 12.15 p.m. for Liverpool. 

The Midland summer 
appears with a new and ingenious index. 





time-table—July Ist— 
To find 





any of the principal train services one has merely 
to double back the whole of the pages so as to bring 
the vertically spaced black edges opposite the black 
squares inside the cover. The contents, however, 
reveal hardly anything that is new. A new train 
runs from St. Pancras at 3.12 p.m. to Southend, 
conveying a through carriage leaving Derby at 
12 noon, and a return train leaves Southend at 
10.45 a.m. with a through carriage for Bedford, 
Leicester, and Derby. 

The Great Northern Company’s arrangements are 
barren of important innovations. The 2.20 p.m. 
Scotch express from King’s Cross gives an accelerated 
connection to Nottingham by nineteen minutes, and, 
passing on to the North-Eastern, in connection with 
the same train an additional express leaves Newcastle 
for Alnwick at 8.15 p.m. 

Owing to permanent way slacks imposed by colliery 
subsidences, the fastest-timed train between York 
and Edinburgh has been slowed five minutes, being 
altered to leave York at 9.38 a.m. instead of at 9.43. 
A new connection with this train is given from Harro- 
gate. The 11.55 a.m. express from Carlisle to New- 
castle is re-timed to leave Carlisle at 12.20 p.m., 
mainly in order to form connection with the Cale- 
donian Company’s 10 a.m. express from Glasgow. 

It is not generally realised that the shortest route 
as regards mileage between Glasgow and Newcastle 
is the Caledonian-cum-North-Eastern, and this greatly 
accelerated connection in 3} hours furnishes the 
quickest in the day, surpassing the quickest on the 
East Coast route by five minutes. 

The Caledonian Company has placed in service a 
number of new Pullman dining, buffet, and observa- 
tion cars. The restaurant cars work on the principal 
express trains between Glasgow and Aberdeen and 
Glasgow and Edinburgh, and on the residential 
expresses between Glasgow and Moffat and Crief. 
The observation cars will be used on the Oban line. 

The Brighton Company’s summer service mostly 
took effect as from June 7th. The service between 
London and Eridge and Crowborough has been con- 
siderably accelerated by bringing into use what is 
known as the Ashurst spur line, thus permitting of 
trains to be run direct and obviating either a change 
or reversing the train at Groombridge. This short 
bit of line was built many years ago, but until the 
other day it was utilised as a casual ward for loco- 
motives and coaching stock waiting to be repaired. 

There are some minor improvements in the East- 
bourne, Worthing, Brighton services, &c. On Sun- 
days the 10.40 a.m. Pullman train from Victoria to 
Eastbourne slips a Worthing portion at Hayward’s 
Heath, to take the place of the slower connection 
formerly supplied by the 11.15 a.m. train. Pullman 
buffet cars are now running on some of the fast trains 
between Victoria or London Bridge and Portsmouth 
Harbour. The continental service maintains the 
timings of last summer, which saw the opening of 
the direct route vid Pontoise, save that the outward 
day express reaches Paris at 5.59 p.m., or four 
minutes earlier. The promised accelerations on the 
French line will not be instituted until next year, 
when also an afternoon service will be started. 

The Great Eastern Company has slightly augmented 
the number of its seaside fast trains and connections. 
There is a new luncheon car express from London to 
Hunstanton at 11.50 a.m., and a new dining car train 
back at 5.37 p.m., facilities which did not exist 
before. Both trains, however, require 2 hours 55 
minutes to perform the journey of 111} miles. 
The London—Norwich service underwent some much- 
needed improvements on April Ist. Except during 
the summer months, there was formerly no good 
morning train down, which reproach has been removed 
by a breakfast-car train at 8.23 a.m., due Norwich at 
11 a.m., and giving connections to the Norfolk and 
Suffolk Coasts. A new restaurant car train with 
similar connections has also been running from Nor- 
wich to London at 2.3 p.m.—2.14 p.m. since July 7th. 

On Saturdays only during the summer an express 
train was run from London at 1.30 p.m. serving 
most of the East Anglian resorts. This train now 
runs every weekday. 

The Great Central Railway will begin its summer 
service on July 13th ; but, being a faithful repetition 
of preceding years, it calls for no comment. 

The South-Eastern and Chatham Railway main- 
tains the policy of improvement which has distin- 
guished it for several summers. Amid such a host 
of comparatively short journeys, however, it is only 
possible to notice the most striking accelerations. The 
4.50 p.m. train from Charing Cross reaches Hastings 
in 92 minutes from Cannon-street, an acceleration of 20 
minutes. The 9.7 a.m. train to Folkestone and Dover 
is twenty minutes quicker. The 9.5 a.m. train from 
Dover Harbour to Victoria is altered to start at 
9.30 a.m. and expedited twenty-two minutes. The 
through train from the Great Western line reaches 
Dover Harbour at 5.34 p.m., or fifteen minutes earlier 
than last year. 

A crop of interesting improvements is found in 
Ireland. Between Dublin and Belfast the 9 a.m. 
train down and the 10 a.m. and 2.30 p.m. trains up 
have been accelerated to perform the journey in 
three hours instead of in 3 h. 10 min., while the 3 p.m. 
express from Dublin is re-timed to reach Belfast at 
5.45 p.m., or fifteen minutes earlier. The distance 
between Dublin and Belfast is the same as between 
Euston and Birmingham, and we may yet see the 





Trish railway running two-hour non-stop trains. Not 
long ago a heaviesh special ran the distance in 
115 min., while a very heavy football special was run 
from Dublin to Balmoral, 110} miles in 121 min. 
The Midland Great Western Railway will run on 
Saturdays during August a new tourist restaurant 
car express from Dublin at 1.15 p.m. for Galway, 
Recess, Clifden, Sligo, and Westport. The retur) 
train will run on Sundays and connect with the night 
mail boat from Kingstown. 

A similar tourist train was tried eleven years ago, 
but failed to meet with adequate support. Tea cars 
have been attached to the 5 p.m. train from Dublin 
to Galway. 

On the Dublin and South-Eastern Railway the 
10.15 am. train from Dublin—Harcourt-street— 
to Wexford and Waterford has been altered to leave 
at 9.25 a.m., and to run correspondingly earlier 
throughout. A new tourist through train to the 
Shillelagh branch leaves Dublin at 10.15 a.m. and 
returns from Shillelagh at 3.8 p.m. 





MEETING OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS. 
No. I. 

THE joint summer meeting of the Institution of 
Naval Architects, the Institution of Engineers and 
Shipbuilders in Scotland, and the North-East Coast 
Institution of Engineers and Shipbuilders opened 
in the King’s Hall, Armstrong College, Newcastle, 
on July 7th. The Earl of Durham presided, and 
supporting him on the platform were Lord Bristol, 
Lord Brassey, Sir Charles A. Parsons, Sir Walter 
Plummer, Principal Hadow, Sir Benjamin Browne, 
Sir Philip Watts, and Sir Thomas Wrightson. There 
was a very large attendance. 

The Chairman, on behalf of the Reception Com- 
mittee, said he had much pleasure in welcoming the 
members of the Institution. They in the North- 
Eastern District felt much gratification that these 
meetings of the three Institutions would be held in 
Newcastle. He had just received a telegram from 
Holyrood Palace which, he was sure, conveyed and 
expressed the feelings of all in this part of the world 
and epitomised the interest in the gathering. It was 
from his Majesty. The telegram was as follows :— 
“The King is much interested in the meeting now 
assembled in Newcastle, of the three Institutions 
representative of the shipbuilding and marine engi- 
neering of the Empire, and wishes it every success.” 

They would all receive that message with gratifica- 
tion. They knew the interest his Majesty took in 
all the forces of the Empire, and he thought they 
ought to convey to the King their grateful thanks 
for his message. 

The Lord Mayor of Newcastle extended a welcome 
on behalf of the Corporation and citizens of New- 
castle. He welcomed them to the birthplace of 
Collingwood, to the home of George Stephenson, to 
the workshop of Lord Armstrong. It would seem 
that in Newcastle there was an atmosphere as regarded 
shipbuilding and engineering that amounted almost 
to inspiration, and he hoped they would feel it. The 
nation was dependent upon ships for the extension 
of its commerce; the country was dependent upon 
ships for the defence of its shores and Empire; the 
ships were dependent upon engines ; and he therefore 
thought there could be no Conference of greater 
importance than that which opened that day. 

Sir Charles Parsons, on behalf of the North-East 
Coast Institution, welcomed the two other Institutions. 

Lord Bristol, in responding to the very cordial 
welcome extended to the members of the Institution 
of Naval Architects, said that twice before had the 
Institution of Naval Architects visited Newcastle 
for the purpose of holding a summer meeting there. 
The last occasion was in 1899, under the presidency 
of the late Lord Hopetoun—as he theri was—and 
twelve years earlier—in 1887—under Lord Ravens- 
worth. The present meetings differed somewhat 
in character from the previous ones, as there were now 
assembled under one roof the members of the three 
technical institutions in Great Britain closely con- 
nected with shipbuilding interests. Friendly meetings 
such as these could not but promote and encourage 
the good fellowship which already existed among 
naval architects and marine engineers and others 
interested in these matters, and the present gathering 
marked an important stage in the development of 
these three societies. The interdependence of the 
various branches of engineering science with one 
another for the successful completion of works of 
great magnitude and complexity, such as were con- 
stantly being produced at the present time, made the 
need more urgently felt for a thorough understanding 
between the men engaged in these important under- 
takings. There was, moreover, something stimulat- 
ing about a visit to a great centre of activity such as 
Newcastle ; however well the visitor might be 
acquainted with the class of work that was being 
done, whether in these shipyards or in others like 
them in other shipbuilding centres, there was always 
something on such occasions that made one pause 
and reflect upon the march of events—something 
that enabled one to see more clearly the trend of 
developments and to learn from observation in what 
direction to look for more light and guidance in the 
future. Nowhere could these indications be observed 
more usefully than in the great industrial centre that 
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had been selected for the present gathering. Of all 


| counter attack by guns above water, which is an™ adequate 


{liose who, in this field of activity, had left their mark | 


pon their generation, none stood out more pro- 
rinently than Sir Charles Parsons. The year of the 
(irst summer meeting of the Institution of Naval 
\rchitects held in Newcastle was in the year in which 
. far-reaching innovation took practical shape in 
the Turbinia—that small forerunner of the great 
turbine-driven vessels that were now met with under 
all flags and upon all seas. Newcastle, in conferring 
upon Sir Charles Parsons the honorary freedom of her 
city, would pay a fitting tribute to the life work of 
one of her most distinguished citizens. In thus 
j,onouring him she also gave to the science of marine 
engineering some of that recognition which the remark- 
able progress made in recent years merited, and which 
all who were interested in the future of British naval 
architecture should be proud to acknowledge. 

The first paper taken was that by Professor Sir 
John H, Biles, 

‘““THE PROTECTION OF BarrLesHIPS AGAINST 
SUBMARINE ATTACK.” 


| ventured to remark in relation to the war Navy that the 


“use of oil and turbines has so reduced the weight of motive | 


power that much higher speeds can be got for the weight that 





reply to the destroyer. The attack of the submarine is wholly | 
below water, &nd so far the attacked ship has developed no | 


| effective reply of itsown. The defence against the gun is armour | 


and other guns. The defence against the destroyer’s torpedo is | 
the gun, which is quite ineffective against the submarine. ‘The | 
question of interest at the moment is, What. defence can the | 
surface ship have against the submarine’s torpedo ? 

There can be only two forms of defence. First, the destruction | 
of the submarine by other vessels—submarine, or others. 
Secondly, the protection of the bottom of the surface ships 
from the effects of under-water attack. The first, the destruc- 
tion of the submarine, is obviously not the work of a battleship 
or large cruiser, but must be left to some vessel of the same 
order of size as the submarine. This destruction must be sought 
on the surface when the submarine is not submerged, for it 
seems improbable that a submarine will be able to chase another 
effectively under the water. In any case, the submarine will 
be dangerous to the large surface ship until it is destroyed, and, 
as the means of destruction are not yet certainly to hand, the 
question of effectively protecting the battleship against under- 
water attack seems to be deserving of consideration, unless | 
someone is ready with a real reply to the submarine. 

One naturally is first met with the question : What about the 
weight of such protection ? The same question can, of course, | 


| be asked in the same attitude of mind about any weights used | 
| in a ship for the purpose of attack or defence. What about the 


| 


was appropriated in the coal-burning earlier ships. It may be | 
hat some of this advantage may be made use of to reduce the | Institution in April that a modern battleship will be destroyed 


Fig 1. 
RIGGInG PLAN 


weight of armour to keep out shot ? The thickness and extent 


: 7 | of protection ought to be proportioned to the liability to be hit 
In a lecture delivered in March last at the Royal Institution, | 


and the damage done when hit. This principle is given effect | 
to when distributing armour protection over a ship to resist 
gun fire. What is the relative damage done by a 15in. shel! 
and a 2lin, torpedo, and what is the relative liability to be hit 
by these projectiles ? A distinguished gunner told you in this 


DESIGN OF A BATTLESHIP 
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This is a direct and simple issue—is the gain in protection 
worth the loss of speed ? This is for the naval officer to decide. 
The constructor will naturally find difficulties in the way of 
attaching such armour protection, but he has surmounted 
difficulties before, and if the naval officer thinks the result worth 
attaining the difficulties will doubtless be overcome. 

It is not always that the readiest way of approaching a problem 
gives the best result. One of the characteristics of our latest 
battleships is that their forms have a low resistance to forward 
motion, If a form is produced which is better adapted to fitting 
and carrying armour, though it may involve greater resistance 
or less speed, it may, on the whole, be better to adopt such a 
form. It may be interesting to give an instance or two of the 
application of this principle. Admiral Sir Reginald Custance 
has taken us into his confidence about some of his views on the 
principles which he thinks should underlie naval design. His 
appreciation of lower speeds and smaller displacements led me 
to work out what appeared to me to be a limiting case of his 
views, but combined with these characteristics was associated 
in this case an armoured protection from torpedo attack. The 
principal elements of the resulting design—see Figs. 1 to 4— 
were as follows :— ; 


ae ee eae ee ee 
Length between perpendiculars .. .. .. .. .. 336ft. 
Se ee ee ae eee 
Draught of water ie ae Veer Gin ee Sel \ ae ee 
Displacement, intons . .. .. .: «. «+ «- 33,000 
8 SP oe sete, ae een ae 
Armament 5 Six 14in., sixteen Sin, 
Thickness of armour— 
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Fig. 3 
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size of ships and increase their number. It may be that armour 
may to some extent be sacrificed, and gun attack be allowed to 
be more effective in order that some compensation should be 
available for the effect of torpedo attack. It will thus be seen 
that the increasing destructive effect of the torpedo brings into 
the battleship problem the possibility of changes which may 
once again revolutionise warship design.” 
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by gun fire in five minutes after fighting range has been reached. 
The submarine officer will tell you he can get a torpedo into any 
ship that he can see and can get within the range of his torpedo. 
The battleship can hit back at his enemy battleship, but can do 
nothing by himself against the submarine. What is the liability 
to be hit in the two cases ? Can the submarine find the battleship 


| as surely as the enemy battleship can ? In other words, what 


The Times opened its columns in May to a full discussion of | 


the impending obsolescence of battleships and the coming of 
the submarine as the dominant fighting ship. In the discussion 
it was generally assumed that if the submarine could get within 
striking distance the battleship must be destroyed. If my 
memory does not deceive me, it seems that the advent of the 
spar torpedo and that of the almost invisible small torpedo boat 
was heralded in the same terms. Some of us have lived to learn 
the limitations of these cheap methods of destruction, and before 
too rapidly breaking up our battleships and building no more 
of them, it may be well to consider what, if any, defence can 
be given to these poor helpless ships. 

In this Institution we have a meeting ground for the states- 
man, the naval officer, and the ship constructor. The first 
directs the second and the third supplies the second with his 
weapon. We ship constructors are sometimes taken into the 
confidence of the naval officer, and we try to understand as 
much as we can of the nature of the onerous duties which he has 
to perform. We are told that the Navy exists to keep the com- 
mand of the sea, and that command of the sea is necessary for 
its freedom. To keep the command it is desirable—some say 
necessary-—to discover and destroy the enemy’s forces. Battle- 


ships, cruisers, destroyers, submarines must all be caught and | 
destroyed or captured, and, equally, all must be capable of | 


resisting destruction or capture. In the two dimensions repre- 
sented by the surface of the sea, with equal powers of vision, 
getting within destroying distance is a question of speed, and 
destruction is a matter of superiority of attack over the defence. 
‘The dominating weapon of attack has been the gun, and the 
defence against it has been practically all above water, because 
there its attack has been made. The torpedo boat and, later, 


| and obviously the addition of such weight cannot be made with- 
| out some changes and sacrifices. To some it may seem that the 
| readiest way to approach this problem is to clothe the bottom 
| of a 25,000-ton battleship of the latest pattern with armour, 


the destroyer have delivered their main attack below water, but | 


the attacked ship is held to be quite capable of delivering a 


| liability to be hit is sufficiently great to warrant full considera- 


is the relative liability to be hit by the two methods of attack ? 
This is for the naval officer to tell us, if he can. If the relative 


tion of the relative damage, we shall also want to know this. 
Assuming, as one reasonably may, that very serious damage 
will be done by the explosion of a torpedo, the next question is 
what can be done to prevent or seriously reduce this damage. 
Sub-division naturally suggests itself as one means of minimis- 
ing the effect of this damage, but, when all that is possible in 
this direction has been done, there seems to be no great certainty 
that a battleship will be still a formidable fighting machine 
after having received the successful contact explosion of a 
2lin. torpedo. Can we do anything in addition to sub-division 
to preserve the ship for effective fighting purposes ? 

Armour on the bottom of warships has been proposed by 
responsible persons, Sir E. J. Reed and General Sir John 
Crease, R.M.A., during their lives made definite proposals of 
this character, but they have never been adopted on the outsides 
of ships, partly for the reason that, previous to the submarine, 
the torpedo-carrying vessel has been effectively answered by 
the gun, and partly because the resisting qualities of armour 
when submitted to attack by torpedoes have not been sufficiently 
well known. The effective advent of the submarine seems to 
justify a serious consideration of the question of applying armour 
to the bottoms of ships. 

The question of the weight of such armour must be serious, 








and to increase her fulness sufficiently to allow her to carry 
this armour, letting everything else remain unaltered. The only | 
considerable effect will be to reduce the speed by 2 knots. 
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This vessel may be considered as one which could not be 
expected to find the enemy unless he happened to be bottled up 
somewhere, but could be less careful than an ordinary battleship 
about coming out of port on account of the fear of submarines. 
The size and cost of this vessel should be small enough to satisfy 
the desires of Admiral Sir Reginald Custance, but it is doubtful 
whether she would be altogether satisfactory to him. 

Anticipating some want of faith in this unusual vessel, a 
second design was produced—see Figs. 5, 6, 7 and 8—having 
some of the characteristics of the first, but being produced with 
less disregard of convention. The principal elements are as 


follows :— 
RE. aca Se Sik wi ean Gn an Se 
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Armament .. .. .. Six l4in., sixteen 5in. 
Thickness of armour— 
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CIO ead sv ee, es eel ee | te xe 5in. 
Thickness of protective deck plating .. .. .. .. 2im. 


This vessel is of about the displacement of the Lord Nelson, 
which is, when purpose serves, called a Dreadnought. ‘The 
armament is about the same as the first design, but the armour 
has been reduced so that it will only keep out 6in. projectiles. 
Sir Reginald’s view is that none of our ships have armour that 
will do more, and, that being so, this ship may be considered 
as sufficiently well armoured above the water-line. All the 
sections below the water-line are straight, with a circular are 
at the end. This form has been adopted to simplify the armour 
construction of the bottom. It is fully recognised that such a 
design outrages the convictions of the economists, to whose 
ranks I want to belong, because ships of such size do not produce 
the greatest number of guns for a given expenditure. But if 
we are to be subjected to the ready loss of ships by submarines 
we may have to be prepared to sacrifice some gun power for our 
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expenditure and get our recompense in the greater number of | it, 
ships and guns remaining afloat after the submarine has done | 
its work. 

It is very rash on the part of a mere naval architect to attempt | 
to reach any conclusion on this difficult question. The facts and | 
figures are placed before this Institution so that those who are | 
competent to form an opinion may have the opportunity of doing 


It was possible that for under-water protection 
a different type of armour might be required to that 
employed for other parts of a ship. Looking back 
over the history of the last fifty years, it would be 
found that armour had been equal to any emergency 
ee | that had been thrust upon it, and he believed it would 
With a view to enabling those who do not believe in reducing | Still be found equal to any call which might be made 
the upper armour of a ship nor in such a low s as 18 knots. | upon it by naval constructors, It was now possible 
another design has been considered in which the bottom is | ¢o produce armour plates of more difficult shapes 
armoured and is of a form similar to the second design, but in | h sat aie 3 | nga dt me d 
which the speed, armour and armament are of the same order | than was the case a few years ago, and he welcome 
as the Dreadnoughts. Such a vessel could take her place in the | the suggestion that yet another use might be found 
First or Second Battle Squadron, and would have armoured | for jit in meeting a new form of attack. 
protection against torpedoes. The principal elements are as | Admiral Sir Reginald Custance, who spoke at some 
length, raised some interesting points. He would 


follows : 


Length over all . 56 GOOTt. f 

Length hetween perpendic ae .. 570ft. ask the Conference to guard at the outset against 

merrier ie eg tess oan ie drawing conclusions from peace practice. In the 

Displacement, in tons 28,500 Russo—Japanese War, in which between 200 and 300 

s sete ee 21 knots torpedoes were fired, no more than 5} per cent. were 
2 

Armament Ten iin., ., Sixteen Gin, 


Thic’ sknets of armour— effective hits, and only 2 per cent. were effective hits 


pro r ty W.L. - ce ships in motion. That was a great falling off from 
Below W.L. 4in. peace practice. The torpedo was a very slow-moving 
pos Ra 2in. missile, and against a moving target the course and 
On barbettes 12in. : 


speed of which were unknown, it was difficult to obtain 
a high percentage of effective hits. The real wonder 
was that the torpedo ever hit the mark at all. There 


Thickness of protec tive deck plating a 3in. 

Briefly, the points for discussion are as follows :—(1) Is 4in. 
armour sufficient protection against torpedoes to justify its 
adoption in battleships of the class of the later Dreadnoughts ? 
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bringing the greatest number of big ships into the 
line of battle at least cost remained the same. Hence, 
the argument in favour of the big fast ships appeared 
the same. It was probable that the admissible best 
form adapted for fitting and carrying armour would 
offer greater resistance than ordinary forms, but there 
would not be much in it. The resistance was much 
more influenced by the longitudinal distribution of 
the displacement than by its transverse distribution. 

Professor William Hovgaard said that the problem, 
discussed was one of extreme importance, for on its 
solution depended the future of the large sea-going 
battleships. The question of the obsolescence of 
the battleship was rather one of a gradual restriction 
in its field of usefulness. Many people believed that 
the battleship would be suddenly and absolutely 
abolished, and this idea had been advanced on 
several previous occasions when new weapons had 
appeared. The Russo-Japanese War showed that 
the battleship could not, as matters stood then, 
safely approach fortified harbours, because the dangers 
—especially of mine attack—were at all times very 
serious. In fact, the greater part of the losses by 





was no war experience of the submarine, but she | the battleships were fairly safe, being well prepared 
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submarine attack during the war took place near 
fortified places. At some distance from the coast 
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(2) Is the submarine menace of sufficient importance to eee 
= adoption of 4in. armour protection on the bottom? (3) | | craft and was liable to make the same errors. 
s the submarine menace of sufficient importance to justify the | 

building of smaller, slower battleships of, say, 16,000 tons | struggle was really one between weapons, between 
displacement of 18 knots, having six heavy guns each instead | the gun and the Whitehead, and an apt simile was to 
of eight or ten as in the larger ships? (4) Is the method of | compare it to a combat between a man in the open 
applying armour to the bottom of sufficient value in itself to 
justify the adoption of a form of ship which offers greater resist- 
ance than the ordinary form ? 

These are some of the points which suggest themselves for 
discussion. The form and arrangement of existing ships, though | 
not revealed to us by the Admiralty, may be considered, for | 
this purpose, as sufficiently well known to many to make it | 
unnecessary for a third design to have been embodied in this | 
paper. If it should seem to be desirable to consider further | 
this question of protecting battleships from submarine attack, 
it will be necessary to determine by experiment the effect of 
the explosion of a torpedo upon armour attached to a ship. 
lf the submarine menace is judged to be really serious, the 
necessity for carrying out such experiments seems to be 
undoubted. 


carried the same weapons as the surface torpedo 


| who earried a blunderbuss and occasionally popped 
out his head to see what he was about. 
Sir Philip Watts said that Sir John Biles stated 
there could only be two forms of defence against 
submarines—destruction of the submarine and pro- 
tection of the bottom surface of the ship by armour. 
He did not appear to think torpedo net defence worth 
| mentioning, but this defence can be made fairly 
| effective, especially so when ships are stationary. 
| A certain amount of protection could also be obtained 
by fitting deep inner bottom spaces backed with 
| tough protective plating, so that the loss of buoyancy 
resulting from a hit could be reduced to a minimum. 
The author had shown what it would involve to 
armour plate the sides of ships to protect them against 
torpedo attack. If the same speed armour and arma- 
ment be retained as in the warships of the ‘“‘ Dread- 
nought’ type built during the past ten years, as 
many believed to be good policy, the displacement 
would be increased from 3000 to 4000 tons. The 
additional cost would be chiefly that of the intro- 
duction of the armour, and would be about £200,000. 
These ships would still be somewhat smaller, and he 
believed less costly, than ships being built at the present 
time by certain foreign Powers. With regard to the 
points set out in the paper, he was of opinion that 
4in. armour would afford sufficient protection against 
torpedoes if associated with suitable inner bottom 
spaces, but it could be increased in thickness if 
desired. Up to the present time the submarine menace 
had not been considered of sufficient importance to 
justify the adoption of armour protection on the 
bottom. It could not be said that the power of gun 
| attack was now relatively less than that of torpedo 


Lord Brassey, in opening the discussion, said the 
real point raised in the paper was if the damage which 
could be inflicted by submarines on battleships was 
sufficient to make it desirable to sacrifice anything 
to meet that mode of attack. While he was not 
competent to discuss the question from the purely 
technical aspect, the points outlined in the paper did 
raise the question of whether the size of ships should 
be reduced ; but it was obvious that Great Britain 
could not afford to accept any inferiority in guns, in 
armour, or in speed or coal endurance as compared 
with other nations. It seemed to him that the 
problem would have to be solved by placing the 
armament in a greater number of ships. That would 
be a costly change to effect, but he submitted that 
in naval defence economy was not the first considera- 
tion. 

Mr. Charles Ellis expressed the regret that Sir 
Andrew Noble was not able to be present to speak 
on the paper, and that he was there in his stead. 
He personally had no special knowledge of the sub- 
ject, and if he had it would have been gained in con- 
nection with experimental work for the Admiralty, 
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to meet the attack of surface torpedo boats. With 
the advent of the submarine boat, the field of opera- 
tion of the battleship at once became more restricted, 
and gradually as the submarine had developed this 
restriction had become more emphasised, although 
it was impossible to say exactly where the matter 
stood since there was no war experience to go upon. 
It seemed certain, that large battleships would not 
now venture into narrow seas or near the coasts 
where the submarines of an enemy were likely to be 
met with—at least not unless they were absolutely 
forced to do so. He did not believe that battleships 
would venture into the Baltic if that sea were infested 
by the submarines of a powerful enemy. The same 
remark applied to the Mediterranean, although with 
less force. As yet, the submarine did not threaten 
the battleship seriously on the ocean, and as long as 
this condition existed battleships must be built to 
control the ocean; that is, they must be of the 
largest class and armed with powerful artillery. 
When the ocean-going submarine was an accomplished 
fact, the conclusion might be different. It would be 
premature now to anticipate a danger that did not 
exist, and commence to construct small poorly 
protected and weakly armed battleships. The ques- 
tion before the designer of large battleships was, then, 
how best to protect them against submarine attack. 
There were two positive ways in which this might be 
accomplished : one by means of armour, the other 
by means of so-called ‘‘ elastic’? bulkheads, 7.¢., 
bulkheads of curved form, as used by the French 
in the battleships of ‘“‘ La Bretagne” class. Armour 
was now always fitted inside the ships on a longi- 
tudinal bulkhead at a certain distance from the outer 
shell. It was easy to show, however, that as ordinarily 
constructed, this form of protection was unsatis- 
factory. Usually armour was supported only by a 
system of light stiffness quite out of proportion to the 
strength and weight of the armour itself. Probably 
the stiffness would give way under the explosive 
pressures long before the plating had been seriously 
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strained, and the bulkhead would be blown bodily 
inward. It was very difficult—heavy and costly— 
to give sufficient strength to these lines of weakness. 
On the whole, armour was ill adapted to resist gaseous 
pressures, but was much better suited to resist local 
forces of great intensity, such as those due to impact 
of projectiles. He believed that armour, if used at 
all, should be applied externally rather than intern- 
ally. An explosion tended to expand its energy, 
chiefly along the line of least resistance. If a greater 
resistance could be offered at the outer shell, the 
explosive energy would be entirely or largely expended 
into the atmosphere, since the line of least resistance 
would then be found in that direction. Only experi- 
ments could tell to what extent this was possible, 
and how external armour would compare with internal 
armour. It was of the greatest importance that such 
experiments should be undertaken. The conclusion 
was that if armour was to be fitted at all, it should be 
{itted on the outside, but he believed that the elastic 
bulkheads offered a far better solution of the problem. 
The elastic bulkhead would, he believed, essentially 
solve the problems of underwater protection, but 
it might be of advantage to supplement it by con- 
structing the outer shell of heavy plating, perhaps 
lin. or more of a tough high tensile steel capable of 
being caulked and well connected at seams and butts. 
This, however, was again a question to be settled by 
experiment. Lord Bristol, in bringing the discussion 
to a close, suggested that experiments would be 
necessary to determine the character of the pro- 
tection against submarine attack, and the Admiralty 
might and probably would do the work. 

Sir John Biles, in a short reply, said the discussion 
appeared to point to the fact that the submarine 
menace had not reached the point that we could do 
without battleships. The second point brought out 
was that battleships could be protected under water 
either completely or partially from the attack of 
torpedoes. Whether the best way to protect the 
ship would be to put 4in. or 5in. of armour on the 
outside of the ship, or to put some protection inside 
as well, must be a matter for careful experiment. 
The desirability of putting armour on the bottom of 
the ship must be left an open question. It had to 
be borne in mind that a submarine had changed the 
character of the attack as compared with a surface 
vessel, as it could penetrate the screen of destroyers 
and cruisers which protected the battleship, and 
was to that extent a more formidable weapon than 
the old form of attack. 

On the motion of the President, a hearty vote of 
thanks was accorded to the author of the paper. 

The meeting then sub-divided into two sections. 

Before that presided over by Lord Bristol, Dr. 
H. Fottinger presented his paper on 

“ RecENT DEVELOPMENTS OF THE HyDRAULIC 

TRANSFORMER.” 

The paper opened with a brief account of the history of the 
hydraulic transformer since the year 1903, when the author first 
proposed an electrical device in the form of a differential dynamo. 
It was stated that the Hamburg-Amerika liner Admiral von 
Tirpitz, of 25,000 tons, for the Panama Canal service, will have 
two turbo-transformers of 10,000 S.H.P. each, and that she will 
be tried in the autumn. The same company’s channel steamer 
Konigin Luise, with two turbo-transformers of 3000 S.H.P. 
each, has been in service since the autumn of 1913. Twenty-one 
warship installations, aggregating 200,000 S.H.P., are under 
order. The paper then dealt briefly with certain less well-known 
points connected with the F6ttinger transformer. Thus the 
various reasons—fourteen in all were tabulated—for the high 
efficiencies obtained were set forth, the limits of the efficiency 
were discussed—the maximum seems to be about 92 to 94 per 
cent.—and the ratios of speed reduction obtainable were men- 
tioned—6 to 1, 74 to 1, and 10 to 1 for single, two-stage, and 
three-stage installations. As for the limits of the horse-power 
transmittible per hydraulic pinion, it was stated that two trans- 
formers now under construction will transmit 25,000 horse- 
power per pinion each, while 50,000 horse-power could be 
arranged for without difficulty. Questions relating to the 
manceuvring of ships fitted with hydraulic transformers were 
next discussed, and it was shown that in particular the economy 
of steam when going astern was very marked, while the absence 
of special astern turbines saved space and money. A design 
of transformer for a marine Diesel engine was described, and it 
was stated that two such transformers of 500-600 horse-power 
have been built for use in conjuction with turbines on destroyers 
at cruising speeds. The speed reduction obtained with these is 
from 260 on the motor to 220 on the propeller shaft. The trans- 
formers also serve for uncoupling the motors when the turbines 
have to be brought into action. Some brief details of the in- 
stallation on the liner Admiral von Tirpitz and of the service 
performance of the steamer Kénigin Luise were then given. 
Finally, two designs for the transformer arrangement on board 
a 40,000-50,000 S.H.P. scout and an 84,000 S.H.P. battle- 
cruiser were illustrated. These designs were characterised by 
the fact that the cruising turbines were coupled up to the 
shafts through mechanical gearing, while the main turbines 
transmitted through hydraulic transformers. 

Mr. Summers Hunter said the author had frankly 
placed valuable experience before the conference, 
for which its thanks were due. As one engaged 
rather with merchant than war vessels, he was much 
interested in any attempt to get useful work out of 
high-speed power units. The importance of warships 
was overrated with regard to the need for high speed, 
as such vessels only went at top speed on certain 
test runs, whereas a merchant ship went at full speed 
day by day and voyage after voyage. Reliability 
had to be secured and assured before any new develop- 
ment could be adopted. There was evidence of the 
reliability of mechanical gearing in the fact that the 
Vespasian had been working for 2} years. It might 
be that under sea-going conditions some efficiency 
would have to be sacrificed. He was much interested 
in what Dr, Fottinger had said about superheating 
up to 650 deg. Fah., which would seem difficult 
under ordinary sea-going conditions. 





Mr, R. J. Walker said that one could not but 
admire the very ingenious and masterly way in which 
Dr. Féttinger had worked out the details of his 
design, and the high efficiency which he obtained 
bore testimony to the good work he had accomplished 
in the transmission of power on hydraulic lines. As 
regards efficiency, it would be generally accepted that 
the loss due to transmission alone was at least 8 to 
10 per cent. greater with hydraulic transmission 
than with mechanical gearing. Attempts were made 
to reduce this difference to about half the amount 
by certain estimates of losses and gains, which might 
be summarised as follows :—(1) Windage losses of 
astern turbines when revolving in the ahead direction ; 
(2) loss due to thrust block; (3) increase in the overall 
efficiency with hydraulic gears by using the heated 
water of the transformer to increase the temperature 
of the feed water. With regard to windage losses 
in astern turbines, he would like to refer to an experi- 
ment which had recently been carried out at the 
Turbinia Works, Wallsend, on the windage loss of 
astern turbines in a geared installation recently 
constructed. The arrangement of machinery con- 
sisted of one high-pressure and one low-pressure 
turbine with an astern turbine incorporated in the 
exhaust casing of the low - pressure turbine, the 
turbines being coupled to the propeller shaft by 
means of mechanical gearing. The total ahead power 
transmitted to the propeller shaft was 3600 shaft 
horse-power ;_ revolutions of turbines, 1486 per 
minute ; revolutions of propeller shaft, 90; ratio 
of gear, 16.5 to 1. A new rotor was constructed, 
carrying only astern blading and rotated in the fully 
bladed turbine casing at varying speeds and vacua. 
The power was supplied by an electric motor and 
measured in the usual way. The results showed that 
with the turbines revolving in the ahead direction 
at a speed of 1500 revolutions per minute, the loss 
was 10} horse-power, or three-tenths of 1 per cent., 
with a vacuum in the condenser of 28in. and 21.5, 
horse-power, or six-tenths of 1 per cent., with a 
vacuum of only 26in.—confirming the figure given 
by Sir Charles Parsons, namely, that when going 
ahead the astern turbines are revolving in the vacuum 
of the condenser, and under such conditions the loss 
was not more than one-half of 1 per cent. This result 
also confirmed Mr. Allan’s experiments on windage 
loss of astern turbines. With regard to the second 
point, in the later ships fitted with mechanical 
gearing pivoted thrust blocks were employed, thereby 
reducing the losses in thrust block friction to about 
one-tenth of 1 per cent., practically a negligible 
quantity. As to the third point, in most of the modern 
turbine vessels the exhaust steam from the auxiliary 
engines was utilised for heating the feed water. The 
quantity of exhaust steam available was in most 
cases quite sufficient to increase the temperature of 
the feed water to 200 deg. Fah. Dr. Féttinger 
gave the increase in overall efficiency of the trans- 
former due to feed heating as 1.5 to 2 per cent.— 
this implied a loss in the transformer of 74 to 105 of 
the brake horse-power of the turbine. It was also 
said that for poorer efficiencies, even 3 to 4 per cent. 
more could be gained. By a simple calculation it 
followed that if it was possible to obtain more than 
double the increase in the efficiency due to this 
regeneration of feed heating there would be in these 
cases double the initial loss of transmission. Referring 
to the question of propeller efficiency, it had always 
been admitted that with direct-coupled turbines 
some sacrifice has had to be made in propeller efficiency 
as well as turbine efficiency, and that it had been 
necessary to compromise between the two. Generally 
speaking, it was quite possible with reduced revolu- 
tions of propeller to obtain an increase in propeller 
efficiency varying from 5 per cent. to at least 12 per 
cent. in the different classes of ships where the direct- 
driven turbine has hitherto been successfully applied. 
With mechanical gearing, where the ratio of gear 
was not limited as in the hydraulic transformer, 
then full advantage could be taken of this increase 
in propeller efficiency to reduce the shaft horse- 
power necessary for a given speed. This reduction 
of power, together with the increase obtainable in 
the efficiency of high-speed turbines, permitted of a 
considerable reduction in boiler power, size of 
auxiliaries and condensing plant. With the ratio 
of gear to which the hydraulic transmitter was 
limited, it would appear that it was confined to a 
somewhat narrow field of work, inasmuch as it is 
not possible to secure in the majority of cases the 
accommodation necessary between the speed of the 
turbine and the speed of the propeller for maximum 
efficiency of each. There was,therefore, in addition 
to the loss in transmission, a further loss in the 
propulsive efficiency with hydraulic transmission, 
when compared with mechanical gearing, and the 
difference in overall efficiency when referred to in 
‘‘ knots run per ton of fuel’? had been found to be 
very considerable in designs for war vessels. There 
was no difficulty in arranging for an astern power of 
75 per cent. that of the ahead, should it be desired, 
but for all practical purposes it had been found that 
60 per cent. of the ahead power was ample for any 
condition of manceuvring, and all recent designs of 
geared turbines provided for an astern power at 
least 60 per cent. of the ahead for the same quantity 
ofsteam. Dr. Fottinger suggested that astern turbines 
were a source of trouble. This was not the case. 
There was no difficulty in using superheated steam in 





geared turbines, either ahead or astern, provided 
suitable materials were employed in the construction, 
such as cast steel instead of cast iron for the high- 
pressure parts of the turbines, As a matter of fact, 
there were several geared turbine installations under 
construction arranged for superheat of 100 deg. to 
150 deg. Fah. 

Dr. Foéttinger, in a short reply, elicited the fact 
that Mr. Walker had not seen an hydraulic trans- 
former at work, whereas he stated that he himself 
had spent two nights on a geared turbine vessel. 
There were other ways of looking at these matters 
than a5 per cent. economy. It was sometimes a 
question of the lives of passengers and crews. It 
was difficult for him to answer criticisms in English, 
but he would reply in writing. He fully recognised 
the character of the work done by Sir Charles Parsons. 

The author, who was very warmly received by the 
large meeting, was cordially thanked for bis 
interesting paper. 

In the other section, which met under the chair- 
manship of Sir Philip Watts, Mr. T. G. John read his 
paper on 


‘SHIPBUILDING PRACTICE OF THE PRESENT AND 
FururRs.” 


Shipbuilding is one of our oldest, and still ranks as one of our 
most important industries, and in its scientific progress we have 
always taken, and still continue to take, a leading part. Never- 
theless, many other spheres of engineering activity have been 
created since the inception of iron shipbuilding some eighty 
years ago, and in certain instances have developed so very 
rapidly that most shipbuilders at times feel a certain amount of 
regret that shipbuilding science and practice cannot be forced 
ahead at the same comparative rate of progress. } 

Our own shipbuilding industry may roughly be divided into 
two sections, comprising respectively those establishments 
which make a practice of building large numbers of medium or 
small-sized ships of almost standardised pattern, and those 
which do the better class of work appertaining to large passenger 
or war vessels. In other countries more variety frequently 
obtains in each yard, because of the smaller number of estua- 
blishments. Obviously those of the former section need con- 
siderably less variety of equipment than those of the latter, and 
frequently they achieve good financial results notwithstanding 
that they use equipment which, for the p se of the other 
section, might justly be called crude or inferior. Elaborate 
equipment being invariably productive of heavy establish- 
ment charges, it is not surprising that the large shipyard some- 
times meets with difficulty when placing itself in competition 
for the class of work usually done by the small one. There 
exists, moreover, a subtle difference in the methods adopted 
by the respective establishments, but the best quality of work is 
demanded from all. While, for instance, a tramp steamer or 
a trawler has to last as long as possible with more or less indif- 
ferent maintenance, on the other hand, a large passenger ship 
or warship, which becomes obsolete long before it wears out, 
yet at the same time needs during its comparatively short liic- 
time a very high standard of structural efficiency. 

Broadly speaking, it may be stated that such developments 
in our shipyards as have taken place during recent years have 
been chiefly due to two causes, viz.:—(1) The increase in dimen- 
sions of ships having to be built, with corresponding increase in 
the size of items of structure; and (2) the ever-persistent 
desire for economy, coupled with rapidity of production and good 
quality of work. New methods of manufacture have influenced 
the developments to a comparatively small extent. The effect 
of these causes has been the expenditure of considerable sums of 
money in three directions, viz.— ‘ 

(a) Alterations in the topography of the shipyard area. 

(6) Improvements in lifting and transporting equipment. 

(c) Improvements in general plant and appliances. 

As the increase in the size of ships is a factor which intimately 
concerns each of the three sub-heads, it is well to remember 
that, compared with twelve years ago, the number of passenger 
ships now built per annum which have a tonnage exceeding 
10,000 tons has nearly doubled, whilst the average launching 
weight of large warships during the same period has increased 
by more than 50 per cent. 


Alterations in the Topography of the Shipyard Area.— 
Under this heading the author discussed the general 
question of the lay-out of shipyards and made detailed 
reference to the question of covering-in slipways. 
He showed that to cover a slipway 1000ft. long by 
100ft. wide with an iron shed on normal foundations, 
and having an average clearance from the ground of 
140ft. and, say, 15ft. at each side, would cost in this 
country at the present time something like £150,000, 
which sum did not include overhead lifting equip- 
ment, although it includes provision for such. With 
care such a shed ought, he said, to last thirty years, 
if not scrapped by the march of events before that 
time ; but, assuming such duration of life and interest 
on capital to be 5 per cent., it appears that the yearly 
cost, excluding maintenance, was about £12,500. 
Whether the benefits were commensurate was, he 
added, open to doubt. : 


Improvements in Lifting Appliances.—The introduction of 
elaborate lifting equipments is of comparatively recent date. 
Until about twenty years ago the time-honoured mast and 
derrick system, actuated from suitably placed winches by wire 
ropes and guys passing through leading blocks, reigned almost 
supreme, although in a few instances they were supplemented 
by steam or hand travelling cranes on gantries erected alongside 
the slipway, and it may here be stated that a great proportion 
of our ships are still constructed under this system, including 
all warships built in our Royal Dockyards. About that time, 
however, great extensions occurred in the shipbuilding industries 
of Germany and the United States, and several of our modern 
equipments had their origin in those countries, where, especially 
in the last-mentioned one, owing to skilled shipyard labour 
being able to demand comparatively high wages, every incentive 
was offered for the introduction of labour-saving devices, and 
the creation of new establishments furnished the necessary 
opportunity. ; : 

The best known modern systems adopted in this country 
may be summarised into five types, in all of which each unit is 
self-contained as regards operative power, viz.:— 5 

(a) The American cantilever system, in which two slipways 
are served by a cantilever crane which travels on a gantry erected 
between them. 

(6) The travelling carriage system, in which a single slipway 
is served by a number of carriages, either mono or duo-rail, 
travelling on the sides or roof of a skeleton structure, and 
spanning the whole or different parts of the slipway. 

(c) The wire cableway system, in which the slipway is spanned 
in the fore-and-aft direction by a number of cableways—usually 
three or four-—which are supported by structures at each end, 











36 


THE ENGINEER 


JuLy 10, 1914 





and which can be given transverse movement, trolleys running 
on the cables conveying the material. 

(d) The tower crane system, in which a number of horizontal 
jibs supported on independently stable tower structures, fixed 
or travelling, cireumscribe areas over each of the two slipways 
which they serve. 

(e) The lattice-built mast-and-derrick system, in which each 
unit cireumscribes a specific area over a particular slipway. 

The author then proceeded to discuss the relative 
merits and demerits of these systems. 


Considered from the financial aspect, the cost of maintenance 
and working of most of the systems are, under normal con- 
ditions, comparatively small items when judged by the amount 
of work they perform. Such costs necessarily vary according 
to temporary and local conditions; but, on the other hand, 
comparisons in capital costs per annum are fairly definite, and 
the following table has been compiled on the assumption that 
the life of the equipment is twenty years and interest on capital 
is taken at 5 per cent. The first cost is estimated on present- 
day prices and the foundations and conditions of erection are 
assumed to be normal. Studied in conjunction with their 
relative merits and demerits, however, it seems safe to say that 
the eificiencies of the respective systems cannot be in the direct 
ratio of their costs, and it is more or less unsafe to say anything 
further. 


Comparison of Present-day Costs of Overhead Equipments Designed 
Efficiently to Serve a Slipway 1000jt. Long by 100ft. Wide. 


Capacity at maximim outreach in each systim is 5 tons. 


No. of Total cost Capital 
System. hooks per cost per 
available. slipway. annum. 
x £ 
American cantilever .. 3 to1® 15,000 1500 
Travelling carriage 15 95,000 95 0 
Wire cabieway od 4 10,000 1000 
DOOR GNM 20-5. 2s cn ss ce SOS 13,200 1320 
Lattice-built mast and derrick .. 16 24,000 2400 


* Each hook is available for two slipways. 


At the present time shipbuilding opinion is largely in favour 
of the tower crane system. Opinion varies as to the most 
desirable lifting capacity, and as to the proportionate area of 
slipway which should be covered. As regards the former, it is 
interesting to note that plates weighing up to 8 tons are not 
uncommon in ships now under construction, and even this 
weight is frequently very much exceeded, whilst in moderate- 
sized vessels built on the Isherwood system items of framing 
weighing up to 10 tons have often to be dealt with. 


A description of the installation now being erected 
in the shipyard of Messrs. Vickers at Barrow-in- 
Furness was then given and reference made to 
finishing berth crane equipment and other transport 
arrangements. 

Improvements in General Plant and Appliances. 

Under this heading the author referred to the ques- 
tion of plate ‘bending, pneumatic and hydraulic 
riveting, and this led him to discuss whether or not 
it would be possible to reduce the amount of riveting. 
It was remarkable, he said, to what an extent the 
rivet remained a fundamental unit in ship construc- 
tion. It was certainly a very positive method of 
connection ; but, owing to its employment, there 
existed a multitude of small added weights due to 
laps, butt straps, angle bars, doublinys, corner pieces, 
&c., and at the same time there was created a non- 
uniformity of strength and elasticity throughout the 
entire structure. There was, he added, great need 
for the adoption in shipbuilding practice of a reliable 
fusion process for connecting structural material, if 
only to reinforce the efficiency of the riveted joint. 
It was a far step from this to the abolition of the rivet 
itself in general construction work, but it was not so 
far to its abolition in such places as joints of bulk- 
heads or flats. He then gave some detailed par- 
ticulars concerning a patented process lately evolved 
and passing under the name of the “ Quazare.” It 
might, he explained, be described as an electric 
fusion process, in which the weld was obtained by 
the addition of molten metal. It had been the sub- 
ject of recent experiments at the shipyard of Messrs. 
Vickers, and some tabulated results and photographs 
of some interesting experiments on test pieces treated 
with it were given. 

Sir William Smith said the paper could be sum- 
marised in a phrase ; it was just a method of how to 
get the most out of a yard for your money. His 
experience had been that mechanical riveting could be 
satisfactorily done, but there was certainly more 
chance of scamping the work than by hand riveting. 

Colonel Saxton White said that in a successful 
shipyard there should be no crossing of traffic. All 
the material should be brought in by the back door, 
passed through the shops and into the berths. Mech- 
anical riveting would shortly be generally adopted. 
It was to be hoped that by electric welding they would 
soon be able to make a ship’s side in one complete 
shell. In the meantime they had to depend on their 
friend the riveter—sometimes people called him some- 
thing else, but he certainly had his merits. Perhaps 
the most important question in shipyards was that 
of cranes. Whatever the number of cranes they put 
down they must have them in a state that could be 
easily varied, for they had to be able to suit those 
appliances to all the changing requirements of the 
different dimensions of ships they were building. The 
changes in the dimensions and character of ships to- 
day was so great that the best of sheds was found too 
small in a year or two. They had to make their 
arrangements elastic as possible. What they 
really wanted was shipyards of the concertina type, 
to spread out in the busy season and close up when 
things were slow. They went on increasing their 
facilities, and then when the dull times came wished 
that they had the money in their pockets. 

Mr. Herbert Rowell said that there was a period of 
much higher efficiency coming with electric welding. 
The day when they could get over the troubles of 
riveting and weld up the butts and strakes of their 
plates ought not to be far removed. It meant that 
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the plating of a ship would be practically continuous 
from stem to stern, which was a very important point. 

Mr. P. A. Mudd dealt with recent developments in 
electric welding repair work. But little progress had 
been made with carbon electrodes, the reasons being 
the difficulty of excluding the atmosphere and 
avoiding oxidisation during the weld, and also the 
difficulty in obtaining proper heat regulation of the 
are. The welded metal obtained with this process was 
extremely hard and oxidised, and was full of small 
holes. In the last few years, however, considerable 
progress had been made in are welding with metal 
electrodes coated with a flux or slag forming com- 
position. In the **Quazare”’ process the inventor had 
sought to overcome both the difficulties of oxidation 
and heat regulation by specially coated electrodes, 
the coating of which formed a slag which completely 
protected the fused metal from oxidation during 
welding. The slag was also a secondary conductor, 
which appeared to damp down the heat of the arc 
more nearly to the welding heat required. Down- 
ward welding was the condition under which the best 
results were obtained. Unfortunately, the moment 
such a process was applied to actual jobs it was found 
that only about one-half of the work could be done 
downwards, the other half being either vertical or 
overhead. Overhead work was especially difficult, 
and taxed the skill and patience of the welder to the 
utmost. In recent years electric welding had been 
used extensively for repair work on boilers and ships, 
but was very little used for new work. In repair 
work for boilers it was much used for building up 
ianding edges of riveted seams which were leaking, for 
welding in new patch plates such as part of a construc- 
tion chamber back plate, welding cracks in plates and 
building up wasted and corroded parts to original 
thickness. In ship repair it was used for welding 
landing edges of leaking seams, such as box keel 
plate to stern-post, welding cracks in stern-posts and 
rudder posts, welding split rudder gudgeons, building 
up worn rudder pintles to avoid shoe pintles, and 
welding butt frames. In the application of electric 
welding to new work he believed there was a large 
field, commencing first upon small work, such as 
welded steel water tanks, oil tanks, exhaust tanks, 
welded steel plate condensers, and welded steel plate 
masts and derricks. In the main structure of a ship 
where water-tightness was required at certain parts 
liable to corrosion, the landing edges of the riveted 
seams should be welded solid to do away with the 
caulking which becomes leaky. 

Mr. T. G. John, in reply, said that he had been 
taken to task for not saying anything about ideal 
shipyard labour. He thought the ideal state was for 
every man to be a specialist, and to be paid according 
to his economic efficiency, which, unfortunately, was 
certainly not the case at present. If the big technical 
societies of the country would only direct their atten- 
tion and some of their money to improving the 
methods of ship construction in yards it would be very 
well spent. 

The next paper taken was that on 

“Tue DesicN or FLoats ror HyDROPLANES,”’ 
by Mr. G. H. Millar. 


This paper was founded on experiments carried 
out at the National Tank, Teddington, for the 
Advisory Committee for Aeronautics. The results 
have already been published in the Committee's 
report for 1912-13. The author stated that twin 
floats seemed to find most favour. With a single 
float, unless it was very broad for its length, the lateral 
stability on the water was small and additional floats 
on the wing tips became necessary. If a single float 
of breadth 6 were replaced by twin floats each of 
breadth } 6 little difference was made in any direction. 
The distance apart of the twin floats, provided it was 
more than the breadth of either, was immaterial to 
the efficiency. If, however, they were too far apart 
and one became more deeply immersed than the 
other, severe slewing stresses might be set up. The 
total buoyancy of the floats should be at least twice 
the deadweight of the machine. The paper deals 
in a general way with the design of hydroplanes, and 
discussed in detail how such design should be modified 
to meet the special requirements of hydro-aeroplane 
floats. 

The author was thanked for the work he had done, 
and the Conference adjourned. 


There was a comprehensive programme of visits 
to works. A large party took part in the visit to the 
works of Messrs. Armstrong, Whitworth and Co. 
At the luncheon which preceded the inspection of the 
new yard Sir Andrew Noble presided, and proposed 
the toast of *‘ The Combined Institutions,’’ which was 
briefly acknowledged by Lord Brassey. 

The party afterwards proceeded by steamer to the 
works of Swan, Hunter and Wigham Richardson, Ld., 
where they were received by Dr. G. B. Hunter. 
A large variety of vessels is now under construction 
in the yard, fourteen in all, and much interest was 
shown in a four-cylinder single-acting oil engine of 
600 horse-power which was undergoing test. A sister 
engine is now in course of construction. 

The other visit was to see the Fullagar Engine, 
of which a special account is given on page 50. 

The social arrangements for the. first day of the 
meeting included a reception at the Assembly Rooms, 
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Westgate-road, by the President and Council of the 
North-East Coast Institution, and a visit by ladies 
accompanying members to Alnwick Castle. 








THE ACCIDENTS TO RAILWAY SERVANTS 
INQUIRY. 


No. III.* 


WHEN Colonel von Donop gave his evidence on the 91 |; 
ult. he handed in a table as to the causes of movement ail 
non-movement accidents—movement accidents — bein, 
those caused by the movements of trains or vehicles, bu: 
not train accidents, and non-movement being those i), 
engine and goods sheds, on stations, &c. The table | 
given in the printed evidence now published, and, as it i 
instructive as showing how many mishaps are due ty. 
accidents, misadventure, or want of care, we have repro 
duced it below :— 


Movement Accidents. 























Year. | A. B. 1. ae | D. E. K Total. 
yoos | 2657 | 140 | 20s | 86 | a3 16 4650 
1907 | 3802 an a 31 6018* 
ws | Sa oli | ie | | Se 
1910 | 3089 | 203 | 94 | 108 30 4955 
Wil | 3549 341 07 117 23 
i912 | 3625 32 | Ol 123 18 5 
1913 3743 1625 351 | 12 169 22 O22 
Non-movement Accidents. 

D, E, 

Year. A. B. ©. D | E F. | andF Total 
| | ‘together. 

1906 | 11,956 39 48, 7 | 25 | 15 | 237 11,936 
1907 15,065 373 80 9 | 214 <3 238 15,756* 
1908 | 18,341 408 36. | 9 | «17 256 19,091¢ 
1909 | 18,651 442 86 9 | 208 9 226 
1910 | 19.7038 460 100 13 172 8 | 193 
1911 | 21833 419 U7, 16 | 19 9 24 
i912 | 21884 485 «ly | uw | i | 17 210 
i913 | 25ep  8«66v3 (2 | oe | 16h |) Ot 191 23,535 


* The increase of 1907 over 1906 is, in part, accounted for by a 
change in the accidents to be reported. 

t+ An order of the Home-office led to many accidents hitherto 
treated as factory accidents being reported to the Board of Trade. 


A Misadventure or accidental. 

B Want of caution or misconduct on part of injured 
person. 

C Want of caution or breach of rules on part of servants 
other than the injured person. 

D Defective systems of working, dangerous places, con- 
ditions of work, or want of rules or systems of working. 

E Defective apparatus, want of sufficient appliances, 
safeguards, &c. 

F Neglect or non-observance of Statutory Rules under 
the Railway Employment (Prevention of Accidents) Act, 
1900. 

Colonel von Donop was again recalled when the Depart - 
mental Committee met on Tuesday last. He handed in a 
table giving a percentage, according to the number em- 
ployed, of fatal and non-fatal movement and non-move- 
ment accidents from the year 1898 to 1913 inclusive ; 
also a table as to the fatal and non-fatal accidents to 
shunters. The witness then handed in a very interesting 
return which gave some information not published in the 
This was the percentage of non-fatal 
movement, non-fatal non-movement, and of all non-fatal 
accidents from the year 1904 to 1913 inclusive where the 
injured person was absent from duty for more than four- 
teen days. In movement accidents the lowest percentage 
was 51.3 per cent. in 1904, in 1913 it was 56.2 per cent.. 
and the highest percentage, 57.2, was in 1910. In non- 
movement the lowest was 44.1 per cent. in 1906, and the 
highest was 48.4 per cent. for 1913. In both classes the 
lowest was 46.3 per cent. in 1907, and the highest, 49.9 
per cent., was last year. Two other tables were also handed 
in. These showed the number of men employed in each 
grade. 

Questioned by Mr. Hudson, the witness explained how 
the Board of Trade Order of 1906 had led to an increase 
in the number of accidents reported. For instance, 
should blood-poisoning set in, this would not be manifest 
within the first three days, and so under the former Order 
would not get reported. 

Sir Alfred Ewing pointed out that the three most 
dangerous occupations were :—(1) Shunters; (2) goods 
guards and brakesmen; (3) permanent way men. In 
1889 there was 1 shunter in every 191 killed, 1 goods guard 
in every 201 killed, and 1 permanent way man in every 596. 
In 1913 these figures were respectively 1 in every 444, 1 in 
every 535, and 1 in every 611. This showed that in 1889 
shunters and goods guards ran, twice the risk of being killed 
that they did in 1913, but there was no such betterment 
with the platelayer. Why was this ? Colonel von Donop 
replied that the occupations were quite incomparable. 
The use of the coupling pole, better lighting of yards, 
covering in of rods and wires, &c., had improved the con- 
dition of the shunters and goods guards, but these had had 
no effect on the permanent way men. The witness hoped 
that the new rules that came into force a year ago would 
reduce the accidents to permanent way men ; if it did not, 
the Board would have to do something more. 

After Mr. Barnes had stated that the table just handed 
in showed that practically one-half of the accidents on rail- 
ways led to the men being absent from work for over 
fourteen days, the Chairman drew attention to the big 
increase in non-fatal non-movement accidents since 1908. 
This led to the witness observing that, if he might say so, 
that fact appeared to be the crux of the question. 

Mr. J. H. Thomas, of the National Union of Railwaymen, 
followed, but as his evidence-in-chief was not finished, 
we will postpone the details until the whole examination 
can be reported. The Committee then adjourned until 
Tuesday morning next at 10.30. 





* No. II. appeared June 19th, 
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THE ROYAL AGRICULTURAL SHOW. 
No. II.* 

H. R. Marspen, Limited, Leeds, showed a 
complete self-propelling macadam plant, consisting 
of a 16in, by 9in. Taylor-Marsden stone breaker with 
combined elevator and overhead screen, arranged 
to grade materials into hoppers and from these into 
a cart or wagon. It is arranged to be driven by « 
four-cylinder 30 horse-power paraffin engine which 
can either be used to work the stone breaker or propel 


the machine. The whole is mounted on a strong steel 


uniderframe and road wheels, the transmission being | 


hy means of roller chains to a gear-box and differential 
countershaft, and thence by a roller chain to each 


fugal force into the opening where the discs are widest 
apart. It is carried around with the discs to where 
they are closer together and is crushed in the opera- 
tion. The smaller particles fly out from between the 
discs into the encircling shoot, while the larger particles 
are caught again and the operation repeated. 

Most makers of internal combustion engines are 
now recognising the necessity of supplying engines 
which are capable of utilising the low-grade oils 
as fuel. In addition to studying economical working, 
it is necessary that the cost of upkeep and attention 
should be also taken into consideration, particularly 
in the case of engines for use in countries where only 
native labour is available. Such an engine was 
shown by the National Gas Engine Company, 
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Fig. 8—-NATIONAL GAS ENGINE COMPANY’S 17 HORSE-POWER CRUDE OIL ENGINE 


driving wheel. The gear provides two forward speeds 
and a reverse. We are informed that this plant will 
break 8 tons of stone per hour, and is specially designed 
for the use of road authorities. Hadfields, Limited, 
Sheffield, are also exhibiting a portable stone-breaking 
plant with screening, elevating, and loading ap- 
paratus. After being broken, the product from the 
breaker passes into the lower screen, which takes out 
the ‘“‘ smalls’’ and delivers the remainder into an 
internal bucket elevator, from which it passes into the 
main top screen. The ‘* rejects” or tailings from the 
latter are returned by means of a shoot to the breaker 
mouth for further reduction. To facilitate the 
loading of screened material direct into carts, wagons, 














Fig. $—FUEL PULVERISER 


&¢., suitable shoots with regulating doors are pro- 
vided, the operation of which is controlled by levers 
or handles. This firm also showed the * Hecla”’ dise 
crusher, the discs of which are saucer-shaped and are 
set with their hollow or concave sides facing each 
other. These discs both rotate in the same direction 
at the same speed, and are supported at an angle 
toeach other. This provides a wider opening between 
the edges of the discs at one part of their circumfer- 
ence than at the opposite part. When stone is fed 
through the central feed spout, it is thrown by centri- 


* No. 1. appeared July 3rd. 


‘and is devoid of all pipe connections. 


Limited, Ashton-under-Lyne. A general view of the 
17 horse-power engine is given in Fig. 8 herewith, 
and Figs. 9 and Il represent views of the mechanical 
pulveriser and vaporiser with the governor gear and 
oil pump. The engine works on the four-stroke 
cycle, air being drawn in on the suction stroke, and 
is compressed on the return stroke in the combustion 
chamber. At the point of almost maximum com- 
pression the fuel is injected into the vaporiser by the 
oil pump and is fired by the ignition tube. The 
mechanical pulveriser is placed in a water-cooled 
part of the cylinder directly opposite to the vaporiser 
and is easily removable for cleaning. The pul- 
veriser consists of a valve which is loaded by a power- 
ful spring, and is lifted at each stroke of the oil pump. 


easily removed. The oil pump is arranged hori- 
zontally at the rear end of the engine—as shown in 
Fig. 11—being driven through a lever by a quick- 
acting cam on the lay shaft. A separate lever, 
provided with a handle, enables the pump to be 
operated by hand or thrown out of action altogether 
if necessary. The governor controls the stroke of 
the pump. It is of the centrifugal pattern, gear- 
driven, with a deadweight and adjustable spring so 
as to alter the speed of the engine at will. By this 
arrangement the engine obtains a supply of oil at 
every firing stroke in proportion to the necessities 
of the load, thus ensuring steady and uniform firing. 
These engines are built up to 50 horse-power with 
one eylinder. The National Gas Engine Company 
also exhibited a suction gas engine working in con- 


Fig. 11—GOVERNOR AND OIL PUMP 


junction with a bituminous gas plant. In this plant 
the generator is built with a water seal at the bottom 
which serves the double purpose of hermetically 
sealing the plant at this point, and providing easy 
means of removing the clinker. Any clinker which 
has a tendency to adhere to the sides of the brickwork 
can also be removed by inserting a poker through the 
top and side poking holes provided for the purpose. 
A simple and efficient conical fire-grate is fitted, which, 
again, together with the suitably placed poking 
plugs in the lower portion of the generator provides 
easy access to the fire. A large and unrestricted gas 
pipe is fixed for conveying the gas from the generator 
to the scrubber, in which is fitted the firm's usual 
type of feed-water heater. The arrangement then 
provides for the gas to pass up through the wet 
scrubber filled with wooden grids and down through 
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Fig. 10—FIELDING AND PLATT’S CRUDE OIL ENGINE 


The oil, released under through | 
a spiral tube which breaks it up into a fine mist, and 
this passing through the hot compressed air causes 
partial vaporisation which is completed in the 
vaporiser. The makers claim that by fitting the 
pulveriser in this position the tendency of the oil 
to carbonise by heat is prevented. The use of a 
lamp is necessary only for a few minutes at starting, 
the temperature due to compression, combined with | 
the heat retained in the combustion chamber, being | 
sufficient to vaporise the charge of oil subsequently | 
injected for the next explosion. The vaporiser is of | 
the simplest form, is fixed on the side of the cylinder, | 
It is thus ' 


} yressure, passes 


| 
| 


the rotary tar extractor, the latter removing all the 
tar. Finally, the gas passes through the dry scrubber 
filled with coke and wood wool, so as to ensure 
that the gas shal] be clean and dry before passing 
to the engine. 

The two principal features of the Campbell Gas 


| Engine Company's stand were a 60 horse-power 


single cylinder horizontal engine working on crude 
oil, and a reversing double cylinder vertical engine 
of 40 horse-power suitable for marine purposes. 
Both these engines were shown running on crude 
oil of 0.933 specific gravity. 

Kynoch Limited, Birmingham, showed in motion a 
horizontal gas engine designed to develop 95 brake 
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horse-power on suction gas. This engine is specially 
intended for driving a dynamo, and is of very 
substantial design. It has variable governing. The 
eylinder is supported throughout its entire length by 
the bed-plate, which is unusually heavy. A floor 
is cast in the well inside the bed-plate, which collects 
every drop of oil thrown into the well, while an oil 


are side by side with outside independent valve 
chests. Steam is admitted to the high-pressure 
cylinder by a balanced piston valve, and the low- 
pressure cylinder is fitted with the usual slide valve. 
The valves and pistons are lubricated by means of 
a positive force feed lubricator mounted on the cylinder 
and worked by the motion of the high-pressure valve 








Fig. 12—RUSION, PROCTOR’S TIPPING 


channel outside the frame is also provided. The 
valves are vertical and ean be readily removed. 
Ring oilers are fitted to the main and outer bearings, 
and to the side shaft of the engine. The bearings on 
the crank shaft and side shaft are provided with 
oil throwers which return to their respective oil wells 
any oil thrown off the bearings, so as to prevent any 
creeping along the shaft. The crank pin of the 
75 horse-power engine and upwards is oiled by forced 
lubrication, and, by a special sight-feed arrangement 
on the end of the crank shaft, the quantity of oil 
passing to the crank pin can be seen. 
of the connecting-rod is lubricated by a combination 
of sight-feed and inclined plane lubricators operated 
by the piston. The electric ignition fitted can be 
timed over a considerable range of strokes whilst 
the engine is running. When desired, the spark can 
be seen when the engine is stopped by simply remov- 
ing a cover, which affords a very easy method of 
detecting ignition troubles. 

The horizontal valveless crude oil engine shown by 
Clayton and Shuttleworth, Limited, Lincoln, works 
on the two-cycle principle, and has neither skew gears, 
side shaft, cams nor mushroom valves. The enclosed 
crank case forms an air-charging receptacle for supply- 
ing the cylinder with a fresh charge of air at each 
revolution. The cover of this case can be removed 
by undoing four bolts. All engines from 9 horse- 
power upwards are now governed by varying the | 
supply of fuel oil at eack impulse to suit the load. 
The governor is of the spring-loaded crank shaft 
type, and an adjusting spring is fitted whereby the 
speed of the engine can be regulated while the engine 
is running. The cylinder, piston pin, and crank pin 
are all positively lubricated by means of a Bosch | 
lubricator operated from the crank shaft, and the | 
main bearings are fitted with ring oilers. The steam 
wagons shown by this firm were of two sizes, to 
carry loads of 3 tons and 5 tons. The boilers are of 








The small end | 


| casting which carries the valves. 
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TRAILER 


| detachable when necessary, for cleaning. 


spindle ; it is automatic in action, as it feeds only 
when the engine is working, and requires no attention. 
A special valve is fitted to the steam chest of the low- 
pressure cylinder, with connection to the jacket, | 
so as to admit high-pressure steam to that cylinder | 
when extra power is required on very steep inclines. 


‘off the crank shaft by machine-cut skew 


from the solid and fitted to the hind axle. It is 
enclosed in a cast iron casing, which forms a dust- 
proof oil bath. 

A prominent exhibit on Fielding and Platt’s 
stand was the 45 brake horse-power horizontal crude 
oil engine, shown in the accompanying illustration 

Fig. 10. This engine is of the medium compressic,, 
type—250 lb. per square inch—the oil being injected 
at the end of the compression stroke into a special 
vaporiser. The bed is a massive iron casting combin- 
ing the cylinder jacket and housing for the main 
bearings of the crank shaft. An oil tray is Cast round 
the bed for collecting any overflow of oil from the 
bearings. The combustion chamber is made in one 
it is provided wit) 
an independent water jacket, which avoids the nece 
sity of having a water joint between the cylinder ani 
back end, and also enables the temperature to | « 
regulated independently of the cylirder jacket. Access 
doors are fitted to enable any sediment from th. 
circulating water to be removed. The joint betwee 
the combustion chamber end the eylinder is com 
pletely protected from the explosion, and is practical| 
indestructible. The oil injection pump is directl) 
under control of the governor in the following manner 

The oil injection pump has a constant stroke, but 


| the supply is regulated by an auxiliary valve, which: 


is positively opened during the pump delivery strok« 
by the governor, according to whether the engin 
has a light or heavy load. An explosion, therefore, 
takes place every cycle, resulting in steady running 
and complete combustion of the injected charge at 
any load. The oil is injected at the end of compression 
stroke. The vaporiser is of special design, and is 
said to be so perfect in its action that the exhaust, 
with the heaviest of oils or residues, is quite smokeless. 
The action of the vaporiser does not require a com 
plicated sprayer. The oil is injected through a plain 
hole with a non-return valve behind, which is easily) 
The valves 
are of the mitre type and of large area. The 
exhaust valve is fitted with a renewable guide which 
is lubricated by an external lubricator. The valves 
are opened by levers actuated by machine-cut cams 
fitted on the half-time shaft. The cam shaft is driven 
gears, 














Fig. 13—TRACTION ENGINE AND TIPPING TRAILER 


It also facilitates starting the engine. The valve gear 
is of the locomotive type. The wagons are arranged 
for two travelling speeds of three and six miles per 


| hour at the normal revolutions of the engine, but the 


speed can be accelerated when desired. The change 
speed is effected by one lever, and under no circum- 





























the Belpaire type, of steel, and suitable for a working 
pressure of 200 Ib. per square inch. The engines are 
compound, with the cylinders firmly bolted to a 
pressed steel seating riveted to the boiler, so as 
to dispense with erecting bolts passing through the 
boiler plates. The cylinders are steam jacketed, and 























efficiently guarded. The cams are extra broad and 
are designed to operate silently. The cam shaft is 
carried in long bearings. The main inlet valve is 
placed on the same centre line immediately above 
the exhaust valve, which has the effect of shortening 
the overhang of the combustion chamber. All 








Fig. 14—THE WYLES MOTOR PLOUGH 


stances can any interlocking of the gears take place. 
The whole of the gearing is of steel, and machine 


cut, Motion is transmitted from the crank shaft by 
spur gear to the countershaft, and then by a steel 
roller chain to the sprocket wheel on the differential 
gear. The differential gear is of steel, machine cut 





Swain Se 


the valves are accessible for cleaning or grinding, 
and on the larger sizes by removing the main inlet 
valve, the whole back end can be cleaned out as 
well as the piston head without having to dismantle the 
latter. The engine cylinder and piston are lubricated 
by a positive pressure feed adjustable lubricator, 
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the pump being driven off the cam shaft. The main 
crank shaft bearings are fitted with oil wells, and the 
oil fed automatically on to the shaft by oil rings. 
The crank pin is lubricated by centrifugal force from 
an oiling ring, .fed from an adjustable sight-feed 
Jubricator. 

The exhibits of Ruston, Proctor and Co., Limited, 
Lincoln, were numerous, and covered the whole 


range of this firm’s products, including oil and gas 
engines, traction engines, steam rollers, centrifugal 
pumps, thrashing machines, straw presses, and a 
suction gas producer. A 33° brake  horse-power 
suction gas engine was shown in operation driving 
the dynamo for lighting the stand. The gas in the 
producer was mzde from wood blocks and sawdust. 











the engine. This determines the quantity of gas and 
air mixture delivered to the cylinder, and therefore 
the power developed by the engine. High compres- 
sion is used, and the cylinder is supported throughout 
its length by being with the bed-plate. The latter 
is machined to receive the cylinder head and 
liner. The lubricating arrangements throughout are 
ample. The main and outer bearings and the cam 





Fig. 15—THE WYLES MOTOR PLOUGH 


shaft bearings are fitted with ring oilers. The 
cylinder has forced lubrication, the oil pump being 
actuated from the cam shaft and continuous lubrica- 
tion from the crank pin is provided. The piston pin 
is positively lubricated by a special device. The 
ignition is of the low-tension magneto type, the 
timing being capable of speedy adjustment. The 





Fig. 16—-THE WYLES MOTOR PLOUGH 


The producer has some distinctive features, compris- 
ing extra thick plates; multiple gas outlets, to ensure 
an even draught through the generator and preventing 
local heating ; dust depositing chamber at the top of 
the generator; pipe scrapers, enabling the outlet 
pipes to be cleaned and kept free from tar while the 
plant is in operation ; patented cascade gas washer, 
in place of the usual coke scrubber requiring frequent 


regulation is effected and the gears locked in any 
portion by the use of one hand. 

Another interesting feature of Ruston and Proctor’s 
stand was a new 5-ton tipping trailer—shown in 
Figs. 12 and 13—which tips on either side. A 
notable feature in its construction is the automatic 
action of the door, which is as follows :—When the 
body of the wagon is being tipped the side door is 


| eyele engine of 8} brake horse-power. As will be 
| seen by reference to the accompanying illustrations, 
| Figs. 14, 15, and 16, the engine and gear-box are 
| arranged to form one unit and are carried upon frames 
| of channel steel extending through the whole machine. 
| The road wheel rims are of wrought steel, and the 
| wheels are fitted with channel steel spokes cast into 
'the hubs. The clutch is of the cone type, and is fitted 
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in a pulley arranged to drive by belt any¥kind of 
farm implement. By arranging the clutch within the 
pulley and carrying the pulley itself by means of a 
sleeve on ball bearings, all stress set up by the belt 
pull is entirely removed from the engine bearing, and 


{ 
| 
| 














Fig. 19—-ROBEY’S UNDERTYPE UNIFLOW ENGINE 


the belt drive is operated through the clutch. The 
| drive to the road wheels is by means of a Renold 
roller chain to the first motion shaft, and thence 
by cut steel spur wheels to the main driving shaft. 
Two speeds are provided by sliding pinions on the first 
motion shaft. The whole of the gearing, including 











Fig. 17—TASKER’S CHAIN-DRIVEN TRACTOR 


renewal of the coke ; two-stage rotary tar extractor 
and sawdust scrubber combined with an expansion 
chamber. The engine is of 33 brake horse-power, and 
is fitted with the Ruston governing gear of the 
variable admission type, by means of which the 
amount of opening given to the inlet valve is controlled 
by the governor and varied according to the load on 














automatically unfastened and opened, and a free exit 
for the load is thereby provided. The operation of 
tipping the heaviest load can easily be performed by 
one man. The tipping gear is strong, effective, and 
under full control, allowing jhe load to be discharged 
completely without shock or strain. 

The Wyles motor plough has a single-cylinder four- 


Fig. 1S—ROBEY’S UNDERTYPE UNIFLOW ENGINE 


, the chain, is entirely enclosed in an oil-tight and dust- 
| proof gear-box provided with inspection doors. 

| Two one-way hardened steel clutches are provided 
'on the main driving shaft, so arranged that while 
| both wheels are positively driven, either wheel is 
| free to overrun the other for steering purposes ; 
| or either wheel only may be driven. The controls 
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for this purpose are in the form of hand grips under 
the left plough handle. The control for the friction 
clutch is a similar hand grip under the right handle. 
The engine being governed to run at a constant speed 
of 1000 revolutions per minute under all conditions, 
the necessity for the ploughman to control the engine 
is eliminated, thus permitting the operator to drive 
by the clutches. In order to run one wheel in the 
furrow and the other on the top of the land when 
ploughing, each wheel is mounted upon a radial arm 
capable of movement around the pinion, thus giving 
vertical movement while retaining the correct gear 
centres. The right-hand wheel is held in any desired 
position by means of the hand wheel and screw adjust- 
ment shown. At the end of each furrow, in order to 
lift the ploughs to the surface of the ground and to 
obviate any tilt of the machine while traversing the 
headland, it is necessary to bring the left-hand wheel 
into the same vertical position, relative to the frame, 
as that occupied by the right-hand wheel. This 
involves lifting the whole frame of the machine on 
the left-hand side, and to effect this easily and rapidly 
a new lifting arrangement has been introduced: It 
will be seen that a double set of ratchet teeth are 
provided on an extension of the radial arm carrying 
the left-hand road wheel, and that two pawls mesh 
with these ratchets. The pawls are operated by a 
single lever shown upon the handles of the plough 
in such a manner that each pawl comes into operation 
as the other is removed. The action is as follows :— 
On releasing the upper paw! the frame falls by gravity 
to the required position. The exact depth of ploughing 
is set by the hand wheel and screw adjustment. On 
reaching the end of the furrow the lever is thrown over, 
thus disengaging the upper pawl, and the pressure 
of the teeth of the pinion, engaging with the gear ring 
on the road wheel, is sufficient to raise the frame— 
that is to say, that the driving pinion, instead of 
causing the wheel to revolve, climbs up around the 
gear ring and so raises the frame. The movement of 
the lever in removing the upper pawl permits the 

















Fig. 2—MARTIN CULTIVAICR CO.’S HOT BULB ENGINE 
lower one to fall into place and retain the frame in its 
elevated position. Thus the ploughs are lifted to 
the surface of the ground without stopping the 
machine, and then by driving one wheel only the 
plough is swung round upon the other wheel as a pivot. 

A motor plough which has not previously been 
seen at one of these shows was exhibited on the stand 
of F. W. Moellenkamp and Co., London. It is the 
product of the Stock Motor Plough Company, Berlin, 
and is propelled by a 50-55 horse-power four-cylinder 
petrol engine, which is arranged to drive the 7ft. 3in. 
road wheels through toothed gearing at speeds of 
24 and 4 miles per hour. The plough shares can be 
raised or lowered by a crank handle. The Ivel- 
Bauche motor hoe shown by Ivel Agricultural Motors, 
Limited, Biggleswade, seem to be handy little tools 
for small holdings. There are two sizes, one operated 
by an engine 90 mm. by 100 mm. and the other by 
an engine 100mm. bore and stroke. The engines 
are air-cooled, and the hoes are mounted on two 
transverse rocking shafts driven in such a way from 
the main shaft as to give a hoeing motion to the tools 
as the machine moves forward. The hoes can be put 
out of gear when desired. 

On the stand of Blackstone and Co., Limited, 
Stamford, was to be seen a 5 brake horse-power 
portable oil engine of the vertical type, in which the 
most novel feature is the method of circulating the 
water. No pump isemployed. Instead, the exhaust 
gases from the cylinder are caused to impinge upon 
a volume of water contained in a receptacle fitted 
with a spring-loaded valve through which the water 
is caused to pass to the water jacket of the engine. 
This firm showed a number of portable and stationary 
oil engines and agricultural implements of its well- 
known types. 

In Figs. 18 and 19 are given views of the 100 brake 
horse-power undertype “ Uniflow” steam engine 
shown by Robey and Co., Limited, Lincoln, to 
which reference was made in our last issue. The 
engine is erected on a steel girder frame, which also 
carries a locomotive boiler of large capacity, the 
fire-box of the boiler being carried by a prolongation 
of the foundation plate which forms the ashpit. The 
boiler barrel is carried by a crutch-shaped casting 
placed over the cylinder. The latter is fitted with a 





Robey fly-wheel governor and automatic positive 
valve gear. The valves and seats are circular and of 
the double-beat type. The valves are lifted and 
released by cams actuated by an eccentric driven from 
the crank shaft, the length of time the cams are in | 
contact being controlled automatically by the 
governor, and the amount of expansion or cut-off 
varied to suit the work being done. The speed of the 
engine is automatically controlled by the governor, 
so as to ensure a uniform speed with varying loads. | 
A superheater is fitted inside the smoke-box. It | 
consists of a series of tubes so arranged that the boiler 
smoke tubes can be easily cleaned without disturbing 
the superheater. 

Martin’s Cultivator Company, Limited, Stamford, 
showed for the first time a new type of hot bulb | 
crude oil engine, which works on the two-cycle system. | 
A view of one of these engines is given in Fig. 20, | 
There are several new features in the design of these 
The piston is so constructed that the head 


engines. 
is not in direct communication with the crank 
chamber. It is claimed that, by this method of con- 


struction, the heat is dissipated through ports in the 
walls of the piston to the water jacket, and not into the 
erank chamber. This keeps the bearings cool, and 
there is an increase in the compression pressure 
which gives an extra supply of air for scavenging. | 
The engines have also an automatic system of water 
injection, which comes into action when the engine 
is running on three-quarters of the full load. It is 
controlled by the pressure in the combustion chamber. 
As the load increases, so does the pressure in the com- 
bustion chamber, and this gives a corresponding move- 
ment to a valve which allows water to pass to the 
cylinder in proportion to the load. Another feature 
of novelty is a vertically balanced air valve in the 


|all the gearing being outside the horn-plate. 
| gearing provides for three road speeds, and th 
flexibility of the chain gearing allows ample spring 


Lancaster, had on view a motor plough or cultivator 
of unusual design. It is supported on three travelling 
wheels, each of which is geared direct on to thie 
engine, and when travelling forward the machine 
moves at the rate of a half mile to one mile per hour, 
The machine may be used with plough shares as a 
plough, or with cultivating tines or discs as a culti- 
vator. The plough-shares or cultivating tools are 
twelve in number, attached to a chain which revolves 
on sprocket wheels in the opposite direction to thie 
progress of the implement. When at work there are 
six plough-shares or cultivating tools operating t! 
soil, three on each side of the machine, whilst six 
others are out of action. At the same time it |, 
claimed that the motion of the plough-shares 
cultivating tools through the soil helps to propel th: 
machine forward. The plough-shares or cultivatiny 
tools can be removed and changed. The machine is 
L6ft. 6in. long by 8ft. 3in. wide. 

Petters, Limited, Yeovil, had on view a variety o! 
oil engines, prominent among which were the semi 
Diesel crude oil engines, with which our readers ar: 
familiar. W. Tasker and Sons, Limited, Andover. 
exhibited a novelty in the form of a chain-drive:, 
steam tractor, an illustration of which is given ii 
Fig. 17. The motive mechanism on this tractor i- 
similar to that fitted on the gear-driven machin 
supplied by the same makers, but the final trans 
mission to the road wheels is by means of a chain. 


T 
he 


or 


movement without bumping when travelling over 
bad roads. Other exhibitors of tractors suitable for 
agricultural work were :—The Daimler Company, 
Limited ; J. and H. MeLaren, Leeds ; Mann’s Patent 




















Fig. 21—DAVEY, PAXMAN’S 10-H.P. 


crank chamber. This valve. has a large port area, 
and is very sensitive, and may be lifted off its seat 
so that the crank chamber compression may be any- 
thing from nil to 101b. per square inch, A cam is 
used for the injection of the fuel, and a high 
velocity is given to the oil during the injection period, 
so that the oil may be well atomised. 

Davey, Paxman and Co., Limited, Colchester, 
made a good display of traction and portable engines, | 
gas engine and plant, and locomotive-type boilers. 
The 10 horse-power compound portable engine, of | 
which we give an illustration in Fig. 21, is fitted 
with a superheater. It has cylinders 6}in. and 10}in. 
diameter by 12in. stroke, and a fly-wheel 5ft. dia- 
meter by 8in. wide on the face, running at a speed of 
180 revolutions per minute. The engine is built for 
a working pressure of 160 lb. per square inch. The 
superheater, which has been patented by the firm, | 
is fitted in the smoke-box, and permits of the velocity | 
of the hot gases to be regulated. A three-flow tubular 
feed-water heater also adds to the economy of this 
engine, and an injector is fitted as a duplicate feed 
arrangement. We are informed that, in accordance 
with recent tests made upon the engine exhibited, | 
it will develop four times its nominal horse-power, 


with a consumption of less than 2 |b. coal per brake | 


horse-power. | 


Ransomes, Sims, and Jefferies, Limited, Ipswich, 
had two stands, one being devoted to steam traction | 
and portable engines, oil-driven tractors, and farm | 
implements, and the other to lawn mowers, some of | 
which were motor-driven. The oil tractor is propelled | 
by a 35-40 horse-power single-cylinder engine, and | 
has two road speeds. It is mounted on springs, and | 
is suitable for thrashin®, hauling, and ploughing | 
work. The Darby-Maskell Motor Plough Syndicate, 


| severe first three months of the year. 


COMPOUND PORTABLE ENGINE 


Steam Cart and Wagon Company, Limited, Leeds ; 
the Yorkshire Commercial Motor Company, Leeds ; 
Fodens, Limited, Sandbach; Charles Burrell and 
Sons, Limited, Thetford ; and William Allchin, Limited, 
Northampton. 








THE BREAKAGE OF RAILWAY RAILS. 


Because of a derailment on the New York, New Haven 
and Hartford Railway on October 25th last, through the 
breakage of a rail, considerable attention is again being 
paid in the United States to the question of rails. Figures 
issued by the Public Service Commission, Second District, 
show that the situation is not so bad as it was, there being 
some improvement in the matter of broken rails in the 
The first three 
months for the past ten years gave the following record 
of broken rails for the railways running in the State of 
New York :— 


1905 .. 1331 | 1910 .. 1640 
1906 .. 826 1911... 1456 
1907 .. 3014 1912... 3580 
1908 .. 3408 1913... 1122 
1909 .. 1280 1914.. 1724 





The comparison by months for the last three years is as 
follows -— 


1914. 1913. 1912, 
January 390 347 1283 
February 734 391 1124 
March 600 384 1178 


It is said that the high figures for 1912 were largely the 
result of the severe weather, coupled, perhaps, with 
poorer steel. Mild weather was experienced in 1913, but 
this year the weather was almost as severe as in 1912. 
The improvement therefore suggests a better quality of 
rail. 
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RAILWAY MATTERS. 


A verpict of ‘* Accidental death ’’ has been returned in 
both the recent fatal railway accidents in England—that 
on the driver killed at Reading (Great Western Railway) 
on the 17th ult., and on the passenger killed at Cannon- 
«treet (South-Eastern and Chatham Railway) on the 
27th ult. 

A verY large economy is effected on the Rockford and 
{nterurban Railway, states an American contemporary, 
by splicing broken trolley poles in the following manner : 

~The broken poles are sawed off square at each side of 
the break, a piece of lin. steel tubing is inserted and the 
ends are heated and shrunk over this tubing, care being 
taken to cool as quickly as possible to prevent the material 
from becoming soft. The pole is then drilled on each 
side of the joint and riveted with a tin. rivet. 


THe existing terminus of the Kurduvadi-Pandharpur 
section of the Barsi Railway is on the north bank of the 
Bhima River, whilst the town of Pandharpur stands on 
the south bank. In order to improve communication with 


Pandharpur, which is visited annually by many thousands’ 


of pilgrims, the railway is to be carried across the Bhima 
{iver by means of a new bridge, which will consist of 
twenty-five spans, each of the main girders being 65ft. in 
length and 5ft. 6in. deep. The total distance between the 
abutments will be 1632ft., and the maximum height from 
the bed of the river to the rail level will be 65ft. There 
will be footpaths 4ft. wide, one on each side of the bridge. 


THE report of Colonel Druitt has been made to the Board 
of Trade as to the accident t6 two platelayers, one of 
whom died from his injuries, at King’s Cross (Great Western 
Railway) on April 23rd. These men and two others had 
finished their usual work by 5 p.m. and to fill up the time 
to 5.30 they were given two check rails to cut. They 
stood to do this between two shunting lines in a space of 
about 9ft. A shunt had been made off one line, and when 
some coaches were being set back off the other line one of 
the two men in question stood foul and was knocked down 
and run over. In his fall he knocked down the other man, 
who was not, however, seriously hurt. Colonel Druitt 
blames the assistant ganger for not appointing a look-out 
man in accordance with Rule 273 (¢c), and adds that there 
was no necessity for the rails to be cut in such a dangerous 
position, 

COMPLAINTS as to the 4 per cent. increase in rates made 
in July last by the English railway companies having been 
lodged with the Railway and Canal Commission, the com- 
panies will have to justify these and obtain the sanction 
of the Commission under the Railway and Canal Traftic 
Act of last year. Preliminary objection was taken by 
the traders that the increase was not shown properly in 
the rate books and that the publication of the intended 
increase was not made in statutory form. By arrange- 
ment between the parties it was agreed that these points 
should be decided before the main point as to the justifi- 
cation of the increase was argued. One case was tried 
in April and judgment given on May 4th in favour of the 
railway companies, and another case was heard on the 
24th ult., on which judgment, again in favour of the railway 
companies, was given on Monday last. 


WITH a view to increasing the efficiency of operation of its 
freight ‘trains over the mountain gradients between Pitts- 
burg and Altoona, the Pennsylvania Railway has just 
placed in service one of the largest freight locomotives 
ever turned out of its Altoona shops. According to the 
Railway News, the locomotive in working order weighs 
about 150 tons without the tender. The running gear has 
been lightened as much as possible by the use of heat- 
treated material for the driving axles, crank pins, piston- 
rods, and side and main rods. To reduce the weight still 
further, and also better to enable the heat treatment of 
the material to take effect, holes have been provided 
through the axles, crank pins, wrist pins, and piston-rods. 
This locomotive is equipped with a smoke tube super- 
heater. The boiler is designed to withstand a pressure of 
205 lb. The total fire-grate area is 70 square feet, and the 
total heating surface of the tubes and fire-box is 5766 
square feet. 

Last summer the Great Western Railway ran every 
Saturday an express train, consisting exclusively of third- 
class carriages, with accommodation for hancheons and 
teas and special facilities for bicycles, from Paddington. 
The train was non-stop to Newton Abbott, and ran thence 
to Torquay, Paignton, Plymouth, Fowey, Newquay, 
Truro, and Falmouth. There was also a similar train in 
the opposite direction. This year the same provision is 
being made with the addition that there will also be a down 
train on Fridays and an up train on Mondays. Numbered 
seats may be registered in advance at a charge of one 
shilling each. Another important change is that the 
“Cornish Riviera ’’ down express is to be run on Sundays 
also, together with an additional up express. The down 
train will call at more stations west of Exeter than does 
the week-day train, but Exeter will still be reached in 
three hours, and Penzance in 6 h. 45 min., as against 
5 h. 30 min. 


Because of complaints received, the Conseil d’Hygiene 
of Paris took in hand, about two years ago, some experi- 
ments as to the air on both the Métropolitain and the 
Nord-Sud, and a report thereon has just been issued. 
This shows that the air on the former is much more 
vitiated than on the latter. The principal cause of the 
trouble is attributed to the rails. On the Métropolitain 
the wear is very pronounced, especially owing to braking, 
in the stations; but on the Nord-Sud the rails are, 
apparently, of harder steel, and the braking has had little 
effect. On the former line the brake shoes are of cast 
iron; on the latter, they are faced with a tar-treated 
fabric, and, incidentally, the trains on the Nord-Sud stop 
much more smoothly and with less noise. The report 
refers to the fact that the floor of the coaches on the 
Métro has longitudinal strips along the upper surface, so 
cannot be swept clean, but on the Nord-Sud the floors are 
covered with a conglomerate material forming a uniform 
and non-slipping surface, which can be cleaned with 
sawdust. It is therefore proposed that in these matters 
the Métropolitain should follow the example of the Nord- 
Sud, also that the ballast in and near the stations be 
— by tiles, which can be swept, so as {to reduce the 

ust. 





NOTES AND MEMORANDA. 


E. Bomprani and G. Rumelin describe in the Physik-Zeit | 
a calorimeter by means of which it is possible to investigate 
heats of reaction at temperatures that differ from room 
temperatures. The calorimeter is enclosed in a large 
cylindrical Dewar flask, from which it is separated by 
pieces of cork. The apparatus is so constructed that heat | 
is prevented from entering the space @bove the calorimeter. 
The temperature is measured by means of a resistance | 
thermometer. ae 





THE manufacture of aluminium foil is a growing industry 
of south-western Germany. The foil is used in place of 
tin foil for wrapping Candied fruit, and the like, possessing 
several advantages over the tin. The process used is to 
paint sheets of pure aluminium with a solution of oil that 
is soluble in water, placing the sheets one upon another, 
or folding them, and then rolling them out to double their 
lengthin a rolling mill. The sheets are then folded and 
the process is repeated untii the desired thinness is obtained 
‘Phe cylinders of the rolling mill are warmed with water to | 
45 deg. Cent. (113 deg. Fah.). The sheets are rolled cold 
and finally annealed in a vaeuum retort, and cooled 
gradually. 


THERE has recently been in Germany quite a flood of 
preparations put upon the market for the purpose of | 
making a brew in which coal or coke is to be wetted before | 
being put upon the fire. The alleged result of using these | 
preparations is that the coal burns more readily and that | 
there is a great saving in the amount of fuel required. 
Herr T. Oryng, of the laboratory of the Berlin Fermentation 
Institute, has analysed a number of these preparations 
and found them to consist of various salts, such as sul- 
phate of magnesia, sulphate of soda, common salt, nitrate 
of soda, and so on, generally with a small proportion of 
oxide of iron. He concludes that they cannot have the 
effects attributed to them. 


In a paper read before the American Society for Test- 
ing Materials, is described an attempt to measure the com- 
pressive, tensile, shearing, and transverse strengths of lime 
mortar, and to ascertain how these values are affected 
by the numerous variables met with in practice, such as 
chemical composition of the lime, kind and amount of 
sand, size and shape of test specimen, conditions under 
which the test specimen is stored, the effect of added 
materials, &c. The results indicate that the strength 
developed by a specimen of lime mortar is affected by 
too many variables to be capable of accurate measurement 
in the laboratory, and that even if this were possible, 
there is no assurance that the results obtained would be 
comparable with those which might be expected in 
practice. 


WHEN centrifugal pumps are operated on sandy pulp, 
the usual result is the cutting out of the impeller shafts 
at the point where the packing bears upon them. One of 
the most popular methods of reducing this wear and, in 
fact, about the only one which has so far proved effective, 
is to feed water or solution constantly into the gland, thus 
washing back the sand into the pump. At the plant of 
the Deloro Mining and Reduction Company, at Deloro, 
Ont., this procedure is impossible, as the extra liquid 
added would soon run the tank over. The difficulty is 
surmounted by using a spiral metallic packing in the gland 
and feeding hard grease into it by constant pressure. 
The feeding arrangement is so adjusted that the pressure 
is just sufficient to keep any solids from entering the 
gland. Centrifugal pumps so equipped use one shaft 
for about nine months, whereas before this idea was con- 
ceived they would cut out in a few days. 


THE present development of outdoor switching apparatus 
and transformers for systems of 110,000 volts or less is 
such as to make their use entirely successful, and in most 
transformer sub-stations a considerable saving in first cost 
can be accomplished without increase in operating expenses 





by making use of this type of equipment. A paper read 
before the American Institute of Electrical Engineers by | 
Mr. E. L. Hunt gives a brief description of two sub- 
stations of 10,000 kilovolt-ampéres ultimate capacity, 
just put into operation, in which all the high-tension | 
switching apparatus (66,000 volts) and the transformers | 
are outdoors. The low-tension apparatus (13,200 volts) | 
and the railway apparatus are indoors. This arrangement 
is based on the three following principles, which have in 
this case proved to be sound :—(1) That the greatest 
saving in building cost can be made by putting all high- 
tension work outdoors. (2) That the switching appa- 
ratus, lightning arresters, and transformers of voltages in 
the neighbourhood of 66,000 volts are practical, and | 
may be successfully operated outdoors in New England. 
(3) That distributing switchboard, control switchboard, | 
and railway apparatus and switchboard are not suitable | 
for outdoors. 


Av a recent meeting of the Physical Society some curious | 
experiments were, according to Electrical Engineering. | 
described and exhibited by Mr. C. W. 8. Crawley and Dr. | 
8. W. J. Smith. The first of these was due to Mr. Adden- | 
brooke, who, using a 100-volt lamp filled with paraffin 
oil—after removing the tip—as a convenient high resist- 
ance in a 200-volt circuit, noticed that some of the many 
bubbles forming on the filament behaved in a curious | 
way. . Instead of rising at once to the surface from the | 
point at which they formed they ran down the legs of 
the filament, against gravity, and then escaped at the | 
leading-in wires. Dr. Smith, led to repeat this experi- | 
ment by Mr. Crawley, discovered another, more striking, | 
phenomenon. Placing the 100-volt lamp in a 100-volt 
cireuit in series with a variable resistance, it was found | 
possible, by momentarily cutting out most of the resist- 
ance, to obtain a single bubble upon the wire. The 
behaviour of such a bubble was very interesting to watch. 
Instead of escaping at either terminal, as in Mr. Adden- | 
brooke’s experiment, it travelled backwards and forwards | 
between the two, “ looping the loops”’ of the filament | 
in a fascinating way during every journey. The peculiarities 
of this phenomenon, which can be obtained with either 
direct or alternating supply, have been examined, and | 
it has been shown, from the experiments, that a rapid fall | 
of temperature from the wire through the liquid, in the | 
region through which the bubble moves, is an essential | 
condition, 


MISCELLANEA. 


AccorDING to the Manchester Guardian, Mr. R. Williams, 
of the Transport Workers’ Federation, states that the 
officials of that body are seriously discussing the formation 
of a special union for aerial transport workers within the 
next few years. These workers, according to Mr. 
Williams, believe that aeroplanes will become more and 
more a means of carrying cargo, and as this will necessarily 
involve the displacement of men engaged in land transport 
work, there will be imperative need for a special union as 
part of the Transport Workers’ Federation. 





At a meeting of the South Staffordshire Mines Drainage 
Commissioners, at Dudley, recently, Alderman J. T. 
Homer, who presided, said the pumping for the last month 
showed the big reduction of 4,300,000 gallons per twenty- 
four hours, compared with that for the corresponding 
period of last year, which he thought would be regarded 


| as satisfactory. It was decided, in accordance with the 


provision of an award of the arbitrators, dated June 24th, 
to levy upon all occupiers of mines in the Tipton district, 


| except in those cases in which graduation had been allowed, 
la drainage rate, payable in two half-yearly parts, of 3d. 


a ton on fire-clay and limestone, and 9d. a ton on iron- 
stone, coal, slack, and other minerals. 


THE windiest region of the world of which we have 
any knowledge appears to be the coast of Wilkes Land, 
where Dr. Mawson’s expedition recently spent two years. 
In his presidential address before the Royal Society of 
New South Wales, Mr. R. H. Cambage recently stated 
that Mawson’s records at Adélie Land for 1912 showed an 
average wind velocity throughout the year of about 
48 miles an hour, while velocities of 100 miles an hour 
were common. This surpasses even the records made on 
high mountains in other parts of the world, e.g., on 
Mount Washington, where the former meteorological 
station showed an average velocity of only 41 miles an 
hour during the winter and much lower velocities in 
summer. 


In the course of a paper by Mr. A. D. Mitton, read 
recently before the Manchester Geological and Mining 
Society, the author said that many mines were using 
electric lamps entirely, except for examination of the mine 
for gas. In a recent case where only electric lamps were 
used a man was overcome by gas, and died before its 
presence had been detected. The management at once 
ordered that in every working place where electric lamps 
were used there must always be a spare flame lamp ; 
but a few days afterwards a heavy blower of gas came out 
suddenly whilst work was in progress; the gas imme- 
diately extinguished the flame lamp, and the men just 
managed to escape with their lives by the light of the 
electric lamps. 


Caustic soda used at the mill of the Nipissing Mining 
Company, Cobalt, Ontario, reaches the plant in metal 
drums, the contents of which are a solid mass of the 
chemical. Since caustic soda is dangerous to handle, it 
was considered impossible to allow these masses to be 
broken up by hand, as with such large quantities injuries 
are almost sure to occur at some time. To avoid such 
a contingency a small steel tank is provided. The metal 
drum containing the caustic soda is slit down the side and 
ends, the material rolled out in a solid lump, lifted with a 
chain block, and placed in the steel tank. Here it is left 
to dissolve in water forming a concentrated solution, which 
is piped to the point where it is to be used. In this way 
all danger of injury to workmen is avoided. The caustic 
soda is used to make a solution for the desulphurising 
process, used apart from the cyanide solution circuit. 


In the rolling downs country of Western Queensland 
the artesian supply of water has, when tapped, rendered it 
possible to carry on industries dependent on water supply, 
where, hitherto, it spelled ruin to persevere. Many 
pastoralists, the western pioneers of Queensland, made 
fortunes forty years ago in wool, but that was because 
they had a series of good years. Droughts afterwards 
decimated these regions. Now human ingenuity and 
research have supplied from Nature’s subterranean reser- 
voirs an unfailing supply of water, both for drinking and 
irrigation. At the end of the year 1912 there were 1879 
artesian bores in Queensland. The deepest bore is situated 


| at Bimerah, in the central west. This bore has a depth of 


5045ft. The shallowest bore is at Manfred Downs, also 


| in the central west, which yields a supply of 2000 gallons 
| per day at a depth of 10ft. The Charleville bore has a 


depth of 1371ft., and the largest flow in the State, viz., 
3,000,000 gallons per day. The estimated aggregated 
daily flow from all bores in Queensland is 529,817,860 


| gallons. To obtain this supply necessitated 384.68 miles 


in depth of boring. In some of these bores the water has 
a high temperature, and requires cooling before being 


| used for domestic purposes. 


Prorrssor Orar Hecestap recent'y lectured at tle 
Technical College. Trondhjem, on the history of Norwegian 
water power and its future. He stated that the rights of 
the Rjukanfos, which by next year will be able to produce 


| more than 250,000 horse-power, were actually sold in 1890 


for the sum of £55 10s. Up to the present there have 
not been any reliable figures as to the actual amount of 
power available in Norway, and a Commission has been 
appointed to inquire into the question. In the meantime 


| it has been ascertained that there are at all events six 


million horse-power which can easily be harnessed ; but 
there are also many rivers in the western and northern 
parts of the country which have not been taken into 


| account, and it should not be far out to put the actual 


figures at anything between eight and ten million horse- 
power, after the regulation of the rivers has been com- 
pleted. At the present time there is 700,000 horse- 
power utilised, of which 500,000 horse-power is con- 
ceded to foreigners. It is easy to see of what immense 
value the development of such enormous resources of 
power will be to the country. In a few years’ time the 


| amount will have reached one million horse-power, which 


alone represents a revenue of two million pounds a year. 
But this is only the direct value, and if the indirect value 
of the energy, as employed for industrial purposes, he 
taken into consideration, the social-economical value will, 
at the lowest, be five times as much, or ten million pounds 
@ year, 
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Prismatic Coefficients. 


Tue fundamental conditions which present them- 
selves to a naval architect at the inception of a pro- 
posed ship design are length, breadth, draught, and 
displacement. These have always been the factors 
looked upon as more or less fixed quantities in rela- 
tion to the speed which it is desired to attain. The 
product of length, breadth, and draught is therefore 
a fixed volume, and the displacement is easily con- 
vertible into a similar fixed volume having regard 
to the density of the fluid in which the vessel is to 
float. Inevitably the earliest method of forming a 
mental and mathematical conception of the fulness 
or fineness of the form of a projected vessel was to 
make comparison between the volume of displacement 
and that of the product of the length, breadth, and 
draught, sometimes called in text-books “‘ the volume 
of the circumscribing parallelopipedon.” This pro- 
portion is termed the block coefficient, and being a 
direct derivative from the four fundamentals laid 
down, without reference to midship area or longi- 
tudinal distribution of the displacement, is invaluable 
in the early stages of designing and estimating. For 
many years it was held that, for the same dimensions 
and displacement, the power necessary to drive a ship 
varied directly with the area of the immersed midship 
section. There were in the early days two Admiralty 
coefficients : the midship section coefficient and the 
displacement coefficient, which assumed that for 
similar ships power varied as the area of the immersed 
midship section, the two-thirds power of the dis- 
placement, and the cube of the speed. The first 
coefficient is now almost wholly discarded, but the 
second is still largely applied in comparing powers of 
similar vessels. There is, however, a further method 
of expressing the fulness or fineness of a form than 
that of using block or midship area coefficients ; it 
is a combination of these two, obtained by dividing 
the block coefficient, by the midship area coefficient, 
and is called the prismatic coefficient—or, by some, 
the longitudinal or cylindrical coefficient. It is the 
proportion which the volume of displacement bears 
to the volume of a prism or cylinder having the 
same section as the immersed midship section of the 
ship, and of the same length. The term “ prismatic 
coefficient ” is the usual one adopted in this country. 
It is not perhaps a strictly accurate one; for the 
section of a prism cannot be bounded by acurve such as 
the midship section usually involves ; but no real viola- 
tion of terms is done in supposing the volume of dis- 
placement to be referred to the volume of an equiva- 
lent prism’ whose section is equal to that of the mid- 
ship area. 

So long as designers depended upon shapeliness of 
form and eye-sweetness of line, it was only to be 
expected that there would be a tendency to fine away 
the turn of the bilge at midships and to distribute 
the displacement towards the ends of the ship; a 
sweeter longitudinal section resulted and a more eye- 
pleasing form. In cases where a relatively high speed 
for the length was aimed at a good form was obtained, 
but for moderate or low speeds the effect produced 
was quite the reverse, and it is not uncommon even 
to-day to find ships with relatively fine midship 
sections, and consequently full ends, running at low 
or moderate speeds for which such a form is quite 
unsuited. With the advent of experimental tank 
methods of measuring resistance it soon came to 
light that the effect of longitudinal distribution was 
not what had been generally supposed. Mr. Froude 
made an exhaustive series of experiments on models 
of varying dimensions, and came to the conclusion 
that the resistance of ships, derived from one parent 
form, was determined solely by the curve of cross 
section areas, together with the extreme beam and 
the surface water-line cf the fore body ; which is, in 
effect, to say that the main factor in determining 
resistance for a given beam is the longitudinal dis- 





tribution of the displacement as defined by the curve 
of sectional areas, or, in short, the prismatic coefficient. 
A recent analysis of the results of experiments carried 
out with more than two hundred models has been 
made by Mr. Baker, of the Bushey Tank, and he has 
shown that the positions of humps on the resistance 
curve for ships of a given length are also wholly 
determined by the value of the prismatic coefficient. 
He says :—‘ The relative positions of these humps 
and hollows are dependent upon two things : (a) the 
length of the stream form, and (b) the prismatic 
coefficient, and we are led to the conclusion that the 
wave-making speeds of any ship depend directly on 
these two factors.” What he means exactly by 
“ wave-making speeds ” is not quite clear, unless it 
be the critical speeds at which the humps are formed, 
and therefore those at which the resistance becomes 
relatively high. As is well known, there is a series 
of humps on a resistance curve of a full or even moder- 
ately full ship, the main one occurring at a speed 
just below that at which excessive wave-making 
resistance begins. Mr. Baker has found that this 
critical speed is the natural speed of waves, the length 
of which is equal to the product of the prismatic 
coefficient and length of ship ; that is to say, the speed 
varies directly as the square root of this product, 
and may be expressed by the formula 
Speed in knots = 1.34 V prismatic coeff. x length in ft. 
This holds for all moderate or even fairly high speeds, 
but is departed from in the case of very fast vessels, 
such as motor boats and destroyers. A great deal 
depends on keeping the running speed of the ship 
clear of the humps, and it is therefore plain that we 
have in this investigation, corroboration of the 
assertion that the prismatic coefficient is a controlling 
factor in design for a given displacement and length. 
How is a designer to determine the most suitable 
manner in which to arrange the longitudinal dis- 
tribution of displacement? In the first place, he 
must remember that, in addition to the question of 
actual value of prismatic coefficient, there is that of 
the form of line to consider; for with the same 
prismatic coefficient he may have a “U” or “V” 
form of transverse section, and possibly a choice 
between a “ plain” and an “ ogee” curve of water 
lines. Froude laid down the broad dictum some 
years ago, that, in a general way, it was better to 
adopt the “‘ U ” form of section for the forward body 
and the “V” form for the after body. It is not 
always possible, from considerations of stability, trim, 
or accommodation to do this, but in so far as a fine 
water line forward is permissible it is certainly a good 
thing tohave. The recent widespread adoption of the 
cruiser sterns for mercantile vessels is perhaps a good 
criterion of the usefulness of a wide water line aft 
with little displacement below. So far as the question 
of hollow or straight water lines is concerned, it will 
be seen that the form of section adopted will, in a large 
degree, control it ; but here, again, it may be broadly 
stated that hollow lines are better for low speeds, and 
straight or round lines for high speeds,as was shown 
in the discussion on the form of the “ County ” class 
of cruisers. Having decided on the general form of 
line, the crucial question now becomes, what is the 
best value of prismatic coefficient to adopt for the 
particular length of ship and maximum speed 
required ? Obviously, the two factors most concerned 
are speed and length, so that speed-length ratio, or the 





value of _ may be conveniently adopted as 

\ 
a base of consideration. A great deal of work has 
been done by D. W. Taylor in this connection, and 
he has summarised the results of his investigations 
in a few words. For low and moderate speeds up to 
a speed-length ratio of 1.1 the best prismatic coeffi- 
cient to use is between .5 and .55; above this point 
it rapidly increases, reaching .65 at torpedo boat 
speeds of 1.5 speed-length ratio, and becoming even 
greater for still higher speeds. The importance of 
using a suitable prismatic coefficient at some speeds 
is very great indeed. Mr. Taylor gives one case for 
a ship having breadth 2} times draught and a speed 
length ratio of 1.1, where the residuary resistance 
in pounds per ton displacement for a prismatic coeffi- 
cient of .55 is 6} lb., while for one of .65 it 
is 141b., or more than double. The reason for the 
benefit derived from fine prismatics at low speeds 
and vice versa is simple ; at low speeds the bow waves 
are short and wholly generated by the entrance of 
the forebody, which should therefore be as fine as 
possible ; at high speeds the waves are long and the 
whole of the fore body, or an even greater proportion 
of the total length, is involved in their formation. 
It is better then to use a full prismatic and a fine 
midship section, thus distributing the displacement 
more evenly over the length of the ship which generates 
the waves. It is not likely, however, that this feature 
would have been so definitely determined had the 
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experimental method not been employed, and naval 
architects who have not the advantage of being able 
to test designs in a tank are largely dependent on the 
work of others in such matters. This particular 
point is one that has been well investigated, and the 
results made public in a way that must evoke the 
gratitude of those upon whom the responsibility of 
estimating speed and power for new proposals rests. 


Electric Mains Explosions. 


Tue report of the Committee of Inquiry appointed 
by the President of the Board of Trade to consider 
the causes of explosion in connection with the use 
of bitumen in laying cables was issued last week, and 
has been presented to both Houses of Parliament. 
From it we note that during the past eleven years 
there have been seven serious explosions in houses, 
all caused by the ignition of vapour generated by 
short-circuits between underground cables in streets, 
and resulting in the death of two persons and injury 
to seven others. Explosions have occurred from 
similar causes in manholes and street boxes, and 
there have been minor underground disturbances 
which have merely raised the lids of manholes and 
disturbed the pavement. It is probably supposed 
by a large number of people that all troubles of this 
kind are brought about jointly by coal gas and 
electricity. This, however, is no longer true, for 
systematic inspection of street boxes by the engineers 
of electric supply undertakings has led to a great 
diminution in explosions attributable directly or 
indirectly to gas. The Committee finds that the 
explosions to which its attention has been called 
occurred in connection with the supply of current 
through separate cables insulated for the most part 
with vulcanised bitumen or laid solid in troughs 
filled with bitumen. Vulcanised bitumen has’ been 
the material used for insulating the cables in all the 
cases of serious explosions in houses, and these cables 
have either been drawn into bitumen casing or laid 
in bitumen on the “ solid system.” But in view of 
the small number of accidents that have occurred 
compared with the large extent to which vulcanised 
bitumen cables laid solid in bitumen is used, the 
Committee is unable to recommend the Board of 
Trade to discontinue to approve of this system. 
If we understand this report rightly, a fault to earth 
on the negative side of the system is generally the 
original cause of explosions. A fault to earth on a 
negative main decomposes the insulating material. 
By the action of osmosis moisture is attracted, and 
the vulcanised bitumen becomes pulpy or sodden. 
The effect spreads and sometimes many yards of 
cable are affected. Electrical tests or inspection 
may reveal these faults, but if not detected a leak 
between negative and positive mains, or, in the case 
of three-wire systems, between the negative and 
middle wire, develops and ultimately results in a 
short-circuit. When the resistance of the cables 
is sufficient to control the current, the heat may only 
melt the surrounding bitumen, which flows in, 
quenches the arc, and seals the fault. But if the 
are persists, the vulcanised bitumen and the bitumen 
in which the cables are laid is melted, and vapour and 
gas are given off.’ At the high temperature that 
exists the vapour is “ cracked” or dissociated into 
gas in considerable volume, and, if in a confined space, 
under considerable pressure. Under such conditions, 
if these products can force their way and escape 
through the surface of the roadway or between the 
joints of paving stones, there is a chance that the 
are may burn itself out ; but if owing to an imper 
vious pavement the gas is forced, or if, havmg free 
access, it passes into a building and becomes ignited, 
an explosion may result. 

No serious explosions have occurred with alter- 
nating current mains or where concentric or three- 
core or lead-covered paper-insulated cables have 
been used. Nor has there been trouble with cables 
laid solid in pitch compound. From the report it does 
not appear that any of the witnesses examined 
explained satisfactorily why these explosions should 
be confined to direct-current systems, but one 
suggested that it is because alternating-current 
cables are, in general, small. This, in our opinion, 
has little to do with it. The true reason, we suggest, 
may be that on alternating systems no accumula- 
tion of moisture can take place, and the cables are 
therefore less liable to decay. Bitumen casing is no 
longer manufactured, but considerable quantities 
remain in use in districts where no accident has 
occurred. Careful sub-division of circuits and testing 
for faults seems to account for the absence of trouble. 
The alternative to bitumen is, of course, pitch. 
Coal tar pitch by itself, however, is too brittle, and 
blast furnace pitch contains substances which make 
it unsuitable in other respects. Cables laid in pitch 
compounds. behave satisfactorily, but it is scarcely 





possible to make a direct comparison between bitumen 
and pitch compound, as the former material is 
much more extensively used than the latter. The 
Committee, therefore, does not advocate pitch 
compound ; but it is possible, we think, that it is pre- 
ferable so far as safety is concerned. What the Com- 
mittee does recommend is that (1) separate mains 
for continuous current should not be laid on the 
solid system below impervious pavements or close 
to the walls of houses ; (2) easy bends should be laid 
at corners and the bitumen or pitch compound should 
be poured after the straight lengths have been cooled ; 
(3) where sharp corners of troughing are suspected 
to exist, the mains should be opened up and the 
corners eased ; and (4) services should be taken into 
houses—preferably by the use of armoured cables— 
in such a manner that gas cannot enter. It is further 
pointed out that the special attention of engineers 
of electric supply undertakings should be called to 
Sec. 38 of the schedule to the Electric Lighting 
(Clauses) Act, 1899, and to No. 12 of the regulations 
made by the Board of Trade for securing the safety 
of the publio. 

The Committee, no doubt, has had a difficult 
problem to grapple with, first, because it is not always 
possible after a serious accident to determine the 
exact cause, and, secondly, because the evidence 
of the witnesses differed, in some cases considerably. 
For instance, opinions varied widely with respect 
to the best material for troughs. The first witness 
said that he always used stoneware troughs, and 
thought that these or iron troughs should only be 
employed. A second explained that he had 10} 
miles of wood troughs laid nine or ten years ago, 
in which there had only been one fault. He did not 
like iron troughs, but if he were going to lay more 
he would use earthenware or iron. A third had 
experienced electrical troubles with iron, and _pre- 
ferred wood. A fourth thought it could impose no 
hardship if earthenware troughs were made com- 
pulsory, and so on. Evidence like this is difficult 
to deal with, but it is not uncommon. It is seldom 
that two engineers agree entirely. Some believe in 
superheated steam; others say it is more trouble 
than it is worth ; and many similar examples might 
be quoted. In the present case, however, it is 
probable that some of the witnesses attributed to 
troughs breakdowns which were really due to totally 
different causes. It is not surprising in view of the 
conflicting opinions of the witnesses that the Com- 
mittee cannot see its way clear to recommend that 
the use of wood be abandoned. Nevertheless, it 
has arrived at the conclusion that wood troughing 
should be used only when it can be ascertained that 
the soil is suitable, and that where separate mains 
are laid in troughing, each cable should be laid in 
a separate trough, and between the troughs there 
should be a space of not less than 2in. packed tightly 
with earth or sand. It will be seen that the recom- 
mendations are not, on the whole, drastic. How 
many central station engineers who have not experi- 
enced trouble such as that with which the report 
deals will agree with the alterations suggested we 
do not know. But there is little doubt that those 
who have been less fortunate will appreciate the 
work of the Committee, and study its findings very 
carefully. 


Coal Trade Troubles. 


Serious troubles are brewing again in the coal 
trade, and in Scotland they appear to be approaching 
a crisis. Not only is there a sharp conflict of opinion 
regarding wages between the Miners’ Federation and 
the coalowners, but the men’s organisation is appar- 
ently going to make a big attempt to enforce a four- 
day week throughout the Scottish coalfield, in the 
belief that by thus restricting output prices and 
wages will continue to be maintained at an abnormal 
level in spite of trade conditions. Regarding wages, 
it may be observed that the coalowners have several 
times pressed for reductions since the boom which 
followed the national coal strike began to wane, 
and they have twice succeeded in securing reductions 
of 3d. per day, or 5 per cent., on what is called the 
1888 standard. With the selling price of coal con- 
tinuing to decline somewhat seriously, owing largely 
to depression in the Scottish steel trade, many fur- 
naces and mills now working only four days a week, 
and some being closed down altogether on account of 
fierce foreign competition, the coalowners are, 
naturally, seeking further to reduce labour costs. 
The two reductions just mentioned have brought the 
ordinary wages of the coal getters down from 7s. 9d. 
to 7s. 3d. per shift. The Miners’ Federation, realising, 
no doubt, that the coalowners, basing their demand 
for further wage reductions upon market prices, 
which are rather rapidly declining, and seem likely, in 
prevailing circumstances, to continue to decline, will 





succeed in getting the neutral chairman of the Con- 
ciliation Board to award additional, and probably 

more substantial, reductions of wages, finds itself 
confronted with an awkward situation, for it—the 
Federation—has recently pledged itself not to allow 
the miners’ wages to fall below 7s. per day, while 
some of the leaders, and most of the active spirits in 
the organisation, have boasted that they are prepare 
to fight for a standard not lower than 7s. 6d. [magin- 
ing that the Federation is strong enough to resist the 
law of supply and demand, and to defy foreign com 

petition, the miners have voted by a big majority in 
favour of the leaders’ suggestion for a four days a week 
policy. Here we have another example of the almost 
hopeless obsession for uniform conditions now so 
widely entertained by trade unionists. Because 
certain pits, producing a special class of coal for which 
there is a limited seasonal demand, are only working 
four days a week, the miners think that a four-day 
policy applied to all the mines is a practical method 
of maintaining prices at a level warranting a standard 
wage of 7s. 6d. a day, apparently forgetting that this 
policy has several times been tried in Scotland with 
anything but success, and now with foreign competi- 
tion in coal a real and growing factor the chances of 
success for an organised restriction of output are less 
than they were when Britain had something like a 
monopoly of the coal export trade, not to mention 
the iron and steel trade. The coalowners, fully aware 
of the possibilities—not to say the actualities—of 
American competition in coal and continental com- 
petition in steel, and realising, what the miners’ leaders 
should realise, that nothing but a further decline in the 
cost of fuel will enable their best customers, the iron 
and steel producers, to maintain even their present 
limited volume of business in face of the organised 
dumping by the German and Belgium syndicates, are 
strongly inclined to resist the uniform four days a 
week policy of the Miners’ Federation, and if, as 
seems likely, the Federation persists in its campaign 
the coalowners may have no other alternative than 
to declare a general lock-out. 








INSTITUTION OF CIVIL ENGINEERS’ 
CONVERSAZIONE. 


On Thursday evening of last week a conversazione 
was held by the Institution of Civil Engineers at 
the new buildings in Great George-street, West- 
minster. In addition to an excellent musical pro- 
gramme, an exhibition of engineering models and 
scientific apparatus was arranged for the enter- 
tainment and instruction of the guests. Of these 
exhibits there were few that could be classed as 
particularly novel. Most of those present, for instance, 
must have seen before Mr. Bowen Cooke's working 
model of the Sir Gilbert Claughton, for it has been on 
show for some time now at Euston Station for the 
benefit of the Railway Orphanage. On Thursday 
evening, however, those present could enjoy the sight 
of the wheels going round merely by pressing a 
button, The working model of Mr. Yarrow’s balanced 
flap for the propeller tunnels of shallow-draught 
vessels illustrated the sucking up of the water and 
the complete immersion of the propeller in a very 
clear manner, but the device is familiar to all at this 
late date. A model of a more recent form, in which 
the flap is balanced so as to obtain automatic adjust- 
ment with varying draught, was also shown. Mr. 
Yarrow also exhibited models of a device intended 
to facilitate the coupling up of cruising turbines to 
a rotating propeller shaft. A drum in two parts 
carries a plainly marked thread. One part of the 
drum is on the cruising turbine shaft, the other on 
the main propeller shaft. When the cruising turbine 
has to be coupled up the operator awaits the time 
when the two portions of the thread appear to be 
running continuously. When such is the case the 
clutch is slipped in with safety, for the two shafts 
will then be running at the same speed. This device 
was, it will be remembered, described by Mr. Harold 
Yarrow in his paper read before the Naval Architects 
last summer. 

The National Physical Laboratory demonstrated 
experimentally the relationship existing between 
skin friction and heat transmission, illustrating it 
by means of air flowing through a hot pipe at different 
speeds. That a relation existed between these two 
items was suggested more than a year ago by Mr. F. 
W. Lanchester. A paper by that gentleman on the 
subject will be found in the report of the Advisory 
Committee for Aeronautics for 1912-13. Dr. Hele- 
Shaw’s variable-capacity pump and hydraulic steer- 
ing gear, models of which were on show, can scarcely 
be regarded as novel. They were dealt with in a 
paper before the Naval Architects in April, 1911. 

Mr. Rollo Appleyard showed how by means of a 
fine chain hanging in a catenary the base of the 
Napierian logarithms, e, and the hyperbolical trigono- 
metrical functions can be determined by direct 
measurement, ‘‘A physicist,” according to Mr. 
Appleyard, “cast upon a desert island and bereft 
of all but a chain could, to a first degree of approxima- 
tion, determine the Napierian base, the hyperbolic 
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funetions, and the natural logarithms, and he could 
perform the operations of multiplication and division 
by mechanical means.”’ <A _ veritable Crichton! 
The ‘ Proceedings ” of the Physical Society of London 
for April, 1914, contain a description of the method. 

Captain H. R. Sankey exhibited the Marconi 
distant control apparatus as applied to the starting 
and stopping of an acetylene gun or other apparatus. 
From one side of the Council room an electric fan on 
the other was being stopped and started by means of 
wireless electrical impulses. An example of this 
wireless contro] is to be found on the Clyde, where 
for the past few months an automatic fog signalling 
vun near Roseneath has been thus turned on and 
stopped. 

The Betulander automatic telephone shown in 
action was described in this journal on February 20th 
last, so that we need not do more than mention the 
fact that it is not the most recent form devised by 
this inventor, and that in the near future we hope 
to publish a description of a new and radically different 
arrangement in which all moving parts are eliminated. 

An exhibit of considerable historical interest was 
shown by Sir Frederick Donaldson in the shape of 
in edict relating to the imposition of fines at Woolwich 
Arsenal at the beginning of the nineteenth century. 
This document, written in a bold hand, read as follows: 

“ Regulations, 10th February, 1811. 

‘The abuse of fines among the Trades having been 
carried to a most mischievous extent, the following, 
which are admitted to be customary, are only to be 
exacted, viz.:- 

* When a man enters the service 
of the department... : 
‘ For not marking his work 
‘For any indecency in the shop 
or inhisperson ... ... .... Two pots of porter 
* By order of the Inspector, 
Wm. Fulbrook, Constructor.” 


The exhibit of Mr. E. W. Timmis—of I. A. Timmis 
and Son, London—consisted of a model railway 
carriage underframe carried on two bogies. One 
bogie illustrated the action of Timmis’ bogie lead 
arrangement. The object of this is to prevent the 
bogie * hunting.”’ It consists of freeing the bogie 
centrepin from all traction stresses and of transmitting 
the draw-bar pull from the undercarriage to the bogie 
frame through two thrust brackets, one on the under- 
carriage and the other at the forward end of the bogie 
frame. Similar thrust brackets are arranged at the 
other end of the bogie frame to transmit the traction 
stresses in the reverse direction. The other bogie 
of the model illustrated the action of Timmis’ outside 
suspension swinging bolster arrangement. In this 
the weight of the carriage body and underframe is 
transmitted through a swinging bolster on to helical 
springs mounted on pendulum links depending from 
the outside of the bogie frame. This arrangement 
prevents the car body from dipping towards the side 
to which it may be thrown by wind pressure or a bad 
road. The bearing springs incidentally act as side 
check springs. Neither arrangement, we  under- 
stand, is new, and each has been before railway 
engineers for some ten years. Examples of their 
application are to be found on several narrow-gauge 
and other colonial railways, and on at least one of 
the leading English railways. 

Mr. P. C. Tempest, chief way and works engineer 
to the South-Eastern and Chatham Railway, showed 
a large model of the newmarine station at Dover, now 
fast approaching completion. We have published 
short notes on the progress of this work on several 
occasions in the past. The work is being carried 
out on land reclaimed by the Dover Harbour Board 
by the construction of a sea wall on the eastern side 
of the Admiralty Pier and extending from the shore 
to the Turret Fort. The intervening space has been 
filled with chalk, and through this nearly 1200 
reinforced concrete piles have been driven into the 
sea bed for the foundations of the station buildings. 
The heads of these piles are connected together by 
means of reinforced concrete slabs and beams. The 
station buildings will contain two island platforms 
served by four lines of railway. The reclamation 
work has cost about £400,000, while the station and 
railway works, which are being carried out by the 
railway company itself, will, it is estimated, cost 
about £100,000. 

Among other exhibits were a model of the lifting- 
span bridge on the Scherzer principie constructed 
at Headby for the Great Central Railway (Mr. J. B. 
Ball), recording and indicating accelerometers, &c. 
(Mr. H. E. Wimperis), a chemical injector for water 
mains (Hon. R. C. Parsons), and a model of the 
multiple filtration plant on the Puech—Chabal system 
for the Accra Waterworks (Mr. Walter Hunter). 
Descriptions of these or items almost identical with 
them will be found in past issues of this journal. 


Four pots of porter 
Two pots of porter 








To meet increased demands the Great Western railway 
works at Swindon are to be very considerably extended. 
‘““A” shop is to be doubled, though it is already one of 
the largest under a single roof. The power station equip- 
ment is to be largely increased. The old ‘** C ”’ shed, built 
in 1874, is being replaced by a very much larger shop 
equipped with electric cranes and traversers. This re- 
building does away with the last of the old broad-gauge 
sheds left in Swindon. 





INSTITUTION OF MECHANICAL ENGINEERS. 
No. I. 

THE summer meeting of the Institution of Mech- 
anical Engineers for 1914 was held at the home of 
the Société des Ingénieurs Civils, 19, Rue Blanche, 
Paris, on Tuesday and Wednesday, July 7th and 8th. 
In the unavoidable absence of the President, Sir. 
Frederick Donaldson, who was detained in London 
owing to the strike at the Arsenal, the chair was 
occupied by Mr. Michael Longridge, Vice-President. 
The attendance was not good, owing in large measure 
to the fact that three other institutions were meeting 
in Newcastle on the same day. It is to be hoped that 
such a confusion of dates will be avoided in future. 

At the opening meeting on Tuesday morning M. 
Henry Gall, President of the Société des Ingénieurs 
Civils, extended a very cordial weleome to the 
members of the Institution, which the Chairman 
gracefully acknowledged. At the same time, he 
thanked Mr. W. Hanning, President of the British 
Chamber of Commerce in Paris, and Mr. Worthington, 
the Secretary of the Institution, for the hard work 
they had undertaken which had been brought to so 
successful a conclusion, The absence of Sir Frederick 
Donaldson was, he said, a great misfortune to the 
Institution and a great disappointment to the 
French engineers who had assembled to meet him. It 
was not Sir Frederick’s fault or the fault of the Institu- 
tion; it was a case of what the French called force 
majeure, and what the English called ** infernal bad 
luck.” 

The first paper read was on ** Recent Developments 
of Express Locomotives in France,” by Professor 
Edouard Sauvage, which will be found slightly 
abbreviated on page 53. 

The Chairman, in proposing a cordial vote of 
thanks to the author, said he could remember the 
Northern Railway of France when the express trains 
were run by Crompton locomotives, which had a 
single driving wheel situated behind the fire-box and 
comparatively small adhesion. The great advantages 
claimed for that locomotive were its low centre of 
gravity and the absence of coupling-rods. Since 
that time engineers had learned by experience that 
coupling-rods and a low centre of gravity were 
not such evils as they were supposed to be. He 
hoped attention would be directed in the discussion 
to the question of the advantages of compounding 
and superheating, not by themselves, but in relation 
to the kind of traffic which the engines had to work ; 
and also to the boilers of the enormous locomotives, 
which appeared to be their vulnerable point. 

Mr. Henry Fowler (Midland Railway),.in opening 
the discussion, said that practically no passenger 
locomotives was built in England at the present time 
that was not fitted with one or other type of super- 
heater. One very real point in that connection, more 
particularly in the United States, was the making of 
the large tubes of the superheater tight. In 
Midland locomotives, where the boilers were, com- 
paratively speaking, short, practically no trouble 
was experienced ; but in some boilers belonging to 
engines which the Midland took over from another 
company, in which the tubes were about 16ft. long, 
very considerable difficulty had been experienced 
in keeping the tubes tight, largely due to the fact that 
the water used was exceptionally bad. The taking 
out of the dampers in the boilers had been tried on 
many railways in England, and he believed no trouble 


were the only railways in England which had done 
anything with regard to superheating compound 
locomotives, but he believed in the future the loco- 
motive in England as well as abroad would be of the 
four-cylinder superheated compound type. He was 
surprised at the statement made in the paper that on 
the P.L.M. the drop between the boiler and the steam 
chest amounted frequently to 42} lb. per square 
inch. That was entirely contrary to his experience, 
and it must, he thought, be due to the very tortuous 
passage through which the steam had to go. 

M. Albert Herdner (Southern Railway of France) 
discussed at some length the relative merits of two- 
cylinder and four-cylinder engines, and showed-by 
a number of figures that the two-cylinder engine was 
more economical than the four-cylinder. 

Mr. G. V. V. Hutchinson (Dublin, G.S. and W.R.) 
asked for further information with regard to the experi- 
ment made on the Nord Railway with a locomotive 
with water-tube fire-boxes. It would be of great 
interest if information was forthcoming whether a 
boiler fitted in that way made steam better than 
a boiler fitted with the ordinary fire-box, and 
whether the tubes required constant renewal to pre- 
vent leakage. The increased demand for higher 
powers might lead to greater pressures, and, as the 
barrel must be made strong to withstand them, its 
weight would be increased. A complete water-tube 
boiler for locomotives therefore suggested itself, but 
there were a great many mechanical difficulties in the 
way of producing a practical boiler of the kind. 
He suggested that the scheme should be adopted, 


| which had been advocated at a previous meeting, of 


railway companies subscribing to a common fund for 
the purpose of building an experimental locomotive 
of that type. 

M. Eugene Ronceray (Paris) referred to a new valve 
gear he had invented, and promised to send drawings 
to the Institution. 

Professor Sauvage, in reply to Mr. Fowier’s remarks, 
said it was found in some cases on both the P.L.M. 
and the Nord Railways that when the ports were not 
large enough the drop of pressure was considerable, 
and care was now taken to design the locomotives 
with straight passages and very large exhausts In 
reply to Mr. Hutchinson’s question, only one engine 
had been built with the water-tube fire-box, but it was 
not a success, as it required constant repair owing 
to leaky tubes. The same results had been obtained 
by other companies in France. So far as he was 
aware no trouble had been experienced in keeping 
tight the big superheating tubes, and he would add 
to the paper a drawing adopted by the’ French com- 
panies for fixing those tubes. With regard to the use 
of compound engines, M. Sauvage expressed the 
opinion that if you decide to have four cylinders it is 
better to compound them than to use them all at 
high pressure. 

The next paper read was on 

““CoMPounD ARTICULATED LOCOMOTIVES,” 


by Monsieur Anatole Mallet. The following is an 
abstract -— 


The tractive power of a locomotive is equal to the weight on 
the coupled wheels multiplied by the coefficient of friction. This 
weight, which was 3 tons per axle on the Stockton and Dar- 
lington line in 1825, when railways were first started, has now 
gone up in the United States to 25 tons and more, whereas the 
number of axles coupled together has increased from 3 to 6, 
and even 10. Thus the weight and the hauling power of engines 
have increased tremendously. 


Mallet Engine on Baltimore and Ohio Railway. 
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Fig. 1—AMERICAN MALLET LOCOMOTIVES 


had been experienced ; and it was an undoubted fact 
that if the damper, with its attendant mechanism, 
could be dispensed with, very considerable advantage 
would accrue. The Great Central and the Midland 


In 1829 an engine with two axles coupled, running on rails 
17 kilos. per metre (34.2 1b. per yard), weighed 5 tons, which 
was equal to 300 times the weight of the rails per metre. In 
1911 a Mallet engine was constructed for the United States 
with ten axles coupled, weighing 245 tons adhesive weight. This 
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engine ran on rails 55 kilos. per metre (110 lb. per yard), which 
gave a ratio 
Weight of engine (tons) 
Weight of rail (per metre) 


When axles are coupled by outside connecting-rods they must be 
absolutely parallel, so that the development of an engine is 
limited by the minimum radius of curves on the line. The 
angle at the centre of curvature subtending the fixed wheel base 
must not be greater than about 1 deg. Beyond this there is 
severe wear and tear, and the flanges might jump the rails. The 
problem has been solved by the introduction of “‘ articulated ” 
engines. This type of engine comprises a rather large number 
of different models, all of which have as a common characteristic 
an absence of enforced parallelism between the two groups of 
axles—see Fig. 2. 

Locomotives with two trucks and two sets of cylinders first 
appeared in 1832 in the United States in rather a primitive form. 
At the Soemmering Competition in 1851 some types could be 
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Fig. 2—PRINCIPLE OF THE MALLET ENGINE 
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seen built on a practical plan. We might take as main types 
the Weiner engine, the Seraing, the Meyer, the Nord, the Fairlie, 
and the Mallet. The first five are built on two trucks and rest 
on circular supports or on pivots. The Mallet engine, however, 
differs essentially from them in that it has only one truck, placed 
in front and joined at the back to the main frame of the engine 
by aking pin. The front of the boiler is supported on the truck 
by supports in the shape of circular arcs, whereas the back is 
fixed to the main body. 

This type was the outcome of the following reasoning :—An 
engine with two axles coupled, driven by two cylinders and 
resting in front on a bogie with two axles as well, will take 
curves easily enough, but only part of its weight can be utilised 
for adhesion, and it cannot, therefore, exert a tractive force 
corresponding to its whole weight. lf the wheels of the trucks 
be driven by a pair of low-pressure cylinders of convenient size 
fixed to the truck, and if these cylinders be fed by the steam 
coming from the back high-pressure cy!inders, a simple method 
is arrived at, allowing the engine the full benefit of its weight 
for adhesion and giving it great flexibility at the same time In 
the Mallet compound articulated engine the steam, after doin 
its work in the back high-pressure cylinders, goes to a centra 
box containing a pipe curved in the shape of a swan’s neck 
which can turn round in that box, and which takes the steam to 
the front low-pressure cylinders through an uptake. The steam 
then escapes from these cylinders through a vertical pipe, which 
carries at its base a knee-cap socket. In this way the high- 
pressure steam goes through fixed tubes and the low-pressure 
steam is taken by pipes with movable joints, thus ensuring 
greater tightness and greater facilities for the use of superheated 
steam. 

In 1904 this type of engine made unexpected strides onwards, 
There was at that time a very pronounced tendency in the United 
States to reduce the cost of transport of goods by running very 
heavy trains, so that powerful engines were required, Coupling 
two or three engines to one train had been done, but the method 


Comparative Stability of Fairlie and Mallet Engines. 
Mallet. 




















Fig. 3 


had proved costly, ungainly, and sometimeseven dangerous. In 
1903 the American Locomotive Company constructed for the 
Baltimore—Ohio Railway a Mallet engine with six axles, weighing 
152 tons(running order), i.e., 25. 3tons per axle—Fig. 1. This was 
the first engine of the type. Nowadays a great number of them 
are used on the different railways in the United States, and their 
weight has increased tremendously. At first they played the 
role of pushers, but now they are used for ordinary road service 
as well. For a few of these mammoth engines the diameter of 
low-pressure cylinders is equal to, if not greater than, that of the 
boilers of fifty years ago. The use of double-expansion in these 
engines reduces the slipping of the wheels considerably. For 
instance, if the high-pressure group start to slip, the cylinders 
of that group exhaust their steam in the receiver quicker than 
the low-pressure cylinders can use it, and the pressure at the 
receiver, as it goes up, stops the slipping. In the same way, 
if the low-pressure group discharge steam quicker than the high- 
pressure cylinders can feed them, the pressure goes down at the 
receiver, with the same result. 

The disposition of the articulated frames has this advantage : 
So long as the effort exercised by the driving connecting-rod 
on the crank pin is not at a dead centre, the pressure of steam 
tends to push the bottom of the cylinder and the frame in 
opposite directions. In articulated engines this is according tc 
an are of a circle described with the axis of articulation as 
centre. If the pistons on both sides worked together, the two 
actions would balance one another. But the crank pins are 
placed at 90 deg., so that during one turn of the wneel there is 
a point where the pistons are moving in opposite directions, and 
twice in every revolution they tend to turn their separate frames 
first one way then another. But the play which takes place 
between the flanges and rails, or in the engines themselves, is 
counteracted by inertia, friction of flanges against rails, frictior. 
of journals in axle-boxes, &c. 

The sum of these resistances multiplied by the radii » and y 
represents the resistance against lateral displacement. The 
great length of those lever arms, a and y, goes to render the 
Mallet engine more stable than some other types and to 
keep it from oscillating. 

The Chairman, in proposing a hearty vote of 
thanks to the author, said the subject dealt with was 
a most interesting one, especially to those who had 
to do with pioneer railways in foreign countries where 
heavy gradients and short radius curves must neces- 
sarily be used on account of cost. The Fairlie engine, 


which was to all intents and purposes two locomotives 
coupled together, was, in his time, the only practical 
articulated locomotive, and it was used with con- 
siderable success. 

Mr. Edgar Worthington, Secretary of the Institu- 
tion, prefaced his remarks by saying it was the first 
time he had been asked to take part in the discussions 





at the Institution’s meetings since he had occupied 
the position of secretary, and he very much appre- 
ciated the honour. He emphasised how much engi- 
neers owed to the author for the development of the 
modern locomotive, not only of the articulated type, 
but also for the large amount of pioneer work he 
earried out in teaching the world how to work loco- 
motives by double expansion. At Crewe the late 
Mr. Webb was quick to see the advantages that 
M. Mallet had obtained, and he—Mr. Worthington— 
helped Mr. Webb in working out many of the details 
for the application of the Mallet valve to an old 
Trevithick engine that had been used on the Carlisle 
Railway since its commencement. That led to Mr. 
Webb’s development of the three-cylinder engine. 
The main difficulties in connection with the articulated 
type of engine more than twenty years ago were in 
the steam pipe, which was sometimes made as a 
ball joint to carry the steam to the cylinders ; 
but those difficulties had now vanished. Several 
substitutes were tried, but most of them were failures, 
and in spite of all the efforts which had been made to 
get enormous power with as little weight as possible, 
M. Mallet’s articulated engine seemed to remain at 
the top, as was proved by the huge engines which were 
at present working on the very heaviest gradients 
in the United States. 

Dr. H. 8. Hele-Shaw said that as the paper really 
turned upon the question of articulation, the members 
would be interested to know that a successful develop- 
ment of articulation had recently occurred in which, 
not steam, but oil under pressure was conveyed from 
the locomotive itself to the driving wheels. The oil 
transmission system was rapidly making progress 
owing to the development of the Diesel engine. It 
was necessary to have some means of obtaining 
that flexibility which could only be obtained by the 
use of the steam engine. In the road locomotive a 
form of variable transmission had now been success- 
fully applied, although it was a very difficult pro- 
blem to transmit to a constantly ‘‘working’’ appa- 
ratus on road or rail a fluid under high pressure 
through a joint when that joint was moving. Two 
successful applications of the principle had been 
made on large rail cars of more than 100 horse- 
power, one of which was being sent to Canada and 
te other to South Africa. 

Mr. F. H. Livens (Lincoln) saidt he development ni 
the size of the locomotive had necessarily increased 
the size of the boiler and of the fire-grate, and if 
difficulty was experienced in firing the ordinary grates 
it would be interesting to know how it was proposed 
to overcome the difficulties that would occur when 
still larger grates were used. 

Mr. G. W. A. Green said he had just returned from 
Chili, where a large number of Fairlie engines were used 
on the nitrate railways, which had many curves 
and heavy gradients. The ruling gradient was 
3 per cent. The most successful locomotives on the 
line were of the Fairlie type, and some of them had 
been running since 1864. One trouble experienced 
was that there was no place available to put the coal. 
Briquettes were largely used, and the coal was carried 
in sacks, the whole of the cab and both ends of the 
boiler being piled up with them. A Shay loco- 
motive, with an engine beside the boiler and trans- 
mission by bevel wheels, had been tried, but he 
believed it was an absolute failure. It was taken 
once up the heaviest gradient of 25 miles with a climb 
of about 3000ft., and it successfully pulled an enor- 
mous train up at about 4 miles an hour. When it 
went down again an ordinary nitrate train of about a 
dozen cars of 30 tons each was attached, and the 
brakesman proceeded to let it down at the usual rate 
of 20 to 30 miles an hour. As a result the gearing on 
the locomotive could not keep up at all, and the 
locomotive had to skid the whole way down from top 
to bottom. The American engineer who had been 
sent over to look after it remarked that the locomo- 
tive had been made to run on a railway and not on 
a ‘* gored darned toboggan slide.” 

M. Mallet briefly replied in French to the dis- 
cussion. 

The next paper was that on 

‘*“ SIGNALLING ON Rar~way TRatns IN Motion.” 


This paper was presented by the chief engineers 
of the Northern Railway (A. Sartiaux), Eastern Rail- 
way (F. Lancrenon), Southern Railway (A. Herdner), 
State Railways (A. Claveille), Paris, Lyons, Mediter- 
ranean Railway (L. Maréchal), and Orléans Railway 
(E. Solacroup), and the following is an abstract 
of it :— 

The device adopted on these railways—the Orléans Railway 
excepted—consists in: a ramp placed on the line, an electro- 
automatic bell, whistle or horn placed on the engine—Fig. 1—a 
signal recording apparatus, also fixed on the engine. 

The fittings comprise : a brush cellector fixed to the engine— 
Fig. 2—a switch connected to the signal box, extra warning bells 
at the stations and signal-boxes, also batteries and other neces- 
sary accessories—Fig. 3. The batteries which were formerly on 
the track are now being tried on the engine as an experiment. 

The ramp is a contrivance placed parallel to the rails in the 
centre of the track generally. It consists of an oak beam, carry- 
ing an insulated cover plate of brass. This plate is connected 
to one of the poles of the battery, the other pole going to earth. 
When the engine passes over a ramp the brush carried by the 
engine rubs on the cover plate and closes the circuit back to 
earth through the wheels and the rails. On this circuit are a 
warning apparatus and a recording apparatus. These are auto- 
matic, so that the moment the circuit is closed the warning 
apparatus sets a horn, whistle, or bell going, and the recording 
apparatus registers the position of the signal on the tape of the 
speed indicator. Ramps may be divided into fixed ramps and 
pivoted ramps. The first are electrical and the second mechani- 





cal. The Northern, Southern, and Eastern Railways, and the 
Paris-Lyons-Mediterranean use electricity, whereas the State 
Railways use, amongst other systems, a mechanical one—the 
Cousin apparatus. Fixed ramps themselves are further divided 
into plate and gridiron ramps, the latter modification having 
been introduced to cope with hoar frost in the winter. Facing 
the ramp is another beam, called a “ shield,’’ which protects 
the nose of the ramp from being caught and torn by some pro. 
jecting piece from the train. For speeds of more than 50 miles 
an hour two ramps are used, placed end to end, so as to increase 
the duration of contact, and in cases where the traffic is important 
both ways two shields are used, one at each end of the ramp, 
The Warning Apparatus.—-This is a bell-whistle on the 
Northern Railway—-Fig. l—and a horn on the other railways 


Electrically Operated Whistle. 
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Fig. 1 


Steam is used to blow the horn, and unclutching is done through 
an electromagnet. As the leverage of the electro is too weak to 
give passage to much steam, an auxiliary apparatus is used 
called the Servo motor, which opens a larger outlet direct from 
the boiler into the horn. Reclutching is done by hand or by 
machinery. 

The Recording Apparatus.—This device records all signals 
which the train has passed. Like the warning apparatus, it 
consists of electromagnets, the armatures of which when freed 
actuate a series of levers, cams, and excentrics, which finally 
gear with the speed indicator and work a special stylo pen. 

The Brush.—The brush consists of a series of small brooms 


Wire Brush on Locomotive 








Fig. 2-—of elastic copper or gun-metal wire or of steel blades, 
according as it is intended for a plate or a gridiron ramp. 

One of the devices which the State Railways are experimenting 
upon is mechanical. The ramp, instead of being fixed, is pivoted, 
and the engine carries hanging arms which set at an angle as 
they are caught by the ramp. In so doing they open a valve on 
the steam pipe connecting the boiler and the horn, and set the 
latter going. The recording apparatus, however, is electrical. 

These systems are still in the experimental stage, and are open 
to several improvements. In the case of express trains, 
especially travelling at a high speed, the time of contact is so 
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short that miss-fires take place. For that reason a number of 
auxiliary devices, which ¥ ill immediately pick up the slightest 
motion of the armature of the electromagnet and transform it 
into reliable work, are being experimented upon. The Paris— 
Lyons—Mediterranean Railway, for instance, uses an electro- 
pneumatic device. 

THe ORLEANS RAILWAY. 

This railway uses audible signals intended to repeat signals 
along the line. They consist of two cartridges placed auto- 
matically on the line when the signal is at “‘danger.’’ These 
explede and give the required warning. 

Mr. J. A. F. Aspinall, in opening the discussion, 
said that automatic signalling was in use to a small 
extent on the North-Eastern Railway and the Great 
Western Railway, but it had been used in France for 
a good many years. They had been slow to adopt 
the appliances on the locomotives in England because 
there was a strong belief that there was a great 
measure of safety in relying upon a thoroughly trained 
engine-driver and signalman. Those men, who had 
grown up with the idea of responsibility, were able 
to do practically all that was necessary, and it was 
felt that if the responsibility were transferred from the 
men who had spent their lives in appreciating what 
responsibility was, the same degree of safety might 
not be obtained. The responsibility for everything 
being in order would be transferred from the trained 
men to a large body of electricians, who would be 
responsible for perfect electrical contacts at thousands 
of points and signals upon the railways and the 
locomotives. In his opinion the electrician, who was 
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nore or less of the character of the wireman who 
put bells in houses, had not the same sense of responsi- 
}ility as the driver on the engine or the signalman in 
the cabin. He thought a great many present would 
prefer to trust their lives to trained, responsible 
men rather than to irresponsible wiremen. That 
criticism had been answered by the advocates of the 
more elaborate system by the statement that they 
made the machine tell whether it was in order or not, 
and if it was not in order the train came to a 
tandstill. It was unthinkable, however, that the 
thousands of business men who poured into the 
cities every morning would be willing to be held up 
hecause some little electrical contact had gone wrong. 
He did not think that for some time to come an 
apparatus of that kind would be universally adopted 
in England unless those possible delays were got rid 
of. It was not a question of cost or dislike to a new 
apparatus, but uncertainty as to whether the same 
reliability that was at present obtained would be 
continued. A few years ago the Board of Trade 
ordained that every gang of platelayers should have 
a watchman with a red flag and a whistle to look 
after them. The sense of responsibility then went. 
Instead of having five or six pairs of eyes to see if 
anything was coming or not, there was only one pair, 
and the number of accidents had largely increased. 
If the watchmen were abolished the number ot 
accidents would decrease, because the sense of respon- 
sibility went once a man was told that somebody 
else was going to do the work for him. Apart from 
that question, he thought he was safe in saying that 
if any apparatus was adopted on the English railways 
managers would not like one which necessitated the 
driver looking at a miniature signal upon the engine. 
If anything were adopted he thought it would be an 
apparatus which simply gave a sound, because it 
was not right that the attention of the driver should 
be taken for one moment from the road in front of 
him or from the signals which he ought to see. A sound 
signal was amply sufficient to attract his attention 
in the event of anything being wrong. In practically 
all the arrangements a brush was suspended under 
the locomotive, which was intended to come into 
contact with a ‘ crocodile.” The most convenient 
place for the brush was the centre of the engine, with 
the crocodile in the centre of the track. In electric 
railways in England there was a fourth rail which 
lay between the track rails, so that it was lying right in 
the path of the crocodile, and it was impossible there- 
fore to put the latter in the centre of the track. The 
water troughs from which water was picked up while 
the train was running were also in the centre of the 
track, and obviously if the brush which was to collect 
the current from the crocodile was put too low down, 
it brushed all the water out. If the crocodile were 
put too high so as to come in contact with the brush, 
when the water-scoop was dropped it picked up the 
crocodile, and there was a bad smash. On the 
Lancashire and Yorkshire, to overcome these diffi- 
culties, the crocodile was put on one side in the four- 
foot way, and that involved having two brushes, 
one on each side of the engine, so that as the engine 
turned round it would always be sure of coming in 
contact with the crocodile. Thanks to the authors 
and other French engineers, they were at present 
experimenting on the Lancashire and Yorkshire with 
an apparatus of that kind, and he hoped the little 
difficulties he had referred to would be overcome. 

Mr. Henry Fowler thought the crocodile used on 
the French railways was extremely short compared 
with the 20ft. in length of the flat portion employed 
on the systems in England. He also did not like 
an apparatus the whistle of which was dependent 
on the operation of a spring, and it would be interest- 
ing to know if any difficulty had occurred in that 
connection. Another point on which English engi- 
neers were very insistent was that the system should 
not only show danger, but ‘line clear.””. He would be 
glad to know whether any difficulty occurred through 
the tripping lever being bent after it had operated 
a number of times at high speed or through being 
hit by other obstructions. 

Mr. W. A. Stanier (Great Western) said the Great 
Western Railway used an audible apparatus for trains, 
consisting of a T-iron in the four-foot way placed 
centrally and with a slight inclination in the hori- 
zontal plane, so that the action of the plunger passing 
over the ramp tended to clean the contact and also 
increase the wearing contact. The engine had a 
spring plunger under it which had fingers sliding over 
electric contacts ; the engine was also fitted with 
an electric circuit from a battery, which could ring 
a bell under certain conditions ; it had a box in the 
cab, in which was a siren operated by air rushing 
into the train pipe ; and an electric bell. The appa- 
ratus was arranged so that in the event of failure of 
any kind the siren sounded and the brake was applied 
on the engine. If an all-right signal was expected 
the bell rang. in that case the ramp was energised 
from a battery circuit on the ground or in the signal- 
box. The ramps were at present only fixed at dis- 
tant signals on certain sections of the line. Two 
branches were fitted up entirely with the ramps 
instead of distant signals, but even on those branches 
there were visible home signals for the drivers to see. 
On a single line there was a system of polarised relays 
which reversed the current in the ramp, so that when 
the train was working in the one direction it obtained 
no signals on the ramp for the other direction. All 





the drivers of the engines working over the Fairfoot 
branch reported that the arrangement gave every 
satisfaction, but they liked to see something. It 
took many months for the drivers to feel confident 
that, as there was no signal, it was all right to pass, 
and even then they had a sight of the distant signal. 
On the main line the general opinion amongst the 
men having to work the system was that it was very 
useful in fog, but they could not keep time so well. 
Last winter there were some rather bad fogs ir 
London. To everyone’s surprise one of the important 
trains arrived practically to time, and the driver 
stated it was because the engine had the audible 
signal gear on. It was felt that in such cireum- 
stances it was bound to assist in operating traffic in 
districts where fog was likely to occur, so that for some 
little time past the application of the system had been 
increased. 

Mr. P. M. Baker (Bombay, India) thought the chiei 
difficulty which would be experienced was that 0! 
maintenance. There were several weaknesses ii 
the systems described ; for instance, there was no 
arrangement for detecting broken circuits. In the 
event of any failure of circuit the signal failed, and a 
danger signal which failed was worse than no danger 
signal at all. He also thought there was a probability 
of failure of the contact, and for that reason suggested 
the adoption of the Kramer—Kapp system, in which 
there was no contact at all. 

M. Moutier, having, on behalf of the authors 
replied in French to the discussion, the Chairman 
snggested that replies from the other authors should 
be sent in in writing, and adjourned the meeting 
until the following morning. 


There were several alternative visits for the after- 
noon. One of these was to the works of La Compagnie 
Electro-Mécanique Brown, Boveri and Alioth. The 
works of this firm, which was established in the year 
1892, are situated at Le Bourget, at the junction of 
the Grande-Ceinture Railway and the Chemin de fer 
du Nord—Paris-Soissons. They cover an area of 
35 acres, of which about 3 acres are roofed in. The 
productions of the works, although varied in character, 
are mainly devoted to the requirements of electric 
power stations. Since the year 1902 attention has 
been paid to the construction of Parsons steam tur- 
bines. The firm’s output from that date amounts 
to a combined motive force of over 850,000 horse- 
power in these turbines. Its electrical equipments 
have also been supplied to many of the mountain 
railways in the French Alps and the Pyrenees. Tools 
of modern design have been installed, among which 
may be mentioned eight travelling cranes, capable 
of lifting 35 tons, and one double crane, with a travel- 
ling distance of 20m. and driven by monophase 
motors, for lifting weights up to 90 tons. One of the 
most interesting installations is the testing apparatus 
for the steam turbines. Turbine dynamos of all 
sizes are manufactured, especially for use in mines, 
and an equipment for this purpose consists of a 
steam turbine, driving two dynamos mounted in 
tandem; the one, a three-phase, is for the purpose 
of driving the various motors in the mine, and the 
other, continuous current, is used solely for driving 
the mechanical extractor. A  continuous-current 
motor runs on the axle of the mechanical extractor. 
The connection between this and the dynamos is 
on the Leonard system, which permits of variations 
in speed being easily obtained. Other plants manu- 
factured for the mining industry are air compressors 
directly coupled with Parsons turbine mine ventilators 
driven by three-phase motors, and centrifugal pumps 
with three-phase motors. Another line of progress 
of this firm has been the development of mono- 
phase motors, for the driving of single machines, 
such as the spinning and weaving looms of the textile 
trade. Special motors have also been designed for 
the manufacture of paper. One installation consists 
of a three-phase motor working four dynamos, each 
of which drives the continuous-current motor of a 
paper machine. Motors for traction and lighting 
purposes of electric railways—mountain and others— 
are also constructed by the company, an example 
being a three-phase locomotive for the Simplon 
Tunnel, of 1300 horse-power, at 3000 volts and 
50 periods. The firm pays great attention to the 
comfort of its workpeople ; baths with hot and cold 
water are supplied, and a canteen with dining halls 
is provided. There are also extensive gardens, 
which are suitably divided up for the workmen’s own 
use. The number of men employed is about 500. 

Another visit was to the automobile factory of 
MM. A. Darracq et Cie. These works, situated 
at Suresnes on the banks of the Seine, cover an area 
of 35,881 square yards. They were started in 1899, 
and were completely re-equipped in 1913 with auto- 
matic machine tools so as to cope with the immense 
strides made in the motor industry. About 1200 
workmen are now employed. The works consist 
of three separate factories :—(1) The main factory ; 
(2) the factory equipped with automatic machines ; 
and (3) the erecting works. The main factory, which 
faces the Suresnes quay, contains the administration 
offices and the technical and commercial departments, 





also the stores for spare fittings and raw material. | 


Adjoining it is a large hall containing some 400 various 
machine tools. This hall branches off into separate 
spacious sheds for case-hardening, polishing, turning, 





tool making, and, lastly, into the testing hall, 
in which are installed thirty-two platforms fitted 
with the “ Renard” rotary apparatus. The section 
for examining and checking the parts also belongs 
to the main factory. The Suresnes works turn out 
twelve to fourteen chassis daily. Amongst other 
interesting operations may be mentioned :— 

Cylinder Boring.—This is done by vertical boring 
machines with four boring spindles working simul- 
taneously. The cylinders are then gauged in machines 
of great precision which can be adjusted to 0.0004in. 
On some of the machines twelve to twenty holes 
can be drilled simultaneously. 

Balancing.—All rotating parts are balanced on 
special statical machines. The connecting-rods and 
pistons are weighed, and must be precisely the same 
weight. Thus, motors can be constructed which will 
run free from vibration under any condition. All 
the parts are specially examined and stamped before 
they are sent to be mounted. The finished motors 
are finally sent to the testing hall where they are 
run for six hours at top speed. The gear wheels 
are ground until they run absolutely silently. 

The automatic machine tool shop contains over 
200 automatic machine tools of the most up-to-date 
pattern. In one of the bays is a repair shop for cars 
belonging to customers. The building is two stories 
high and is provided with electric lifts. One of the 
stories is reserved for fitting up cars, and the other 


| contains the cars ready for sale. 


In the centre of the building is a large glass- 
covered nave reserved for the erection of chassis. 
At right angles is the store room with all the necessary 
parts. At one end is the sheet iron quarter, and at 
the other is a set of gas furnaces for enamelling. A 
large hall at the entrance to the works is reserved 
for testing and adjusting chassis. Lastly, comes 
the laboratory for carrying out experiments and where 
all the trials take place. Every gang of workmen 
has a fixed job, and the chassis passes from workshop 
to workshop until it is completed. All chassis are 
fitted at first with a trial body and tested for the 
load they are intended to carry over a distance of 
150 kiloms. (93 miles) before they are sent to the 
sheds. Chassis that have been fitted with bodies go 
back again to the testing shop, where they are 
examined for smooth running. They are then fitted 
with new tires and all necessary equipment. 

A third visit was paid to Les Etablissements 
Baudet et Donon, at Argenteuil. The firm of Baudet 
and Donon undertakes the execution of engineering 
work, including all kinds of steel construction from 
the skeleton work of factories and buildings to the 
most important decorative work, and to naval work, 
also the construction of rolling stock, wrought iron, 
steel shutters and lifts, &e. The works at Argenteuil 
are devoted to general steel construction and to 
carriage building. They were established in 1876, 
and since then have increased to a size which is now 
more than three times the original area. The total 
area built on and open is 36,881 square yards. The 
factory—for steel construction and carriage erecting 
—covers 16,146 square yards, and the shops devoted 
to carpentry and painting of carriages covers 4186 
square yards. The remainder is occupied by buildings 
and by open sheds. These works were the first in 
France to use Tweddell’s hydraulic riveting machines. 
Steam power is furnished by two compound engines 
of 250 and 150 horse-power. Power is transmitted electri- 
cally to the lathes and travelling cranes. One of the 
sheds, which is 490ft. by 98ft., is served by an overhead 
travelling crane moving at 295ft. per minute. There 
is also, in one of the stores, a travelling crane driven 
by electricity, covering a surface of 4784 square 
yards, and moving at the same speed as the other 
erane. The number of men employed is about 450. 

The Conservatoire National des Arts et Métiers 
was also visited. The Conservatoire des Arts et 
Métiers was established in 1794, to receive machines, 
models, drawings, books, &c., relating to all kinds of 
arts and trades. In 1799 it was installed on its 
present site—292, Rue St. Martin—in the buildings 
of an ancient monastery, to which additions have 
been made successively up to the present time. Two 
important remains of the early buildings have been 
preserved, and are most remarkable specimens of 
medieval architecture : the chapel, with its wooden 
roof, and the refectory, now library, with its light 
stone pillars. In addition to the collections of the 
‘* Musée industriel,” public lectures were instituted 
in 1819, on science applied to industry. These met 
with great success, and the number of professors has 
been constantly increased. To-day, twenty-three 
series of evening lectures are delivered regularly 
from November to April. The Conservatoire includes 
several laboratories, in which, although they are of 
moderate size, important work has been done; for 
instance, the construction of metric standards for 
the countries using that system. The testing labo- 
ratory forms an annexe of the Conservatoire, which 
unfortunately suffers from want of space. It was 
instituted in 1900, and has been in full work since 
1903. This laboratory makes for the public all kinds 
of tests of metals, building materials and others, 
machines, fuels, oils, physical instruments, &c., the 
only exception being electrical apparatus, for 
which another special testing laboratory exists. 
Amongst the numerous appliances of this well- 
equipped laboratory may be mentioned the 300-ton 
testing machine by J. Buckton, of Leeds; a plant 
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for testing automobiles ; a large air gallery with fan 
for testing anemometer and models of aeroplanes ; 
and a testing machine for aeroplane propellers. 
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The Improvement of Rivers. By B. F. Thomas and 
D. A. Watt. Second edition, rewritten and 
enlarged. New York: John Wiley and Sons. 
London: Chapman and Hall. Two volumes. 
Price 31s. 6d. net. 

[First Nor:ce.] 

THE preface to the first edition of this important work 
-was dated July, 1902, and it is evident, therefore, that 
both the nature and extent of the developments which 
have since taken place in river and canal engineering 
are such as to make the publication of a second edition 
very desirable. At the same time, it is to be remarked 
that there have not been in these branches of engi- 
neering such changes as might render a sound work 
on this subject in any sense obsolete, and with a 
reasonable amount of revision and amplification a 
new edition may be as serviceable as a new treatise. 
The authors have made good use of their ripe experi- 
ence and of recently published accounts of important 
works, and they have also paid attention to opinions 
and data relating to the theory of the subject. The 
greater portion of the work has been rewritten and re- 
arranged, and much new matter and many additional 
drawings have been added, especially in the portion 
treating of open river navigation. A perusal of the 
introductory note suggests that the authors base 
their work upon a just appreciation of the relative 
importance of theory on the one hand and of observa- 
tion and deduction on the other hand, and are 
especially alive to the importance of the latter in the 
particular branch of engineering with which they deal. 
Of the laws governing the flow of streams they write : 
“The broader his (the engineer’s) comprehension 
of these laws and of their universalness of application, 
and the closer his observation of the analogies often 
supplied by Nature of the conditions he wishes to 
establish, the more certainly will he be able to join 
cause and effect ;”’ and they illustrate this with very 
pertinent examples. 

Part I. deals with improvement by regulation. 
The characteristics of rivers, and typical features, 
are first considered, and the general principles of 
regulation are then discussed, with separate descrip- 
tions of a number of important rivers. Forty-four 
pages are devoted to “ dredging and snagging,” and 
the plant employed ; and the same amount of space 
to “dikes.” Sixty-four pages are given to the 
important subject of bank protection, and thirty- 
eight pages to “ levees’? (embankments or bunds), 
twenty-eight pages to storage reservoirs, and twenty- 
five pages to the improvement of the outlets of rivers. 
The list of illustrations occupies nearly a page, and 
there are forty-five plates at the end of the volume. 
The book is thus well balanced, and the authors 
have not given way to the temptation, which always 
arises during the preparation of such a work, of 
devoting space to extraneous matters which have a 
bearing upon the subject in hand, but do not form 
parts of that subject. In Chapter I. the charac- 
teristics of rivers are discussed in a very intelligent 
manner. The chapter includes valuable tables 
giving the discharge data for some 50 stations on 
33 rivers ; slopes and surface velocities at 44 stations 
on 20 rivers ; and sediment transported by 13 rivers. 

Chapter II., on ‘ Regulation,’ is specially im- 
portant. It begins with a presentment of general 
principles, five main facts observed by Inspector- 
General Fargue in the case of the Garonne being set 
forth, with the five rules which he deduced from them, 
and some amplification of these by the authors them- 
selves. The application of the principles and facts 
recognised is then discussed, with the aid of numerous 
small illustrations of typical or ideal examples, and 
charts showing the actual condition of rivers at 
successive dates. In the next chapter on ‘* Dredging 
and Snagging ” there are good descriptions of modern 
plants. As regards snagging, this operation as an 
organised work with special plant is probably more 
important in the United States than in any other 
country. Nearly all navigable rivers in the United 
States have steam snag boats provided with grappling 
and lifting gear, explosives, tools, and diving apparatus. 

Under the heading ‘‘ Dikes”’ the authors deal, in 
Chapter IV., with river training, the term ‘“ dike ” 
being defined in this connection as a structure ‘* used 
for guiding a stream by confining and directing the 
water at bars or shoals, and for closing secondary 
arms of a river.” Bank protection works are con- 
sidered in another chapter. A complete knowledge 
of the main facts and an appreciation of the signifi- 
cance of different conditions affecting the planning of 
such structures can only be gained by the careful 
study of a large number of descriptions of works, 
and of their effects at successive periods; and the 
authors have done wisely in refraining from the 
attempt to present the subject in the light of experi- 
ence generally, or as based upon the comparison of the 
results obtained in different and dissimilar cases. 
The authors have made a better use of the space at 
their disposal by presenting an account of experience 
with dikes in America, on Arkansas River, and on Fear 
River, and by means of a long extract from a paper 








by Mr. 8. W. Fox on the Missouri. There is also a 
description of the use of dikes on the Mississippi, 
including an interesting account by Major E. E. 
Winslow of the work on a particular reach. Costs of 
works on the Mississippi and the Missouri are given 
at the end of the chapter. ‘The descriptive matter is 
preceded by a discussion of the immediate objects of 
different kinds of dike construction, the amount of 
contraction to be aimed at, location, choice of type, 
and the height of dikes; and there are typical 
examples of the materials and methods of construc- 
tion employed in different countries. This chapter 
is sufficient for its purpose as a part of a general work 
on river regulation, and, although it does not carry 
the reader very far in a study of the more difficult 
of the problems which have to be faced on especially 
troublesome rivers, the deficiency is to some extent 
made up for in other parts of the book, for the authors 
never lose touch with the essential characteristics and 
tendencies of rivers. The use of spur dikes for bank 
protection is considered in the next chapter, “ Pro- 
tection of Banks.’ This chapter begins with a study 
of the action of rivers at bends, excellent as far as it 
goes, but much too short. One would have expected 
to find a considerable number of pages devoted to a 
study of effects in different soils and with streams of 
different characters, from the most sluggish to the 
most rapid of such streams as are not too small nor 
too swift to be considered as rivers capable of improve- 
ment in the sense intended in these volumes. The 
authors point out that Nature shows “ that if the toe 
of a caving bank can be held, or if the erosive action 
can be kept at a distance from it, the danger of caving 
will be reduced to a minimum,” but’they do not 
present any study of a number of interesting natural 
eases, which would suggest the means by which 
erosion may be checked by the establishment of con- 
ditions which sometimes occur naturally, or by com- 
bining such works with a moderate amount of protec- 
tion of a more artificial character. ‘* Protection by 
Vegetation’ is accorded only eleven lines in this 
chapter, with a reference to a paragraph in another 
chapter relating to the protection of flood banks by 
sodding or turfing. The construction of berms, it 
may be pointed out, may fulfil the same object as 
that accomplished by building out spur dikes at 
intervals, or in the case of a small river the berm 
may be made, and with better results, by cutting 
back the upper part of the bank. Such berms may, 
when practicable, be suitably planted, with willows, 
for instance. Even in the case of a large river 
such measures may be taken, and in some cases the 
levelled areas may produce dry season crops or inter- 
mittent pasture. In such cases, and generally when 
a berm is made, erosion at the toe of the berm results 
in only a small fall of material, and the ground can 
therefore be made good much more readily than in 
the case of a similar slip of a part of a high bank. 
Protection for a considerable number of years may 
in some cases be achieved by suitable planting alone, 
and this period may be extended by treating the trees 
as coppice, and so preventing the growth of tall stems 
capable of exerting leverage on the banks. Since the 
vertical height to which a root system will prevent 
erosion for any considerable period is not usually very 
great, this form of protection may sometimes be best 
carried out by cutting back the bank and making 
two or three narrow and shallow berms. Apart from 
these considerations, we might have expected to find 
in the work before us, and in the portion treating of 
sloped banks, some reference to the value of the berm 
principle in reducing the earth and water pressures on 
the lower parts of such slopes and in providing good 
holding places for the natural or artificial covering. 
In some cases small deposits of silt upon narrow berms 
in times of flood supply the grass with fertilising 
material which makes up for the drain of such material 
which takes place on continuous slopes, and thus adds 
considerably to the holding power of the turf. This 
principle would apply to a number of the examples 
of protection referred to in this chapter. The authors 
do not make any suggestion with regard to the 
drainage on the land side of a bank, though works of 
this nature, with suitable culverts for discharge into 
the river, would, one might suppose, commend them- 
selves to river engineers. 

The different types of bank protection are dis- 
cussed in a very useful manner, with reference to 
particular works, and in one case, the New Orleans 
spur revetment, the use of berms is exemplified in 
the illustration. Special interest attaches to a 
description of bank protection works on the Mississippi, 
which includes an extract of sixteen pages from an 
unpublished report by Major E. E. Winslow, of the 
Corps of Engineers, United States army. The first 
six of these pages are devoted to a study of conditions 
and of the effects of different types of protection, and 
form a very useful feature of the volume. Bank 
protection on the Missouri River is described in an 
extract of five pages from an annual report (1900) 
of the Chief of Engineers, United States army. The 
Missouri is described as a river of swift current, carry- 
ing an enormous amount of sediment, and it is an 
interesting fact that the mattress revetment and the 
spur dike have been found to be the most effective 
means of bank protection for this river. An unusual 
form of protection used on the Missouri is the ‘‘ bank- 
head,” an artificial headland of considerable size 
built close to the edge of the bank and intended to act 
in a manner similar to the spur dike or groyne. This 





method is compared with the similar method em- 
ployed in India on ‘“ Khadir” lands. Neither 
method seems so far to have achieved success, Some 
account is then given of river training in India for 
the protection of bridges and weirs, the authors re. 
marking that, although the methods will rarely be 
found applicable to rivers in Europe and America, 
a study of them will afford many useful lessons, 
The chapter concludes with a brief study of cut-offs 
and spills, and some costs data relating to bank pro 
tection. As regards cut-offs, a fuller study of th 
principles involved and of the effect of artificial cuts 
upon velocity and capacity would have been welcome. 
Figures are cited showing that in a part of the Missis- 
sippi the water slope of the main channel, following 
the bends, is 0.31ft. per mile, while the slope along 
the flood banks, following almost a direct line, was 
more than twice as great. The conditions, the 
authors point out, produce very swift currents 
across the necks, and in 1903 only the most strenuous 
work prevented several cut-offs from occurring by 
surface scour. Chapter VI. on ‘ Levees,” or flood 
banks, introduces a subject on which much con- 
troversy has raged. Considering the nature and 
scope of their comprehensive work, the authors have, 
it may be contended, devoted sufficient space to a 
consideration of the main points at issue. Under the 
heading ‘‘ Influence on Flood Heights”’ they point 
out that, although the Mississippi systems are not yet 
complete, sufficient progress has been made “ to 
indicate beyond all doubt that the flood level has been 
raised materially, and that the completion of the 
various systems will be the signal for greater flood 
levels. It will then be a struggle to hold the river 
within certain prescribed limits.’ In support of 
this view, as regards the Mississippi itself, they quote 
Mr. Starling, and give extracts from de Mas’ work, 
which show what has occurred in other river valleys, 
the Theiss, the Po, and the Loire. Under the heading 
** Efficiency ’”? Mr. Belgrand is quoted as follows : 
“In my opinion it is plain that even in a country 
where levees have existed for twenty centuries, when 
property has been exposed to all the consequences—~ 
I refer to the valley of the Po—it has not been clearly 
demonstrated that the advantages are greater than 
the inconveniences.’ The authors add: ‘* Whether 
this conclusion will eventually be adopted as to the 
Mississippi levees time alone can decide. Without 
doubt there are serious objections to them, and it is 
probable that these objections will not decrease in 
number or strength after the virtual completion of 
the systems.” As regards the effect upon the channel 
itself, however, the case of the Arkansas River is 
referred to, the effect of the flood banks having been, 
in thirteen years, to evolve a more uniform channel of 
greater capacity. As regards the economic effects 
of a levee system, the authors point to the important 
development of lands which have become habitable 
and fertile as a result of such systems in the Missis- 
sippi basin. 


SHORT NOTICES. 


Electric Circuit Theory and Calculations. By Perren 
Maycock. London: Whittaker and Co.—The author of 
this book has written some very useful elementary volumes 
on electrical subjects, and his clear and concise way of 
putting things is well known to teachers and others. The 
object of the present book is to explain the theoretical 
principles underlying numerical problems relating to 
electric installations and to show how such problems are 
worked out. The ground covered is primarily that 
embraced by the requirements of the grade I. and final 
examinations in ele¢tric wiremen’s work of the City and 
Guilds of London Institute. It is a book for beginners, 
and in view of this the theoretical side of alternating 
current matters has been avoided. In fact, so elementary 
is the book that Mr. Maycock, besides treating some 
portions very fully—pressure drop and so forth—has 
included a self-contained part on arithmetic. But, 
although the reader is not supposed to know anything 
about electrical calculations, at the beginning he is 
assumed to have a slight knowledge of electricity and 
magnetism and to be fairly well acquainted with the 
principles of insulation work so far as concerns the uses of 
various apparatus and accessories and the ways they are 
connected in circuit. Throughout the volume is written 
in a clear and straightforward manner, and many simple, 
but useful, calculations are given. We do not pretend to 
have checked every calculation or to have read the book 
word for word, but those portions we have paid attention 
to are worthy of all praise. 


Steam Turbines. By J. A. Moyer. New York: John 
Wiley and Sons, London: Chapman and Hall, Limited. 
Price 15s. net.-To anyone looking for a good general 
introduction to modern steam turbine theory and design 
this book may be commended. It is by no means over- 
burdened with mathematics, a point which will appeal to 
many practical people. The author has aimed at produc- 
ing a book for the practical engineer engaged on the 
designing, running, or manufacturing of steam turbines, 
and has endeavoured to avoid compiling a work represent- 
ing @ combination of extracts from manufacturers’ cata- 
logues and standard works on thermodynamics and 
mechanics. In the latter respect he is, on the whole, 
fairly successful, although tbe origin of the majority of 
the blocks used to illustrate the chapter on ‘‘ Commercial 
Types” and of several others elsewhere in the book is 
obvious. The illustration on page 163, showing the 
interior of an Allis-Chalmers turbine casing looks like an 
optical illusion, and is much improved by turning the 
book upside down. The volume is in its second edition. 
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TRIPLEX SAFETY GLASS. 

We have been furnished with some particulars of some 
tests which were carried out on Triplex safety glass, 
1 Saturday, June 27th, at Lord Stanhope’s private range 
at Chevening Park. As will be realised by the illustra- 
‘ions and explanatory matter given below, some remarkable 
results were obtained in testing the resisting properties 
of this glass, which is manufactured by the Triplex Safety 
‘ilass Company, of 1, Albemarle-street, Piccadilly, W. 
\n Army Service rifle and ammunition—Mark VII.— 
were used at a range Of 300 yards only, with the following 
results : “4s 

(1) Bi-T'riplex, lin. Thick, Fig. 1.—The bullet struck 

















Pig. 1 


the plate almost in the centre, and only penetrated the 
tirst layer of glass, which is j,in. thick. The intermediate 
and back sheets were cracked the .back, however, 
remained perfectly smooth. : 

(2) Bi-Triplex, l}in. Thick, Fig. 2.—The bullet in 

















Fig. 2 


this case struck the bottom left-hand corner, penetrating 
one layer of glass and one of Xylonite, but without going 
any further. The back sheet of glass was slightly bulged. 

(3) Bi-Tripler, ljin. Thick, Fig. 3.—This piece was 

















Fig. 3 


somewhat badly damaged, but the bullet, as in the previous 
cases, did not go through. 

_ (4) The last test—Fig. 4—was with a piece of ordinary 
Hin. thick Triplex safety glass, 18in. by 18in., such as is 
used in motor coach work and for wind screens; the 
range in this case was 50 yards, and the same ammunition 
was used, Six bullets were fired through this piece of 
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glass, and each shot a clean hole about the size of a three- 
penny-piece. This even did not apparently make any 
difference to the strength of the glass as a whole. 

It is suggested that the properties of Bi-Triplex glass 
should make it valuable for such purposes as look-outs 
in the conning towers of submarines, portholes, deck- 
house lights, and bridge screens on destroyers, battle- 

















Fig. 4 


ships, and other uses in the military, naval and merchant 
services. In spite of the fact that this Bi-Triplex glass is 
built of up layers of glass and sheets of Xylonite, the 
difference in transparency between it and ordinary plate 
glass of the same thickness is slight, and an important 
point claimed for it is that although the glass may be 
badly cracked, it still remains air-tight and waterproof 
on account of the sheets of Xylonite, which do not crack, 
being between the layers of glass. 








A NEW PORTABLE FIRE ENGINE. 

On Monday last we inspected at the works of Gwynnes 
Limited, a new portable fire engine, consisting of one of 
this firm’s ‘‘ Invincible ’’ centrifugal pumps coupled to a 
petrol engine, all mounted on a truck, as shown in the 
accompanying illustration. The set, which can be 
transferred from one place to another with great ease, 
delivers 100 gallons of water per minute at a pressure of 
87 lb. per square inch, or 250 gallons at 18 lb. per square 
inch. It is compact, simple to operate, and should, we 
think, appeal to those associated with works and other 
large buildings. The pump, we are told, is the same as 
those used by the London Fire Brigade—in fact, all the 
principal fire brigades throughout the United Kingdom 
and in the Colonies. Its spindle is connected to the crank 
shaft of the engine, which is of the two-cylinder water- 
cooled type, by means of a flexible coupling. Water for 
cooling purposes is supplied by the main pump. Engine 
and pump are fitted securely to a light iron carriage 
carried on two wooden wheels with iron tires, the carriage 
being supported on the axle by springs. The draught 
handle, which is U-shaped, acts with the aid of bracket 
and bolt as an anchor, and securely fixes the carriage 
whilst the pump is at work. The draught pole is also 


arranged for connecting to the rear of any vehicle, so that 
the set can be towed any desired distance ; on a level road, 
we are told, one man can easily draw it. The dimensions 
of the set are 79in. long, 67in. wide, and 60in. high, and 
the total weight 16 cwt. 








NEW FILTERING PLANT AT CLYDEBANK. 


By the pressure of a button on a stand erected at 
Messrs. Beardmore’s works at Clydebank, the King, 
during his visit to Glasgow this week, opened the new 
Paterson gravity filtration plant for purifying the water 
supply to the Burgh of Clydebank. 

It had been hoped that his Majesty would have been 
able to inspect the installation, but the distant position 
of the filter-house rendered it impossible, and special 
electrical starting gear was therefore installed, and, by 
the courtesy of the Post-office authorities, connected to 
the push button on the stand erected for the purpose. 
The King and Queen arrived at the stand at 1.30 and were 
received by Provost Taylor and the magistrate and 
councillors of the burgh, the opening ceremony being 
carried out in the presence of a large company. 

The filtration plant in question comprises gear for the 
addition of a coagulant for the removal of the marked dis- 
coloration, and of lime to correct the natural slightly 
corrosive tendency of the peaty moorland water. There 
are sedimentation tanks for the precipitation of the bulk 
of the impurities, and open gravity filters for the final 
filtration of the water. The filters, which are eight in 
number, are claimed to be the largest mechanical filtra- 
tion units in the United Kingdom, each having an effective 
filtering area of 252 square feet. 

The cleansing of the plant is brought about by com- 
pressed air. The operation is performed by first thoroughly 
agitating the filter bed for a minute or two with sterilised 
compressed air at a pressure of about 5 lb. per square inch. 
In this way the whole of the bed is loosened and agitated, 
and the impurities being thus freed from the sand grains, 
are flushed away into the waste gutter by a reverse current 
of wash water. 

The whole installation is constructed of ferro-concrete, 
all the platforms and floorways being laid in Terazzo, 
edged with green glazed coping stretchers. The filter 
tanks are also edged with green glazed bricks, whilst the 
inspection boxes and pure water channel are lined with 
white tiles. The whole of the valves and controlling 
arrangements are so designed that they can be operated 
from the main gallery. The plant was constructed by 
the Paterson Engineering Company, of London, the con- 
sulting engineers being Messrs. Warren and Stuart, of 
Glasgow. 








HyYDROGRAPHER OF THE Navy.—We are informed by the 
Secretary of the Admiralty that Captain John F. Parry, R.N.., 
assistant hydrographer, has been appointed to succeed Rear- 
Admiral Herbert E. P. Cust, C.B., as hydrographer of the Navy 
from August 16th, 1914, on the expiration of the latter’s term of 
office in the appointment. 

COMPLIMENTARY DINNER TO StR JOHN SNELL.—We are asked 
to state that a general desire having been expressed that the 
honour of knighthood recently conferred upon Sir John F. C, 
Snell, president-elect of the Institution of Electrical Engineers, 
should be made the occasion of a complimentary dinner in the 
early autumn, a committee is in course of formation to make 
the necessary arrangements. Those wishing to associate them- 

| selves with the event are requested to send their names as soon 
as possible to any one of the following :—Mr. P. F. Rowell, 
the Institution of Electrical Engineers, Victoria Embankment, 
| W.C.; Mr. D, N. Dunlop, British Electrical and Allied Manu 
| facturers’ Association, King’s Hquse, Kingsway, W.C.; Mr. A. H. 
'ykes, Association of Consulting Engineers, 11, Victoria-street, 
S.W.; Mr. H. F. Proctor, Incorporated Municipal Electrical 
| Association, The Exchange, Corn-street, Bristol; Mr. L. G 
Tate, Electrical Contractors’ Association, 20, Bucklersbury, E.C, 
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Fig. 1 
THE VIBROMETER. 


THE instrument described and illustrated herewith, 
the Yullarton vibrometer, manufactured by Kelvin, 
Bottomley and Baird, Limited, Glasgow, is intended to 
measure the intensity and direction of vibrations set up 
in machines-such as turbines or generators when running. 
The importance of having a reliable mechanical means of 
measuring these quantities need not be emphasised here. 
In these days of high rotational speeds the whole question 
of the balancing of machinery has assumed redoubled 
importance, for if there is any lack of proper balancing 
the ensuing vibration will in magnitude be proportional 
to the square of the speed, while the number of times the 
vibrational force is applied per minute will vary directly 
as the speed. Thus if we consider only fatigue stresses 
the harmful effect of a given amount of lack of balance 
will increase as the third power of the speed of rotation. 

It is admittedly difficult to locate the seat and to esti- 
mate the amount of vibration in machinery by the unaided 
senses, so that some form of instrument for the purpose is 
virtually essential. The necessity for obtaining trust- 
worthy comparative figures is all the more obvious 
when we remember that from various causes a machine, 
initially perfectly balanced, may almost imperceptibly 
begin to develop vibration after having run for some little 
time. Sometimes, too, in a combined plant such as a 
turbo set a dispute may arise as to which portion is 
responsible for the vibration. It is clearly of the greatest 
importance to have an impartial mechanical means of 
settling the matter. 

The design of the Fullarton vibrometer depends for its 
action on the tuning of a metallic reed until it responds to 
the vibration to be measured. This method of working 
makes the instrument independent of any necessity for 
securing a fixed point in the neighbourhood of the 
machinery. This feature is important in view of the fact 
that in most cases everything near the machinery is in 
a state of vibration with it. 

The construction of the instrument will be gathered 
from Figs. 1 and 2. In Fig. 1 the vibrating reed is shown 
at R. It carries a small weight at its free end, and at the 
lower end is clamped firmly in the jaws H. The latter 
are rigid with a frame C, which by means of the head D 
can be screwed up or down on a carrier comprising a 
spanner arm A, a turret head B, and a clamp K. The 
spanner arm can be clamped under a bearing or other nut 
on the machinery. The head B permits of the frame C 
being rotated about a vertical or a horizontal axis. The 
clamp K embraces the reed with a pressure that can be 
adjusted by means of the head F. The two motions on 
the head B are provided with suitable scales. The frame 
C carries a vertical scale that can be read against a mark 
on the clamp K and gives the length of the reed from the 
centre of the weight at its free end to the upper face of the 
clamp K. The frame C, further, carries a cross-scale G 
that can be adjusted to find the amplitude of the vibration 
of the reed. This scale has a false zero, the distance from 
which to the true zero is exactly equal to the length of 


the weight on the reed. Thus by setting scale G so that | 


the end of the vibration path of the weight coincides with 


the false zero the true amplitude of vibration of the reed | 
may be read off at the other end of the vibration path of | 
A selection of reeds accompanies each | 
It 


may be explained that a “ number 10” reed is 0.10 mm. | 


the weight. 
instrument, each reed having a different thickness. 


thick, and that a ‘“‘ number 15”’ one is 0.15 mm. thick. 
In use the reed most suitable for the speed of the 
machinery is chosen and inserted in the clamp H—Fig. 1— 


the reed is moving. This reading will be strictly com- 
parable with any other reading taken in the same manner 
and with the same reed from the same or any other machine. 

Since the reed is flat, it will respond only to vibrational 
impulses acting in a plane parallel with the plane of the 
scale G. Such impulses may be only the components of 
the main vibrational impulses. To discover the direc- 
tion of the main vibration the reed may first be kept 
vertical and swung round through steps on the vertical 
axis of the turret head B. In each position the amplitude 
of vibration is noted, and when this amplitude is a maxi- 
mum we know that the reed is vibrating in the plane of 
the main horizontal vibration. The reed may then be 
swung round until it is horizontal, so as to find the magni- 
tude of the vertical component of the vibration. In most 
cases it is found that the maximum resultant vibration is 
in a plane at right angles to the shaft of the machine, 
although in some cases a machine may be found to be out 
of balance longitudinally, so that there is a longitudinal 
component in the vibration. Ordinarily, therefore, we 
need only set the spanner arm A at right angles to the 
machine shaft, and turn the carrier C round on the vertical 
axis of the turret head B until the scale G is also at right 
angles to the shaft. Then we would swing the carrier 
and the reed round the horizontal axis of the turret head 
B and note at what angle the amplitude of the reed was 
a maximum—usually this angle is between or about 
10 deg. to 15 deg. The magnitude of the maximum 
resultant vibration would be measured by the amplitude 
of the reed and its direction would be in a plane at right 
angles to the reed. 

With each instrument calibration curves for the different 
reeds are sent out. These curves show the natural 
frequency of vibration for different lengths of each reed 
When the amplitude of vibration of the reed is a maximum 
its frequency is equal to the speed of the machinery, so that 
by noting the length of the reed for maximum amplitude 
and comparing this with the makers’ curve we can arrive 
at the speed of the machine independently of a tacho- 
meter or counter. 

As an illustration of the readings obtained with this 
instrument we may quote the results of a test carried out 
on a 2000-kilowatt 6500-volt 25-cycle turbo-alternator 
running at 750 revolutions per minute. The Vibrometer 
was applied at the three main bearings and a number 10 
reed was used. At the turbine end bearing the reed length 
giving maximum amplitude was 66.7 mm. and the ampli- 
tude was 6mm. At the middle bearing the reed length 
was 66.8 mm.—the speed had probably changed slightly — 
while the amplitude was 20mm. At the alternator end 
bearing the readings were 66.7mm. and 7 mm. respec- 
tively. In this case, therefore, there was bad vibration 
at the middle bearing. As for the direction of the vibra- 
tion, it was found that at each bearing it was in a plane 


| at right angles to the shaft and directed, on both sides of 


and the head F adjusted until the reed is gripped suffi- | 


ciently in the clamp K, but not to an extent that will 
prevent it sliding through this clamp when the head D 


is operated. The spanner head is then fixed under a nut | 
on, say, one of the main bearings of the machine under | 


examination. The head D is next adjusted so as to pull 
the carriage C and the reed downwards, thus gradually 
shortening the free length of the reed. As this shortening 
goes on the amplitude of the reed is read against the scale 
G. When the amplitude reaches a maximum the fre- 
quency of vibration of the reed will be equal to the number 
of revolutions per minute of the machine, and the magni- 


tude of the motion of the free end of the reed as measured | 
on the scale G will be a measure of the intensity of the | impulses per revolution. The cycle of operations is as 
vibration set up by the machinery in the plane in which | follows :—An explosion taking place between the pistons 


the shaft, at about 15 deg. below the horizontal. The 
bearings were therefore vibrating in an arc of a circle, the 


| centre of which was situated down below in the foundations 


at a depth which might with sufficient data be closely 
calculated. 





THE FULLAGAR GAS ENGINE. 


Tue illustrations on page 50 represent views of a 550 
brake horse-power gas engine, which has been erected at 
Gateshead-on-Tyne by the Fullagar Engine, Limited. 
The engine is of entirely new design, and formed the 
subject of a paper read by the inventor, Mr. H. F. Fullagar, 
before the Institution of Naval Architects at its mect- 
ing at Newcastle-on-Tyne this week. The principles of 
construction of the engine are shown diagrammatically on 
this page. Briefly the unit consists of two open-ended 
cylinders placed side by side, each having two trunk 
pistons A, B,C, D. The pistons A D and B C are rigidly 
connected by means of pairs of oblique rods placed out- 
side the cylinders. At the ends of their strokes the 
pistons uncover inlet and exhaust ports in the cylinder 
walls, and horizontal piston valves operated by cams and 
regulated by the governor serve to control the admission 
of the mixture of air and gas. The engine works on the 
two-stroke cycle and each crank receives, therefore, two 


Fig. 2 


A and B drives B down and A up. Simultaneously the 
pistons C and D are drawn into their cylinder by the 
action of the rods P, Q. Thus two equal and opposite 
impulses are given to the connecting-rods and their cranks. 
A reverse action then takes place, the pistons C and D being 
driven outwards, and the pistons A and B drawn in by 
the next explosion. The side thrust produced by the 
oblique pull is taken by the crossheads, which slide on the 
central lubricated guide G. The obliquity of the rods is 
comparatively slight when compared with that of the 
connecting-rods. Air is supplied to the cylinders at a 
pressure of about 3 lb. per square inch by air pumps. As 
the pressure of the explosions in the cylinders acts equally 
on the upper and lower pistons, the forces upon each pair 
of cranks are equal and opposite and the main bearings are 
thus relieved of load, while the negative work of compres- 
sion in each cylinder alternately is performed through the 
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THE FULLAGAR ENGINE 


oblique rods. The cylinders are plain tubes supported at 
each end and surrounded by a water jacket, and there are 
no valves exposed: to high pressures and temperatures. 

A further advantage of this type of engine is its accessi- 
bility. It is only necessary to lift the cover and undo two 
nuts to remove either of the upper pistons, and the lower 
cylinders can also be drawn up through the cylinders. 
At a demonstration of the Gateshead engine one of the 
pistons was removed in ten minutes. 

The Gateshead engine was built for the Fullagar syndi- 
cate by W.H. Allen, Son and Co. Its weight, including 
the fly-wheel, is 214 tons. The cylinders are 12in. dia- 
meter by 18in. stroke, and the piston speed is 750ft. per 
minute. When running at 250 revolutions per minute 
there is a marked absence of vibration. It is supplied with 
air and gas by a fan and pump respectively, and, according 
to tests made by Professor Hopkinson, gives an overall 
efficiency just under 30 per cent. 
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PUMPING MACHINERY FOR THE ROYAL 
ALBERT DOCKS. 


For the purpose of impounding water in the Royal 
Albert and Victoria Docks to a height of 15ft. above 
Ordnance Datum an electrical pumping equipment has 
been supplied, the machinery being designed and con- 
structed by W. H. Allen, Son and Co., Limited. The 





Fig. 2—PUMP WITH PART OF CASING 





Pig. 1 


cubic feet of water per minute against a varying head 
during six hours of the lowest neap tide. 

The pump casings and discs are of cast iron and the 
spindles of steel. Each pump is provided with feet for 
bolting to concrete foundations, and the spindles are 
supported in bearings arranged entirely outside the pump 
casing. Air cocks and water gauge fittings have been pro- 
vided for indicating the level of the water in the pump 
when charging. The suction pipes increase from 70in. 


REMOVED 


arrangement of the plant is shown on the drawing, Fig. 4, | where they connect up to the pump branch to 95in. at 


given on page 52. 

The equipment consists of three “‘ Conqueror’ centri- 
fugal pumps with electric motors and phase advancers. 
Each of the pumps has one suction branch 70in. diameter 
and two discharge branches each 50in. in diameter, and 
each pump is fitted with two revolving discs of the makers’ 
special turbine type. These are well shown in the engrav- 
ings—Figs. 2 and 3-—the latter of which shows one of the | 
pumps with one of the top covers removed The three | 
pumps were designed to discharge an average of 45,000 


’ 


| the lower end, and are bell mouthed. The two discharge 
| branches are connected together by a breeches pipe into 
one 70in. pipe, this latter enlarging into 95in. where it 
enters the dock. 

Three hydraulically operated sluice valves have been 
provided in the main discharge pipes of the pumps. Each 
valve is 70in. in diameter and is bolted up next to the 
breeches pipe. The valve bodies and gates are of cast 


iron faced with gun-metal strips. The cylinders are con- | 


nected to the valves by a short distance piece. The piston- 
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rod is of bronze. The sluice valves are each provided with 
an operating valve for raising and lowering the valve gate. 

The charging pumps are two in number, each of the 
“ Allen-Edwards ” single-throw single-acting type, having 
a working barrel 14in. in diameter by 10in. stroke. Each 
of these pumps is arranged to run at a speed of 150 revolu- 
tions per minute and is motor driven. Pipes are arranged 
to connect the three pump casings to the charging pumps, 
a mud box and strainer being provided close to the 





Fig. 3 -A COMPLETE PUMP 


pumps in order to prevent dirty water being drawn in 
and thus causing damage. 

Each pump is driven by a Westinghouse two-phase 
fifty-period slip ring induction motor designed to develope 
430 brake horse-power when running at 195 revolu- 
tions per minute and supplied with two-phase alternating 
current at a pressure of from 6000 to 6600 volts. The 
motors are designed to run at full load for a period of six 
hours and at 25 per cent. overload for a period of three 
hours immediately following on the full load run of six hours 
without undue heating. The power factor under any 
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conditions of loading other than starting is 90 per cent. 
or more leading, with phase advancer. 

Each of the motors is mounted on a cast iron base-plate 
and is fitted with two pedestal bearings, and each is pro- 
vided with a phase advancer, arranged for a chain drive 
from the motor shaft, the phase advancers being intended 





j » 
i We so ee 
eeeeeeee 























Suction Chamber 
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to correct the power factor of-the motor to which it is 
coupled, under any conditions of loading other than start- 
ing, to 90 per cent. or more leading. 

The starting switches are of the liquid type, operated by 
a hand wheel and worm. The switchgear is of the 
Westinghouse construction and consists of three motor 
cubicles and three operating panels, one shunt trans- 


former cubicle, one high-tension transformer cubicle, and | 


one operating panel for the high-tension transformer cubicle. 
The high-tension apparatus is mounted on the wall, 
each motor circuit being separated from that adjacent 
to it by a 4}in. brick wall.. The high-tension bus-bars 
are carried in moulded stone chambers above the cubicles. 
The fronts of the cubicles are enclosed by removable 
expanded metal screens: The operating panels for the 
cubicles are mounted approximately 4ft. in front of these 
screens, and are equipped with the necessary instruments 
and oil switch operating handles. The oil switches are 
fitted with auxiliary contacts for placing the charging 
devices in circuit in each phase during the period of switch- 
ing in, so as to diminish the voltage stress on the end 
windings of the motors. 

A travelling crane arr for hand operating has also 
been provided. It is capable of lifting and traversing 
both ways with aload of l5tons. The half-tone engraving 
—Fig. 1—shows a view of the machinery installed in the 


pump-house, and a drawing is also given in Fig. 5 showing | 
the section and plan of the long suction culvert which | 
connects the entrance intake from the side of the river | 









nesday last, the Elswick firm would have been able to claim 
five large battleships on hand at the same time, as the 
contract to replace the Rio de Janeiro by the Brazilian 
Government has already been decided in its favour, 
This vessel is to be of over 30,000 tons displacement, and 
‘is to carry eight 15in., fourteen 6in., and ten 4in. guns. 








Wo’ 7F 


floating dock capable of lifting torpedo-boat destroyers, 
which will presumably be on a somewhat similar seal, 
to that recently completed at Sheerness. 





MODERN arrangements of armament are certainly 
having their influence on the number of funnels on board 








oS ee 





is A= 








Switch 











he 
| 
| 


i=] 
Poa 



































SK,’ ET 


. 
: ’ ! HM 
ae | 4 Flap Valve 7*™ 1 : 


ven vy en 


Ne Drain Valve : as 
i S) ie = ' 


qj 
' 
r -7—> 


prwenee 


bos 


OSS pcp eh cance 



























































- 80'0" 4 eee re 
ee seaieainaae See asad 
B ‘Section thro’ , ; 
= ar go : 
aye ae | 
[_-8 : i h— se" 4 B 
utch Gi ; | . 3 
! aiid sae IS Fee 
LE SYM yy I, wii itt 
| y L Yi Yy Y 
Y £ =i wn Sump ™~ vies Z, as 
ee a. al 
j 4 Main \ 
Y : | 
| ‘ | ; 
Tt Si aap | Al 
‘ Pun, “- ' eee Se = 
_A = | eer ‘Set N°2/ | \ een y 
Al (Re eas ee JA 
y ME Ws Vy 7 LY; 
Z ‘aulic Press Valve \ ‘To Stuice Vah —| 
Yikieisigke { \t"# | \ ees 
Prrrecee b | ccaasstil 
Sanee aa | ne fn} 
Swain Sc. 


“THe Encineer™ 


In spite of the Elswick record in 1914, that of the 
Newport News Shipbuilding and Dry Dock Company 
about 1904 must not be forgotten. At that period it had 
on hand a very large amount of work for the United 
States Government, including the battleships Minnesota, 
Louisiana and Virginia, and the armoured cruisers West 
We rather fancy, 





| Virginia, Maryland and Charleston. 
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Fig. 5—SECTION AND PLAN OF SUCTION CULVERT 


Thames to the suction pump chamker adjacent to the wet 
dock. 

The whole of the work has been carried out under the 
supervision of Mr. C. R. S. Kirkpatrick, M. Inst. C.E., 
Chief Engineer to the Port of London Authority. 





DOCKYARD NOTES. 


Tur Argentine battleship Rivadavia, having completed 
her official speed trials, is now being completed at the 
Fore River Company’s works at Quincy, Mass. The 
anticipated date of her delivery to the Argentine Govern- 
ment is now stated to be during the next few weeks. 

Not many firms can boast of the record state of affairs 
revealed at the general meeting of Sir W. G. Armstrong, 
Whitworth and Co., Limited, the other day, when it was 
stated that the firm had under construction four of the 
largest battleships in the world besides two smaller ships. 
These vessels, of course, are the Malaya, the two Chilian 
battleships Almirante Latorre and Almirante Cockrane, 
and the Sultan Osman—ex Rio de Janeiro—of the 
Turkish navy. The two smaller vessels referred to are the 
Norwegian coast defence battleships. As a matter of 


fact, if the Sultan Osman had not left the Tyne on Wed- 


too, that the armoured cruisers Montana and North 
Carolina were also ordered from the Newport News 
Company before the earliest of the other vessels was 
completed. At any rate, the quantity of warship work 
on hand about that period was remarkable. The explana- 
tion seems to have lain in the length of time required for 
construction allowing the programmes of various years 
to overlap one another to a great extent. 





Fig. 4—PUMPING PLANT AT THE ROYAL ALBERT DOCK 


warships. The adoption of oil fuel in the United States 
battleships Oklahoma and Nevada enabled all boilers 
to be grouped under one funnel, and though a similar 
arrangement has not been found possible in the ‘* Queen 
Elizabeth ” class, it has been found necessary to adopt it 
in the “ Royal Sovereigns”? in order to get a decent 
deck arrangement with four centre line turrets. The 
first battleships of the Dreadnought era in which a single 
funnel was adopted were, of course, the new Spanish 
battleships of the “‘ Espafia”’ class. In their big cruisers 
the Germans managed to do with two funnels even better 
than the British Admiralty did with three, and there is 
no doubt that the arrangement of funnels in the “ In- 
domitable ”’ class leaves much to be desired in view of the 
crowding influence it exerts on the bridge arrangement. 
This effect is seen at its very worst in the Lion and 
| Princess Royal. Why the two forward funnels in these 
| vessels were never merged into one, passes the compre- 
| hension of a very large number of designers. Redundant 
| funnels have never possessed much attraction for naval 
|men, and looking over the designs of warships built in 
| the last twenty years, it is often difficult to imagine why 
| their designers should have them so. Even the 
| old “‘ Majestic” class, which were fitted with twin funnels 
|so0 closely spaced transversely that there was hardly 
| room to pass between, might surely have got off with one ; 
| in this case, probably an esthetic sense came into play. 
|The Russian cruiser, the Askold, built in Germany, 
| possesses no less than five extremely long, thin funnels. 
| Three would have suited her better and involved less 
| weight and space. Much the same applies to the French 
| battleships of the “‘ Danton” class, which also have five 
| funnels. A straight uptake may be a great advantage, 
| but under many circumstances in warship design it can 
| be purchased too dearly. 


| Whutte on the subject of funnels, some of those fitted 
| to destroyers should receive their due quota of criticism. 
One funnel to each boiler, such as is seen in so many boats 


| where the boilers, although at opposite sides of a bulkhead, 


hots placed back to back, is surely unnecessary. 





Ir certainly seems as if minor European naval pro- 
grammes this year were going to help to keep shipyards 
busy. The Turkish orders for two battleships and twelve 


| destroyers are placed; the Spanish programme for threo 


Ir seems remarkably probable that the latter half of | more battleships and various smaller craft is under dis- 
this year will witness a considerable number of important | 


British battleship trials. The Queen Elizabeth and also 
the Warspite should manage to complete their trials ; 
the Tiger of the 1911-12 Estimates is approaching com- 
pletion at Clydebank ; and the Emperor of India and Ben- 
bow, being built by Vickers and Beardmore respectively, 
are also nearly ready. In fact, it looks as if a busy six 
months was in front of the naval record parties, but it will 
principally fall in the last three months of the year. 


THe two Turkish battleships Reshadieh and Sultan 
Osman will also be on trial shortly, so that the number of 


cussion in the Senate; and the Swedish programme, 
among which figure some sixteen destroyers, is also verging 
towards materialisation. The Dutch programme, which is 


| said to embody three battleships of wholly dispropor- 


tionate size to the requirements of the kingdom of Holland, 
has not yet come into active existence, in spite of the 
attention that it has attracted, while Portugal also seems 
to be contemplating the construction of a fleet and the 
reconstruction of an arsenal. Their programme, however, 
has been under consideration for some time, but seems 
to hang fire for financial reasons. The Greek naval 
programme is distinctly a fait accompli, apart from the 


battleships completed during 1914-15 will form a satis- | purchase of the United States battleships Idaho and 


factory total. 


Tue Greek Government has issued inquiries for a 


| 


| Be Oo . 
—r" | Mississippi. 
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RECENT DEVELOPMENT OF EXPRESS LOCO- 
MOTIVES IN FRANCE.’ 


ty ProresseurR EDOUARD SAUVAGE, Member, of Paris. 

Two papers on French locomotives by the author of the 
present one had the honour of discussion at the meetings of the 
institution, one in 1900, on “* Recent Locomotive Practice in 
'rance,’2 and the other in 1904, on “‘ Compound Locomotives 
i France.”® This third paper, dealing with the further develop- 
ent during the last decade in the construction of locomotives 
jor express service on French railways, has been prepared in 
.ecordance with the Council’s desire. For the data and results 
' experience reported in this paper the author is indebted to 
ihe Laoting chief engineers :—-M. Lancrenon, of the Est ; 
\l, Maréchal, of the Paris-Lyon-Méditerranée ; M. Nadal, of the 
state; M. Asselin, of the Nord; M. Solacroup, of the Paris- 
Orléans; and M. Herdner, of the Midi Railways, who with the 
reatest liberality provided him with all the necessary informa- 


22 


on. 

With the exception of some “ Atlantics,” which are not likely 
10 be reproduced, all engines built for this service since 1904 
are six-coupled, either ten-wheelers (4—6) or “ Pacifics ’’ (4-6-2). 

superheated steam is largely used, specially in the latest con- 
iructions. With a few exceptions, the Schmidt standard 
uperheater has been adopted. Owing to the large tubes 
necessary to receive the superheating pipes, it frequently happens 
when a superheater is fitted in a locomotive boiler that the proper 
heating or vaporising surface is greatly curtailed ; in many 
-ogines the total of the heating and superheating surfaces is less 
han the heating surface which might have been obtained without 
uperheating. The figures in Table I. give some examples of 
‘his reduction.4 

Without superheaters the heating surface equals 72 to 77 
times the grate area in the four first engines (narrow fire-boxes), 
and 60 to 62 times in the case of the last (wide fire-boxes). 
With superheaters the ratio of proper heating surface to grate 
area is as low as 50 and does not exceed 60; and, with the 
«xeeption of the two last engines and of Nos. 3601-3605 Paris- 
Lyon-Méditerranée, the total surface is reduced. Although 
the results in service are good in all cases of superheating, this 
large reduction of heating surface in some boilers cannot be 
entirely satisfactory. 

No difficulty is reported to arise from the use of superheaters ; 
they are easily kept in order; valves and pistons, properly 
lubricated with an efficient oil, do not give signs of undue wear, 
even with a high superheat, up to 340 deg. Cent. 

Except on one company, all engines for express service have 
four eylinders, with a large proportion of compounds ; in a few 


TABLE I. 
Super- 


heating 
surface. 


Heating 
surface, 


a Grate 
Nos. area. 


sq. metres sq. metres. 


8q. metres. 


aq. feet. sq. feet. sq. feet. 
f 234.91 
Est fj 3103-3146 3.1607 (2528.59) 
(astern) | 3191-3230 (34.02) 5 37 .25* 


| 158.85 

(1709.85) (400.97) 
( 214.30 

2606-2969 









| ae 2.98 160.90 
PLM. 3601-3605 an are ony 
\]  3e01-s700 Jf | -072) | | Cra) a 
(1611.87) (362.0) 
206.71 
Etat {| 230, 571-230, 618; 2.80 2225.04) 
(State) 1! 230, 619-230, 705 (20.14) | 159.50 37.50 
(1716.88) (403 . 66) 
211.30 
Nord { 2641 2.76 J (2274.43) 
(Northern) + 2659 (29.71) 164.13 40.03 
(1766.7) (430.89) 
257.25 
Po. ‘ 3501-3520 4.27 | (2768-99) 
' 3521-3550 (45.96) \ ro a 63.50 
2270.84) (683.53) 
253.20 
Midi | 3001-3016 4.02 | (273: 45) 
(Southern) ¢} 3051-3054 (43.27) | 216.29 60.88 
| (2328 . 12) (655 .33) 


* 47.37 square metres with ‘“‘ Mestre”’ superheater (509.90 
square feet). 
t With tubes of 70 mm. diameter (2.76in.) 


cases simple expansion, in four equal cylinders, is used, but the 
compound system appears altogether to be preferred. The one 
exception is the recent building by the Midi Railway of simple 
engines with only two cylinders, using superheated steam, for 
express service. Simple engines on the same principle exist on 
other railways, but not for fast service. 

When superheaters have been added to the four-cylinder 
compounds the diameter of the high-pressure cylinders has been 
increased, the low-pressure cylinders being left unaltered. 
Piston valves are generally used on all cylinders, even on non- 
superheaters, but in a few cases, for instance, on Paris-Orléans 
engines, flat valves have been preserved on the low-pressure 
cylinders of superheaters. 

The usual practice is to have four separate valve motions 
of the Walschaerts type for the different cylinders of the com- 
pounds ; the reversing gear can operate at will the high-pressure 
and the low-pressure motions together, or only one of them. 
The starting device, when admitting steam directly to the low- 
pressure cylinders, opens a direct exhaust to the high-pressure. 
An exception is to be found on the Paris-Lyon-Méditerranée 
engines ; the low-pressure valve motion gives always the same 
admission (averaging 63 per 100) backwards and forwards. 
It is operated by the same screw as the high-pressure motion, 
but is only transferred from one position to the other when 
reversing. The high-pressure valve motion being designed to 
give a very prolonged admission (up to 88 per 100), the starting 
device comprises only a cock admitting live steam into the low- 
pressure cylinders, without special exhaust for the high-pressure. 

As regards details, it may be mentioned that in some engines 
the damper box and doors that enclose in the smoke-box the 
collectors and ends of superheating pipes have been taken off 
No inconvenience seems to result from this suppression. Trouble 
would arise from a prolonged use of the blower, which may be 
avoided. If further experience proves that this mechanism 
can be dispensed with, including the steam cylinder for the auto- 
matic working of the damper, the saving in first cost and ex- 
penses for repairs will not be negligible, as well as the reduction 
in weight of about 300 kiles. (660 Ib.). 

The driver’s station, that used to be on the right side of the 
engine, has been transferred to the left. Bogie wheels are, as 
a rule, braked. 

! Institution of Mechanical Engineers. Condensed. 

* “ Proceedings,” I. Mech. E., 1900, page 375. 

* Ibid, 1904, page 327. 

4 In France the heating and su 


at surfaces are generally 
computed on the side in contact with 


combustion gases, including the 


whole surface of the ribs in the case of Serve tubes. An exception on 
the Est Railway will be mentioned. All measures in the present paper 
are metric, with the abbreviations adopted by the International Com- 
mittee of Weights and Measures (“ 
page 394), 


roceedings,”” I. Mech. E., 1900, 


Il.—Principal Dimensions of Recent 4-6 Locomotives 
with Superheaters. 


TABLE 





: a | 

. . . . o a, S| : 
g 4) 2.4) 28] 382|_£ 
eRb5) ANZ +225 PeBZ8 shse 
ALPE SPE B50" B7pe| S18 
| 87g were) “S87 “Bes! “gra 

= 3] @ 8] eos | 0 ¢ ry 

Grate area m*) 3.1607 | 2.9) 2.78 | 2.76 | 2.78 
sq. ft.) (34.02) | (32.07) | (29.92) | (29.71) | (29.92) 
Heating surface m* 158.86 5 36.07 160.75 


8 149.75 | 136.0 164. .75 
sq. ft. (1709.90)|\(1611.87) (1464.65) (1766.77) (1730.27) 


Superheating surface 
m?* 37.25* 33.63 43.03 | 40.03 49.32 
8q. ft. (400.97) (362.0) , (463.18) (430.89) (530.89) 


/ mm./21 of 133 21 of 127/22 of 133/22 of 13324 of 133 


1" i in.) (5.23) (4.99) (5.23) | (5.23) (5.23) 
Tubes, number | mm, 23 of 49 19 of 50 139 of 50, 20 of 50 143 of 50 
dimensions | _ £2-|_ (1.93) | (1.97) | (1.97) | (1.97) | (1.97) 
? | mm.|75 of 70t 64 of 70 — {oof70t — 
. . in.| (2.76) | (2.76) _ (2.76) - 
Length between plates, | 
m.| 4.400 4.000 4.300 | 4.300 me 
ft. in.| (14-5) (13-1) (14-1) (14-1) | _ 
Mean dia. of barrel m. 1.550 1.500 1.600 1.456 1.533 
ft. in.| (5-1) (4-11) (5-3) (4-9) (5-0) 
Height of axis above 
rai oo mJ 2.690 2.600 2.800 2.630 —_ 
ft. in.) (8-10) (8-6) (9-2) (8-7) ~_~ 
Effective pressure | 
kilos. per ¢m* 16 16 |) ee 12 
Ib. per sq. in.) (227.6) | (227.6) (170.7) (227.6) | (170.7) 
Volume of water in 
boiler oo m*) 5.770 5. 42¢ 6.150 4.960 5.440 
cub, ft. (203.8) (191.4) (217.2) | (175.16) _— 
Volume of steam in 
boiler i 3} 2.855 | 2.810. | 2.85 2.720 | 2.990 
cub. ft. (100.81) (99.2) (100.65) (96.06) —_ 
Diameter of coupled 
wheels -- m,| 2.090 | 2.000 | 2.040 1.750 1.750 
ft. in. (6-10) (6-7) (6-8) (5-9) (5-9) 
Dia. of cylinders mm. 390 370 430 380 590 
in. (1-3.35) (1-2.57)  (1-4.93) | (1-2.96) (1-11.23) 
and and —- and _ 
mm. 590 540 _ 550 _ 
. in. (1-11.93) (1-9.27) —_ (1-9. 66) —_ 
Stroke of pistons mm. 680 650 640 640 640 
| ft. in. (2-3) 2-2, (2-1) (2-1) (2-1) 
| Weight, empty kilos.) 71,580 | 67,440 65,500 | 64,045 69,800 
tons (70.7) (66.4) (64.4) (63.0) (68.7) 
Weight in working 
order .. kilos. 77,950 73,200 71,500 | 69,705 76,300 
tons (76.9 (72.0) (70.4) (68 .6) (75.1) 
Weight, adhesive kilos. 53,110 51,000 48,900 49,680 54,000 
tons (52.3) (50.2) (48.1) (49.0) (53.1) 





heater. 
tT Serve ribbed tubes. 


* 45.37 square metres (488.4 square feet) with Mestre’s super- | 


the limit speed of 120 kiloms. (74.6 miles) an hour, run smoothly 
without injuring the track; the expenses for keeping up, as 
well as coal and water consumption, are moderate. 

As regards boiler pressure, the practice of the Est Railway is 
to reduce the maximum allowed by one unit, so as to be certain 


Fic. |.—Sextuple Air Relief- Valve (Est). 
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that this maximum is never exceeded. On boilers marked 
16 kilos. per square centimetre (227.6]1b. per square inch), 
the safety valves blow off at 15 kilos. per square centimetre 
(213.35 lb. per square inch). 

Paris-LYON-MEDITERRANEE. 

Of 527 locomotives, 198 have superheaters; all have four 
cylinders and are compounds, with the exception of 91 engines, 
using superheated steam in four equal cylinders, on the simple 
expansion principle. 

Five engines, built in 1905, have a special Schmidt superheater 
| with small tubes and two collectors ; these engines having Serve 

tubes of 70 mm. (2.76in.) outside diameter, the superheating 
| tubes found room in tubes of the same diameter without ribs. 

A more powerful engine being wanted, a “ Pacific” was 
designed in 1908, and 177 were put in service, in different lots, 
showing some differences. The main question to be resolved 





Taste I11.—Principal Dimensions oj Recent “ Pacific ’’ Engines. 



































P.L.M. Etat. Nord Paris-Orléans. Midi. 
4-cylinder 4-cylinder : : 
4-cylinder 4-cylinder 4-cylinder 4-cylinder compounds compounds 4-cylinder | 2-cylinder 
compounds, simple, compounds, compounds. without with compounds, | simple, 
Nos. Nos. Nos. 231-501, Nos. 3-1151, superheater, superbeater, Nos. | Nos. 
6201-6285. 6172-6191. 231-556. 3-1170. Nos. " 3051-3054. | 3101-3104. 
3501-3520. 3521-3590. 
Grate area ss 4.25 4.27 3.22 27 4.02 4 
sq. ft. (45 75) (45.96) (34.67) (45 (43.27) (43.06) 
Heating surface LL) a 202.13 | £219.31 210.97 212.98 257.25 | 211. 216.29 201.40 
sq.ft. (2175.3) (2360.6) (2270.84) (2292.5) (2768 .99 (2271.95) (2328.12) (2167.9) 
Superheating surface m?* 64.47 70.63 63.50 45.00 oa 62.60 60.88 71.50 
sq.ft. (693.98) (760.28) (683.5) (484.4) | (673.9) (655.3) (769.7) 
| Tubes, number and outside | 
diameter i m. 28 of 133 24 of 133 24 of 133 re | 24 of 133 24 of 133 28 of 133 
in. (5.23) (5.23) (5.23) | (5.23) 5.23 (5.23, 
mm. 143 of 55 151 of 55 90 of 70* 257 of 55 «=| «(151 of 55 145 of 57 23 
| in. (2.17) (2.17) (2.76) (2.17) | (2.17) (2.24) i 
| Length between plates nh. 5.500 6.000 5.900 4.500 5.900 — — 
| in. (180.53) (19-8) (19+4.3) (14-9) (194.3) 
| Mean diameter of barrel m. 1.661 1.681 1.680 1.641 1.680 1.680 1.696 
ft. in. (5-5. 39) (5-6) (5-6. 13) (5-4.61) (5-6.13) (5-6.13) (5-6 .77) 
Height of axis above rail =m. 2.900 2.850 2.820 2.850 _ — 
ft. in. (9-9.7) (9.42 (9-3) (9-4.2) 
Effective pressure 
kilos. per cm* 14 1 1 1 16 12 
Ib. per sq. in.) (227.57) (199) (227.57 (227.57) (227 .57) (227 .57) (184.90) 
Volume of water in boiler =m® 7.630 8.220 8.500 6.500 8.620 8.220 8.180 -- 
cub. ft.. (269.47) (290.30) (300.19) 29 .5 (304.43) (290 . 30) (288.89) 
Volume of steam 5«. er 3.360 3.580 3.600 3.760 3.800 3.800 3.790 _— 
cub. ft. (118.66) (126.43) (127.14) (132.79) (134.20) (134.20) (133.85) 
Dia. of coupled wheels m. 2 1.940 2.040 = 1.940 1.940 
. in. (6-7) (64.41) (6-8 .28) (6-4.41) (64.41) (6-4.41) 
Diameter of cylinders mm. 4 of 480 420 410 390 | 2 400 630 
ft.in. (1-5.33) (1-7) (1-4 .54) (1-4.14) (1-3.35) | (1-4.54) (1-3.75) (2-0. 80) 
and and and and | and and 
mm, 650 -- 640 600 640 | 640 620 - 
in. 2-1.59) - (2-1.20) (1-11.62) (2-1.20) | (2-1.20) (2-0.41) 
Stroke of pistons .. mm. 650 650 660 650 650 650 
ft. in. (2-1.59) (2-1.59) (2-1.98) (2-1.59) (2-1.59) (2-1.59) 
Weight, empty . kilos. 82,560 83,460 86,000 78,185 81,400 82,170 80,000 
tons (81.3) (82.14) (84.7) (76.9) (80.1) (80.9) (78.7) 
in working order kilos 91,210 93,060 95,000 85,570 90,400 | 91,300 89,000 
tons (89.8) (91.6) (93.6) (84.2) (88.9) | | (89.9) (87.9) 
adhesive ..  .. kilos. 55,500 54,000 49,170 52,500 | 54,000 54,000 
tons (54.9) 53.1) (48.4) (51.7) | (53.1) (53.1 


express service, the ten-wheeler (4-6) and the “ Pacific.’’ 
Tables II. and IIT. give the particulars of the latest ty pes of these 
two sorts of engines for the different railway systems. 

Details of the practice of each railway system then follow. 
We take from them a few notes here and there. 


Esr. 

Other systems of superheaters besides the Schmidt have been 
experimented upon. First, for fear of overheating the high- 
pressure cylinders, superheating in two stages was resorted to, 
high-pressure steam being moderately superheated, receiver 
steam passed a second superheater. This plan has been aban- 
doned. A “helical superheater,” on the principle of the Field 
tube, with ribs, was fitted to some engines, and was abandoned, 
too, on account of its insufficient surface and of the difficulty of 
cleaning its outside ribs. Another system is the Mestre “ squirrel 
cage superheater,’’> which is working on some engines and gives 
ample surface. 

The ends of the superheating tubes, which are steel castings 
in Schmidt’s system, come close to the fire-box, the distance 
being reduced to 550 mm. (21. 7in.). 
these castings are rapidly covered with a slag deposit that 
protects them from a too intense heat. 

As usual, the cylinders are provided with air relief valves, 
which open automatically when steam is shut off ; they are quite 
necessary with piston valves, unless Schmidt’s by-pass be used. 
Some trouble having been experienced in the working of these 
| valves, which must be large, they have been replaced by groups 
of six small ones—Fig. 1. 


these six-coupled engines give entire satisfaction. Although 
utilised mainly for fast trains, they can negotiate all passenger, 
and even occasionally heavy goods trains. They attain easily 





5 Fully described in THE ENGINEER of May 8th, 1914. 


* Serve tubes. 


It has been found that | 





Two standard types of locomotives are used in France for , was whether, with superheated steam, simple expansion and a 


moderate boiler pressure were not as advantageous as the com- 
pound system with a higher pressure. 

The two first ‘“ Pacifics,’ delivered in 1909, were a four- 
cylinder compound (No. 6001)8, to which a Schmidt superheater 
was added in 1913, and a four-cylinder simple (No. 6101), with 
superheater and pressure reduced to 12 kilos. per square centi- 
metre (170.7 Ib. per square inch) ; afterwards 70 similar simple 
engines (Nos. 6102-6171) were ordered? ; but it must not be 
inferred that the question of simple expansion versus compound 
was definitely settled, as the orders in 1912 comprise 85 four- 
cylinder compounds, with superheaters (Nos. 6201—6285), 
and 20 four-cylinder simple engines (Nos. 6172-6191). “In these 
last engines the boiler pressure was increased from 12 to 14 kilos. 
per square centimetre (170.7 1b. to 199.1 1b. per square inch), 
as it was noticed that in the first engines the drop of pressure 
from boiler to steam chest amounted frequently to 3 kilos. per 
square centimetre (42.67 1b. per square inch), owing to the 
presence of the superheater. ‘ 

All “ Pacifics ” have plain tubes, without ribs, with an outside 
diameter of 55 mm. (2. 17in.), in relation with their great length, 
5.50 m. (18ft. 0.5in.) and 6m. (19ft. 8.22in.). The principal 
dimensions of these “ Pacifics ” will be found in Table HI. 

A tender holding 28 cubic metres (6180 gallons) of water and 


| 5 tons of coal, carried on two bogies, has been designed for the 


Mr. Lancrenon, chief engineer of the Est Railway, declares | 


* Pacifies.” It weighs (empty) 28 tons. 

Comparative trials of No. 6102 (simple) and No. 6204 (com- 
pound) took place between Laroche and Dijon, the line rising 
from Laroche to Blaisy—distance 132 kiloms. (82.0 miles) —with 
long continuous grades of about 5 mm. per metre (1 in 200). 

With trains weighing as much as 487 tons locomotive 6102 
(simple) indicated 2051 horse-power’ (2022 Eng. horse-power), 





See THE ENGINIER, October 24th, 1913. 

See THE ENGINEER, September 29th, 1911. 

1 French horse-power equals 75 kilogrammetres (542.5 foot- 
pounds) per second. 
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* the utilised power on the draw-bar being 1364 horse-power 


(1342 Eng, horse-power). The water consumed per hour per 
indicated horse-power varied in the different experiments from 
8.67 kilos. (19.1 1b.) to 9.77 kilos. (21.5 1b.), the gross coal 
consumption, including lighting up of fires, from 1.55 kilos. 
(3.42 Ib.) to 1.81 kilos. (4.0 1b.), and the net coal consumption 
(deduction made for lighting up) from 1.35 kilos. (2.98 lb.) 
to 1.59 kilos. (3.5 1b.). In some cases as much as 700 kilos. 
(1543 lb.) of coal were shovelled in per hour and square metre 
(10.764 square feet) of grate. 

Compound locomotive 6204 hauled trains of 646 tons at an 
average speed of 80 kiloms. (49.7 miles) to 90 kiloms. (55.9 
miles) an hour from Laroche to Blaisy ; 2425 horse-power 
(2391 Eng. horse-power) was indicated and 1604 horse-power 
(1582 Eng. horse-power) registered by the dynamometer on 
the pull-bar. The water consumed per hour and indicated 
horse-power varied from 6.13 kilos. (13.51 Ib.) to 6.82 kilos. 
(15.03 Ib.), the gross coal consumption from 1.03 kilos. (2.27 Ib.) 
to 1.22 kilos. (2.69 1b.), and the net coal consumption from 
0.933 kilo. (2.06 1b.) to 1.08 kilos. (2.38 1lb.). The rate of 
combustion never exceeded 537 kilos. (1183.9 Ib.) per hour 
and square metre (10.764 square feet) of grate. 

Mr. Maréchal, chief engineer of the Paris-Lyon-Méditerranée 
Railway, concludes: ‘‘ The experiments show the compound 
locomotives at the same time more powerful and more economical 
than the simple. In consequence, we discontinued the building 
of simple engines.’ 

Erar. 

No precise experimental data, referring to the types of Etat 
engines, are available. As regards the comparison of simple 
four-cylinder engines versus compounds, all with superheaters, 
the impression of some officials of the State railways seems to be 
in favour of the compound principle. 


Norp. 


The locomotives used for fast trains on the Nord since 1904 
are all four-cylinder compounds. To the later ‘“ Atlanties ” 
superheaters have been added; the heating surface, 211.30 
square metres (2274.4 square feet) was reduced to 164.13 square 
metres (1766.7 square feet), with a superheating surface of 
40.03 square metres (430.9 square feet); the high-pressure 
éylinders have been enlarged from 340 mm. (13.39in.) to 390 mm. 
(165.35in.), the low-pressure remaining at 560 mm, (22.05in.) ; 
pistons have been substituted to flat valves. Steam is admitted 
in the centre of the piston valves of the high-pressure cylinders. 

The results in Table IV. prove the advantage of superheating. 
With the normal weight of 250 tons for this train the consump- 


TaBie IV. 


“Atlantic”? No. 2641 ‘‘Ailantic’’ No. 2659 
(saturated steam). | (superheated steam). 








No. and date of train 179, Aug. 22, 1900 179, April 19, 1913 

Weight of train’ ce oe 322 tons 356 tons 

Average speed on level .. 107 kiloms. an hour 113 kiloms. an hour 
(66.5 miles) (70.21 miles) 

90 kiloms. an hour 93 kiloms. an hour 
(55.9 miles) (57.8 miles) 


Average speed on 5 mm. 
per m. (1 in 200) 
MUR od os cin F 

Mean indicated power — : 
On level ; oe 1235 h.p. 1435 h.p. (1414.9 h.p.) 

(1217.7 h.p.) (increase 16, 2 p. 100) 

1295 h.p. 1510 hep. (1488.9 h.p.) 


On 5 mm. (1 in 200); 2 
“a ' (1276.9 h.p.) (increase 16, 6 p. 100) 


incline ae 
Water consumed— 
Per kilom. (0.621 mile) Not measured 
Per ton-kilometre gu 2 
Coal consumed— 
Per kilom. (0.621 mile) Not measured 
Per ton-kilometre nf 
Duration of run, Paris- 
St. Quentin (153 kiloms. 
= 95.imiles) .. .. 


91.51 (20.13 gals.) 
0.257 1. (0.057 gal.) 


16 kilos. (35.27 Ib.) 
0.0449 kz. (0.099 Ib.) 


1 h. 35 m. 45 sec. 1h. 35 min. 


tion per kilom. was 11.9 kilos. (26.24 Ib.) of coal and 83 litres 
(18.26 gallons) of water—0.0476 kilo. (0. 105 Ib.) of coal per ton- 
kilometre—with superheat, against 13.7 kilos. (30.20 Ib.) 
and 109 litres (23.98 gallons) without—0. 0548 kilo. (0.121 Ib.) 
per ton-kilometre. Thus the new engine shows an economy of 
13.1 per 100 on coal, and 23.85 per 100 on water. 

As regards superheating, it has been adopted for all recent 
Nord engines, and will be continued in future engines; with 
steam temperatures of 300 deg. to 340 deg. Cent. no undue 
expenses for repairs have been experienced. The Nord engineers 
are of opinion that superheating and compounding must be 
combined. 

The author cannot conclude better than by reproducing the 
terms of a letter from M. Asselin, chief engineer of the Nord 
Railway, in which his experience is recorded in a perfectly clear 
and definite manner :— 

“ Until 1904 our fast engine was an ‘ Atlantic’ without 
superheater, four-cylinder compound, with a horse-power of 
1400 horse-power (1380 Eng. horse-power). The first step 
was to increase the power oi these ‘ Atlantics’ by the addition 
of a superheater. Although taking heavier trains, these engines 
with superheaters showed an economy of at least 1.5 kilos. 
‘3.3 Ib.) of coal per kilometre (0.62 wile). The second step was 
to build * Pacifies’ of about 1900 horse-power (1873 Eng. 
horse-power). It is remarkable how thes? ‘ Pacifics’ proved 
economical. With the same weights they consume practically 
the same quantity of coal as the * Atlantics * wit) superheaters. 
and with heavier weight than the * Atlantic=’ could manage 
without superheaters they burn less coal. I do not mention our 
two * Baltic ’ engines, which are mere experiments. I cannot 
as yet consider any extension of that type of engine. As 
regards power, they are far in advance of the ‘ Pacifies,’ but far 
less economical. However, before long I shall be obliged to 
design locomotives more powerful than the present ‘ Pacifies.’ 
The weight of our fast trains, which did not exceed 300 tons 
with the ‘Atlantics’ without superheaters, attains to-day 
regularly 400 tons, and frequently more, up to 450 tons. 1 must 
very soon examine the possibility of hauling 500-ton trains with 
the actual speeds. Will the new engines be ‘ Pacifies’ or 
‘Baltics’ ? I cannot say. But it will be necessary to increase 
the boilers of the present ‘ Pacifics,’ their grate area, and the 
diameter of the cylinders. The size cf the boiler is limited 
chiefly by the weight allowed to each axle by the permanent 
way department. To enlarge the grate area the length of the 
grate will be increased to 3.50 m. (llft. 5.8in.) or 3.70 m. 
(12ft. 1.7in.). Contrary to the practice of other French rail- 
ways, I am personally in favour of the narrow fire-box contained 
between the frames. The wide fire-boxes were not a success 
with us, the management of the fire being too laborious. Con- 
sequently, grate areas of the Nord express locomotives are 
smaller than on locomotives of other companies. But as firing 
is easier, we reckon—right or wrong—that this largely com- 
pensates the advantage of a wide fire-box with a larger grate area.10 
Our latest experiments were particularly interesting in proving 
the following points :—To design an express locomotive at the 
same time economical and powerful, all drop of pressure by wire- 
drawing between the boiler and the low-pressure cylinders must 
be avoided, ports of high-pressure and low-pressure cylinders 
must be as large as possible, steam pipes from boiler to high- 
pressure cylinders and from high-pressure to low-pressure 
cylinders must be of ample section. Lastly, the low-pressure 
valve motion must be such as to reduce wire-drawing. In 
designing a new locomotive, as must be done before long, we 
will keep in view these desiderata.”’ 





* See THE ENGINEER, February 10th and September Ist, 1911. 

10 Reference can be made to Mr. G. J. Churchward’s paper on 
“Large Locomotive Boilers” (‘* Proceedings,” I. Mech. E., March, 
1906, page 165). 





Paris-ORLEANS. 


Since 1904 the Paris-Orléans Railway has ordered 100 
* Pacifies,”’ with 1.850 m. (6ft. 0.8in.) wheels (Nos. 4501-4600), 
and 90, with 1.940 m. (6ft. 4.3in.) wheels (Nos. 3501-3590). 
All are four-cylinder compounds ; 30 of the first series and 70 of 
the last have Schmidt superheaters with enlarged high-pressure 
eylinders,™! 

The shape of the fire-box is quite peculiar ; it extends over 
the back trailing wheels, but is contained between the last pair 
of drivers, the object being to avoid a shallow box. Reports 
of the working of this style of fire-box are quite satisfactory. 
Owing to the great length of the tubes, 5.900 m. (19ft. 4in.) 
between plates, plain ones without ribs have been adopted, with 
an outside diameter of 55 mm. (2.17in.). The necessity of 
i ing the di of very long tubes is obvious ; but the 
reason why they are not of the Serve system is not evident. 
It may be that a sufficient heating surface being obtained with 
plain ones, it is better to avoid the increass in cost and weight 
of the ribbed tubes. ‘ 

Piston valves are used on the high-pressure cylinders, and flat 
valves on the low-pressure, even with superheated steam, and 
no trouble is reported. The main dimensions of thess engines 
will be found in Table III. They have six-wheeled tenders hold- 
ing 20 cubic metres (706.3 cubie feet) of water and 6 tons of coal, 

Indicator diagrams on the superheating ‘ Pacifics *’ made 
apparent a too high compression in the high-pressure cylinders, 
although the clearance was 13 per 100. This clearance being 
enlarged to the mean value of 20 per 100 for both sides, a 
smoother running was obtained without any increase of steam 
consumption.'? Experiments with fast and heavy trains showed 
an indicated power. up to 2180  horse-power (2099.5 Eng. 
horse-power) and 1266 horse-power (1208 Eng. horse-power) 
on the pull-bar behind the tender. 

An interesting comparison was made in actual running of 
twenty “ Pacifies’’ without and of fifteen with superheaters, 
taking in turns the same trains. The mean coal consumption 
per 100 ton-kilometres was in winter, including steam heating 
of the trains, 3.92 kilos. (8.64 1b.) for engines without super- 
heaters, 3.51 kilos. (7.74 lb.) for engines with superheaters ; 
and in summer respectively 3.53 kilos. (7.78 Ib.) and 3.17 kilos. 
(6.99 Ilb.). These figures show an economy averaging 10 per 100 
in favour of the superheat. 





Mut. 

In 1908-1910 sixteen “ Pacifics’? (Nos. 3001-3016)", four- 
eylinder compounds, with the following dimensions, were put 
into service : 
Grate area 


4.02 square metres (43.3 square feet). 
Heating surface rb 5 


253.20 square metres (2725.5 square 





feet). 
Steam pressure ~. «. «. 16 kilos. per square centimetre 
227.6 1b. per square inch). 
Cylinders, diameter = .. .. 370) mm. (14.57in.) and 620 mm. 


(24. 41in.). 
a stroke .. .. 650 mm. (25.59in.). 
Driving wheels, diameter 1.940 m. (6ft. 4.3in.). 

In 1910 four similar “ Pacifies ’’ (Nos. 3051-3054), with the 
addition of a Schmidt superheater of 60.88 square metres 
(655.3 square feet), reducing the proper heating surface to 
216.29 square metres (2328.1 square feet), this proportion being 
ampler than in many cases mentioned before ; the diameter of 
the high-pressure cylinder has been enlarged to 400 mm. (15. 8in.). 

In 1910-12 a new type of 4-6 engines (Nos. 3501-3516) began 
running, where advantage is taken of the superheater to reduce 
the boiler pressure to 12 kilos. per square centimetre (170.7 Ib. 
per square inch), and to revert to simple expansion in two 
cylinders only, of 590 mm, (23.2in.) by 640 mm, (25. 2in.). 
The diameter of wheels was reduced to 1.750 m. (5ft. 8.8in.). 
The principal other dimensions will be found in Table IT. 

Owing to the good results obtained from these engines, four 
“ Pacifics”’ on the same plan (Nos. 3101-3104) have been 
designed, and are in course of construction, with a boiler pressure 
of 13 kilos. per square centimetre (184.9 lb. per square inch), 
two cylinders of 630 mm. by 650 mm. (24.80in. by 25.59in.), 
and wheels of 1.940 m. (6ft. 4. 3in.}—Table ITIL. 


TABLE V. 





Coal consumed. 

Average ee ——— 

Engines. mileage | Per 
per month. Per kilom. | ton-kilom. 

of train 

| alone. 


Average 
weight of 


| train alone. 


} } 
Simple superheaters ) | 8262 kiloms. | o9-//| 11.646 kg. | 0.0522 kg. 
Nos. 3501-3516... {; (5133 miles) § ““" t (25.662 Ib.) | (0.115 Ib.) 
4-cyl. compound . 2 
¢ bat eR 8181 kiloms. | 3. 
non-superhca ers 4) (5083.4 miles) | > 


13.866 kg. | 0.0623 kg. 
Nos. 3001-3016. ( 


30.57 Ib.) | (0.137 Ib.) 


Seyi, Superheater, || 3150 kiloms. |) 5, /| 14.100 kg. | 0.0563 kg. 
3051-3054... | | (5064.2 miles) ¢ “1 (31.09 Ib.) | (0.124 Ib.) 


4-cyl. compound , | | 
non - superheater, \ 8140 kiloms. | 5-./) 14.616 kg. | 0.0591 kg. 
“ Pacifics,” Nos. | (5058 miles) § “°"t) (32.22 Ib.) | (0.130 Ib.) 
3001-3016 . | 


The author is indebted to M. Herdner, chief engineer of the 
Midi, for the comparison of simple superheaters and compound 
non-superheaters—-Table V. This comparison results from 
practical working of the same trains during periods of nine to 
ten months, and is specially interesting in the second case, where 
similar ‘‘ Pacifices’’ ran in parallel. In the first case the 
* Pacifics”’ weighing 90 tons, with their grate area of 4.02 
square metres (43.3 square feet) ran against 4-6 engines of 
76.3 tons, with grate of 2.78 square metres (29.9 square feet), 
which were likely more appropriated to the not very heavy trains. 

In his elaborate paper, ‘‘ Compounding and Superheating in 
Horwich Locomotives,”'* Mr. G. Hughes comes to similar 
conclusions. 

As pointed out by Mr. J. A. F. Aspinall", and by Mr. G. Hughes 
in his 1910 paper, the coal bill is only one item of expense in 
locomotive working, although the rise in the price of coals makes 
it more and more important. ‘The economy of first cost in the 
case of two-cylinder simple engines must be taken into account. 
It will be of great interest to analys2 in the long run as far as 
possible the new practice of the Midi. 

The above descriptions make apparent the large increase in the 
power of express locomotives, which is characteristic of recent 
constructions ; nevertheless, a further increase will be required 
in a near future. ‘To meet the severe requirements of traffic, 
larger boilers have been designed and fitted with superheaters. 
This state of affairs ssems to be the same in Great Britain and in 
France. In both countries special experiments as well as 
ordinary practice have proved that superheating confers an 
important increase of power without causing trouble or undue 
expenses. Another point on which experts agree is that super- 
heating alone is equal to or even better than compounding with 
saturated steam. 

One point that seems open to further discussion is whether 
superheating and compounding must be superposed. In general, 
French practice as regards express engines is in favour of thix 
superposition, with the interesting exception of the Midi Railway. 





11 An account of experiments on the superheaters by M. P. Conte 
has been published in the Revue Générale des Chemins de Fer et des 
Tramways in June, 1912. 

12 Com Mr. G. Hughes’s opinion, who advocates shorter periods 
of compression in preference to increased clearance volume (*‘ Pro- 
ceedings,”’ I. Mech. E., March, 1910, page 401). 

13 See THE ENGINEER, September 16th, 1910. 

4 * Proceedings,” 1. Mech. E., March, 1910, page 399. 

1 Thid, 1900, page 408 





LETTERS TO THE EDITOR. 
(We do not hold oursel responsible for the opinions of our 
Correspondents. ) 





THE METRIC SYSTEM, 


Srr,—It is indeed time that something was done to aboli-|, 
our time-wasting and brain-wearing weights and measures, aj,\| 
I agree with Mr. Herbert Hodges, whose letter appeared in you, 
last issue, that a poll would result in a large majority in fayoi, 
of the metric system. Already a large number of promine;,; 
engineers are supporters of this Association, and L believe 1)... 
majority view our objects with favour, 

The Government can do much to make the publie famili, : 
with the system of weights and measures which they must ;), 
time come to use exclusively. A small beginning has alreac, 
been made with the metric carat, which is now the sole leg::| 
weight for precious stones in this kingdom, and it is very desi: 
able that other Government departments should follow t|,. 
precedent which has thus been set. 

Although the metric system is supposed to be taught in «| 
public elementary schools, | am afraid that its teaching is |, 
many cases very perfunctory. In the private and public schoo! 
however, the metric system is well taught. I have the word «; 
some well-known manufacturers that ignorance of the metri: 
system handicaps a boy who is seeking employment ; the chili 
at the public elementary school is therefore at a disadvantage 

It appears to me that the conference suggested by Mr. Hody: 
would serve a very good purpose, and I shall be glad to hel, 
him so far as possible with the organisation, 

The chief engineer of a very well-known motor engineerin 
company tells me that his works have always used the metri: 
system, but that “‘a real difficulty at the present day is th: 
insistence of the Government departments on the use of Briti-| 
threads on their contract machinery.” A little attention mig!, 
remove this difficulty, 
+. E. M. Jounson, 

Secretary, 
The Decimal Association. 


~ 


London, July 6th. 


SURFACE COMBUSTION, 


Sir, have been thinking deeply over the remarka}| 
divergence of experiences between the Bonecourt Company 
experts and myself. At last I have found the explanation, 
which shows that they are not divergent, but actually confirmatory 

The explanation is as important as it is interesting. 1) 
ordinary combustion the ignition heat is a negligible quantity. 
and the potential intensity of combustion is that due to the 
calorific power of the gas. In surface combustion, however, tly 
ignition heat has to be applied to every molecule from a stock store 
in the combustion surface ; hence the potential intensity is thal 
due to the calorific power plus the ignition preheat. 

One, then, the more readily understands that, owing to this, 
apart from virtues due to radiant heating, the heat transmission 
should be some 30 per cent. minimum better in the Bonecourt 
system. 

Taking then Beckert’s values, which gave a limit of 1600 dey. 
in the case of the gas quoted by me in my previous letters, which 
practice confirmed, I should expect a temperature of about 
1980 deg. in a Bonecourt furnace. 

I to redirect attention to the vast importance of gettiny 
a definite reliable set of values of specific heats, and that atten - 
tion should not be diverted therefrom by merely a battle between 
pro-Beckertites and pro-Le Chatelierites. 

Hove, July 2nd. ALLEYNE REYNOLDS. 





FORTHCOMING ENGAGEMENTS. 


SATURDAY, JULY 18ra. 
Tre Junior INSTITUTION OF ENGINEERS.—Visit to the Tunne 
Portland Cement Works at Purfleet. 2.30 p.m. 
NOTTINGHAM Society OF ENGINEERS.—-Visit to Sherwood 
Forest. ‘Train leaves Nottingham Midland Station at 1.10 p.m. 


MONDAY, JULY 20rn. 


True Junior INSTITUTION OF ENGINEEKS.—North-Western 
Section meeting at Java Café, 26, Corporation-street, Man 
chester. Paper on “ Gassing,” by Mr. Elam Eaves. 7.45 p.m. 





LAUNCHES AND TRIAL TRIPS. 





ARAWANA, twin-screw passenger steamer; built by Messrs. 
Philip and Son, Dartmouth ; to the order of the Crown Agents 
for the Colonies, for British Guiana ; dimensions, 100ft. by 23ft. by 
9ft.; to carry ngers ; engines, two sets compound surface- 
condensing, pressure-140 lb. per square inch ; trial trip recently. 

Devon, steel screw steamer; built by Cammell, Laird anit 
Co., Limited ; to the order of Royal Mail Steam Packet Com- 
pany, Limited ; dimensions, 220ft. by 42ft. by 12ft. 7in.; to 
carry cargo; engines, two sets direct-acting, triple-expansion, 
13}in. by 2lin. and 34in. by 19in. stroke; constructed by 
Cammell, Laird and Co., Limited ; launch, recently. 

KarRMALA, steel screw steamer; built by Cammell, Laird 
and Co., Limited ; to the order of the P. and O. Company for 
its Eastern trade ; dimensions, 480ft. long; to carry 10,000 
tons ; engines, about 7000 indicated horse-power ; official trial 
trip, recently. 

Rurrorp Hatt, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Ellerman 
Line ; dimensions, 420ft. by 53ft. by 324ft.; to carry 9300 tons ; 
engines constructed by the Wallsend Slipway and Engineering 
Company, Limited ; trial trip, recently. 

SANTERAMO, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the Gulf Line, Limited : 
dimensions, 400ft. by 52ft. by 29ft. Gin.; to carry 8000 tons on a 
light draught ; engines, triple-expansion, 25in., 40in. and 68in. 
by 48in. stroke, pressure 180 lb. per square inch ; constructed 
by Richardsons, Westgarth and Co., Limited ; launch, June 24th. 

HERSCHEL, steel screw steamer ; built by David and William 
Henderson and Co., Limited; to the order of Lamport and 
Holt, Limited, of Liverpool ; dimensions, 450ft. by 55ft. by 30ft.; 
to carry cargo and passengers ; engines, quadruple-expansion, 
25}in., 36in., 5lin. and 734in. by 54in. stroke, pressure 216 lb. 
per square inch ; constructed by D. and W, Henderson and Co., 
Limited, Partick, Glasgow ; trial trip, June 24th. 

DrusBa, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Messrs. F. C. Svorono and E. di 
Pollone, of Marinpol ; dimensions, 383ft. by 51ft. by 25ft. 14in.; 
to carry cargo; engines, triple-expansion, 25in. 4lin. and 68in. 
by 48in. stroke, pressure 180 lb. per square inch ; constructed 
by Central Marine Engine Works; a speed of 12 knots was 
attained on trial trip, June 24th. 

STEEL screw steamer: built by Ropner and Sons, Limited ; 
dimensions 403ft. 6in., by 50ft. 6in. by 30ft. 6in.; to carry cargo : 
engines, triple-expansion, 26in., 43in. and 7lin. by 48in. stroke, 

ressure 180 lb. per square inch ; constructed by Blair and Co., 
imited, Stockton-on-Tees ; launch, June 25th. 

Breironp, oil carrier; built by Wm. Doxford and Sons, 
Limited ; to the order of Mr. Sigval Bergesen, of Stavanger ; 
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dimensions, 400ft. by 53ft. by 32}ft.; to carry 8400 tons ; launch, 
June 25th. 

HAMBLETON RANGE, steel screw steamer; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Neptune Steam 
Navigation Company, Limited ; dimensions, 362ft. by 50ft. OJin. 
by 26ft. 3in.; to carry 6640 tons; engines, triple-expansion, 
2hin., 40in. and 67in. by 45in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, June 25th, 

DuckBRIDGE, steel screw steamer; built by Craig, Taylor 
and Co., Limited ; to the order of Captain T. L. Weiss, of 
Newcastle, and Mr. W. H. Loveridge, of West Hartlepool ; 
dimensions, 251ft. by 36ift, 3in. by 22ft. 2in.; to carry cargo ; 
engines, triple-expansion, 17}in., 24}in. and 46fin. by 31 hin. 
stroke, pressure 180lb. per square inch; constructed by 
Richardsons, Westgarth and Co., Limited ; launch, June 25th. 

LEVNET, steel screw steamer; built by Ropner and Sons, 
Limited; to the order of Gordon Steam Shipping Company, 
Limited, London ; dimensions, 352ft. long ; to carry 5500 tons ; 
engines, triple-expansion of 1800 indicated horse-power, pres- 
sure 180 1b. per square inch; constructed by Blair and Co., 
Limited ; a speed of 11} knots was attained on trial trip, 
June 25th. 

HAIMARA, twin-screw passenger steamer; designed by 
Flannery, Baggally and Johnson, Limited, London; to the 
order of the Crown Agents for the Colonies ; dimensions, 100ft. 
by 23ft. by 9ft.; engines, compound surface condensing, pressure 
140 lb.; trial trip, June 30th. 

RoOsENBORG, steel screw steamer; built by Wm. Gray and 
Co., Limited ; to the order of Mr. C. K. Hansen, of Copenhagen ; 
dimensions, 290ft. Gin., 40ft., 21ft. 4in.; engines, triple-expan- 
sion, 20in., 31fin. and 53in. by 36in. stroke, pressure 180 Ib.; 
constructed by the builders ; trial trip, June 30th, 10} knots. 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Midland Quarterly Meeting. 

THe July iron trade quarterly meeting was held 
to-day (Thursday) in Birmingham. The meeting was a very 
dull one, and it was reported that owing to the heat, puddlers 
not being able to work on the night shifts, the output had been 
considerably diminished. This, however, has not occasioned 
much inconvenience, except where special sizes have been re- 
quired. The tone of the market was depressed, and the outlook 
is by no means encouraging. The Low Level Manufactured 
Iron Works, Brierley Hill, belonging to the Earl of Dudley, have 
been stopped, and over two hundred men are idle. His Lord- 
ship’s Round Oak Steel Works, however, are fully going. The 
Netherton Furnaces, Dudley, belonging to Messrs. Pearson, 
pig iron makers, are also about to be stopped. The firm has 
ziven its hands notice that, owing to the slackening of trade, it 
will close down for an indefinite period. 


Manufactured Iron Outlook. 

No reduction was declared to-day in Staffordshire 
marked bar prices, but sometimes a drop is announced a week 
later than the quarterly meeting. Against the probabilities 
of a reduction it is argued on this occasion, however, that, 
though the orders in hand do not represent much employment, 
the production is being taken up fairly regularly, and makers 
are not greatly prejudiced by the competition of the unmarked 
bar makers, notwithstanding the low prices to which unbranded 
material has relapsed. For the present, therefore, the standard 
is confirmed on the old basis of £8 10s. per ton, with £9 10s. for 
the bars of John Bradley and Co. and £9 2s. 6d. for the C.W.R.O. 
brand of the Earl of Dudley's works. The unmarked bar trade 
is unorganised, and is characterised by such diversity that 
attempts to standardise it have hitherto failed. Prices have 
fallen to about £6 10s., £6 12s. 6d. being paid only in special 
cases. Nut and bolt qualities sell at £6 2s. 6d. to £6 5s. Hoops 
are £7. There is a¢slightly improved feeling among manufac- 
turers of galvanised sheets. The late reorganisation of the 
trade on the basis of a regulation of output has undoubtedly 
yiven stability to the position during the rather marked decline 
lately experienced, although prices are still far from good, and 
sellers are firm at late quotations. Galvanised corrugated sheets 
of 24 gauge were quoted to-day in Birmingham from £10 15s. 
f.o.b. Liverpool, the quotation for the home market being £11. 
Black sheets are quoted :—Steel, £7 12s. 6d.; doubles, £7 15s.; 
und trebles, £8 7s. 6d. 


Prices in Pig Iron Trade. 

Pig iron producers are having to curtail their output, 
and several Staffordshire furnaces have been damped down, 
which means a reduction of over 1000 tons of pig iron a week in 
the available supply. There is a large quantity of stock at the 
furnaces, however, so that no inconvenience will be caused by 
the shortened output. Only short date business is being done. 
At to-day’s quarterly meeting makers reported that South 
Staffordshire common forge remains comparatively stiff at 
48s. to 49s. minimum, part-mine realising 50s. to 5ls. The 
activity of the engineering and allied trades is helping materially 
to maintain the price of high-grade Staffordshire foundry iron, 
which has been largely immune from depreciation which has 
occurred in values of forge qualities. Best all-mine forge 
realised this afternoon 85s. to 90s., and best all-mine foundry 
92s, 6d., while cold blast remained at 125s. Some fairly good 
sales of Northamptonshire iron have been made. 


Steel Trade. 


_ Manufactured steel is sluggish. The recent reduction 
of sections has not revivified business to any appreciable extent, 
and the unsettled labour state of the building trades is an un- 
favourable factor in thisdepartment. Prices of raw steel are :—- 
Bessemer sheet bars, £4 12s. 6d. to £4 15s. ; and Siemens sheet 
bars, £4 15s. to £4 17s. 6d. Rolled steel is :—Angles, £5 17s. 6d. 
to £6; and joists, £6 15s. 


Birmingham Engineering Conditions. 


Engineers and machinists in the Birmingham centre 
are well employed on the whole at date and the work in hand 
is mostly of an important character. Manufacturers of internal 
combustion engines and of electrical plant for power and lighting 
purposes are all busy, and firms who specialise in the production 
of power presses and the larger kinds of screw-cutting lathes and 
drilling machines are still doing well in their respective branches. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANcHeEsTER, ‘Thursday. 
Little Improvement. 

THE attendance on the Iron Exchange on Tuesday was 
again below the average and there was little or no improvement 
in any department. July has opened very quietly, and so far 
as pig iron is concerned, there does not appear to be much pros- 
pect of any change in the position until the cessation of the 
Lancashire “‘ Wakes ” season, when a better state of things is 





| looked forward to. In the meantime quotations continue more 
or less nominal in character. Finished iron and steel still quiet. 
In copper, prices generally show an upward tendency, and 
English tin ingots have also registered an advance. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 55s.; Stafford- 
shire, 55s, 6d.; Derbyshire, 56s.; Northamptonshire, 57s.; 
Middlesbrough, open brands, 60s. to 60s. 8d. Scotch, nominal : 
Gartsherrie, 66s. Gd. to 67s.; Clyde, 66s. 6d.; Glengarnock, 
65s.; Monkland, 64s. 6d.; Eglinton, 64s.; Summerlee, 66s. to 
66s. 6d., delivered Manchester. West Coast hematite, 64s. Gd. 
to 65s.; Kast Coast ditto, 61s., both f.0.t. Delivered Heysham : 


Gartsherrie, 64s. 6d. to 65s.; Clyde, 64s. 6d.; Glengarnock, 
63s.;  Monkland, 62s.; Eglinton, 61s.; Summerlee, 64s. to 
64s. 6d. Delivered Preston: Gartsherrie, 65s. 6d. to 66s.; 


Clyde, 65s. 6d.; Glengarnock, 64s.; Monkland, 63s.; Eglinton, 
62s. 6d.; Summerlee, 65s. to 65s. 6d. Finished iron: Bars, 
£7 5s.; hoops, £7 7s. Gd. to £7 12s. 6d.; sheets, £8 7s. 6d. to 
£8 12s, 6d. Steel: Bary, £6 7s. 6d. to £6 10s.; Lancashire hoops, 
£7 7s. 6d. to £7 10s.; Staffordshire ditto, £7 17s. 6d. to £8; 
sheets, £9 to £9 5s.; boiler plates, £7 5s.; plates for tank, girder, 
and bridge work, £6 5s. to £6 10s.; English billets, £4 15s. to 
£4 17s. 6d.; foreign ditto, £4 5s. to £4 7s. 6d.; cold-drawn steel, 
£9 2s. td. to £9 5s. Copper: Sheets, strips, &c., £78 per ton ; 
small lots, 9$d. per pound ; rods, £76 per ton ; small lots, 94d. 
per pound ; tough ingots, £67 10s. to £68 per ton ; best selected, 
£68 to £68 10s. per ton; copper tubes, 9jd.; solid-drawn brass 
tubes, 72d.; brazed brass tubes, 93d.; condenser tubes, 8§d.; 
condenser plates, 7}d.; rolled brass, 7d.; brass turning rods, 
63d.; brass wire, 74d.; yellow metal, 7d. to 74d. per pound. 
Sheet lead, £24 per ton. English tin ingots, £149 to £150 per 
ton. 


The Lancashire Coal Trade. 

There was a fair though not large attendance on the 
Coal Exchange, and, taken on the whole, business was again 
featureless. Demand for house coal continues small, and on 
contract account there is little or nothing new to record. Slack 
and engine fuel and shipping and bunkering coal still rule dull. 
Quotations :--Best Lancashire house coal, 17s. 8d. to 18s. LOd.; 
good medium, 6s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; 
screened steam coal, lls. 6d. to 13s.; slacks, 9s. to 10s. 9d. per 
ton at the pit. 


Barrow-1tn-FurNess, Thursday. 
Hematites. 

There is a marked quietness in the hematite pig iron 
market. Makers are only doing a small amount of business on 
general account, but locally the consumption of iron is well 
maintained, There are fourteen furnaces in blast in West 
Cumberland and eight in North Lancashire, five of which are 
blowing at Barrow. Makers are still well placed with regard to 
contracts, and there is no tendency to restrict the output. 
Prices are unchanged, with mixed numbers of Bessemer iron 
quoted at 66s. to 67s. per ton net f.o.b., although in some cases 
65s. is mentioned. For special brands of iron the demand con- 
tinues to be steady with the current quotation at 72s. to 74s. per 
ton. There is nothing being done in warrant iron, and there is 
not the slightest tendency to speculative buying. The price 
of 61s. per ton net cash has been quoted since so far back as 
November last. ‘The stores of warrant represent in the aggre- 
gate 5494 tons, which is lower than has been the case for a few 
years. At one time 210,000 tons were stored on the Barrow 
Dock sidings. 


Iron Ore. 

There is a steady output of iron from most of the pits. 
The ore raised at the Hodbarrow Mines and also at Roan Head 
is very considerable. At the latter place a fairly large store is 
held. The Newton Mines are opening out very well. Prices 
are unchanged, with averege sorts of native ore at 13s. 6d. to 
15s. 6d., and the best qualities are at 20s. 6d. per ton net at 
mines. Spanish ores are quoted at 16s. to 17s. per ton delivered 
and are in good demand. 


Steel. 

There are no new features to note in the steel trade. 
There is the same activity in rails and plates at the Barrow 
works, and this is likely to continue. ‘The works are, however, 
not at their full capacity by any means. At Workington the 
rail mills are busily employed, but some of the other branches 
are slack. The axle and tire mills are off. New business is 
fairly satisfactory, but there is room for a great deal of improve- 
ment, Heavy sections of rails are at the recently reduced price 
of £5 15s. to £6 per ton. Light sections and heavy tram rails 
are at £6 7s. 6d. per ton and represent a quiet demand. For 
steel ship plates there is a steady demand on local as well as 
general home account. Ship plates are at £6 10s, to £6 15s. 
per ton, and boiler plates are at £7 10s. to £7 15s. perton. Hoops 
are at £8 5s. and in fair demand. 


Shipbuilding and Engineering. 
These trades are well employed in every department. 
The Turkish battleship Reshadieh has not yet left Barrow. A 
lot of work has been accomplished on her since last week, but 
much yet remains to be done. 


Fuel. 

There is a full demand for coal and coke. Good steam 
coal is at 15s. 6d. to 17s. 6d. per ton delivered. East Coast 
coke is at 19s. to 22s. per ton delivered, with Lancashire sorts 
at 18s., and Welsh coke, which is not often used now, at 19s. 
per ton delivered. 

Shipping. 
The exports of iron and steel are fairly good. Large 


eargees of oil are being brought into Barrow regularly, Barrow 
being a considerable distributing centre for motor spirit. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 


General Conditions Unchanged. 

CaREFUL inquiries in various likely quarters fail to 
reveal any material change in the iron and steel situation here. 
Last week was practically a blank by reason of the fact that 
stocktaking was in operation in most places, and some works 
closed down for the whole week for the same reason. On 
Saturday several of the larger firms had their annual outing, 
and even this week things have not wholly resumed the normal. 
I learnt a day or two since from one of the leading industrial 
steel houses in this district that the immediate prospect is not 
aera a good for the firm, but that much better trade is 
looked for about September. That, I believe, about gauges 
the general situation here, if the armament works are excepted. 
There is a fair amount of “looking round corners ”’ for orders, 
competition for new business at home and abroad being par- 
ticularly keen ; nevertheless, there is a very respectable volume 
of trade in operation, in which respect Sheffield seems better 
off than some other centres, just as, taken as a whole, Great 
Britain appears to be in a more advantageous trade position 
than many of her foreign rivals. The large agricultural industry 
at home is apparently in a good condition, and the prospects 
of an abundant harvest are good. This is already reflecting 
itself in large orders for agricultural tools and implements, 








and for the same reason Russia is a very fair customer just now 
for agricultural implement parts. Automobile steel and small 
steel cranks for aeroplanes continue an active section, and orders 
are coming to hand moderately well for high-speed stee] and 
for railway and tramway requirements. 


Trade in June. 

An examination of the Board of Trade returns for June 
shows at first glance several serious declines affecting the 
Sheffield district, but it has to be remembered that not only 
was there a fall in prices in that period, but the Whitsuntide 
holiday—always an important one—is included in the month 
reviewed. From that aspect the drop of £807,297 in iron and 
steel exports loses some of its significance. On the other hand, 
Sheftield has been a good contributor to the increase of £124,882 
in exported railway carriages and wagons and in motor cars, 
some excellent orders having been booked here for South 
Africa, the Far East, and South America. The export of rail- 
way wheels and axles—completed—has risen very appreciably 
compared with June, 1913, but tires and axles are rather down. 
In steel bars, rods, angles and shapes Germany, Japan, the 
United States, South Africa and India have all taken con- 
siderably less, but Russia, France, Australia and New Zealand 
increased their orders. Canada fell from 3044 tons in June, 1913, 
to 812 tons last month. Cutlery, for once, showed an improve- 
ment of £1873 at £66,915, South Africa, the United States and 
Australia sending over greatly increased orders. The better 
business in this section of Sheffield steel chiefly relates to high- 
class cutlery, the cheaper kind appearing to be slipping away 
to foreign competitors. On the whole, the returns are not worse 
than had been anticipated. 


Round the Works. 

In keeping with the general flatness of business here, 
the amount of new orders booked during the week, so far as 
L have been able to learn, is rather restricted. One firm has 
secured a very good contract for sheep shears for Natal, and 
another is to make a large quantity of railway springs for 
Bombay. From Yokohama an order has been obtained for a 
fair tonnage of Bessemer wire, and at one works there is activity 
in saws for Bombay and Karachi. Two firms are making stecl 
for Huelva, and steel is also in hand in considerable quantities 
for Cartagena and Karachi. A large order for shovels for 
Capetown has been obtained. In tramway work a Sheffield 
firm has secured a contract with the Warrington Corporation, 
and another for over 1000 tons of steel rail for the Sheffield 
Corporation. There is also a good deal of similar work in hand 
for the East and railway material for China. The latter, it is 
anticipated, will be a good market for a very long time to come, 
as there are stupendous projects for linking up the provinces 
of the Republic with railways. Regarding the armament 
departments, I am able to announce that a very large order 
for armour plate for a British battleship now being built on the 
Clyde has been placed in Sheffield, and will provide work for 
many moths to come. This is in addition to the contract 
referred to a week or two ago, which was stated to be for a 
foreign Power. 


Pig Iron, &c. 

Almost all sections of the pig iron market here are 
absolutely idle, there having been few periods when contracts 
were so scarce. The armament firms, who are consumers of 
special West and East Coast hematite iron, have covered their 
requirements by well-forward contracts, but, apart from these, 
everyone seems content to keep on the open market, where 
quite small parcels go to make up whatever business is done. 
In common irons practically all the contracts expired with June, 
and I hear of very few renewals indeed. Makers continue 
accepting business as opportunity occurs, but declare that they 
are not working to profit. Many furnaces are out or damped 
down, and stocks at makers’ yards and at consumers’ works are 
very low. The bottom of the market, everyone seems con- 
vinced, has been touched, but still no forward movement is 
made by consumers, whilst the hopes entertained a short time 
since of cheaper coal seem now to be receding, though coke 
keeps very easy. Quotations remain unchanged from last week, 
though the tendency of ordinary makes of West Coast is rather 
harder. In steel alloys, the market for tungsten, which has 
been particularly easy of late, has picked up again, and although 
the demand is by no means brisk, quotations are at about 2s. 5d. 
or perhaps a fraction less. Serapiron and steel are still sluggish, 
and the market for billets shows little change, makers finding 
it no easy matter to get anything like the business they want 
at profitable rates. Bars show a slight improvement. 


Fuel. 

In the steam coal market there is a decided improve- 
ment, especially for best qualities. This is due, principally, 
to the fact that the fillip to coal shipments, which had been 
expected and talked of for a long time, has at last materialised, 
though too late fully to retrieve the position. Humber ship- 
ments are now quite strong, and increased tonnages are anti- 
cipated, with both North and South Russia heavy buyers. 
Apparently, the market has been given a stimulus by considerable 
buying movements from several quarters at once, consumers 
having held off the market in the expectation of lower prices, 
which they now realise are not coming at present. Several 
grades of steams are not sharing very much in this spurt of 
strength. For the reason explained in a previous paragraph, 
the demand for industrial consumption at local works is not 
strong. The smaller classes of fuel are a trifle weaker, the 
demand from the cotton districts having fallen off, but taking 
the market generally, if the coal trouble in Scotland should 
develop, the demand for supplies through the Humber ports 
for Scottish destinations, which would almost inevitably follow, 
will have a hardening effect at once, and one cannot forecast 
what may happen in the way of prices. Present quotations 
are rather stiffer, being per ton at pits as follows :—Best South 
Yorkshire hards, lls. 6d. to lls. 9d.; best Derbyshire, 10s. 3d. 
to 10s. 9d.; second qualities, 9s. Gd. to 10s.; steam cobbles, 
9s. to 9s. 9d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THERE is a rather more hopeful tone in iron trade 
circles, especially so far as Cleveland pig is concerned. Business 
has been coming forward more freely, and consumers seem to 
be coming to the conclusion that they are not likely to reap 
advantage from any further delay. Inquiry is more widely 
spread and business has been put through both for early dates 
and delivery full forward. There is, however, still a divergence 
of ideas between some consumers and sellers, and this is delaying 
a good deal of business. Continental consumers are prepared 
to operate on a fairly substantial scale, but sellers here will not 
entertain their ideas as to the price. Makers are adopting a 
very firm attitude, and merchants, some of whom have of late 
been selling below current quotations, find that iron is not to be 
got at below the present rates. They are accordingly only 
purchasing such lots as are immediately required and are hold- 
ing out for better terms. Makers, however, believe that they 
have only to hold out for a week or two longer to obtain a 
better price, and the experience of former years would seem to 
justify this view. Moreover, owing to the small stock of iron 


in the public store and to the lack of choice which it offers to 
consumers, they are in a better position than for some time 
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past. 
no actual business is reported 
50s. 44d.; and white iron, 50s. 14d., all for either early or fo 
ward delivery. 


Hematite Pig Iron. 


A more cheerful tone prevails in the East Coast hema- 
There has been more movement than for 
some weeks past, and some good inquiries have also been made, 
The 


tite pig iron trade. 


which it is expected will bear fruit in the near future. 
price of mixed numbers is quoted firm at 59s. for practicall 
any delivery. 
makers to reduce their losses, which are not so great relativel 


as those of the makers of Cleveland iron, though in eases where 


old contracts are still running the loss is considerable. 


Iron-making Materiais. 
The position as regards foreign ore is decidedl 

and contracts can now be placed at 17s. 3d. for best 
50 per cent. quality ex ship Tees. 


down. The coke position, on the whole, is a little easier. 


the amount is not sufficient as yet to be really competitive. 


Manufactured Iron and Steel. 


There is no decided change in the manufactured iron 
and steel industry, and it is quite evident that unless the demand 
shows a marked improvement in the near future there will be 
There are a few good 
rail orders on the market, but they are not yet allotted. A 


a decidedly weaker tone in the market. 


steady trade continues to be done in joists and constructiona 


steel, but in several other branches German competition is 
severe. Soft German billets are coming into the district at 
prices far below that at which they can be profitably made on 
The 
angle department, however, is not so much affected owing to 
The following are the principal 


the North-East Coast, and plates are also coming in. 


the differences in the gauges. 
market quotations :-Common iron bars, £7 ; best bars, £7 7s. 6d. 


£7; iron engineering angles, £7; iron ship plates, £6 


angles, £5 15s.; steel ship plates, £6; steel boiler plates, £7 ; 
steel engineering angles, £5 17s. 6d.; steel sheets, singles, £8 5s.; 
steel sheets, doubles, £8 10s.; steel joists, £6 12s. 6d.; steel 
hoops, £6 10s.; steel strip, £6 5s., all less the usual 2} per cent. 
f.o.t. Heavy: steel rails, £6; steel railway sleepers, £7 5s.; 
light iron rails, £7, all net at works. Cast iron chairs, £4 5s.; 
east iron columns, plain, £7 7s. 6d.; floor plates, £3 10s., f.o.r. 
at makers’ works. Very unsatisfactory accounts are given of 
the galvanised sheet trade. Specifications are very slow in 
coming forward, and some mills are being run on short time. 
Makers still adhere to their quotation of £11 per ton for sheets 
of 24 gauge, less the usual 4 per cent. 


Shipbuilding and Engineering. 


So far as the placing of shipbuilding contracts is 
concerned, this is usually the quiet period of the year, but there 
is the welcome intelligence this week that the Palmer Ship- 
building Company has received orders for three or four steamers. 
These include a refrigerating meat steamer 420ft. in length, for 
Furness, Withy and Co., and also one of the latest type of oil- 
carrying vessels for the Burmah Oil Company, Glasgow. What 
the autumn may have in store for the industry cannot be fore- 
casted with any degree of certainty, but it is not likely that there 
will be any appreciable depression this year. On the North- 
East Coast there is still a large number of orders to execute, 
and by the time these are thinned out new work may come in in 
fair quantities. Both British and foreign shipowners are 
inclined to place contracts, but are waiting for a further possible 
drop in prices. From the shipbuilders’ point of view, however, 
prices are not likely to be much lower for a while yet because, 
while it is true materials are a little cheaper, the cost of labour 
is still at boom height, and the demands of the trade unions do 
not lessen as the years go by. The request for an eight hours’ 
day is being forced more and more to the front, and were it 
conceded it could not fail to have a marked effect on the cost of 
production. Lost time among workmen is also a source of 
worry to the shipbuilder, and it is said that the habits of the 
men in this regard are not improving. The various branches 
of the engineering trades are well employed, the contracts 
booked guaranteeing work for some months to come. The 
marine departments are full of work and great progress is being 
made in the heavy oil engine shops, where some important 
Admiralty work is in hand. 


Coal and Coke. 


The coal market is active and the general position is 
decidedly firm. The fear of Scottish labour troubles is causing 
holders to operate cautiously, and generally sellers prefer to 
hold on and await developments. Prices of all grades are on 
the up grade, and several sorts show a definite advance. Dur- 
ham gas coals, which have been somewhat shaky recently, have 
now fully recovered. Best gas coals are quoted firm at 13s., 
with second qualities at 12s. Durham bunkers meet with a 
slightly improved demand and ordinaries show a small advance. 
Best bunkers are 12s. to 12s. 6d. and ordinaries lls. 6d. Under 
improved demand from France and Spain for coking coals the 
tone shows some buoyancy and values are firm. Foundry coke 
is steady at 19s. to 21s. Gas coke is scarce and firm at 12s. 6d. 
to 13s., and furnace coke is steady at 17s. 6d. 


Furnacemen’s Wages Reduced. 


The ascertainment in connection with the Cleveland 
iron trade for the past quarter shows a further drop in price. 
The average net selling price of No. 3 G.M.B. Cleveland pig iron 
is certified at 51s. 0.70d. per ton, as compared with 51s. 5.13d 
in the first quarter of the year. In accordance with the sliding 
scale arrangement there will be a reduction in blast furnacemen’s 
wages of 4 per cent., which will bring the wages from 24.25 
per cent. above the standard to 23.75 per cent. above the 
standard. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Warrant Market. 

Buswvess in the Glasgow pig iron warrant market has 
been almost at a standstill throughout the past week. Several 
sessions passed without any business being done, while two 
whole days went by without a single transaction being recorded. 
The total turnover for the week amounted to about 3000 tons. 
Under the circumstances, prices were more or less nominal, 
and Cleveland iron closed at 51s. 2d. per ton’cash buyers, 
showing a gain of Id. per ton on the week. 


Pig Iron. 
There are seventy furnaces in blast in Scotland, 


Further inquiries have been received this week from 
Russia for iron for delivery over the next twelve months, but 

- No. 3 G.M.B. Cleveland pig 
is firm at 51s. 74d., whilst No. 1 has been advanced to 54s. 14d.; 
No. 4 foundry, 51s. 4$d.; No. 4 forge, 50s. 10}d.; mottled iron, 


Economies in the matter of ores are enabling the 


easier, 
ubio of 
Consumers, however, are 
still holding back with a view to further concessions, and are 
using cheaper ores with a view to getting the price of best Rubio 
Good 
Durham furnace kinds are still quoted at 17s. 6d. delivered at 
the works, but this figure is now on the high side, and contracts 
could no doubt be placed at a cheaper rate. A large quantity 
of Yorkshire coke is coming into the district, though perhaps 


best best bars, £7 15s.; packing iron, £5 lds.; iron ship angles, 
15s.; 
iron girder plates, £7 5s.; iron ship and girder rivets, £7 5s.; 
steel bars, basic, £6 5s.; steel bars, Siemens, £6 5s.; steel ship 


iron. Consumers are buying very sparingly, 


r- 
of 234 tons compared with the same week last year. 


district amounted during the week to 8733 tons. 


Quotations. 


The prices of Scotch makers’ iron have been reducec 
6d. to Is. per ton. Monkland is quoted f.a.s. at Glasgow 
No. 1, 61s.; No. 3, 59s. 6d.; Govan, No. 1, 60s. 6d.; No. 3. 
59s. 6d.; Carnbroe, No. 1, 65s. 6d.; No. 3, 61s. 6d.; Clyde 
No. 1, 68s.; 


iy 


y 


Troon, No. 1, 60s.; No. 3, 59s.; Dalmellington, at Ayr, No. 
61s.; No. 3, 59s.; Shotts, at Leith, No. 1 No. 


66s. 6d 


ton. 
Finished Iron and Steel. 


with any confidence. The present position of affairs is, of course, 
largely due to foreign competition, which is now keener than 
ever. What the ultimate outcome of this competition will be 
is difficult to foretell, but there can be no doubt that in the 
West of Scotland at allevent the Fair holidays will be of longer 
duration than usual. Steel makers report that specifications 
for plates and angles continue very scarce, and it is with great 
difficulty that works are being kept occupied. Busi is 
slow, but no improvement in this respect can be looked for until 
after the holidays. The export demand also shows a falling off. 
Home consumers are still desirous of contracting ahead, but 
makers will not accept the business unless at a substantial 
advance on present prices. Black and galvanised sheet makers 
are finding it increasingly difficult to book fresh business, and 
are hardly able to secure sufficient orders to keep works em- 
ployed. The malleable iron trade is in an unsatisfactory position. 
Five of the works in the West of Scotland district are still 
closed, and the majority of the others are poorly off for orders. 
Foreign productions are still being imported in considerable 
quantities, and the general outlook is anything but encouraging. 


The Coal Trade. 


So far as actual business is concerned, the Scotch 
coal trade is in a comparatively good position. All classes of 
coal are in active demand, and tonnage is fairly plentiful. 
Best ells are well supplied with orders, while second qualities 
are moving off freely. The top qualities of splint are very strong, 
and collieries are fully booked for this sort for over a month. 
Navigation coals are also very busy, buf ordinary steams are 
most disappointing. Smalls are in good demand, and large 
quantities are being secured for prompt loading. The aggregate 
shipments from Scottish ports amounted to 339,847 tons, 
compared with 346,786 tons in the preceding week, and 325,595 
tons in the corresponding week of last year. Ell coal is quoted 
f.0.b. at Glasgow, 11s. 3d. to 11s. 6d.; splint, 10s. 9d. to 14s. 6d.; 
navigation, 14s, 6d. to 15s.; steam, 10s. 6d. to 12s. 6d.; treble 
nuts, lls. to lls. 6d.; doubles, 10s. 9d. to 11s.; singles, 10s. 3d. 
to 10s, 6d. per ton, 


Labour and the Coal Trade. 


The coal trade is at present greatly agitated over the 
demands of both employers and employés. For the third time 
within five months the coalmasters are appealing for a reduction 
in miners’ wages of 25 per cent. on the 1888 basis, equal to Is. 
per day. Wages in March were 7s. 6d. per day, but since then 
two reductions of 3d. each have been granted, but owners are 
of the opinion that the present prices of coal warrant the 
further reduction claimed. Miners, on the other hand, are 
agitating for a four-days’ week, and coalmasters have informed 
them that if this course is proceeded with, the collieries will be 
closed indefinitely. What the outcome of the whole situation 
will be is a difficult proposition, but at any rate nothing of any 
consequence is likely to occur until after the holidays, 





Reduction in Contract Price. 

At a meeting of the Edinburgh and Leith Gas Com- 
missioners held during the week it was stated that contracts 
had been made for the purchase of 211,000 tons of coal for the 
year from July Ist at the price of 12s. 43d. per ton —practically 
ls. 6d. below the price paid last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 


THe market has not moved much, if at all, since 
writing a week ago. The same set of conditions govern business. 
The marine engineers’ strike is running its irregular and leisurely 
course, with a restricting influence on operations, and tonnage is 
none too plentiful. Despite all the efforts of the engineers’ 
societies and their claims of success, loaded vessels belonging to 
English owners have daily been leaving South Wales ports 
with engineers on the old rates. 
have been quite normal, In order to get at the owners a little 
more effectively, the fitters employed in the repairing shops 
and dry dockyards have come out and refused to work on those 
boats the owners of which will not pay the demands of the 
marine engineers. While the action of the fitters is ostensibly 
purely out of sympathy for the marine engineers, it appears 
that they have embraced the opportunity to air a few of their 
own troubles, About a dozen steamers undergoing repairs in 
South Wales ports are idle, while the repairing industry is being 
very seriously , a3 owners are sending their steamers to 
the Continent to be done. Dry dock owners are in such a diffi- 
miscad  9e that they are unable to accept fresh orders, and the 
result is that if the present conditions abtein for any length of 
time the dry dock yards must automatically close, as there will 
be no jobs for the men to work on, for which state of things they 
will have themselves to thank. But, in spite of all the trouble, 
the coal trade has not suffered to the alarming extent that was 
predicted or expected by most people, although there are many 
who think that the worst has not yet been seen. Tonnage has 
come along exceptionally well, considering all things, but still 
it is inadequate to put the market on a real sound basis, and, 
what with buyers deferring orders on account of the risk and 
uncertainty attaching to the getting away of ca: and the 
apparent scarcity of business as well, the market for large coals 
of all descriptions has ruled easy for prompt shipment. Best 
Admiralties were very firm at 22s., but even these have weakened 
slightly for spot ok Collieries report very full order- 

books for about the middle and second half of the month, but 
would be only too glad to fill up for the interval. Some of the 

collieries at the we of last week circularised their contractors, 

pressing them to lift their arrears from June, but it is only natural 

that middlemen should hold off as long as possible taking out 

their supplies on contract, as values of ordinary second Ad- 

miralties, particularly at the prices ruling for prompt shipment, 





compared with seventy-one in the preceding week and eighty- 


leave no margin of profit. Inferior large descriptions are 





nine in the corresponding week of 1913, Makers report that 
notwithstanding the reduced output they are finding it difficult 
to dispose of their productions of ordinary qualities and hematite 
Very few large 
lines have been negotiated, and prices are not very steady. 
Shipments for the week amount to 4311 tons, showing an increase 
The 
import of pig iron into Grangemouth from Middlesbrough and 


No. 3, 6ls.; Gartsherrie, Summerlee, Calder and 
Langloan, Nos. 1, 66s. 6d.; Nos. 3, 6ls. 6d.; Glengarnock, at 
Ardrossan, No. 1, 70s.; No. 3, 65s.; Eglinton, at Ardrossan or 
1, 
3, 
61s. 6d.; Carron, at Grangemouth, No. 1, 67s.; No. 3, 62s. per 


The position of the finished iron and steel trades shows 
no improvement, and there are as yet no signs of relief from the 
depressing conditions which have already lasted a good many 
months, and makers are not looking forward to the autumn 


In fact, on many days sailings 


relatively weaker than the better classes, which are improving ; 
but prices are entirely governed by individual position, and, so 
far as quotations generally are concerned, for early loading they 
are nominal, Small coals have been fairly plentiful, and no mor: 
than steady. Patent fuel is unchanged, pitwood being better «t 
19s, 3d. to 19s. 9d., with a tendency to further improvement, 


Quotations. 
99s 


Steam coal: Best Admiralty large, 21s. to 22s.; bes t 
seconds, 18s. to 19s.; seconds, 17s. 3d. to 17s. 6d.; ordinaries, 
lés. to 16s. 9d.; best drys, 18s. 6d. to 18s. 9d.; ordinary drys, 
lds. 6d. to 15s. 9d.; best bunker smalls, 10s, 6d. to 10s. 9d... 
best ordinaries, 10s. to 10s. 3d.; cargo smalls, 8s. to 8s. tid.; 
inferiors, 7s. to 8s.; washed smalls, 12s. to 12s. 6d.; best Mon 
mouthshire black vein, large, 17s. to 17s. 6d.; ordinary Westeri: 
Valleys, 16s. to 16s. 3d.; best Eastern Valleys, 15s. 6d. to 15s. 9d. 
seconds, Eastern Valleys, 15s. to 15s. 6d. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 19s. 
No. 3 Rhondda, large, 17s. to 17s. 6d.; smalls, 12s. to 12s. Gd.; 
No. 2 Rhondda, iarge, 12s. 6d. to 13s.; through, 10s. 6d. to 
lls. 6d.; smalls, 8s. 6d. to 9s.; best washed nuts, 14s. 6d. to 15s.; 
seconds, 13s. to 13s, 6d.; best washed peas, 14s, 3d. to 14s. 6d.; 
seconds, 12s. 9d. to 13s. 3d. Patent fuel, 19s. to 21s. Coke: 
Special foundry, 29s. to 30s.; good foundry, 22s. to 25s.; furnace, 
lis. to 19s. Pitwood, ex ship, 19s. to 19s. 6d. 


, 
. 


Newport (Mon.). 


With the exception of best black veins, the market 
has ruled easy for Monmouthshires. Business has been dull, 
and the scarcity of ready tonnage has meant that wagons have 
been lacking and colliery stoppages have had to be resorted to, 
The market is very unsettled by reason of the marine engineers’ 
strike. Steam coal: Best Newport black vein, large, 17s. to 
17s. 6d.; Western Valleys, l6s. to 16s. 3d.; Eastern Valleys. 
lds. 6d. to 15s. 9d.; other sorts, 15s. to 15s. 6d.; best smalls, 
8s. to 8s. 6d.; seconds, 7s. 6d. to 7s. 9d. Bituminous coal : 
Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s, 6d. Patent 
fuel, 19s. to 20s. Pitwood, exship, 19s, 6d. to 20s. 


Swansea. 


Business in anthracite coals has been far from brisk, 
although values have shown little change as compared with «a 
week ago. The very best coals have maintained a steady tonc, 
but otherwise easiness has prevailed for early shipment. Machine- 
made coals have been about stationary, although peas have not 
been so plentiful. Quietness has characterised steam coals of 
all descriptions, the inquiry being slow, but smalls have dis- 
layed a rather stronger tendency. Anthracite: Best malting, 
arge, 21s. 6d. to 23s. net; second malting, large, 17s. 6d. to 
18s. 6d. net; big vein, large, 15s. to 16s. 3d., less 24 per cent.; 
red vein, large, 12s. 9d. to 13s. 6d., less 24 per cent.; machine- 
made cobbles, 20s. 6d. to 22s. 9d. net; French nuts, 21s, 3d. 
to 23s. 9d. net; German nuts, 21s. 3d. to 22s. 9d. net ; beans, 
l6s. 3d. to 18s. net; machine-made large peas, 12s. 6d. to 
13s. 6d. net ; rubbly culm, 6s. to 6s. 3d., less 24 per cent.; duff, 
3s. 6d. to 4s, net. Steam coal: Best large, 18s. 6d. to 22s., less 
2) per cent.; seconds, 14s. 3d. to 15s. 3d., less 24 per cent.; 
bunkers, 10s. 9d. to lls. 6d., less 2} per cent.; smalls, 8s. 3d. 
to 9s. 3d., less 24 per cent. Bituminous coal: No. 3 Rhondda, 
large, 17s. to 18s., less 24 per cent.; through and through, 14s. 
to 15s., less 24 per cent.; smalls, Ils. to lls. 9d., less 2} per 
cent. Patent fuel, 17s, to 17s. 6d., less 24 per cent. 


Iron and Steel Trades. 


Pig iron: Standard iron, 50s. 10}d. cash, 51s. month ; 
hematite mixed numbers, 61s. cash, 61s. 14d. month ; Middles- 
brough, 51s. 3d. cash, 51s. 44d. month ; Scotch, 57s. 3d. cash, 
57s. 44d. month; Welsh hematite, 62s. 6d. to 63s. dd.; Kast 
Coast hematite, 63s. to 63s. 6d. c.i.f.; West Coast hematite, 
66s. c.i.f. Steel bars: Siemens, £4 lls. 3d. per ton ; Bessemer, 
£4 10s. per ton. Iron ore, Rubio, 16s. 6d. to 17s. 


Tin-plate and other Quotations. 

I.C., 20 x 14 x 112 sheets, 12s. to 12s. 14d., 
28 x 20 x 56 sheets, 12s. 4}d.; L.C., 28 x 20 x 112 sheets, 
24s. 3d.; LC. ternes, 28 x 20 x 112 sheets, 22s. Finished 
black plates, £9 10s. per ton. Galvanised sheets, 24 g., £10 17s.6d. 
to £ll perton. Block tin, £144 10s. per ton cash, £146 15s. per 
ton three months. Copper, £62 7s. 6d. per ton cash, £62 15s. 
per ton three months. Lead: English, £19 15s. per ton ; 
Spanish, £19 10s. per ton, Spelter, £21 10s. per ton. Silver 
2s. 1jd. per oz. 


L.C.. 


CATALOGUES. 








Tuomas RoBINsON AND Son, Limited, Railway Works, Roch- 
dale.-This firm has sent us an advance copy of a pamphlet 
describing its new process of grain receiving. ‘The process is 
worked on the cyclo-pneumatic principle, and the central 
machine in the system is the firm’s cyclo-pneumatic separator. 
Hitherto this machine has been confined to treating the break 
stock in the milling system proper, but the firm has now adapted 
it for the receiving department. The difficult problem which the 
milling engineer has always had to contend with, #.e., the satis- 
factory collection and disposal of dust, is entirely overcome. 
The machine is said to be so effective in collecting all the dust 
that dust collectors and air trunks are unnecessary, and are 
therefore dispensed with. 

From the London Electric Supply Corporation, Limited, of 
25a, Cockspur-street, London, 8S.W., we have received a pamphlet 
descriptive of the ‘“‘ Deptford” patented self-cleaning water 
strainer for condensing plants and other purposes. The follow- 
ing are the advantages claimed for this strainer :—{ 1) It occupies 
very little space. (2) It has a large straining surface, which is 
constantly being thoroughly cleaned. (3) Nothing that cannot 
pass through the small holes in the drum can possibly reach the 
condenser. (4) The solid matter is returned to the source of 
supply by merely opening the sludge valve. This is a special 
advantage where quantities of decaying matter have to be dealt 
with. (5) The apparatus is designed so as to be suitable for a 
closed system that takes advantage of syphonic action, and can 
be placed on either the suction or discharge sides of the circulat- 
ing pump. (6) The scraper, which is practically the only part 
subject to wear, can readily be adjusted or renewed as required. 
(7) The power required to operate the strainer is practically 
negligible. (8) ps to the simplicity of the design it can be 
manufactured and sold at a low price. 

Josern ApAMson anv Co., Hyde, Cheshire.—This pamphlet 
is devoted to a description and full particulars of “ resilient 
steel gears,” in which the teeth are formed of steel lamin, 
which are placed in planes that intersect the axis of the wheel. 
Thus, each tooth is built up of a series of laminz arranged at 
such an angle to the face of the teeth that when the teeth engage 
these lamine slightly close on one another, and instead of 
“the hard metallic blow ’’ which is said to take place with solid 
gears, an evenly distributed pressure is the result. The laminz 
are securely held in | position by clamping plates, and each lamina 
is securely held independent of the r inder. The boss and 
clamping plates are made of forged steel, and an annular pro- 
jection formed on each clamping plate fits into corresponding 
recesses in the lateral extremities of the lamine. Through the 
clamping plates and laminw countersunk bolts and nuts are 
fit which when screwed up firmly secure all together. The 
cavity existing between the boss and the laminz is a receptacle 
for lubricant supplied through holes in either clamping plate. 
Sectional views are given showing very clearly the method of 
construction of these gears, together with formula for obtaining 
the sizes of resilient steel pinions, 











oe 
SS 


su 


DY 





Jury 10, 1914 


NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THe iron market over here is without improvement, 
and the slight inerease in demand and employment which 
makers could report in a few instances some weeks ago has 
wiven place to general quietness, partly because the negotiations 
that have been carried on for the forming of syndicates have 
not had any result yet. Some mills being most anxious to 
secure employment before the summer holidays begin have 
agreed to accept orders at reduced rates. For syndicate products 
quotations have not altered, and the rise in export bounties 
ix intended to give a little more strength to the market. A 
weakening tone is noticeable in exports, and the contracts on 
offer have to be taken at unprofitable prices very often. The 
inland trade in bars continues quiet, the average quotation 
being M.93 p.t., free Oberhausen. In heavy plates also only a 
moderate business is being done at M.93 to M. 95 p.t., while 
tor boiler plates the average quotation is M.110 p.t., with 
Ij per cent. discount. The market for pipes is comparatively 
lifeless, and though prices are very low already, purchasers 
have no difficulty in obtaining concessions, because the mills 
are hard up for work. The hardware and tool department 
continues only quietly engaged. At a meeting of the Siegerland 
lron Ore Syndicate on June 30th production in May was stated 
t» have been 193,592 t., while deliveries were 190,701 t. For 
June deliveries are expected to show a decrease, 


The Iron Industry in Silesia. 

For pig iron as well ax for the various articles of manu- 
factured iron a moderately good demand has been experienced 
in the course of the past week. Dealers, especially, are buying 
more freely, and merchant bars have been sold at M.95 to 
M.96 p.t., as compared with M.93 p.t. last month. 


Coal in Germany. 

Gas coal and engine fuel meet with strong request 
in Kheinland-Westphalia, and good accounts are coming in 
from Silesia, exports to Russia and to Austria-Hungary having 
improved since last month, Coke remains in good call. 


Austria-Hungary. 

Business here and there has been improving during 
the past week. Home demand, on the whole, is more healthy 
than that on foreign account, and if rates have not shown an 
improvement they certainly are firmer than they were last 
month, and optimists consider tais a sure symptom of approach- 
ing improvement. A moderately good business is being trans- 
acted in pit coal, and brown coal has remained in strong request. 


Quiet Tone in Belgium. 

The iron market is in about the same condition as 
previous to the slight improvement that could be noticed some 
weeks ago, only there is more work now at the various establish- 
ments, With regard to prices, producers show a good deal of 
tirmness, at least in manufactured iron. Pig iron remains quiet, 
and quotations have been, perhaps, a trifle less firm than in 
last month. It is gratifying to state that a regular and satis- 
factory demand is coming in for girders. Extensive orders 
have also been secured in rails, and more work is holding out. 
In semi-finished steel, on the other hand, the weak tone appears 
to be increasing, the basis quotation being 69s. p.t. f.o.b. 
\ntwerp for rolled bars. German competition continues keen 

vod cessful. Basic bars f.o.b. Antwerp are quoted £4 to 

‘4 ls. p.t. for immediate delivery, and iron bars have decreased 
it Je. pt. Some fair forward orders have lately come in, 

i this fact has given a little more confidence to the market. 
w inlend price for basic bars is 110f. to 112.50f. p.t.; iron 
201. to 125f, p.t. Plates are in an unfavourable condition 

4 ‘edium sorts are in tolerably good request, but 


hea tes, as well as sheets, are neglected. Current quotations 
are | ids. p.t. for heavy plates, £4 16s. p.t. for jin. sorts, 
£4 18s. 1 f ralitaes, and £5 p.t. for ,,in. sorts. German 


lly keen in hoops, and rates have accord- 
ingly gone doy i 14s, p.t. for export, while for inland con- 
sumption 150f. is quoted. Exports in finished articles 
of iron and stee! Lave been animatea, and they show a marked 
improvement as compared with last year. There i3 a steady 
demand for fuel of every description, the tendency of prices 
being firm. 


competiiis 








AMERICAN NOTES. 
(From our own Correspondent. ) 


New York, July Ist. 

THe car builders have been making up for lost time in their 
June totals, which show orders for 18,100 cars, with additional 
orders for 5000 placed yesterday. Last week’s car orders 
amounted to 4550, 37 locomotives, and 45 coaches. The rail 
mills booked orders for 58,000 tons, including export orders. Car 
wheel makers ordered 12,500 cast car wheels. General structural 
orders 24,775, besides 3640 tons by railroads. An order for 
20,000 tons of 10in. pipe for 160-mile line in Persia has gone to 
the mills. Large domestic requirements are pending for pipe. 
The week’s business in pig iron calls for about 100,000 tons, 
a little under the previous week. Demand will soon increase, 
as prices are regarded as exceptionally low. The larger foundry 
plants are figuring on heavy purchases, but so far only about 
50 per cent. of furnace capacity is at work. Quite a number of 
consumers are trying to arrange for future coke deliveries. 
Furnace coke is 2 dols., and 27,000 tons have just been contracted 
for at that figure, though it has recently been shaded. A general 
movement to secure coke will set in as soon as foundry, furnace, 
and other interests are sure the corner has been turned. American 
pipe interests are bidding close for the remaining 290 miles of 
pipe for Persia. ‘They expect to secure the greater portion of 
it. The Steel Corporation took the first order. The upward 
march of business oe not set in, but the feeling is general that 
the next two months will be much better than the past two. 
The strong feature of the market lies in the fact that buyers 
have a great deal of business to place. The copper market 
continues quiet. Domestic buyers are using but little more 
than half their usual supply. Price fell } during the week. 
Exports for month 29,028 tons. Domestic buyers anticipate 
further shading. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. H. Batu Spencer, A.M. Inst. C.E., M.I. Mech. E., asks 
us to state that he has commenced business at Winchester 
Huse, Birmingham, as an inspecting engineer and buying agent 
tur export. Telegrams, “‘ Bathspen, Birmingham,” and _ tele- 
phone, Central 2070. 











Roya Insrrrurion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 6th 
inst., Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. Mrs, Walter Beevor, Mr. G. G. Blake, Mrs. W. H. 
Crocker, Mr. and Mrs. K. P. Hawksley, the Hon. Geoffry L. 
Parsons, Mr, E. Sanger Shepherd, and Miss H. C. Schott were 
elected members, 
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BRITISH PATENT SPECIFICATIONS. 


When an % is ¢ ted from abroad the name and 
address of the Communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. 





Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 





The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


13,006. June 4th, 1913.-IMpROVEMENTS IN AND RELATING 
TO MAGNETO-ELECTRIC IGNITION APPARATUS, Unterberg 
and Helmle, of Durlach, Baden, Germany. 

In order to secure a broad peak of E.M.F. or a plurality of 
relatively small peaks in place of a single large and pointed one, 
it has been proposed to provide fork-like projecting teeth on the 
edges of the magnetically active iron parts of magneto-electric 
ignition apparatus. As an alternative to such tooth-like pro- 
jections it is also possible to tooth the pole shoe by longitudinal 
slots. According to this invention, one projecting edge of each 
of the two pole shoes or each of two diametrically opposite 
edges of the armature is perforated by a number of closely set 
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drilled holes, which make the edge a grid. These holes have 
further the effect of producing, as it were, circumferential 
and axial steps in the iron available to the magnetic flux ; 
or if the holes are suitably arranged they may leave between 
them uninterrupted strips of metal, either longitudinal or 
transverse or both. A is the bar magnet and B and C the two 
pole shoes, which are so united by the non-magnetic casing D 
that the armature E can rotate between the pole shoes. According 
to the right-hand drawing, the upper projecting edge is perforated 
grid fashion. The perforations are produced by drilled holes. 
which in the example are so arranged as to produce longitudinal 
ribs. The angle of inclination of the mid line of these drilled 
holes increases towards the outside, so that the bridge portions 
have a wedge-like cross section, as is clearly to be seen from the 
left-hand illustration.—June 17th, 1914. 


DYNAMOS AND MOTORS. 


253. January 5th, 1914.-IMpROVEMENTS IN AND RELATING 
To DyNAMo-ELECTRIC Macutnes, Randolph Harry Lane, 
of 12, Mount-road, Wimbledon, Surrey. 

Referring to the drawing, A indicates the pole pieces of the 
field magnets and B the armature, C a sleeve or cover partially 


enveloping the armature B and rotating at the same speed and | 


slidably mounted so as to be capable of movement between the 
armature and magnets. The sleeve is made of brass or other 
non-magnetic metal or material, and is suitably mounted to 
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be capable of the sliding movement referred to. A collar or 
sleeve D is fixedly attached to the armature shaft E, and carries 
a centrifugal governor comprising weighted pieces F, pivots G 
and finger pieces H, which latter bear against the outer face of 
the sleeve or cover C. The sleeve or cover C is normally pressed 
by a spring I as between the inner face of the sleeve A 
and the armature B. In action, the sleeve C is moved inwards 
against the action of the spring I to reduce the magnetic field 
through the governor finger pieces H in direct ratio to the 
increased revolution speed of the armature.—June 17th, 1914. 


TELEGRAPHS AND ‘TELEPHONES. 


13,636. June 12th, 1913.—ImpRovEMENTS IN RECEIVERS 
ror Usk 1N WIRELESS TELEGRAPHY AND TELEPHONY, 
Marconi’s Wireless Telegraph Company, Limited, and 
Charles Samuel Franklin, both of Marconi House, Strand, 
London, W.C. 

It has been shown that an exhausted tube which contains 
a heated cathode consisting of a strip of metal covered with an 
oxide and two anodes, one of which is in the form of a plate 
with holes and which screens the cathode from the other anode, 


| can be used in a wireless receiver for magnifying both the received 





oscillations and the telephone currents. Referring to the draw- 
ing, V is an exhausted tube containing a cathode K, which is a 
metal strip covered with an oxide, and is heated by a battery B 
through a resistance R. A A! are the two anodes, A being a 
screw which is pierced by a large number of holes, and is arranged 
so that any current passing between A! and K must pass through 
the holes. A is connected to the circuit in which occur the 
oscillations to be magnified, and which is coupled to or forms 
part of the aerial circuit. This circuit contains inductances L 
and M and a condenser C which are adjustable. The other side 
of the condenser is connected through a potentiometer P to 
the cathode K. The anode A! is connected to a circuit con- 
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taining inductances N and O and a condenser F which are 
adjustable, and the other side of the condenser is connected 
through a battery S—-the E.M.F. of which may be about 200 
volts—to the cathode K, Across the cond is co ted 
a rectifier Q, potentiometer P!, and a telephone or detector T 
for detecting the oscillations in the circuit NOF, Magnified 
oscillations occur in the circuit N O F, and when there is no 
coupling between M and N, and all the circuits are tuned, the 
valve produces in this circuit oscillations which are similar 
in frequency and damping to the oscillations in the circuit 
LMC, but of much greater intensity. By coupling the circuits 
together by means of the coils M and N, the magnified oscilla- 
tions in circuit N O F may be made to sustain the oscillations 
in the circuit M LC, and the system then produces continuous 
oscillation ; if, however, the coupling is adjusted so that the 
system just refuses to oscillate, it will be found that the system 
acts like a circuit of very low resistance and shows very sharp 
tuning.—June 17th, 1914, 





CRANES AND CONVEYORS. 


20,766. September 15th, 1913.—PnNeumatic Grain ELEVATOR 
Suction Pires, 8. A. Bird, Newton, Sharpness, Gloucester- 
shire. 

This is an improved movable joint for the receiving end of 
pneumatic grain elevator suction pipes. All the adjustable 
parts are external, there are no enclosed spaces wherein dust 
or grain may collect, the pipes can move freely through any 
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desired angle, and the joint is made without packing of any 
kind. The plate A is fixed to the vacuum canister. The plate 
B is held in position and adjusted by means of the studs C. 
The plates are bored with seatings to suit the radius of the 
ball pipe. The flange of the ball pipe is slotted at D, as usual, 
to receive the ordinary form of valve.—June 17th, 1914. 


MOTOR CARS AND ROAD TRAFFIC. 
13,120. November 28th, 1913.—CHancre Sreep Gwar, A. 
McGlashan, 6, Hawton-villas, Balderton, Newark-on-Trent. 
The driving shaft A carries the gear wheels B, which are in 


N°13,120 
































constant? mesh with the wheels C'mounted on a hollow sleeve 
forming the driven shaft. Inside the boss of each wheel C 
hemispherical depressions are formed into which hard steel 
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balls may be pushed by means of an enlargement E on a push 
rod lying within the sleeve. The balls pass partially through 
holes in the sleeve, and establish driving connection between 
any one wheel C and the sleeve. Spring rings F held in bushes 
G prevent the disengaged balls from rattling and from being 
thrown out by centrifugal force.—June 17th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,419. June 2ist, 1913.—Rope-MakING MacuINE, Fried 
Krupp Aktien-Gesellschaft Grusonwerk, Magdeburg Buckau, 
Germany. 

This specification describes an improved braking device 
applicable to the reels of rope-making machines. A is the reel 
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and B the reel frame or yoke. The brake pulley C is fixed rigidly 
to the yoke and is provided with a brake band. A stop D fixed 
to the band and engaging between the heads E of two bolts on 
the reel causes the band to participate in the motion of the reel. 
By mounting the brake pulley rigidly on the yoke in this manner, 
the erection, construction and operation of the reel are, it is 
claimed, greatly simplified —June 17th, 1914. 


23,583. October 18th, 1913.—GuaRpD ror CAPsSTAN 
W S. Sprague, 205, Alexander-road, Acocks Green, Bir- 


tmingham. 
‘ll’s’ guard covers the rotating bar stock its feeding 
mechanism, and is so arranged that the machine cannot be 
started unless the guard is in operation. The guard is of the 
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curved form shown at A, and is carried by arms B pivoted on a | 
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rod C. This rod is supported from the head D and a bracket E. 
One of the arms B is connected to a member F provided with a 
forked end G, which end engaging with the hand lever H 
prevents the operation of the gripping collet, except when the 
guard is in position.—June 17th, 1914. 


TRAMWAYS AND RAILWAYS. 


20,320. September 9th, 1913.—Ramtway Carriace Doors, 

, W. K. Kaye, of Joseph Kaye and Sons, Limited, Hunslet, 

Leeds. 

This specification describes means for indicating to the 
guard of a railway train when one or more of the doors are 
open at the wrong time. The striking plate A in the door frame 
is provided with a spring contact piece B, which is pressed back 
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by the door bolt when the door is closed. The contact piece B 
is connected by a member C with a pivoted lever D carrying an 
electrical contact picce E. When the door is opened the contact 


| the drum when it is rotated at high speed. 


E bridges two insulated terminals F, and so transmits an elec- 
trical current to a bell or other indicator in the guard’s van. 
Means, not described, are to be provided whereby the action 
of the device will be interrupted when the train is stationary. 
Means may also be provided for connecting the lever D with 
the brake system, so that the brakes may be applied when the 
door is opened while the train is in motion.—June 17th, 1914, 


14,519. June 23rd, 1913.—-Raitway Rai Joins, The ‘Tudor 
Accumulator Company, Limited, 119, Victoria-street, 
Westminster, S.W., and another. 

This is a method for raising sunken or hammered rail joints. 

It consists of welding a fish plate A to each side of the rails, 

the welding being performed near the middle point B. Wedges 
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C are then driven in between the fish plates and the feet of the 
rails so as to raise the rails at the point B. ‘The fish plates and 
wedges are then firmly welded all over to the rails.June 17th, 
1914. 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


| 
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1,094,230. CreNrRiFUGAL Macuine, G. ter Meer, Hanover, 
Germany.—Filed December 10th, 1913. 

The machine, which is specially intended for separating 
liquids which have a tendency to foam, comprises a drum 
adapted to receive a stream of the mixture to be treated, 
which drum has a peripheral wall against which the heavier or 


solid portions of the mixture may collect and be retained within 








There is an overflow 


| edge over which the foam-forming liquid may be thrown out at 


high speed. An annular trough receive~ this liquid, and there 

is a stationary annular ascending wall receiving the liquid 

directly from the overtiow edge and delivering it to the trough at 

such reduced speed that it will enter the trough without foam 

formation. ‘There are four claims. 

1,094,248. Quartz Mitt, H, F. Randall, Tiffin, Chio.—Fded 
July 30th, 1913. 

The mill has a vertical shaft having a rectangular portion 
mounted for rotation on a base. The shaft is provided with « 
longitudinal slot, and a frame furnished with a rectangular 
socket is arranged to receive the rectangular portion of the shaft. 
Pins are carried by the frame, and are arranged to project 
through the longitudinal slot. Means carried by the shaft are 


[ic 94,243 








provided for suspending the frame, these means permitting an 
oscillatory movement of the frame with respect to the shaft. | 
Shoes are carried by the frame on opposite sides of the shaft. | 
Dies are disposed oe to the ft, and there are means | 
for feeding material through the dies and shoes. There are four 
claims. 


1,094,312. Batt Bearinc, C. Delmez, Antwerp, 
Filed July 17th, 1913. 

The bearing comprises the combination of a box, a shaft 
mounted in the box, a sleeve in the box, and slidably mounted 
on the shaft, one end of the sleeve having a flange and a notch: | 
and the opposite end being threaded and formed with a notch 
Coil springs are mounted on the shaft opposite each end of the | 
sleeve, one end of each of the springs being secured to the shaft | 
and the opposite end engaging in one of the notches in the sieeve. 
A ball race member is mounted on the sleeve, and bears against 


Belgium. 





the flange. A nut engages the threaded end of the sleeve and 


| 1,094,941. 


engages the ball race member. Bulls are mounted on the 
ball race, and an outer ball race member engages the balls, the 
outer surface of the outer ball race being convex, and there being 
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an annulus having an inner concave surface in which the convex 
surface of the outer ball race fits. There are two claims. 
1,094,429. VaLve or InTeErNaL ComMBUSTION ENGINES, M 
Dunscombe, Bristol, England.—Filed June 22nd, 1911. 
The cylinder has, as usual, inlet and exhaust ports, and a 


A 


| sleeve valve is arranged to slide in it to permit of the alternate 


admission of explosive charges and exhaust of the gazes ot 
combustion. ‘This sleeve valve has a series of ports uear each 


[694,425] 





extremity, and the sleeve has such a movement that the opposite 
edges of the ports alternately control the exhaust and the open- 
ing of the following inlet. There are means for im ing 
movement to the sleeve valve, and means for controlling the 
inlet and exhaust independent!y of the sleeve valve. There are 
two claims. 

Tripte Vatve, J. R. Snyder, Pittsburgh, Pa., 
assignor, by mesne assignments, to Pittsburgh Air Brake 
Company, a Corporation of Pennsyivania.—Filed March 21st, 
1912. 

The valve has connections to the atmosphere, train pipe, 
brake cylinder, and auxiliary reservoir. Ports and valve 
mechanism are arranged, on service reduction of train pipe 
pressure, to admit air from the auxiliary reservoir to the brak: 
cylinder, and in lap position to open communication between the 





brake cylinder and a supplementary valve device. A supple- 
mentary valve device is controlled solely by pressure from the 
brake cylinder, and is arranged when the main valve 1s in rervice 
lap position to admit air from a source of fluid pressure to tie 
brake cylinder upon reduction of pressure in the brake cylinder. 
There are twenty-three claims. 
1,095,053. MupoGuarp For Roap Veutcuies, 7. R. Widman, 
East Twickenham, England.—Filed September 22nd, 1913. 
The guard consists of an endless flexible splash preventing 
brush or band co-operably related to and moved by the vehicle 
wheel, this band passing over guide pulleys. These guide pulleys 
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are arranged adjacent to the outer periphery of the wheel so 
as to cause the brush to traverse the road surface close to the 
surface traversed by the wheel. There are means for raising 
the brush from the road surface. ‘There are eight claims, 
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THE DEVELOPMENT AND THEORY OF THE 
PITOT TUBE. 
By Professor A. H. GIBSON, D.Sc. 
No, I1.* 


Calibration of the Pitot Tube.—The Pitot tube may 
be calibrated either in still water or in a current. In 
the former case it is fixed to a towing carriage or boat 
and is towed at a known speed. In the latter case 
the mean velocity of the current is computed from 
readings taken at a large number of points in a cross 
section, and the coefficient of the instrument is 
adjusted to make this mean velocity agree with that 
obtained from weir flow, current meter, or gravi- 
metric observations on the same stream. 

Without exception, observers have found that a 
still-water rating gives the higher values of C, indicat- 
ing that with a given mean relative velocity of water 
and tube the pressure in the orifice is greatest when 
the water is in motion. This, too, has been noted 
by many observers as applying to the pressure on 
immersed plane surfaces. 

The explanation, in the case of the Pitot tube, 
would appear to be two-fold. In the first place, the 
flow in a stream is never, under any circumstances, 
steady. The velocity at any given poirt suffers a 
series of periodic fluctuations, whose magnitude 
increases with the roughness of the channel; with 
the nearness of the point to its bottom and sides ; 
and in general diminishes with increasing depth. 
Harlacher found that the velocity at a point near 
the surface may vary by 20 per cent. and at a point 
near the bed by as much as 50 per cent. in a short 
interval of time, and as these variations were measured 
by a cmrent meter, whose inertia would tend to damp 
out the fluctuations to some extent, their magnitudes 
may in extreme cases be even greater than these. 
Unwin similarly obtained a fluctuation of 14.2 per 
cent. near the surface and 26.8 per cent. at a depth 
of 19.7ft. in the Thames. Since the Pitot tube is 
an instrument which essentially measures the mean 
momentum, or the mean (v*) of the flow, and net its 
nean velocity, any such fluctuation superposed on 








a given mean velocity will give an increased head 
reading which will increase with the magnitude of 
the fluctuations. 

In the second place, when metering a flowing 
current the Pitot tube cannot be used at points very 
near the boundary where the velocity is least, and 
for this reason also the mean velocity recorded by 
the instrument tends to be too high and the mean 
head reading too high. Since both these effects 
increase as the depth of a stream diminishes, the 
apparent effect on the value of the coefficient C is 
likely to be most pronounced for current gaugings 
carried out in a shallow channel. 

This point is well illustrated by the results of 
yaugings of a small channel 12in. wide,’ using the 
tube illustrated in Fig. 13. The velocity was 
measured at 20-35 points in the cross section, the 
apparent values of C being as follow :— 
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+288 +370 | Banh -605 
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Depth of water in feet... 


Apparent value of C ...| -857 





A rating of this tube in still water in a trough 2ft. 
wide and 6in. deep with the orifice at mid-depth 
made C = -905. 

It follows that although a still water rating, in 
which the relative velocity of water and instrument 
is Constant, represents more nearly the true coefficient 
of the instrument, this coefficient requires to be 
modified—reduced—for use in running water. Where 
« high degree of accuracy is desired the rating should 
he carried out under conditions resembling as nearly 
as possible those under which measurements have 
afterwards to be made. 

Quantitative Effect of a Fluctuation in the Velocity 
of Flow.—Assuming the velocity of a stream to suffer 
a periodic fluctuation of simple harmonic type, 
the effect of this on the mean head registered by the 
Pitot tube may be calculated as follows :— 

_ Case (1).—Impact tube of uniform bore throughout 
lrom orifice to top of measuring column. 





No. I. appeared July 10th. 
* By KE. C. Murphy, of the United States Geological Survey. Engi= 
neering News, vol. 62, 1909, p. 174, 





| Let r be the radius of the tube, J the length of the 
column measured from the orifice to the free surface 
in the tube, h the head in feet corresponding to a 
velocity of v f.s. 
If the column is oscillating under the fluctuation 
of pressure on its open end the equation of motion is 
v Ll d*h dh 
= h e : _ 1 
zg + = a + # ee (1) 
where ,y’, the resistance to the steady flow at unit 
velocity of the column along the tube is equal to Spt 
Here » is the coefficient of viscosity of the fluid, and 
w is its weight in pounds per cubic foot. 


If the velocity of the stream suffers a harmonic 


variation of period ea so that 
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v = v(14+ kecos pt), 
1 + + k* cos? pt} 
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‘ ke 
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we have v? = 4 
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BS a 
2k vos pt 4 = cos 2 pt 
Zz 
where v is the mean velocity and k the proportional 
fluctuation above and below the mean. 


On substituting for v in terms of » in (1) and solving 
this equation we get as the head at any instant ¢. 
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where a = tan ~! a p21; 8=tan-! 1— 227! 
g q 


From this it appears that the mean head, taken 
over one or more complete periods, is equal to 
2\ yp 
(1 3 =! ci 
2/729 
and therefore that to obtain true values of the mean 
velocity from the mean head, the coefficient C of 
the instrument as obtained from still-water ratings 


should be reduced in the ratio r/ 1 + e 24. 


Thus with an instrument having C = 1 in still 
water, the effective values of C in a non-uniform 
stream would be as follows :— 
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Valus of & £6 as 25 4 -05 
Value of C “815 -942 -984 -997 -999 





Experimental evidence as to the value of k is very 
scanty. In fairly large streams we know that it 
may attain a value as high as - 5, and since the fluctua- 
tions are mainly due to the influence of irregularities 
in the bed and sides, it is probable that, other things 
being equal, it will increase as the depth diminishes, 
and will be much greater in a rough than in a smooth 
channel. If k be taken as the predominating factor 
in reducing the values of C in the channel gaugings 
by E. C. Murphy (ante cit.), below those obtained in 
the still water gaugings, these values (of k) would 
require to be as follows :— 





Depth of wat rin feet ... 


Mcan value of k bey +35 








while Darcy and Bazin’s diminution in C from 
1-034 to 1-000 would involve a value of k equal to 
-375. Until more experimental data with reference 
to the variation of k with the physical characteristics 
of a stream are available, it is evident that still-water 
ratings cannot be relied upon for current work where 
great accuracy is desired. In the majority of cases, 
however, a reduction of 3 per cent. in the true value 
of C—corresponding to k = -35—would give fairly 
accurate results, and where the instrument cannot 
be rated under conditions similar to those in which 
it is to be used, some such correction should be made. 

When in use, the maximum and minimum heights 
of the column should be observed, and the mean 
deduced from these observations. Where pro- 
vision is made for isolating the column from its orifice 
before taking the reading, this method gives better 
results than does the attempt to isolate the column 
when at the middle of its oscillation. In either case 
the change of error is reduced by damping the oscilla- 
tions as far as possible. This may be accomplished 
by throttling the column by means of a cock on the 
connecting tube, while a damping device sometimes 
used consists in the addition of a cylindrical damping 
chamber of comparatively large diameter to the tube 
above the orifice—Fig. 9a. Neither method is, how- 
ever, desirable, since in each case the added resist- 
ance is proportional to the square of the velocity of 
the moving column. This no longer oscillates with 
harmonic motion, and the mean velocity cannot be 
deduced from its mean height by the same simple 
relationship as before. 

Whatever resistance is added should be pro- 
portional to the velocity, and this may best be aceom- 








plished by using an impact tube of very small bore— 
not exceeding about -10in. diameter—and of as great 
a length as is feasible. This should preferably be 
coupled to a gauge glass of fairly large diameter— 
about Zin. or 4in.—and the height of the column in 
this gauge glass should be kept as low as possible— 
Fig. 9b. 

If r, and r, are the radii of the gauge glass and of the 
impact tube, J, and /, the lengths of the columns of 
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fluid included in each, and q the ratio of their areas 
i} a ; " cat 
as Te ) \ 
motion becomes :— 


the solution of the equation of 
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As compared with a tube of uniform radius—say, 1; 

—throughout, the mean reading is unaffected, while 
for very small values of p—that is, with a very slow 
fluctuation of velocity—the maximum fluctuation 
of the column is also unaffected. The damping 
effect increases with the rapidity of the fluctuations, 
and where this, and hence p. is great, the amplitude, 
as compared with a parallel tube of the same total 
length and of radius 7,, is reduced in the ratio 


41+ ql, 
l 








where (u3/ + pe’ 





(approximately) 


or, if 7, + 1, is large, in the ratio q ~ 1. 
Modern Types of Pitot Tube.-—Modern Pitot tubes 








4 Openings 42""diam 
set at 45° 





ening 42 diam 


Fig. 11 
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differ from that of Darcy and Bazin mainly in the 
design of the pressure tube. In the majority of 
cases this consists of a tube parallel to the direction 
of flow of the stream and with a series of small orifices 
piercing its walls. In order to disturb the lines of 
flow as little as possible this is usually provided with 
a conical cap. The pressure tube may either be 
separate from the impact tube—Fig. 10a—or for 
compactness the two may be built up together— 
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Figs.10b and 10c. The only drawback in the latter 
case is that the pressure at the pressure orifices is 
not necessarily the same as in the plane of the impact 
orifice. When used in an open stream the difference 
is not likely to be perceptible. When used for measur- 
ing the flow in a pipe of comparatively small diameter 
the difference may be very appreciable. 


Under such | 


T 


—_ 


| flange is added, flush with the open end of the tube. 
' Experiments" show that with a flange of diameter 


‘ireumstances the effective cross section of the pipe | 
in the plane of the pressure orifices is reduced by the | 


presence of the pressure tube; the velocity is conse- 
quently increased, and the pressure diminished, with 
the result that the apparent value of the coefficient C 
is lowered. This in all probability accounts for the 
abnormally low values of C which have been obtained 

















Fig. 12 


from some such instruments when rated in small 
ipes.?° 

Where the Pitot tube is to be used for pipe flow 
some observers have used a plain impact tube for the 
velocity head, taking the pressure from an orifice in 
the wall of the pipe itself in the plane of the impact 
orifice. This can only give correct readings if the 
pressure is uniform over the cross section of the pipe. 
In the vicinity of a valve or bend this is not the case, 
and the error involved in the pressure reading may be 
serious, while in a straight pipe with rough walls the 
pressure reading may be greatly affected by eddy 
formation due to the surface irregularities. In the 
case of a smooth straight pipe there is little, if any, 
direct experimental evidence as to the variation of 
pressure across a diameter. If any such differences 
exist they must, however, be extremely small, and 





six times that of the tube the negative pressure is 
sensibly zero so long as the current is parallel to the 
flange. With the flange inclined to the current, 
however, the pressure reading becomes erroneous. 
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Fig. 13 


In such a case experiments” indicate that the addition 
of a second parallel disc of the same diameter, with a 
sandwich of two or three layers of fine wire gauze 
separating the discs, gives good results. When used 
in a comparatively small pipe this method is open 


such impact tubes as have been used in this manner to the objection that the pressure tube with its discs 











: Mean 
ix peri- " : Conditions of value of 
Tube. jane af Reference. Remarks. rating. ite oe 
ev2 g he 
Fig. 10a... Stanton **Proc.,” Inst. C.E., = Aircurrentin 1-031 
1903-4, vol.  elvi., large pip 
p- 78 
Fiz. 10¢ .... (. H. Treat ‘Eng. News,” 1913, Tube as shown gave C = 1-00 within 1 per cent. With Aircurrent... 1-00 
vol. Ixix., p. 204 a slot ,;in. wide and 2hin. long in the side of the pres- 
sure tube the pressure readings were 14 per cent. too 
high. A slot -Olin. wide by 3io. long gave good results. 
Th2 wd r slot gave good results when the inner tube 
fitted the outer to within -Olin on <éither side ; al o with 
a smaller inner tube, but with a fine mesh wire clotao 
wrapped aro:nd the outer tube over the slot. When 
the holes in the tube shown were enlarged to ,';in. tae 
results were ; oor. 
R. Burnham “Proe.,” Inst. C E., Same typ:as 10e. Inner tube #;in. O.D , outer tube Zin Aircurrent... 1-00 
19056, vol. clxv.,  O.D.; both ssin. th'ck. Pressure orifice cons sts of a 
p. 78 slot l}in. by ¢gin. Also gave good results when arranged 
as shown in (10d). 
Grezory “Trans.,” Am. Soe. Same type as 10. Inner tube }in., outer tube jin. dia ; Flowing water 1-003 
Mech. Eng.. vol. orifice tin. dia., 11fin. from impact orifice. to -995 
xxv., p 184 
Fig. 11 G. Williams ‘“Trans.,” Am. Soz. Low value of C, prob:bly due to fact that pressure orifices S$ iil water ... 926 
C.E, vol. xivii., are too near the shoulder of the pressnre bulb. The 
p. 199 de-ign would be improved by in reasing the length of In pipes «890 
this bulb, keeping the orific s in the same place relative 
to the back of the tube. Values of C vary between fairly 
wide |'mits—range about 4 } er cent. 
R. Threlfall ‘ Proe.,” Inst. Mech. Impact tube jin. dia., thin walled parallel orifice. Pses- Air current in 974 
Eng., 1904, Pt. 1 sure taken near wall of pipes by side gauge, }in. dia., Gin. pipe 
and 2, p. 245 with flange 1Zin. dia. Owinz to its position this would 
read slightly low. and if us d nearer the centre of the 
pipe so tha fluw could take place freely over the rear 
face of the flange the cx ffic ent would probably have 
been sensibly equal to unity. 
Fig. 12 ..| E. S. Cole... “Proc.,” Am. Soe. Coeffi.i nt fluctuates within fairly wide limits ... Flowing water 916 
C.E., vol. xxvii. in pipes 
Fig. 13 .. E.C. Murphy ‘‘Eng. News,” vol. Still water ratings gave a range of about 3 percent. to Still water in 905 
Ixii., 1909, p. 174 v laesof C. Ratings in moviog water a range of about —_tr.ugh 
8 percent. In latter case velocity measured at 20 to Flowinz water 855 
35 po nts in the cross-section of a trough lft. wide and in trough 


with a depth ranging from -154ft. to -605ft. 


have in general shown values of C sensibly equal to 
unity. For small pipes of smooth bore this method 
of measuring the pressure is preferable to any other. 

In some recent experiments! on flow in tubes of 
large diameter an independent thin walled pressure 
tube with the plane of its open end parallel to the 
current has been used. To eliminate the negative 
pressure which such a tube normally records a wide 





American Society of Civil Engineers, vol. 47, 


10 ** Transactions, 

. 199. 

‘! Threlfall, “* Proceedings,” Institution of Mechanical Engineers, 
1904, part i. and ii., p. 245. Also Heenan and Gilbert, “‘ Proceedings,” 
Institution of Civil Engineers, vol. cxxiii., 1895, p. 272. 





reduces the effective area of the pipe in the plane of 
the pressure orifice, increasing the velocity in this 
plane and reducing the pressure, so that the pressure 
readings must of necessity be low. Moreover, if used 
in close proximity to the impact orifice there is always 
the danger of disturbing the lines of flow towards 
the latter and so of affecting its readings. This type 
of pressure tube would appear to find its chief field 
of usefulness as an instrument for exploring the 
pressure variations in such a state of flow as exists, 


32 “ Proceedings,”’ Institution of Civil Engineers, vol. cxlvii., 1905, 
34. 
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for example, in the volute of a large fan or centrifuc,| 
pump or at a bend in a large pipe, or in any large body 
of fluid in which the curvature of the lines of flow 
may affect the readings of the straight pressure ti!)e 
with holes pierced through its walls—Fig. 10a. 

In order to obtain a head reading as large as possi) le 
with a given velocity of flow several experimenters 
have used a pressure tube with an orifice facing dow), 
stream. In this case the downstream head is Joss 
than the statical head by approximately as much js 
the impact head is in excess, and the coefficient of 
the instrument becomes sensibly less than unit 
Such tubes are illustrated in Figs. 12 and 1!3. 
Although the increased head reading is an advantii« 
such tubes are not altogether successful. In the mot 
favourable circumstance the negative head fluctuai:s 
within wide limits owing to the periodic growths »).«| 
break away of eddies behind the tube, and the vali: 
of C obtained during a rating vary much more thi), 
in the more usual type of tube. 

The table below gives data referring to the tu) 
illustrated in Figs. 10 to 13. 








ELECTRIC VEHICLES. 
No. I. 


Jupaine from the number of firms that have 
recently taken up the construction of electric accun:::- 
lator vehicles, there is reason to believe that before 
long there will be marked progress in this direction. 
It is estimated that in America no fewer than 37,1) 
of these cars are in use, and of this number more 
than half carry passengers for business or pleasure 
purposes. There are said to be in that country about 
forty firms engaged in constructing electric vebicles 
and they are turning them out very rapidly. In 
certain parts of the Continent this type of conveyance 
is also popular, so that the battery car would seem 
to be recovering from past failures. There are, of 
course, people—some of whom are electrical engine«rs 


|-—who believe that until someone invents a much 
| better storage cell than any that yet exists, electric 


cars have little chance of success, but if there are 
37,000 such vehicles running in America, then there 
is no intrinsic reason which we can see why they 
should not make headway in this country. But we 
do not suppose for a moment that any engineer 
anticipates building electrical racing cars nor cars 
with wonderful hill-climbing capabilities. At the 
moment, the most promising opening for the electric 
vehicle appears to lie in its use for commercial 
purposes ; but some electrical engineers say that it 
is by no means improbable that the passenger 
carrying vehicle, whether for business or pleasure 
purposes, will eventually be considered from the 
central station man’s point of view, at any rate, 
almost as important as the commercial type of 
vehicle. Central station engineers in the past have 
been none too enthusiastic over the matter, but 
recently one or two of them—such as Mr. F. Ayton, 
at Ipswich, and Mr. R. A. Chattock, at Birmingham 
—have been advocating accumulator traction pretty 
frequently, and appear to have succeeded in arousing 
a good deal of interest. 

The operating equipment of an electric vehicle 
may be divided into three parts—the motors, battery, 
and control system. There is no gear, no clutch, 
and no engine. In spite of these advantages, how- 
ever, the electric pleasure vehicle can only at 
present be regarded as an exceedingly sweet running 
vehicle suitable for comparatively short trips in 
town and country. Long journeys with it are at 
present out of the question, on account of the 
limited capacity of the batteries and the paucity of re- 
charging stations. Passenger-carrying vehicles, and 
the lighter types of commercial vehicles, are generally 
capable of running from 50 to 60 miles per charge. 
There is little doubt, however, that before very 
long many electric garages will be established where 
owners of electric vehicles can keep their cars and 
have the batteries charged overnight. It has been 
proposed that hotels and other similar establish- 
ments be provided with garages of this kind. 
When it is remembered that hundreds of electric 


‘plants in this country are more or less idle during 


the night, it is surprising that central station engineers 
have not done more to encourage the use of electric 
vehicles. But in spite of the advantage such a 
demand would be to them, central station and 
other authorities can hardly be expected to go 
to the expense and trouble of providing charging 
facilities unless reasonable prospects of a demand 
for them exists. Co-operation between the vehicle 
manufacturers and central station authorities is 
what is wanted. 

Large business concerns which make use of electric 
vehicles for delivering goods can easily take current 
from the mains at will. It may be necessary to put 
down a motor gererator in the garage, but that does 
not involve great trouble or expense. Several of 
the large trading concerns in London are already using 
these vehicles. There is not the slightest reason, 
provided the system proved economical, why omni- 
bus and cab companies should not adopt the electric 
system, and charge and maintain their accumulators, 
as companies do on the Continent. There are, of 
course, past failures to point to, but no new system 
is introduced without trouble. The early steam and 
petrol omnibuses were anything but a _ success. 
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The first steam omnibuses were an utter failure, 
hut now they are at least as good as any others on 
the road. It may be asked, What have electrical 
engineers done to improve their vehicles? In the 
first place, some of them have introduced simple 
control systems which are fool-proof. A system of 
control that enables a driver to use the battery in 
a reckless manner is to be avoided, for a lead battery, 
at any rate, must be handled with a reasonable 
qnount of care, Electric vehicles are also now made 
much lighter, and lead accumulators have been im- 
proved upon, Then. of course, there is the latest 
type of Edison battery, for which many advantages 
are claimed. The makers of Edison cells naturally 
do not believe in lead batteries, and lead battery 
makers do not believe in Edison cells. The battery 
question in time to come will probably form the 
subjeet of many discussions, but it is improbable, we 
think, that one type will supersede the other. Some 
day a cell may be invented which will eliminate them 
both. 

One of the most popular lead cell used for electric 
vehicles is the traction cell manufactured by the 
‘Yudor company. It is used on omnibuses, fire-engines, 
ambulances, and commercial cars, &c. It is light 
and compact, and specially designed to comply with 
the conditions prevailing on electric vehicles. The 
Grighton, Hove and Preston Omnibus Company has 
been running for the last six years sixteen omnibuses 
equipped with Tudor accumulators. Among the 
manufacturers of vehicles who use Tudor batteries 
are Mossay and Co., who supply the Lloyd vehicles 
in this country; the Torpedo Motor Company : 
and various electromobile companies which let brough- 
ams out on hire in London, The question of whether 
a lead battery or an Edison battery should be em- 
ployed resolves itself into what the buyer is prepared 
to pay in the first instance. The cost of a good lead 
battery is about one-third that of the Edison 
battery, and will, according to an independent autho- 
rity, with careful attention, run a vehicle 10,000 
miles on good roads. Edison batteries, on the other 
hand, are guaranteed by the makers for four years, 
regardless of mileage. The guarantee given by the 
Kdison Company reads as_ follows :-—‘‘(1) Any 
defect in workmanship or material will be corrected 
free of charge, if notice be given within one year of 
delivery. (2) If during four years, for traction service, 
from date of said delivery, any cells are found to be 
incapable of developing full rated capacity under 
normal conditions, we will at our own discretion 
cither replace them with other cells of full rated 
capacity or repair such cells to restore their full 
rated capacity free of charge, f.o.b. our works. Pro- 
vided, however, (1) that all said cells are installed 
in @ manner approved by us; (2) that all said cells 
are cared for and operated in accordance with our 
standard printed instructions.’”’ It has been esti- 
mated that in four years it is possible to run an 
electric vehicle 60,000 miles, so that although in the 
first place an Edison cell costs three times as much as 
a lead cell, it would, so far as durability is concerned, 
appear to offer distinct advantage in the long run. 

The Glasgow Corporation electricity department 
has beer using an electric van equipped with Edison 
accumulators for some time, and is apparently well 
satisfied. The van was built by the Anderson Electric 
Car Company, and is designed to carry 2000 Ib. 
Usually it is charged during the night at the normal 
rate of 30 ampéres for seven hours, but the charging 
period is sometimes reduced by starting with 
50 ampéres and working back to 30 ampéres as the 
battery voltage rises. At mid-day boosting charges 
are given at the 50-ampére rate. It is possible to 
charge at four times the normal rate, the only objec- 
tion to this practice being that the vehicle does not 
give the same mileage as when the battery is charged 
more slowly. Up to February 14th of this year the 
van had covered upwards of 10,200 miles, and the 
following table, which was presented some time ago 
by Mr. A. Page at a meeting of the Institution of 
Klectrical Engineers, gives the mileage for four 
weekly periods, and also the number of units per car 
mile for each of these periods :— 


Four weeks ending Units per mile. Miles run. 


Bee REED. hs a se, ‘x, Gs ae 
ES Gc 0 ot ac ws ee se on See 
May 28th Sor ee erage oe a kg 
June 25th pvt ap ee ie, oa) See gat 
July 23rd re es a eee, em: 
MINIS 60h ia Saar ys) ay oe a ka, Se 
Sepemnwer i7th 4.0 ks wos s. 288 ae ee 
Jo nr es” ee 
November 12th .. .. .. «.. .65 os a= 
December 19th. .. .. .. .. «65 be + ie? 
GORS 70M, BORE. 4. so cs 44 GB ck RB 
February 4th SES creme. ws (pe.. Oe 
MS Fe ee se EO ee: 4. BSF 
* Repairs, November 21st to December 4th. 


+ Repairs, February 17th to 20th, and February 26th to 
March 4th. 

In the spring and summer, as the table indicates, 
the number of units is less than in the winter, which 
can be accounted for by the difference in the con- 
ditions of the roads. For the whole period the average 
number of units works out at -61 per car mile. As 
indicated in the table, there have been a few repairs, 
hut these have not involved great trouble or expense. 
The repairs carried out to March of this year included 
fitting new tires to the front wheels, a new steering 
rod and new sprockets on the differential, and various 
small adjustments. Experience has shown that the 
upkeep of the van is much less than that of a petrol 





vehicle previously used by the Corporation. The 
van is available for breakdown work throughout the 
twenty-four hours of each day, and is said to be of 
considerable service when a jointer’s squad is required 
for emergency work, especially at night. The total 
cost of the vehicle was £605, the chassis costing 
£560 and the body £45. Experience has shown that 
the running cost depends largely on the use made of 
the vehicle. To obtain the best results, it must run 
as continuously as possible and for not less than 
10,000 miles per annum. We hope in subsequent 
articles to bring to the notice of our readers other 
facts and figures relative to the running of other 
electric vehicles, for it is in such figures that users 
of road vehicles are most interested. The foregoing 
particulars were not supplied by the makers of the 
vehicle, but by Mr. Page, who, we believe, is a 
member of the Glasgow Corporation electricity 
department. The makers of the Edison com- 
mercial vehicles point out that the cost of 
electricity is constantly falling, whilst that of 
petrol is rising. The price of electricity cannot be 
controlled by a ring. Within the last two years the 
price of petrol has increased 75 per cent. The electric 
vehicle is also light on tires; indeed, it is claimed 
that with pneumatic tires the increased life amounts 
to as much as 80 per cent. Fire and general insurance 
rates are also considerably below those for petrol 
vehicles. 

The Electric Vehicle Committee which was formed 
some time ago has, after making inquiries to ascertain 
the views of the various electric supply undertakings, 
both private and municipal, throughout the country, 
come to definite conclusions as to what might be 
recommended as suitable charges for the supply of 
electric energy to the batteries of electric vehicles, 
and in many cases the supply authorities have 
intimated their willingness to fall into line with these 
recommendations, which are as follows :—‘“‘ (1) That 
for charging which is carried out at times other than 
peak-load hours the rate should not exceed 1d. per 
unit at the supply authorities declared system and 
pressure. (2) As to charging during peak-load hours, 
the Committee considers that such, especially in the 
case of commercial vehicles, should seldom be neces- 
sary. In consequence of this, and the fact also that 
standing charges must of necessity vary greatly in 
different undertakings, the Committee does not deem 
it desirable to make any recommendations as to a 
suitable tariff for such hours. (3) The Committee 
suggests the wisdom of offering special encourage- 
ment to owners of vehicles to carry out charging 
operations between the hours of 11 p.m. and 6 a.m. 
by fixing a lower tariff for such hours. It is con- 
sidered that the supply under such conditions could 
be remuneratively given at a price of 3d. per unit. 
(4) The Committee recommends that a scale of dis- 
counts be arranged to meet the case of large con- 
sumers. (5) It is also recommended that a special 
additional discount of 20 per cent. should be allowed 
off the rates mentioned in recommendations (1) and 
(3) for all electric energy purchased for re-sale and 
metered on the consumers’ premises. This would, of 
course, apply in the case of a public garage where 
energy is purchased from the electric supply under- 
taking and sold to car owners bringing their vehicles 
to the garage to be charged. (6) When the charging 
of vehicle batteries is carried out at a station under 
the control of the supply authority, the Committee 
considers it would be advisable to make a minimum 
charge for the supply of energy, and suggests that 
such charge should not exceed 2s. for any one charging 
operation. It is further suggested that such minimum 
charge should only cover standing room or housing 
for the vehicle while the charging is being carried out, 
and that should the owner desire storage of the vehicle 
for any period after the completion of battery charg- 
ing, it should be open to the supply authority to make 
such further charges as it considers fit. (7) The charges 
advocated under recommendations (1), (3) and (6), 
whilst they should in the case of charging done at a 
supply authority's charging station include connecting 
up and disconnecting, adjustment of current, &c., 
would not, of course, cover such items as ‘ topping 
up’ cells, inspection work, and the remedying of 
defects, all of which should properly be charged as 
extras.” 

Although the Committee has not been in existence 
very long, it has done a considerable amount of useful 
work, and the question of standardisation, which is 
naturally of great importance, has received due con- 
sideration. After careful investigation the Com- 
mittee has arrived at the conclusion that for the pre- 
sent, at any rate, the adoption of the 150-ampére 
concentric charging plug and receptacle, standardised 
by the Electric Vehicle Association of America, will 
meet all requirements, and has suggested to the 
British Enginecring Standards Committee that this 
fitting be standardised for use in the United Kingdom 
for charging electric vehicle batteries, with the 
addition of means for earthing the chassis of the 
vehicle through the plug and receptacle, and a third 
conductor in the flexible cable. 1t is recommended 
that this earthing be carried out in all cases, and it is 
thought that the protection employed for the flexible 
cable should be similar to that known as “ cab-tyre 
sheathing.’ A standard methcd of gripping this 
cable to the plug is also under consideration. The 
Committee has also arrived at the conclusion that it | 
would be an advantage if some standardisation could , 





be arranged in connection with lead cells, and has 
accordingly placed a request before the Accumulator 
Makers’ Section of the B.E.A.M.A. that the section 
should consider what can be done in that direction, 
and, as a result, the B.E.A.M.A. has decided to recom- 
mend to the Engineering Standards Committee that 
the plates should have standard dimensions, viz., 
8gin. by 5in., with lug centres 43in. Moreover, 
the Committee has been able to make arrangements 
with the British Engineering Standards Committee 
to work on co-operative lines, and has placed before 
the Engineering Standards Committee recommenda- 
tions as to parts which, it suggests, should be standard- 
ised for the United Kingdom. 

It was also thought that it might be advantageous 
if important accessories connected with the eleetric 
vehicle, such as the charging plug receptacle, battery 
trays and methcds of fixing, charging voltages, &c., 
could be made international standards. In this 
matter the Committee has been fortunate in enlisting 
the services of the International Electrotechnical 
Commission, which has agreed to undertake this work 
in co-operation with the Committee. It was considered 
that it might help the electric vehicle movement if 
prospective purchasers could be told that they could 
get vehicles insured at lower rates than those in force 
for petrol vehicles, and the Committee accordingly 
approached various insurance companies and was 
eventually successful in making advantageous arrange- 
ments with the Car and General Insurance Com- 
pany. This company, it seems, is prepared to give 
a 15 per cent. preference off its ordinary petrol insur- 
ance tariffs, and probably at a later date this reduc- 
tion will be raised to 20 per cent. The Committee 
considers that it is very important that municipalities 
owning electric supply undertakings should use these 
vehicles, especially in connection with the work of 
the electric supply department. It has accordingly 
approached the Local Government Board with a 
request that the latter should, when asked, grant 
borrowing powers for the purchase of those vehicles. 
A reply has been received to the effect that the Board 
is prepared to entertain applications from local 
authorities for sanction to borrow money for the 
purchase of vehicles which they are authorised to 
provide in connection with the exercise of their 
statutory powers. 








INSTITUTION OF MECHANICAL ENGINEERS. 
No. IT.* 


THE summer meeting of the Institution of Mech- 
anical Engineers for 1914 was continued at the home 
of the Société des Ingénieurs Civils, Paris, on Wednes- 
day, July 8th, Mr. Michael Longridge, vice-president, 
still occupying the chair. 


The first paper read was on 


*“ THE NEw NICLAUSSE HIGH-DUTY MARINE TYPE 
Borer,” 


by Mr. Jules Niclausse, of Paris. This boiler was 
dealt with very fully and illustrated by a drawing 
in our issue of March 13th last. Records of tests 
which are given in this paper were also given in greater 
detail in the number of THE ENGINEER referred to. 

Professor D. A. Low, opening the discussion, sug- 
gested that it would be instructive, for the purpose 
of comparison, if particulars were given of the per- 
formance of the boiler per square foot of grate area 
and heating surface. 

Mr. W. H. Patchell expressed regret that the 
Niclausse boiler did not get a better trial in England 
some years ago, due to no fault on its part, but to 
other causes over which the inventor had no control. 
Engineers had been driven to the use of water-tube 
boilers owing to the necessity of economising ground 
space. He believed the author was the first to put into 
practical work the short tuke water-tube boiler with 
more or less horizontal tubes. The advantage of the 
first third as compared with the last two-thirds of a 
long tube had been long known, but he believed the 
author was the first to turn it to practical use, for 
which engineers owed him a debt of gratitude. While 
the claim with regard to the high efficiency of the 
Niclausse boiler was probably correct, there was 
nothing in the paper to enable the members to check 
the statements made, and 91} per cent. efficiency was 
a “pretty tallorder.”” Had the author made a balance 
sheet so that he was able to state how much went 
up the chimney, how much was lost in radiation, and 
how much in ashes? If anything like ordinary 
figures were taken for those losses, 8} per cent. would 
not cover them. He noticed that the boiler which 
attained such a very high efficiency was not fitted with 
a superheater, and that raised agein the question of 
priming in connection with water-tube boilers. In 
1895 he read a paper before the Institution on super- 
heating as applied particularly to water-tube boilers, 
and was so bold at that time as to say that priming 
in a water-tube boiler was a virtue, and that when 
a superheater was added to a water-tube generator a 
decent boiler was made of it. That suggestion had 
now been generally followed throughout the country, 
and very few water-tube boilers were sold at the 
present time which were not fitted with superheaters ; 
in fact, a superheater was now looked upon as an 
integral part of a water-tube boiler. He did not 
know why the French navy had not adopted super- 





* No. I. appeared July 10th. 
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heaters, and he would be exceedingly obliged if the 
author could state what the performance of the 
Niclausse boiler was when fitted with a superheater. 
He had compared the 91} per cent. with other records 
of efficiency, and the best he could find for a boiler 
and economiser was in the neighbourhood of 74 per 
cent. For a boiler, superheater, and economiser he 
had records of efficiency of 86.7 per cent. on a semi- 
tubular two-flue boiler; of 86.43 per cent. for a 
Babcock boiler at Manchester ; and of 87.9 per cent. 
for a Babcock boiler in the London County Council 
generating station at Greenwich. An important 
point in connection with the Niclausse boiler was the 
new arrangement of feed distribution. Some years 
ago, when he had to arrange for very high efticiency 
water-tube boilers, he was not satisfied to let the tubes 
immediately over the fire get the last turn at the 
water, so he arranged his boilers with two drums and 
independent headers, so that there was free circula- 
tion for the water and steam from the bottom rows 
of tubes quite independent of the upper rows. The 
author had, however, gone one better by putting his 
bottom rows of tubes in series with the upper rows. 
A considerably higher efficiency could be obtained 
from a boiler if it was fed with hot water than if it 
was fed with cold. If a boiler was fed with cold 
water its natural circulation was upset, but that was 
not the case if it was fed with hot water, and the boiler 
was left to do its proper duty of evaporating. The 
author seemed to have grasped that fact very fully. 
He had put the two halves of the boiler in series, so 
that with the arrangement adopted there was first 
the economiser, then the upper half of the boiler, and 
then the lower half, all three being in series. He 
had no doubt that the arrangement contributed to 
the efficiency, because it gave a true counter-current 
boiler. 

Professor Edouard Sauvage thought the paper 
showed that an excellent boiler had been produced 
by means of scientific work, careful testing, and great 
ability displayed in its construction. Careful study 
and experiment had, first of all, proved the soundness 
of the principle adopted, and, in the second place, 
great care in building the boiler, and the use of the best 
possible machinery with very precise gauges, had 
enabled the author to produce a boiler which was now 
used in many parts of the world. So far as the figures 
for the tests were concerned, every engineer knew 
how difficult it was to get very precise figures ; but 
it could be said with certainty that the Niclausse 
boiler had almost as high a duty as it was possible 
to obtain. 

Mr. Charles Hawksley thought that, in addition 
to the figures given in the appendix, particulars should 
be inserted of the original cost of the boiler and its 
life, both of which items ought to be taken into 
account when considering the ultimate efficiency of 
any boiler. 

The Chairman said the principal point that had 
to be considered on the general question of water. 
tube boilers was what use the boilers were going tu 
be put to. Boilers could not be put down indis- 
criminately for all kinds of work; the particular kind 
of boiler must be adapted to the particular kind of 
work that had to be done. Most water-tube boilers 
were used with the object of economising space and 
obtaining what might be called rapid evaporation, and 
a machine worked at high speed always required a 
great deal more attention than one worked at low 
speed. If a high-speed boiler were placed under the 
charge of a careless man, or a man who was accus- 
tomed to run only a low-speed boiler, trouble was 
practically certain to result, and the water-tube 
boiler would be condemned, as it was condemned 
for many years in England, quite unjustly, simply 
because it was not put to its proper use. He thought 
the greater inclination and the shortening of the 
tubes in the Niclausse boiler was an advantage. 
Engineers also desired to know, not so much the 
quantity of coal burnt per square foot of grate, but 
the consumption of coal per square foot of heating 
surface and the quantity of water evaporated per 
square foot of heating surface. From a rough calcu- 
lation he had made he thought the quantity of coal 
burnt in the first of the experiments with the lowest 
rate of combustion was 3 Ib. per square foot of heating 
surface, and the highest rate 1} lb. per square foot 
of heating surface. The former of those figures was 
certainly most remarkable. In water-tube boilers, 
with their large surfaces and high rate of combustion, 
the amount of radiation and heat transmitted through 
the walls was, in his experience, so great that it 
amounted in many cases to something like 15 per 
cent. Evidently the combustion in the Niclausse 
boiler was very perfect, and he would like to know how 
far the fire-grate was placed below the tubes. His 
experience of many water-tube boilers was that the 
grates were placed far too near the tubes; the gases 
before they were properly burnt came into contact 
with the cold surfaces ; consequently a considerable 
amount of the heat was lost in the production of 
carbonic oxide, and a great deal of smoke was pro- 
duced. He had no doubt the author would give 
particulars of the cost of the Niclausse boiler, but he 
was afraid noman onearth could give reliable informa- 
tion as to its durability. That depended on the 
water the boiler was fed with, the attention it received, 
and the man by whom it was worked. 

Mr. W. Y. Lewis, who replied in the absence of 


M. Niclausse, said the author would be only too 


pleased, in response to the request for further informa- 
tion, fully to disclose every detail connected with the 
Niclausse boiler, and the tests that had been made 
which had resulted in such a high efficiency. He 
could not give at the present moment the information 
asked for regarding the evaporation of the boiler 
alone per square foot of heating surface, but the 
following figures applied to the evaporation per 
square foot of heating surface in the whole combined 
heating surface of the boiler and the economiser. 
When burning coal at 19.51b. per square foot of 
grate surface, what might be called the normal rate 
of combustion, the average rate of evaporation per 
square foot of heating surface in boiler and economiser, 
from 77 deg. feed water temperature to steam at 
about 256 lb. per square inch. was 5.25lb. The 
corresponding figure, when the rate of combustion 
was at the higher rate of 46 lb. per square foot of 
grate area, was 10.8 lb. of steam from feed water at 
77 deg. Fah. and at 256 lb. pressure per square foot 
of heating surface. Those rates were remarkably 
high, but nevertheless they were correct. and were due 
really to the inner tube feeding the evaporating tube 
at the back end always in one and the same direction. 
There could be no question about it that M. Niclausse 
had in his boiler been able to make more use of a 
square foot of heating surface than was possible 
with any other arrangement. Mr. Patchell had 
asked for a balance sheet of the performance of the 
Niclausse boiler, and he was happy to be able to 
supply it. When the results of the tests were sent 
to him (Mr. Lewis) in London he thought there must be 
something wrong with such a figure as 91} per cent. 
efficiency. He consequently submitted the question 
to some experts, including Captain Sankey and the 
Editor of THe ENGINEER, and it was thought advisable 
to have another series of tests made. The duration 
of the tests was relatively short, but a short duration 
boiler test with what was known as a flying start 
was fairly accurate if carefully carried out, and the 


The exhaust, air inlet, and starting valves are of the ordinary 
type, but are provided with a special device to prevent their 
falling into the cylinders if their rods break. The fuel valves 
are either direct-acting straight needles or are balanced and 
worked by rotation. The fuel valve casing of the cylinders 
is fitted at the bottom with a ball pulveriser and a multiple hol. 
diffuser. The first distributes the fuel uniformly with the air thu: 
is injected, and the second distributes the mixture evenly in 
the compression chamber, and in the right direction, this 

































































results that were obtained from those tests very 
closely supported the results of the tests made by the 
French Admiralty (see THe ENGINEER of March 
13th last, where both tests are fully reported). 
In the case of the French tests referred to in 
the paper, the efficiencies claimed were based 
upon the lower calorific value of the fuel. That 
was the universal practice in France and Germany, 
and, moreover, the Institution of Civil Engineers, in 
its recommendations on the carrying out of boiler 
tests now stipulated, that the calorific value of the 
fuel debited against the boiler should be the lower 
one. In the balance sheet for the French Admiralty 
tests the total heat available in | lb. of coal, taking 
the lower value, was 14,000 B.Th.U. The beat 
transferred to water in the boiler and the economiser 
was 12,800 units, and the ratio of that figure to 14,000 
units gave the 91.5 per cent. thermal efficiency. 
The heat lost in the products of combustion going up 
the chimney was 645 B.Th.U., being 4.6 per cent.; the 
heat lost in excess air was 182 units, or 1.3 percent.; the 
heat lost in evaporation and superheating moisture 
in the fuel was 17 units, or .01 per cent.; and the 
balance of heat account including radiation and 
sundry other losses was 356 B.Th.U., or 2.45 per 
cent. With reference to the question of radiation, 
the Niclausse boiler was remarkably compact and 
small; it was very small in height and took up very 
little space on the ground, and radiation was, natur- 
ally, less from such a small boiler than from other 
types of water-tube boilers which had in some cases 
more than twice the cubic contents. The figure of 
2.45 per cent. for radiation compared very favourably 
with figures for radiation in boilers of very much 
larger size and displacement. There were other 
features of the tests which contributed very largely 
to the high efficiency results which had been obtained. 
There was no doubt that the Niclausse boiler, which 
was specially equipped internally with separating 
devices and other means to prevent priming, gave 
dry steam. Even at the abnormally high overload 
of 105 per cent. above the normal load, only about 
1 per cent. of wetness in the steam was obtained. 

The second paper read was on 

“THE DEVELOPMENT OF INTERNAL COMBUSTION 

ENGINES FOR MARINE PURPOSES,” 

by M. Drosne (Schneider and Co.) communicated by 
M. Peloux. As we dealt very fully with the Schnei- 
der Diesel engine in our issue of Dec. 26th last, 
when several drawings and other illustrations were 
given, we present only an abstract of the present 
paper. 

Messrs. Schneider and Co. have for some years specialised in 
oil engines working on the Diesel principle. At first they con- 

















510-H.P. DIESEL ENGINE FOR STEAMBOAT 


preventing it from being injected on parts that might be injured. 
Pumps.—Each oil pump is regulated by varying the 
amount of lift of its suction valve, and the special feature of the 
gear for giving this variation is as follows :—(1) Hand regulation ; 
(2) regulation from the manceuvring cam shaft ; (3) regulation 
by — . : : 
The valves of the air compressor are of extra light steel, with 


























centrated their efforts on four-stroke cycle engines for sub- 
marines, but after experimenting for two years on engines of 
large size running at high speed they undertook the design and | 
construction of all types of Diesel engines, either of the land or | 
marine type, two-stroke or four-stroke cycle, vertical or hori- 
zontal, and single or double-acting. 

The improvements carried out by Messrs. Schneider and (o. | 
relate to the following :— 

The starting and mancuvring gear is arranged with a view to 
starting and reversing the engine as easily and as quickly ax 
possible. There are two cams for each operating valve, one for 
ahead and one for astern running, and adjustable cams on the 
manoeuvring cam shaft, which control the rocking levers. By 
adjusting these cams certain valve levers are thrown out of gear, 
whereas others continue to bear on their main cams, so that 
when starting all the cylinders can be connected to the com- 
pressed air supply, and then the air cut off some of them, and 
fuel supplied. One complete revolution of the driving shaft 
suffices to start the engine. This is done by hand through a 
reducing gear or by a Servo motor, 


| 
| 
| 
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1500-H.P. 6-CYLINDER 4-STROKE ENGINE FCR CARGO BOAT 


short lift designed so as to give large openings. Their coolers 
are multitubular or of the coiled single-tube type, fitted with 
large water-jackets, and ensure the most effective cooling. 
The scavenging pumps are fitted with Hoerbiger valves or with 
cylindrical slide valves, according to the speed. The oil-cooled 
pistons are in two parts, joined together by long bolts in which 
tubes carrying the cooling oil work telescopically. These tubes 
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yrovided with a swivel joint at the bottom, leaving them 


io es move in any direction. The hot oil is returned from the 


piston to @ filter, whence it is pumped by a special pump back 
into the pistons through a tubular cooler. The bearings of 
the crank shafts and connecting-rods have forced lubrication. 
Special splash guards are provided, which keep the oil from being 
thrown on to the cylinder walls and sucked past the piston. 


Dr. H. 8S. Hele-Shaw, in opening the discussion, 

mentioned that out of the thirty engines Messrs. 
Schneider had made, twenty were of the two-cycle 
type, all of them being large-power engines. 
“Mr. G. W. A. Green said it would be interesting 
to know what difference in efficiency, both mechanical 
and thermal, Messrs. Schneider obtained with engines 
of the four and two-cycle type respectively. He had 
been much interested in noticing that Messrs. 
Schneider always used cast steel for the cylinder 
covers. A good many makers had tried cast steel, 
and in almost every case had reverted to the use of 
cast iron because they found that the trouble from 
cracked castings was worse with cast steel than with 
cast iron. It would be interesting if the author 
would state whether Messrs. Schneider had expe- 
rienced any serious trouble in that respect. It was 
also interesting to note that a three-stage compressor 
was adopted instead of the two-stage compressor 
generally used in the old engines for supplying the 
injection and starting air. He thought the arrange- 
ment shown, in the paper, of a scavenging cylinder 
which also incorporated the air compressor was a 
very neat design, but it appeared to be difficult to 
replace a piston ring in the lowest of the three cylinders. 
The scavenging piston was shown without any ring, 
and he would like to know if it was actually made 
in that way. The author called attention to the fact 
that oil cooling was used for the piston in preference 
to water. Where that could be done it was an 
enormous advantage, as the leakage from the oil 
cooling system was of comparatively small import- 
ance, whereas if water were used and it got mixed with 
the oil it ruined the bearing surfaces in a very short 
time. He would like to know whether in engines 
with moderate sized cylinders it would not be possible, 
instead of having a separate system to supply the 
cooling oil to the piston, to use the forced lubrication 
oil. It would be of interest if the author would state 
whether the figures given for fuel consumption applied 
to a two-cycle or a four-cycle engine. 

Mr. P. M. Baker said that in India, where coal was 
comparatively expensive, a guinea upwards having 
to be paid per ton for coal of about 9000 to 10,000 
B.Th.Us. per pound, it was found that a Diesel engine 
practically did not pay for itself unless oil could be 
bought at about 40s. a ton. It seemed to him that as oil 
had a tendency to go up in price, the difficulties of 
running internal combustion engines for marine pur- 
poses were not likely to be so much of an engineering 
as of a fuel supply character. 

Mr. H. C. Sparks said that when figures for the 
economy of Diesel engines were given, very often only 
those relating to fuel consumption were published, 
and not those relating to lubricating oil, and it would 
be interesting to know what the latter amounted to. 

Mr. Drosne, in the course of his reply to the dis- 
cussion, said the cylinder cover of the Diesel engines 
was made of cast steel, as that had been found the 
best for the purpose. The same material was used 
for the exhaust pipes and cylinders and frames, 
and the fact that this material was used explained 
the comparatively high cost of the engines. The 
present engines were four-cycle with eight cylinders. 
In connection with the cooling oil for the pistons, it 
was important to note that the circulation of the 
cooling oil was quite distinct from the circulation of 
the lubricating oil. The same oil was employed for 
hoth purposes, and it therefore followed that the 
excess cooling oil was available for lubrication, It 
was necessary to employ an oil having a high calorific 
capacity, as it left the piston very rapidly and had 
a temperature at the time of 102 deg. The consump- 
tion of lubricating oil was very small. In a two-cycle 
engine of 1100 horse-power supplied to the Japanese 
Marine, the loss of oil was only 12 grammes per 


2 
effective horse-power per hour. With regard to 
fuel, generally it was either Texas or Russian. ‘Texas 


oil was the most economical, as was shown by the 
vrance, which made the complete round voyage 
between Glasgow and New Caledonia with such oil 
at a less cost than was made by her when fitted with 
the ordinary marine engine using coal. 


The next paper read was entitled 
“THE BALANCING OF INTERNAL COMBUSTION 
ENGINEs,”’ 


and was contributed by Mr. H. F. Fullagar, of New- 
castle-on-Tyne. It was presented in brief by Mr. 
W. Hanning. As we have already dealt with the 
Fullagar engine—see last week’s issue—and give 
drawings of it and another paper about it to-day, it 
will be sufficient to give a brief abstract of the present 
contribution, 


The problem of balancing internal combustion engines is in 
xeneral much more difficult and complex than the corresponding 
problem with steam engines, chiefly because the adoption in the 
former case of single-acting cylinders limits the choice of crank 
angles, whilst the variations of fluid pressure are more sudden 
and violent than with steam engines. But while the difficulties 
are greater, the chief purposes for which internal combustion 
engines are applied eal bor @ much higher standard of balance 
than with reciprocating steam engines. 

Freedom from vibration involves balance of at least two kinds 
~—halance of mass and balance of impulse. 

Balance of Mage requires that the inertia forces due to” the 
acceleration of the rotating and reciprocating parts shall 





neutralise each other and have no external resultant. If this 
condition be fulfilled, and the engine be driven from some 
external source, with the combustion chambers of the cylinders 
open to the atmosphere, the engine will be free from vibration. 
Balance of mass is so well understood that it is sufficient to note 
that the only engines which have complete balance of both | 
primary and secondary mass forces are the rotating engine, 
such as the Gnome, engines with five and with six cylinders | 
in line, and the four-cylinder two-stroke engine with cranks at 
right angles. Of course, multiplications of these last three of | 
the “‘ V ” or radial type engine, in which the parts in each axial | 
plane are balanced, are completely balanced as a whole. On the 
other hand, four-cylinder engines of the four-stroke type, in 
which the four cranks necessarily lie in one plane, bave a serious 
want of balance due to the secondary inertia forces, and in the | 
“V” engines with eight cylinders the want of secondary balance | 
is still greater. 

Balance of Impulse.--Balance of mass is, however, insufficient 
by itself to produce a vibrationless engine, because it takes no 
account of the violently fluctuating pressures in the cylinders, 
and the consequent strains in the cylinders and engine framing. 
To secure freedom from vibration it is necessary so to arrange | 
the cylinders in relation to the crank shaft that the strains in 
the framing are either eliminated or so balance each other that 
they have no tendency to shift the centre of gravity of the engine 





| 
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—Double-Acting Valveless Engine with four Impulses per Shaft per Revolution. 
Perfect balance of all five kinds. 


conditions, This ent has the further advantage that 
for aviation purposes two propellers can be driven directly. 
If of the same area as a single propeller, they will, of course, 
have a correspondingly Ion aiaote, and for the same revolu- 
tions have 41 per cent. greater pitch ratio—a feature which will 
considerably increase their efficiency. If two such cylinders 
are placed side by side, and their connecting-rods coupled to 
npaite cranks, these rods will then balance each other. The 
“Fullagar” arrangement of cross-connected pistons can be 
applied to two-shaft engines of this type also—see illustration. 
In this engine, working upon the two-stroke cycle, each of the 
two shafts receives four impulses per revolution. Such engines 
will have absolutely perfect balance of all forces—mass, impulse, 
torque, and gyrostatic effect. 


Sir Richard Paget, as chairman of the company 


| which was developing the new principle of engine 


invented by the author, opened the discussion, and 
dealt in the course of his remarks with the balancing 
of engines, which he said many engineers were apt 
to think was a desirable but not necessarily a funda- 
mental thing. 

It was impossible, owing to the shortness of time 
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FULLAGER ENGINE FOR AEROPLANE 


relatively to its crank shaft™and point of support. This con- 


dition may for brevity be termed balance of impulse. 


exactly similar charges, the varying strains produced would not 
alter the position of the centre of gravity of the engine. 


roduce no direct strains in the framing of the engine at all. 
Caddeteanntel, secondary balance is not obtained. It is 
obtained in Junker’s tandem arrangement, but at the expense 
of considerable height and complication. 

Complete primary and secondary balance of mass with 
balance of impulse is obtained more simply with the “ Ful- 
lagar’’ arrangement. A 500 horse-power engine of this type 
has been in operation about a year. It has four cylinders of 
12in. (305 mm.) bore, and eight pistons with a common stroke 
of 18in. (457 mm.) connected to a four-crank shaft. It easily 
develops 550 brake horse-power, and its weight, including | 
a fly-wheel of 30 cwt. (say, 1500 kilos.), is under 21} tons (say, 
21,500 kilos.). The four pairs of connected pistons weigh | 
approximately 2 tons (2000 kilos.), and at normal speed of 
250 revolutions per minute, when the pistons have a mean speed 
of 750ft. per minute (3.8m. per second) there is hardly any 
perceptible vibration. Even when the speed is increased to 
300 revolutions per minute, giving a piston speed of 900ft. per 
minute (4.5m. per second), vibration is still very slight. At 
first sight it might be supposed that the oblique rods would 


If the | 
opposed cylinders could be arranged to fire simultaneously with | 


In the | 
well-known Oechelhauser arrangement the varying fluid pressures | 


| first place, been placed upon the trollies P—Fig. 1. 


available, further to discuss the paper, and the 
Chairman invited the members to send in com- 
munications for publication in the “ Proceedings.” 

The last paper was on 

‘* IMPROVEMENTS IN Motor LorRikEs: SELF- 
LOADING ; ALSO DRIVING AND STEERING THROUGH 
ALL WHEELS.” 
by M. Brillié, of Paris. In the absence of the author 

it was taken as read. 

Heavy lorries are coming more and more into use, and the 
following is a description of an arrangement which has been 
introduced recently in France, with a view to simplifying and 
saving time in the operations of loading and unloading. 

Setr-Loapinc Motor Lorry, 

This vehicle is designed to transport loads which have, in the 
These are 
hauled up on to the chassis by means of a capstan worked by 
the motor itself. By this method the lorry need not be detained 
for a long time at the loading and unloading.places. Say one 
of the trollies is being loaded at a point (a) and another is being 
unloaded at a point (6); the_lorry departing from (6) leaves an 

















Fig. 1 


SELF-LOADING MOTOR LORRY 


involve considerable friction ; but the anglé of the rods is less 
than the maximum angle of the connecting-rods, and this 
friction is actually less than would be the case if each of the 
eight pistons had its own crank and connecting-rod. In the 
500 horse-power engine above mentioned the mechanical effi- 
ciency, excluding the air and gas pumps, is over 90 per cent. 

The condition of balance attained with the cross-connected 
construction of engine above mentioned is all that could be 
required for almost every application of internal combustion 
engine ; but there is still one unbalanced reaction of the engine 
itself, namely, the effort of each successive impulse to rotate 
the engine backwards round its crank shaft, and there is also 
the gyrostatic effect of the fly-wheel or propeller, which in the 
e iar case of aeroplane engines it may be desirable to eliminate. 

o Mr. Lanchester belongs the credit of having produced the 
only engine extensively used in which, in addition to mass 
balance, torque balance was secured between the working parts 
of the engine itself. His well-known engine was fitted to 
Lanchester cars about 1896. 

In an engine which secures perfect balance of all forces, two 
opposed pistons in a single cylinder are connected to two oppo- 
sitely moving crank shafts, at opposite ends of the engine—see 
illustration. The shafts need, of course, to be kept in phase by a lay 
shaft and screw gears, or by a pitch chain and spur gears, though 
the connection has to perform no appreciable work under normal 

















empty trolley at (a) and takes a loaded one to (b), returning 
again with an empty one. ‘The operations. of loading and 
unloading are performed by means of an open tilting truck C, 
which is pivoted at the back of the chassis, and which serves 
as an inclined plane. The particulars of the different parts of 
the lorry and its accessories are as follows:—The chassis, 
except in a few particulars, is similar to that of the Paris motor 
omnibuses. It differs from the 'atter in that the front seat is 
made to carry three persons ; the bonnet sides have to be lifted 
so as to free the inside flaps, and the frame plates are cut short 
behind the back axle so as to allow the truck C to tilt. 

The framework c serves to connect}the lorry with the trestle 
G, which forms a part of the loading arrangement. The capstan 
is placed on the left of the chassis; it carries a steel drum d 
worked by a couple of bevel wheels driven by a chain, the driving 
pinion of which is mounted loose on the front end of the change 
gear lay shaft. A dog clutch worked by a lever throws the 
pinion in gear and runs the capstan. A safety ratchet prevents 
running back when the clutch is disengaged, or if the chain 
breaks. The tightness of the chain is adjusted by a stretcher, 
which is reached by removing the cover plate. To lubricate the 
capstan, the top cover must be removed and oil supplied through 
the two holes in the drum d. 

Tilting Truck.—This consists of side members }, firmly braved 
in the centre at E, and also at the back about which the whole 
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l 
tilting frame rocks. In front these side members are not con- | 
nected, but are strengthened by stays. In running order they | 
bear on brackets m fixed to the longitudinal frame of the vehicle. | 
In the crotch of the fork formed by the stays rollers are arranged 
for guiding the ropes when the truck is tilted. 

Tresile.—In order to facilitate the operations of loading and 
unloading, the back of the truck when tilted rests on a trestle G, 
the position of which with reference to the vehicle is secured by 
the metal framework, which hooks on to the back of the longi- 
tudinal frames of the chassis at c and g. This trestle forms an | 
extension to the inclined way produced by tilting the truck. | 
At each loading or unloading depét a trestle and frame must be 
provided so as to save carrying them on the vehicle at every | 
journey. 

LIoading.—The vehicle must be backed approximately | 
centrally to P, and the trestle fixed in its proper position by | 
means of the frame H. The rope J is then hooked on, and the | 
truck C tilted till its back end rests on the trestle G. If the | 
trolley P is empty or only lightly loaded—up to 2 tons, for 
instance—the rope J is arranged with a single purchase block. 
One end of the rope is made fast to the central hook r of the | 
tilting truck, and passes thence over the roller in the crotch of 
the fork of the tilting truck, over a hinged snatch block arranged | 
ceatrally on the chassis at the same height as the capstan, and 
then takes several turns round the drum d. Two or three | 
turns are sufficient for the empty trolley, and four turns for a 
load of 2 tons. Above 2 or 3 tons the cable is given a double 
purchase by the use of pulley block M—Fig. 1 and Fig. 2. The 
free end of the rope is made fast to the front of the chassis, and 
the pulley block hooked to the central hook r of the truck, and 
four turns of the rope are taken round the capstan barrel. 
The motor having been started the capstan is engaged in gear 
by means of the lever to the left below the seat. A slight pull 
on the free end of the rope ensures the hauling into place of the 
loaded truck. 

Two men are necessary for the operations of loading and | 
unloading, the one who is seated in the driver’s seat being under 
the orders of the other ; it is necessary that the driver should be | 
ready to stop the operation by slowing the engine or declutching 
in the event of the strands marrying on the capstan drum ; this 
can only occur if the barrel is allowed to become rusty and the 
rope is caked with mud. 

When the truck tilts one or two turns of rope can be taken off 
the barrel and the operation completed with two turns only. 

Unloading: (1) Quick Unloading.—To do this set up the 
trestle G and hook on the frame H. Push or lever back the 
trolley P from the cleats along the flange R until the truck C 
tilts over, when the trolley P rolls off and stops after rolling a 
short distance on the ground. To start the trolley backwards 
the capstan and the wire rope K may be used, then hook on®the | 
rope at s and pass the cable round the pulleys O and N, and 
thence twice round the drum of the capstan. 

(2) Slow Unloading.—To do this hook the cable at r and lever 
the trolley back, keeping the cable taut ; this may be done by 
taking two turns round the capstan drum and slacking out the 
free end, the capstan being, of course, locked. 

(3) Unloading in Bulk.—The loose cross-bar T at the back 
of the trolley should be removed, and the trestle G is not re- 
quired. The chain U to the right, at the front of the truck, must 
be hooked on to the front hook s, on the right of the trolley. 


Fic, 2.—Loading. 
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Load on Driving Wheels. 


At } total weight .. 3.69 tons 
At § total weight .. 2.46 tons 
Gear Ratios and Speeds. 

Diameter of driving wheels . . koe 3ft. 3.37in. 
Bevelgearratio .. .. .. . 13/46 teeth 
Reduction at the road wheels «- cco oo 15/08 teeth 
Ist. | 2nd. | 8rd. 4th. 

Speed in miles per hour (1000 revs.) .. 1.8 3.5 5.9 | 10.6 
Ratio of s Sg ree | 1.97 | 3.3 6 
Caleu efficiency .. 80 80 80 | 80 

- 2.9 1.5 0.90!) 0.49 


Tractive effort, in tons .. rn 
Performance of the Car when Running on Good Roads and Bad 








Roads. 
Roads, . 
Se sets oe ‘ ¢ | Load carried 1.9 ton. 
Hard. | Soft Load carried 1.9 ton. | cad hauled 24°6 tone. 
—— Total ‘oad 7.3 tons. | Total load 16.5 tons. 
44.091b. | 88.181b. Tractive Sperd, | reactive | Speed, 
| | | Gear. |miles Gear. miles per 
| perton. perton. effort. | cen effoi } — 
e | |-——_— 
Gradient Gradient Tons. — Tons. | 
per cent. | per cent. | | 
Level — 0.15 | 4th | 12.43 | 0.45 | 4th 10.56 
2 Level 0.3 4th | . ; Oo 3rd 5.9 
4 2 0.45 4th . 1.35 2nd 4.04 
6 4 0.6 3rd | 7.15 | 1.8 | Ist 2.18 
8 6 0.75 3rd ” 2.48 Ist ” 
10 8 0.9 | 3rd 62 | 2:7 | tet is 
12 Ww 1.05 2nd 4.04 | Capstan 
4 2 1.2 | 2nd oan a 
16 4 1.35 2nd ee 8 
18 16 1.5 2nd . | ” 
20 18 1.65 | Ist | 2.18 | yi 
25 3 io at |. x 
30 28 2.4 Ist ” 
Petrol Consumption, 
Miles per gallon. 
7.24 (about) 


5.76 


NE AN Ga ka. ne ‘ ae 
ES Oe ere Pere 
With carried load of 1.9 ton and towed load of 

14.8 tons ns sel an” Pe’) than ae, So: es ae 
These figures are for a well-maintained and well-driven car running on 
roads in fair condition. 


1.89 


Approximate Weight. 


Tons. 

Lorry empty (in running order) 5.4 
Maximum load .. .. .. .«. 1.9 
7.3 


Total .. 


The capstan can work at four different speeds, according to the 
notch occupied by the gear change lever. These correspond to 
rope speeds of 11.8in., 23. 6in., 39.4in., and 70.8in, per second. 
Only the first and second speeds appear to be of practical use. 
The capstan can give a tractive effort of about 3 tons, using the 







| 
_and driven on that principle, and for ease of manipula. 
| tion by a man who had practically very little expe. 
| rience the results were quite wonderful. 
Dr. H. 8. Hele-Shaw, having pointed out that (|i. 
/manceuvring properties possessed by a four-wheeled 
| tractor were extraordinary, the discussion on the 
| paper was concluded, and as in the absence of {|e 
| author no reply could be made, the technical business 
of the meeting came to an end. On the motion of 
the Chairman, a hearty vote of thanks was accorded 
| to the Société des Ingénieurs Civils and the varioiis 
| other individuals and firms who had so largely c¢o):- 
tributed by their courtesy and their labours to tie 
| success of the meeting, and the proceedings terminat«:|, 
The dinner of the Institution was given in tie 
| Hotel Continental on Tuesday evening and was very 
well attended. The principal speakers were My, 
Longridge, who occupied the presidential chair in t}\ 
absence of Sir Frederick Donaldson, Mr. J. A. \’. 
Aspinall, Mr. William Hanning, Mr. Henry Gall, aii 
| the Earl of Granville. In all the speeches there wer: , 
/naturally, kindly references to the understandin. 
between the peoples of France and Great Britain ac 
to the commercial ties which bound the two nation. 
together. Mr. Hanning, who, as President of thu 
British Chamber of Commerce in Paris, may |v 
regarded as a high authority on trade statistics, gay: 
the following interesting figures to show the develo))- 
ment of trade between England and France. 11 
1890 the value of British engineering imports into 
France amounted to 22} million francs, in 1900 1) 
nearly 39 million franes, in 1910 to 544 million francs, 
whilst last year they reached the formidable figure 
of 675 million frances. Mr. Hanning expressed hit- 
self as strongly in favour of the Channel Tunnel, and 
expressed the hope that a penny or, if not that at 
least a three-halfpenny Franco-British postal servic«, 
would soon be established. 


| 
| 








COAL SHIPPING FACILITIES AT BLYTH. 


New staiths providing two coaling berths for ships wu) 
to 10,000 tons are to be constructed in the upper harbour 
at Blyth in order to cope with the increasing traffic from 
Ashington and other groups of collieries in the south 
eastern portion of the Northumbrian coalfield. The new 


F iG. 3.—Motor-Lorry Driving and Steering by all four Wheels. 
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When this is done, tilt the truck over. The back of the truck 
then bears on the ground while the trolley P is retained on the 
truck C by the chain U, and the load falls out in bulk on to the 
ground. If necessary, the vehicle is drawn forward clear of the 
load. 
Motor Lorry Drivinc anp STEERING BY ALL Four WHEELS. 
A general arrangement and plan of this motor lorry is shown 
in Fig. 3. The box containing the motor and the machinery is 
situated between the two axles, and the driver’s seat is arranged 
above this. The motor is on the left side of the chassis. The 
gear is contained in a steel box, which serves to brace the frame 
plates together. The main shaft is hollow to allow the driving 
shaft of the motor to pass through and to carry the clutch gear 
behind the gear-box. The gear-box is fitted with four speeds 
forward and reverse at each speed ; it also contains a clutch for 
working the capstan. ‘Two cardan joints connect the gear-box 
with the two differential gears of the front and back axles 
respectively. The road wheels are driven by means of internal 
racks, which are fixed to them, through pinions carried in 
bearings carried by the stub axle forgings. The pinions are 
driven by cardan joints arranged co-axially with the steering 
axes of the stub axles, so that they can follow the wheels with 
the steering movement of the stub axles. The front and back 
axles are identical in design, as also are the road wheels, which 
are interchangeable. A compensating lever connects the front 
ends of the two front springs to enable the vehicle to travel 
over uneven ground. The car carries a platform at the back, 
and one at the front, both of which are fitted with sides and 
ends. This permits of the platforms being so loaded that the 
load on the wheels is equalised. 


Main Characteristics. 





19ft. 0.4in. 


Weight, in runni Pes 
The following table shows the The 
speeds correspond to 1000 revolutions of the motor per minute ; 
the speed can be increased to 1200. 
Distribution of Load. 


Length .. .. - 
Width overall .. 6ft. 10.2in. 
Wheel base .. .. Ilft. 1.9in 
a .. 5ft. 8.8in. 
Diameter of wheels So a .. 3ft. 3.37in 
Double pneumatic tires .. .. .. -- 120mm. 
Outside diameter of turning circle ee 
Horse-power of motor at 1000 revs. per minute - OEP. 
Bore. . ee ee ee ae ee a 
Stroke .. .. -- 5,5lin 
Weight,empty .. .. .. .. 5.4 tons 
ng order.. Se 
working conditions. 


3.5 tr ns 


Front wheels 





3.9 tons 


ee ee ee 
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uw 


Swain 


first and second speeds with four turns of rope. The latter is of 
hemp, ljin. diameter; breaking load, 7.4 tons; weight per 


metre (39.37in.), about 2}1b. The equipment of the tractor | 
consists of :—(a) A hemp rope 60 yards long, provided with a | 


liced hook at one end—wound on the box cover of the capstan ; 
(5) steel extension ropes, about 22 yards long, for hauling from 
distances over 55 ae. With these ropes distances of 66 to 109 
yards can be reached and the load made to advance in stages. 
The extension repes are wound at the back of the seats. 
pulley block, so that the pull can be doubled ; (d) wedges and 
spikes for anchoring the lorry during loading operations ; (e) 
non-skid chains for the wheels ; (f) two small portable bridges 


for getting over trenches; (g) a handspike, crowbar, shovel, | 


pick, chains, blocks, &c., for various purposes, as required. 


Mr. Legros, opening the discussion, said it was not 
clear how many platforms were necessary in practice 
with each of the motors in service. 
one more was required than the number of stations 
necessary for the motor in its work. 
@ very interesting one, and the members would be 
glad to know whether any practical results had been 
obtained from it. With regard to steering on all 
four wheels, he pointed out the difficulty of getting 
a vehicle away from a curb owing, of course, to the 
fact that the rear axle, instead of remaining at rest 
as in the ordinary vehicle, was steered inwards. 

Mr. Henry Fowler said the question which naturally 
arose in connection with the movable platform was 
that the weight upon the lorry was very materially 
added to by its use. If the diagram in the paper was 
correct, the lorry ran upon such small wheels 
that it would be very awkward to get it out 
except on a very level and smooth floor. Great 
difficulty had been experienced on the Midland Rail- 
way in the use of trailers, and so far as the vehicle 
described was concerned, he thought in England the 
extra weight, in addition to the extra complications, 
would tell very greatly against its use. With regard 
to the use of a motor lorry driving and steering on all 
four wheels, he had recently had considerable expe- 
rience with small electric lorries which were built 





(c) A | 


It appeared that | 


The system was | 


staith jetty will be 1570ft. in length and there will be a 
depth alongside of 30ft. at low water and 45ft. at high 
water. The contract for the work has been placed with 
Mitchell Brothers, Limited, of Glasgow. The whole of 
the work will be carried out in timber, the substructure 
| at the cost of the Blyth Harbour Commissioners, whilst the 
superstructure will be built at the cost of the North-Eastern 
Railway Company. A large tidal basin is also now being 
dredged by the Blyth Harbour Commissioners at the site 
of these new staiths, and this work, which involves the 
removal of 1} million tons of material, will give a deep- 
water area of about 15 acres. Whilst’ shipping coal on 
the gravitation principle, these new staiths are also to be 
equipped by the railway company with modern anti- 
breakage appliances, worked electrically, and capable of 
coaling the largest ships’ bunkers. It is also proposed 
in the near future to extend the east pier at Blyth by the 
construction of a monolithic concrete pier, 1120ft. in 
length, extending in a southerly direction from a point 
adjacent to the present east pier lighthouse. This pier 
will be founded upon rock, and its base will consist of 
concrete sack blocks built up to a level of 3ft. to 4ft. 
above low-water mark. Upon the sack foundation a 
monolith of concrete will be raised as mass work withiv 
a timber casing to a height of 7ft. above high-water 
level, and it will be surmounted by a decking carried 
on open framing of reinforced concrete. Future improve- 
ments are contemplated on the west side of the Blyth 
Harbour entrance, which comprise the reconstruc- 
tion and extension of the west pier and the provision 
of wave-spending basins. The extension of the pier 
is rendered necessary by the fact that with the present 
piers it is not practicable to maintain a depth of more than 
20ft. of water in the entrance channel. 


Ir is expected that in the course of a few days the Prime 
Minister will be again questioned as to the decision of the 
Government regarding the Channel Tunnel scheme. 
Should the Government decide not to oppose the proposal 
—and in parliamentary circles there is a disposition to 
believe that this will be the case—the Channel Tunnel 
Company will give notice in the autumn of the presentation 
next session of a Bill to give effect to the scheme, 
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DOCK DEVELOPMENT AT NEWPORT. 


On Tuesday of this week the new entrance lock 
iv the South Dock Extension at Newport, Mon., was 
formally opened by Prince Arthur of Connaught. 
The completion of this lock marks the conclusion of 
the scheme of dock improvement that has been under 
way at Newport for the last nine years or so. 


Situated on the river Usk close to where it joins the 
severn, Newport is admirably adapted to serve as | 


the port of shipment for the eastern Welsh coalfield. 
The history of its docks begins in 1842, when a dock 
of 44 acres was opened. In 1858 this old dock was 


enlarged to 12} acres. It is still in existence, but its | 
use is restricted by the dimensions of its entrance | 


lock which is only 220ft. in length and 61ft. broad. 
The real development of the town did not, however, 


commence properly until 1875, in which year the | 


\lexandra North Dock, with an area of 28} acres, 
was constructed at a point somewhat farther down 
the river by the Alexandra (Newport and South 


Wales) Docks and Railway Company. The entrance | 


lock to this dock is 350ft. long and 60ft. 9in. wide, 
with 35ft. of water on the outer sill at ordinary 
spring tides. At the same time 400 acres of the 
surrounding land were acquired for the construction 
of wharves and warehouses and for future dock 
extensions. 

The first extension was made in 1893, when the 
original South Dock, with an area of 20 acres, was 


added. The two docks were united by a connecting | 


passage, so that vessels could enter the South Dock 
by way of the North Dock and the North Lock. 





about 4000ft., and a width of about 1000ft. It pro- 
| vides a quayage of 10,951ft., or almost exactly half 
‘of the total provided by the whole dock system. 
| On the north-west side of the dock six hydraulic 
| coal hoists, each with a capacity of about 420,000 
| tons per year, are provided for, and of these, four 
are already at work. A seventh hoist will be erected 
at the south-west end of the dock. On the opposite 
side of the dock from the coal hoists a concrete 
quay wall, 3600ft. in length, has been constructed. 
Twenty hydraulic cranes are here installed along 
the edge, while near the new lock entrance is a 
100-ton electric crane. Warehouse accommodation 
is or will be provided on this quay. A railway line 
is brought round to it from the marshalling sidings 
| behind the North Dock and branches out into numer- 
| ous sidings on the quay. Where this line crosses the 
| old south entrance lock, a rolling bridge is provided. 
The new entrance lock to the South Dock is situated 
near the south corner. It is 100ft. wide, and has a 
‘length of 1000ft. For convenience in handling 
smaller vessels it is arranged with three sets of 
hydraulically operated gates, which give alternatively 
lock lengths of 1000ft., 600ft. and 400ft. At high 
| water of spring tides there is a depth of 45ft. on the 
outer sill. At low water of spring tides the water 
over the sill is 1]ft. in depth, and at low water of 
neap tides the depth is 20ft. A portion of the lock, 
it will be noticed from the map, is constructed in 
reclaimed land. Pitched embankments surround 
this reclaimed portion, and at the channel entrance 
to the lock two concrete wing walls act as retaining 
walls to the embankment. These wing walls are 
stepped down from the lock head towards the channel, 
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THE DOCK SYSTEM 


In addition, however, the South Dock was provided 
with a separate lock, 470ft. in length with 35ft. of 
water on the sill, as in the other. Both the North 
and the South Docks were constructed to have an 
average depth of 30ft. of water. 

In 1905 the second extension was commenced. 
This consisted of enlarging the South Dock until it 
provided a deep-water area of no less than 96 acres. 
Of the 76 acres thus added, 49 acres have been com- 
pleted and rendered available for shipping for some 
time past. The completion of the remaining 27 acres 
and the construction of a new entrance lock, 1000ft. 
in length, was signalised by the ceremony of last 
Tuesday. 

A general plan of the Alexandra Docks, as now 
existing, is given in the accompanying engraving. 
The main contractors for the dock extensions and 
the construction of the new entrance lock were Messrs. 
Easton, Gibb and Son, who have worked under the 
superintendence and to the designs of Sir John 
Wolfe Barry, Lyster and Partners. The whole of 
the scheme carried out since 1905 has involved an 
expenditure of about £2,000,000. A portion of 
this sum represents the expenditure on the construc- 
tion of a new river wharf and of a timber float or 
basin near the North Dock. It will be noticed, also, 
from the map that the sinuous course of the river 
Ebbw, a tributary of the Usk, formerly covered a 
good part of the site required for the South Dock 
extension, and that the river has been diverted 
into a straighter course at the south-west end of 
the dock. 

The South Dock as now extended has a length of 





AT NEWPORT, MON. 


so as to follow the slope of the embankments. Thus, 
at the inner end the walls are over 70ft. in depth 
| from the coping to the foundation, while at the channel 
‘end they have a depth of about 25ft. From 
| the concrete wing walls, two timber jetties, one 
800ft., the other 500ft. in length, extend sea- 
wards. and form a fan-shaped entrance to the 
lock. A channel two miles or so long has been 
dredged from the mouth of the river Usk to the 
entrance to the lock. The bottom of this channel 
has a minimum width of 650ft., and opposite the lock 
it widens to 1000ft. For the present the depth of 
the channel is 3ft. short of the depth of the outer 
sill of the new entrance lock. 

For some years a hydraulic power station has 
furnished the requisite power for the cranes, &c. 
This station, situated as shown on the plan at the 
north end of the North Dock, has been considerably 
extended to meet the new demands for power. In 
addition, a separate power station has been erected 
close to the new lock entrance. The plant in this 
station consists of two pumping sets and two electric 
lighting and power sets. The pumping sets each 
consist of a 1200 horse-power vertical triple-expan- 
sion engine of the marine type, directly coupled to a 
centrifugal pump. The two sets when working 
together can deliver 10,000,000 gallons of water per 
/hour into the. dock for five hours, divided equally 
on each side of the time of high water. The floor of 
the pump-house is 26ft. below quay level, so as to 
| shorten as much as possible the length of the suction 
| pipes required. In a basement beneath the pump- 
' house floor the surface condensers and air and circu- 





lating pumps are installed. The electric plant is 
installed at the quay level, and consists of two high- 
speed engines directly coupled to three-phase 
alternators, each with a capacity of 500 kilowatts. 
The current is generated at 3600 volts, and is dis- 
tributed through transformers. 

Even in a brief description such as this some 
reference must be made to the difficulties which have 
attended the carrying out of the work of extension, 
and which have so greatly hampered and delayed 
its completion. The entire site was covered with 
a heavy stratum of slippery mud, under which 
came a bed of sandy gravel and silt, and then 
some hard marl rock. All the lock walls in 
the new work have been carried down to this 
marl foundation. Prior to the construction of 
the entrance lock and its wing walls, a temporary 
tipped embankment in the form of a crescent with 
its convex face pointing seaward was constructed 
on the foreshore outside the site of the works. In 
order to ensure the safety of this dam, the contractors 
had to dredge away the mud and silt in the neigh- 
bourhood until the gravel substratum was reached. 
The dam even then was not absolutely water-tight, 
but it served its purpose satisfactorily. 

On the evening of July 2nd, 1909, a terrible disaster, 
involving the loss of about thirty-eight lives. occurred 
at the works. A trench about 60ft. deep had been 
excavated for the foundations of the west wall at the 
sea end of the entrance lock. The timbering used at 
this trench was heavy, consisting of 14in. square pitch 
pine piles strutted from top to bottom with 12in. square 
timbers. The work had been practically finished. The 
marlrock at the bottom of the trench had been reached 
and cleared ready for concreting. Then, suddenly, 
just as the day shift men were about to leave off 
work, the timbering collapsed. Of the sixty men 
working in the trench at the time, about one-third 
escaped with their lives. We may add that in the 
subsequent Home-office report on the disaster no 
blame was apportioned to anyone. 








MEETING OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS. 
No. IL* 


THE combined meeting of Conference of the 
Institution of Naval Architects, the Institution of 
Engineers and Shipbuilders in Scotland, and the 
North-East Coast Institution, was resumed at 
Newcastle in two sections on July 8th. 

At one section Sir Charles Parsons, President of 
the North-East Coast Institution of Engineers and 
Shipbuilders, occupied the chair. 


The first paper taken was that by Mr. J. R. Perrett, 


‘* NoTES ON WARSHIPS DESIGNED AND CONSTRUCTED 
BY Str W. G. ARMSTRONG, WHITWORTH AND Co.” 


This paper gave a historical summary of the 
warship building activity of Sir W. G. Armstrong, 
Whitworth and Co., Limited, from 1867 onwards. 
The author has been chief naval architect and general 
manager to the firm for the past twelve years, having 
succeeded Sir Philip Watts in that capacity in 
1902, when Sir Philip became Director of Naval 
Construction at the Admiralty. The paper was 
almost entirely a record of facts connected with the 
various warships built by the Elswick firm. We 
reproduce from it the following extract dealing with 
the training cruiser Chao Ho. A brief description 
and an illustration of this vessel will be found in our 
issue of October 27th, 1911. 


Another interesting vessel which we recently completed 
and delivered to the Chinese Government was the Chao Ho, 
a training cruiser of 2750 tons, specially designed and con- 
structed to afford the fullest possible instruction in naval 
seamanship and gunnery. She had a length of 330ft., beam 
42ft., and carried quite a museum of guns, including two 6in., 
four 4in., two 3in., six 3-pounders, and two machine guns. 
Her machinery was of the Parsons compound marine steam 
turbine type, and on the official speed trials she achieved remark- 
able results, which might prove valuable for future guidance 
in designing vessels of her class. 

The speed trials were commenced on January 23rd, 1912, 
when a series of progressive runs were taken on the Hartley 
mile. The morning being somewhat hazy, it was necessary 
to run closer to the shore than desirable, with the result that 
the effects of the shallow water soon manifested themselves. 
Comparison with results obtained at a later date in deep water 
showed that reduction in speed due to insufficient depth of 
water began at about 17 knots, and increasing rapidly amounted 
to about half a knot when a speed of 20 knots was attained. 
Later in the day, when high-power runs were taken, the haze 
had lifted, and the vessel was run as far from the shore as 
possible without rendering the measured mile post invisible to 
the naked eye. The increased depth of water thus obtained 
had a marked effect upon the speed, but even at this distance 
from the shore the speed in the neighbourhood of 22 knots was 
one-fifth of a knot less than that subsequently obtained in deep 
water with the same power. These trials provided another 
example of the unsuitability of our Hartley measured mile for 
high-speed vessels. , 

On January 30th, 1912, a twelve hours’ trial at four-fifths 
full power was carried out, in the course of which six runs were 
taken upon the deep-water mile at St. Abbs Head. The mean 
speed during the six runs was 20.75 knots, the revolutions per 
minute being 492 and the shaft horse-power 5366. Over the 
whole of the twelve hours the mean speed was 20.7 knots, the 
corresponding revolutions being 491 and the shaft horse-power 
5394. The mean coal consumption during this trial was 1.71 Ib. 
per shaft horse-power per hour. 

The full-speed trial was taken on February 15th, 1912, and 
was of four hours’ duration. During six runs upon the St. 
Abbs mile a mean speed of 22.257 knots was obtained, the 
revolutions per minute being 558.75 and the shaft horse-power 
8797. The results for the four hours’ trial were :—Mean speed, 
22.123; revolutions, 555.4; shaft horse-power, 8626; mean 
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coal per shaft horse-power, 1.511b. The displacement upon the 
runs was 2424 tons. At aspeed of 20 knots—the speed at which 
the vessel was designed to run—the shaft horse-power recorded 
was 4500 and the revolutions per minute 468. The form of the 
vessel was based on that of a model which gave exceedingly 
fine results in some experiments made at the Admiralty Tank 
at Torquay when I was an assistant in the works, and I make out 
that the propulsive coefficient at top speed, the effective horse- 
power being based upon the resistance of the naked model, is 
55 per cent., while at 20 knots the value is 56} per cent. This 


latter figure is the highest we have yet reached with turbine- 
driven vessels, and has been but rarely attained in vessels fitted 
with reciprocating engines running at @ much smaller number of 
revolutions per minute. 


Admiral Sir Reginald Custance said no one could 
have listened to the paper without being impressed 
with the importance of the work carried out at Elswick. 
The firm had always endeavoured to realise the views 
of naval officers, and it was possible now to see that 
in the past the Admiralty had made mistakes in 
design. The Victoria was an instance of a design 
which no naval officer or architect would dream of 
producing to-day. Having regard to what had taken 
place in the past, he would suggest that perhaps 
everything was not right with what was being done 
at present. Might not the first general naval action 
show that mistakes were still being made? The 
paper was very interesting on the gun versus armour 
question. The gun had always been kept to the front 
by the Elswick firm, and the late Lord Armstrong 
was an advocate of it against armour. The Elswick 
firm was still adhering to Lord Armstrong’s ideas. 

Sir Philip Watts referred to the fact that he had 
been more or less closely associated with the Elswick 
shipbuilding department during most of the period 
covered by Mr. Perrett’s interesting paper, having 
first visited the works in 1870 whilst preparing a 
report for Sir Edward Reed on the shipbuilding 
capabilities of the Tyne. He had remained in touch 
with them in various capacities ever since ; and had 
great pleasure in bearing testimony to the excellent 
work done by Mr. Perrett over the long period of his 
connection with the firm. Several important advances 
made in warship building were due to him. Com- 
parisons between Elswick-designed ships and other 
ships building at the same date would show that 
Elswick on occasions had taken the lead in warship 
design. When he became manager of the warship 
department in 1885, the new shipyard at Elswick 
was pretty much in the same position as the new 
Armstrong yard was to-day. The laying out of the 
yard was complete, and most of the buildings and 
berths were nearly finished, and four warships were 
in course of construction. This was exactly the 
position of the new Armstrong yard now. A great 
many changes had been made in the old Elswick 
yard since 1885, and the berths and shops had been re- 
arranged so as to enable the yard to turn out the 
greatest possible volume of work. In arranging the 
new yard at Walker Mr. Perrett and his assistants 
had a site to work upon which had allowed an excellent 
arrangement of berths and shops to be made, and 
fitted up as it was with the most modern and most 
approved appliances, it was, he believed, second to 
no other yard in existence. He understood that Mr. 
Perrett had agreed to give the Institution a paper 
on the design of the Chinese cruiser Chao Ho, the 
interesting vessel referred to in the paper, and he 
hoped that promise would be carried out. 

Mr. J. H. Whiting said that Sir Reginald Custance 
had put his finger on the two main facts to be 
derived from the paper: the strong stand which 
Lord Armstrong made in favour of attack over 
defence, and, secondly, the lessons to be derived 
from the mistakes of the past. The paper also 
brought out the excellent pioneer work done by Mr. 
Rendel. Reference was made to the Esmeralda, 
but that occasion ought not to be allowed to pass 
without some reference to what had been achieved 
during Mr. Rendel’s reign at Elswick with earlier 
vessels. It was in the year 1869 that he had pro- 
duced a little vessel which had a 12}-ton gun mounted 
on a disappearing platform which was acclaimed by 
a large body of opinion to be a great success, and of 
which examples were produced in succeeding years 
in Government and other dockyards. In that and 
in other instances, Mr. Rendel had rendered great 
service to the shipbuilding industry. 

Sir William Smith referred to his long association 
with the work carried out at Elswick during his 
connection with the Admiralty. He attended the 
trials of the Esmeralda, and had been much impressed 
with the special features of that vessel, particularly 
with the hydraulic control of the guns and the 
powerful battery of Gin. and machine guns mounted 
in that vessel. The Esmeralda had not only the most 
powerful offensive armament of any vessel of her 
size but the greatest speed. He was able, having 
been in a position of responsibility to the Admiralty 
for a great number of years, to bear testimony to the 
character of the work carried out at Elswick, and he 
was glad to say that there never were any questions 
outstanding between the firm and the Government 
which did not yield to discussion. The character 
of the work done was second to none in the kingdom 
over all the years of which he had special knowledge. 

Mr. Arthur Scholefield (Tyne Commissioners), 
rising in response to a request from Sir Charles 
Parsons, who referred to the services to the ship- 
building industry rendered by the Commissioners, 
said that their duties might be divided into two parts, 
first of all, the development of docks, staithes and 
things of that sort, and, secondly, the maintenance 





and development and improvement of the waterway. 
That was the chief work. Some of the firms having 
yards on the river might think that the Commissioners 
were difficult to get on with in regard to the question 
of encroachment. They were naturally very con- 
servative in that respect, but he would point out 
that what they had to do was to safeguard the river 
as a whole. The Tyne was an extremely narrow 
waterway, and if they did not prevent encroachment, 
if they did not pursue an even policy towards all the 
firms having establishments on the river, their task 
would be an extremely difficult one. They had fixed 
a river line, and to that they adhered. The Com- 
missioners might be considered unprogressive by 
certain ardent spirits in the town, but he believed 
that the policy they pursued was the right one in the 
interests of the Tyne as a whole. The shipbuilding 
and engineering industry might look to them to do 
everything possible to maintain the waterway at 
such width and depth as to afford vessels con- 
structed on the Tyne all the facilities which were 
possible. 

Mr. James McKechnie congratulated the author 
on the work he had carried out in connection with 
the Elswick yards. He was much interested in the 


enormous works which had just been laid out and 
which reflected the progress of the firm. 

Professor Wm. Hovgaard said he regarded the 
paper as a very Valuable one to the student of naval 
It described what might be termed 


construction. 


Mr. W. Boyd referred to the earlier forms of gearing 
used with marine engines. It was now many years 
ago that at the meeting of the Institution of Mechani- 
cal Engineers at Barrow Mr. Holt, the Liverpoo! 
shipowner, read a paper on geared engines. The 
gearing then was nothing like that now employed, 
but simply a pinion and a big wheel, and the object 
sought was to increase the speed of the propeller 
and not to reduce it. 

Mr. John Thornycroft expressed the opinion that 
those connected with the running of high-speed 
boats would find the information contained in tly 
paper very useful. A great many engineers did not 
realise the character of the progress which had bee: 
made. Practice in the boiler and engine-rooms o/ 
ships had been completely changed owing to the us 
of oil fuel and modern types of engines. 

Mr. R. 8S. Partham dealt with the question of 
superheating in marine engines and why superheatiny 
had not made more progress in British ships. He 
thought he could answer that question. Wher 
superheating was first employed forty years ago, 
a vegetable oil of low flash-point was in use in thi 
engines. The result was that a good deal of troubl 
took place owing to the carbonising of the oil and thx 
seizing of piston rings. It was important to employ 
mineral oil of high flash-point for engines using 
superheated steam. A flash-point of 590 deg. or 
600 deg. was what was required. So long as the 
flash-point of the oil was slightly higher than that 
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“type” ships, such as the Esmeralda, Piemonte, 
Amethyst, Victoria and others, and the information 
given was of great importance to the student of the 
history of design. 

Sir Charles Parsons, in moving a vote of thanks 
to the author, said he had served his time at Elswick, 
and he had then formed the opinion that Lord Arm- 
strong was one of the cleverest engineers he had ever 
met. He had retained that opinion ever since. The 
Elswick works were the first to put a turbo-generator 
into a warship and also the first to build a turbine 
cruiser. Sir Philip Watts, who had been associated 
with Elswick, was the pioneer of the wide-bladed 
turbine screw, and had recommended that form to 
him when he was experimenting with the thin blade. 
Sir Philip Watts had proved correct ; the blade he 
recommended was that used for the turbine screw 
to-day. 

A paper was then presented by Mr. Ross dealing 
with the 
“PROGRESS OF MARINE ENGINEERING ON THE 

Nortu-East Coast DURING THE Past FIFTEEN 
YEARS.” 


Mr. A. F. Yarrow said the paper admirably illus- 
trated the advances which had been made and which 


had culminated in the important work of Sir Charles | 


Parsons. 


of the superheat temperature no trouble was experi- 
enced. The experience of between thirty and forty 
British ships using superheated steam showed an 
economy of 14 to 15 per cent., and he believed it was 
not unreasonable to look for a saving of something 
like 30 per cent. in the future by the use of superheat 
in conjunction with geared turbines and impulse 
reaction astern turbines. 

Sir Charles Parsons, in closing the discussion, 
said he must compliment Mr. Ross on behalf of the 
Conference on an admirable paper. It was not fully 
realised at the present time how important super- 
heating really was. He believed that something 
like 14 million horse-power in the mercantile marine 
had now been fitted for the use of superheat. Some 
difficulties had occurred owing to the ingress of salt 
through faulty condenser tubes, but this, as Sir 
Henry Oram had pointed out, could be largely 
overcome by improvement in the manufacture of 
the tubes. Then there was the need for so arranging 
the superheater tubes that they did not get burned. 
In the Schmidt system this was achieved by placing 
the superheater tubes in close proximity to the water 
surface, and the superheater tubes did not reach the 
destructive temperature. There was now quite 
sufficient experience to justify the statement that 
the economy resulting from superheating might 
range from 10 to 30 per cent. 
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ALONGSIDE THE FITTING-OUT QUAY AT ARMSTRONG’S NEW YARD 








Papers were submitted for the purposes of joint 

discussion by Professor B. Hopkinson on 
‘* CHARGING OF Two-CyYCLE ENGINEs,” 

and by Mr. H. F. Fullagar on 
“ A New Type or INTERNAL ComMBUSTION ENGINE.” 

In the latter paper a description of the Fullagar 
two-stroke cycle internal combustion engine was 
given. It is reprinted in full on page 79. We 
dealt with and illustrated this engine in last week’s 
issue. Some further notes on its construction and 
working will be found in the paper on ‘‘ The Balancing 
of Internal Combustion Engines,” presented by the 
same author before the summer meeting of the Insti- 
tution of Mechanical Engineers, and reported in 
another column, and it is further illustrated by a 
two-page Supplement and an engraving on page 66. 

Mr. Richard Allen characterised the Fullagar 
engine as an extraordinary departure. The first 
day the engine was turned round it ran without the 
slightest trouble, and it had done the same thing for 
the last two years. Mr. Fullagar had kept the secret 


very well, and he thought the policy that he had | 
The success of the engine | 


adopted a very wise one. 
was due to its few working parts, the small floor 


space, the great saving in weight, and the low stress | 


point. 


Mr. Stokes, of Sir William Beardmore and Co., | 


criticised Professor Hopkinson’s paper. 
the reason why two-cylinder engines consumed more 


than four-cylinder engines was to be found in the | 


fact that the stroke in the two-cylinder was less than 
in the four-cylinder engines. From 22 to 25 per cent. 
of the stroke in the two-cylinder engine was occupied 
with the discharge and exhaust, whereas with the 
four-cylinder probably the whole stroke was available 
for expansion. Professor Hopkinson had referred 
to the waste of the charging air, but that was not 
an unmixed evil. If an attempt were made to cut 
down that item and have nothing lost, there would be 


a great danger of some of the fresh gas getting into 


the exhaust, and it was necessary that there should 
be an extra charge of air to scavenge out the exhaust. 
The paper was very theoretical ; what occurred in 
actual practice was very different. The measuring 
of air was such a delicate process that they could 
really not accept the figures given unless they had 


been verified by at least three other methods. Dealing 


with Mr. Fullagar’s paper, he thought that the 
author deserved congratulations for his bold attempt 
to invent a new machine. There were just two points 


of criticism that he would touch upon regarding the 
First, the close interconnection of the parts 


engine. 


He said that | 








‘meant that if anything went wrong with one part 


the whole engine was thrown out of use. The inter- 
twining of side rods had a bad feature in that it 
meant that the distance from one side rod to the 
centre of the piston was less than the distance from 
the other. 

Mr. Fullagar replied that that was so, but the rods 
were proportionately thick to balance matters. 

Mr. E. Hall Browne said they were all deeply 
indebted to Professor Hopkinson because, with 
regard to the subject of his paper, they had all been 
working in the dark before, never having a proper 
basis to follow. They now had facts upon which to 
base their investigations. 


design. 

Mr. Summers Hunter thought that Mr. Fullagar’s 
/engine was a remarkable development. because of 
its simplicity of design, low initial strains, and absence 
of unknown stresses—for it was the unknown stress 
which gave the difficulties to nearly all Diesel engines. 
The expansion and contraction necessary in the 
cylinders would take place without damage or 
interference with the work of the engine. Unfor- 
engines. Further, the balance of the engine was such 
|trouble due to the stresses on various bearings. 
| The life of the bearings in a Diesel engine was some- 
| times remarkably shori. 


|engine promised to be an exceedingly important 


| development in the practical side of gas engine work. | 


Of course, Mr. Fullagar had still a little way to go; 
for instance, he had to overcome the difficulties when 


|he dealt with tarry gases, but the originality and | 


| genius that characterised his engine gave no doubt 
|that he would overcome those difficulties. The 
| problem of the large gas engine had been attacked 
|in two ways. In Germany engineers had attempted 
|to use a small number of cylinders and make them 
| very large. That was working against nature, because 
|the depth of gas in large cylinders caused several 
| difficulties. In order to make an engine of that type 
| pay it was always necessary to use a considerable 
number of small cylinders. The real advance of Mr. 
Fullagar’s engine lay in the absence of all sorts o 


| : : 
It was easy to dismantle and 


| complicated parts. 
| would not go wrong. 

Votes of thanks were accorded to the authors of 
the papers. 

The joint meeting came to a conclusion on Friday 
| last when the members of the three societies dined 








One of the most striking | 
points of the Fullagar engine was the simplicity of | 


tunately that was not so in the majority of Diesel | 


that there would be almost an entire absence of | 


Professor Hopkinson, in reply, said the Fullagar | 





| together at Tilley’s Rooms. Commencing on Tuesday 
morning, the round of festivities, meetings and visits 
to works kept the members and their lady friends 
very fully oceupied for four days. Three of the 
mornings were devoted to the reading and discussion 
of papers, but as is usually the case when the sun is 
shining brilliantly without, the discussions were not 
of very serious account. The chief business of the 
| day seemed to begin after the meetings, when the 
several hundred members set out in parties to visit 
the numerous works in the district. In nearly all 
cases these visits were for members only, the ladies 
of the party having been well catered for by the 
Ladies Committee, which had arranged trips to 
Alnwick Castle, the seat of the Duke of Northumber- 
land, and to Ray, Kirkwhelpington, the home of 
Sir Charles Parsons. On Thursday, by the kind 
invitation of the Earl of Durham, members and 
ladies were invited to a garden party at Lambton 
Castle, a function which was greatly enjoyed by all 
who were fortunate enough to be present. The Lord 
Mayor of Newcastle-on-Tyne offered hospitality on a 
splendid scale to all at a reception and dance on 
Wednesday, and at a garden party at Jesmond Dene. 
On all hands kindly North Country hospitality and 
friendly intercourse were evident, and the joint 
meeting will, we feel sure, live in the memories of all 
| who participated in it for a very long time. 
We shall deal with the remaining papers and 
| discussions in our next issue. 


One of the most important visits was to the new 
yard of Sir W. G. Armstrong, Whitworth and Co., 
Limited, at Walker. Although the Elswick Ship- 
| building Yard has a world-wide reputation for 
the building of warships, it has been recognised 
|for some time that with the growth in the size 
of such vessels it was gradually becoming inade- 
quate when several were on the stocks or being 
fitted out simultaneously. Accordingly some two 
or three years ago it was decided to form a new 
shipyard solely for the purpose of building war 
vessels, and to this end a site was secured about five 
miles down the river Tyne from Elswick—or, say, 
| seven miles from the sea—and close to the firm’s 
| existing mercantile shipyard at Walker. 
| The new yard, a plan of which is given herewith, 
| covers an area of over 80 acres and has a river frontage 
| of about seven-eighths of a mile. There are nine build- 
| ing berths, of which the largest has a length of 1000ft. 
| and a breadth of 120ft., while the smallest measures 
350ft. by 35ft., so that practically every type of war- 
| ship from a super-Dreadnought or battle-cruiser to a 
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submarine is provided for. The remaining portion 
of the river frontage not thus accounted for—roughly 
half the total—is given over to a fitting-out quay 
constructed in reinforced concrete. A view of the 
Turkish battleship Sultan Osman in process of being 
fitted out at this quay is given herewith. It may be 
recalled that this vessel was originally the Rio de 
Janeiro, but was sold by Brazil to Turkey before she 
was completed. 

Prior to the end of 1910, when the formation of the 
yard was commenced, the site consisted of a steeply 
rising slope, crescent-shaped in plan, and occupied 
by a collection of houses. As will be gathered from 
the engraving, the ground has been levelled down, 
leaving on the land side a high but gently sloping 
bank. This bank, together with the North-Eastern 
Railway Company’s riverside line to Tynemouth, 
forms a convenient boundary to the yard. The net 
area of the yard is, however, reduced by the exist- 
ence of the bank to about 50 acres. Near the centre 
of this bank are the general offices, with a lift down 
to the yard. To the south of the offices stairs are 
provided in the bank for the workmen, and to the 
north a railway incline to the yard is formed. This 
incline is in three slopes, the gradient of which is 
1 in 30, and is in communication with a storage 
siding for trucks and wagons cut out of the bank face 
near its top. 

The yard buildings may be divided broadly into 
three groups. Lying behind the building slips is a 
large shed providing accommodation for the platers 
and with the moulding loft extending over a portion 
of it. Behind the fitting-out quay is a group of build- 
ings comprising the various stores, the blacksmiths’ 
and fitters’ shops, the woodworking department, &c. 
On the quay and running alongside the largest slip 
is a row of buildings, including the carpenters’, 
masons,’ and plumbers’ stores, the millwrights’ shop, 
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and the central power-house. The electric power, it 
may be remarked, is taken from an outside company 
and is distributed to the various shops through three 
transformer sub-stations. 

The great length of the fitting-out quay permits 
of vessels being moored end to end and not, as is 
sometimes necessary in other yards, side by side. In 
this there is the advantage that persons having 
business on one ship have not to cross over another 
before reaching it. Thus the fitting out of a vessel 
may be conducted with greater secrecy than with the 
side-by-side arrangement. 

The yard, although not yet quite completed, is 
already at work. The Sultan Osman is, as we have 
said, lying at the fitting-out quay and the battleship 
Malaya is on the stocks, 

The visits on Wednesday, July 8th, included the 
shipbuilding yards of R. and W. Hawthorn, Leslie 
and Co., Limited, at Hebburn, and Palmer’s Ship- 
building and Iron Company, Limited, at Jarrow. 
The members were taken down the river to the works 
on steamboats in two parties, and after being 
hospitably entertained at luncheon by the directors 
were conducted over the works and yards. At 
Jarrow the visitors were first shown the plant for 
producing basic steel by the Talbot continuous 
process, and the subsequent conversion of the ingots 
by rolling into bars and plates. This was followed 
by an inspection of the vessels in course of construc- 
tion in the slips. These include a battleship and 
destroyers for the Admiralty. The whole of the shops 
are electrically driven, and are supplied with current 
from a central power station erected near the river- 
side. There are two main generating sets, consist- 
ing of marine type triple-expansion engines, each 
driving a 750-kilowatt generator, producing three- 
phase alternating current at 440 volts pressure. 
Compressed air is also produced in the same station 





by three sets of compound compressors. For lighting 
purposes rotary transformers convert the alternating 
current into direct current. At Hawthorn, Leslie’s 
yard the members, after being entertained at luncheon, 
were shown through the shops and yard. The ships 
in course of construction include two steamers for 
the Alfred Holt Line and three for the Glen Line, 
besides destroyers for the Admiralty. A noteworthy 
feature of the power plant is the absence of steam, 
electric power being used for all possible purposes. 
The shipyard staff numbers about 2300. 

One of the visits on Thursday, July 9th, was to 
the works of Wm. Doxford and Sons, Limited, at 
Pallion, Sunderland. The trip to the works was 
made by train, where the members were received 
by the Messrs. Doxford, who escorted them over their 
extensive property. The features of the works which 
excited the most interest among the members were 
the new wood-working shop, 250ft. long, which is 
designed and equipped on the most modern principles, 
and the oil engine testing house, where was to be 
seen in course of erection a 500 horse-power Junker- 
Diesel engine. This engine is of the two-cycle pattern 
| with two opposed pistons working in a common 
| cylinder, the power being conveyed to a double- 
| throw crank shaft by means of three connecting-rods, 
| one for the lower piston and two for the upper piston. 
| The engine is built on marine lines, and is of very 
| substantial design. 

On Friday, July 10th, the members of the three 
| institutions dined together at Tilley’s Rooms, New- 
| castle-on-Tyne, at the invitation of the North-East 
| Coast Institution of Engineers and Shipbuilders. 
| There was a very large company, presided over by 








| Sir Charles Parsons. Among those present were : |_ 


| —The Earl of Durham, Lord Charles Beresford, 
|Sir George Holmes, Sir Joseph Ellis, Sir W. E. 
' Smith, Sir J. H. Biles, Sir Theodore Doxford, the Lord 
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Mayor of Newcastle-on-Tyne (Councillor Johnstone 
Wallace), Messrs. Summers Hunter, James McKechnie, 
W. 8S. Abell, R. W. Dana,’G. B. Hunter, Colonel R. 
Saxton White, Messrs. E. Hall Brown, William 
Boyd, R. T. Moore, W. H. Dugdale, James Marr, 
and E. W. Fraser Smith (secretary of the North-East 
Coast Institution of Engineers and Shipbuilders). 
The principal toast was that of “‘Our Royal and 


| Merchant Navies,” proposed by the Earl of Durham. 


This toast was replied to in his usual breezy style 
by Lord Charles Beresford, who took the oppor- 


| tunity of replying to the discussion which has recently 


taken place with regard to the relative values of 
battleships and submarines. His speech has been 
widely reported in the daily Press, and we need 
scarcely add was naturally received with much 
gratification. The toast of ‘‘ The Guests ”’ was pro- 
posed in felicitous terms by Principal W. H. Hadow, 
and responded to by the heads of the three institutions. 








DOCKYARD NOTES. 





Arter all, the Greek Government has purchased the 
Idaho and Mississippi, which were always two misfits 
of the United States Navy. Their armament is quite 
up to that of ships of equal date, nor by the same 
criterion does their armour leave much to be desired. 
The efficiency sacrificed in them was mostly in the engine- 
room—the deliberate adoption of a poor speed; that is 
to say, a speed which rendered them “ lame ducks” 
with their contemporaries with which they were pre- 
sumably designed to act. They would have been cheap 
at about one-third of what Greece is reported to have 
paid for them. On the other hand, they suffice to give 
Greece enough naval superiority to prevent in case of need 
the Osman [.—ex Rio de Janeiro—joining up with the 
Turkish Fleet, or in the case of evasion to meet this ship 





on comparatively equal terms. This is likely to delay the 
expected war, though, as the Turkish Rechadieh is likely 
to be completed a very long time before the Greek Salamis 
it is by no means clear that the situation has been saved 
other than temporarily. 


Ir is announced that the new Austrian battleships 
will carry ten 14in. guns disposed in four turrets, of whic 
two will be triple, on one plane, and two superposed. 
There will be four 2lin. torpedo tubes, one at the bow, oi. 
at the stern and one on each side. Two ships will be fitte< 
with Yarrow and one with Babcock boilers, the latt., 
being given A.E.G. turbines instead of Parsons. Tj, 
displacement will be 24,500 tons each. It is expecte:| 
that the first of these ships will be laid down in August. 

Tur Japanese battleship No. 4, which was laid down ut 
Yokosuka last November, has received the name «f 
Yayeyama. She is sister to the Fuso. 

THE new Roumanian programme now runs as follow 
—The establishment of a base at Mangalia and the buildi:» 
of six fast light cruisers of 3500 tons: eight 1500-to:, 
destroyers, eight Danube monitors of about 1200 ton. 
The destroyers wi!l be armed with three 4-7 guns, sever 
12-pounders and two tubes. The speed will be 35 knot 
They will generally follow Thornycroft lines. I) 
monitors will each carry four Sin. guns of a new type. 





THE new American battleship No. 39 will be named 
North Carolina. 


Ir is reported that Turkey is ordering two submarines 
in England. {ft is not clear whether these are additions! 
to the three which for a long time have been projected 
or whether they are substitutes for those three. 


On July 7th at 4.35 p.m., during manceuvres, the Frenc| 
submarine Circe broke down in her steering gear an 
collided with her sister submarine Calypso. The Calyps« 
sank almost immediately, but the majority of her crew 
was saved. Her displacement was 361 tons, her armament 
six tubes, and she was fitted with Diesel motors, driving 
two screws. As the Calypso sank in seventy-five fathoms 
it has been decided to make no attempt to recover her. 








Proressor ScHWALBE reported in detail at the last 
meeting of the German Paper Chemists’ Association 
regarding the merits of colacite for the clarification of 
waste water. The equipment for the purpose was made 
by the Griesheim-Electron Chemical Factory. It is claime« 
for the clarifying plants that they effect the uniform con 
tinuous return to the paper machine of the pulp which has 
been deposited containing the colacite. Among other 
advantages, it is stated that colacite replaces alum, and is 
of a much more homogeneous character than that hitherto 
produced, while the elimination of the colloidal property 
of the pulp allows the smoother working of the paper 
machines and accelerates the drying. It also economises 
drying steam. Paper treated with colacite is said to be 
less penetrable to ink than that made by other methods. 
It takes brighter and faster colours more easily, requiring 
less quantity of dyeing substances. Some classes of white 
paper, says the World’s Paper Trade Review, can be made 
with colacite sufficiently white without a coloured tinge. 
Colacite is, however, said to be materially dearer than 
sulphate of alumina. 

A PAPER dealing with the design of floats for hydro- 
aeroplanes has been issued from the recently reopened 
Langley Aerodynamical Laboratory, and relates to 
experiments carried out on models in the naval tank 
at Washington. The results confirm those obtained 
elsewhere, and show that the float requiring least power 
for leaving the water is one with a V-shaped bow. Such 
a bow sends up a remarkable sheet of water, which must 
be turned down again by the shoulder of the float if the 


| best results are to be obtained. All the experiments were 


carried out with floats having a single step, and it is stated 
that the step should be well ventilated. Air was allowed 
access to the step through one or two passages from the 
upper surface of the float, but without the assistance of 
cowls to increase the air pressure, an assistance which has 
been found advantageous in the case of experiments 
made elsewhere. Reference is also made in the paper 
to the pitching moments which arise when a float having 
a single step is used, and it is pointed out that whilst 
getting up speed the air controls are ineffective at first, 
and to reduce the period of lack of effective control it is 
proposed to put the step near to the centre of gravity. 
Certain disadvantages of another kind are thereby intro- 
duced, and for various reasons the above position has not 
yet been accepted as the best by all designers of hydro- 
aeroplanes. 

A RECENT issue of our American contemporary, the 
Electric Railway Journal, contained some particulars, 
derived from Swiss engineering sources, of the operating 
conditions of the Létschberg Railway. In the open the line 
construction conforms with standard single-phase practice, 
but a special construction has been adopted in the tunnel, 
where the catenary is of duplex wire with a 6 mm. diameter 
steel core and a coating of 1.25mm. copper. The trolley 
wire is 6 m. to 7m. above the rail at stations and 4.8 m. 
in the tunnels. The double insulators and trolley wire 
in the tunnel are supported at distances of 22 m. to 28 m. 
Three telegraph and three telephone lines and a signal line 
are installed.along the railway right-of-way, when under- 
ground, in paper-covered air-insulated cables, and else- 
where on wooden poles, the wires being transposed every 
fifth pole to minimise induction. The tunnel telephones 
are operated from a central battery, and their receivers 
are equipped with signal sirens. Louder sirens give warning 
of the approach of trains, and are operated from small 
transformers of high periodicity. All these lines have 
operated satisfactorily, and clear h is obtained over 
the telephone, despite the long cable used with numerous 
parallel cables and no Pupin coils. Fuses are used where 
the cables pass aerial lines, and these have blown a number 
of times, but this has not caused trouble, as they can be 
easily replaced. : 
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RAILWAY MATTERS. 


| 

| 
It is stated that it has been decided that the terminus of | 
the Hankow-Ichang Railway will be at Hankow, and not | 
at Kwangsi, on the Peking—Hankow line. It is possible | 
that the route may run parallel with the Peking line as far | 
as Siaokan, but that question has yet to be decided. The 
engineers also have not decided whether the railway is to 
cross the river Han nor have they come to a decision as 
to the route of the railway beyond Ichang. 

To lessen the delay incurred in drying during the 
painting and repainting ef rolling stock, which adds to 
the working expenses through vehicles standing idle, the 
Pennsylvania Railway Company has built a paint oven. 
It is a double-skinned steel structure of the shape, but 
somewhat larger, of the largest vehicle on the line, and 
with one’end opening. Into this the freshly painted car 
is run, the space between the two skins being heated by 
steam up to a temperature of 250 deg. Fah. There are 
upwards of 2000 square feet of heating surface, and it is | 
stated that not only is there much time saved, but the 
paint so treated exhibits an improved finish, 

\ TELEGRAM from The Times correspondent in Berne 
says that the Hauenstein Tunnel was pierced at eleven 
o'clock on the morning of the 10th instant. This tunnel, | 
which is about 8 kiloms. (5 miles) long, is part of a new line | 
to the east of the existing line from Basle to Olten, being 
built to avoid the very heavy gradients of the existing 
railway. The present tunnel was built in 1857, and in 
its construction fifty-two men lost their lives by the collapse 
of a shaft and eleven more were killed whilst engaged on 
rescue work, The construction of the new tunnel has been 
in the hands of the Julius Berger Tiefbau A.G., and its 
progress has been very rapid, a record distance of 14.7 m. 
(48. 2ft.) having been made on May 15th, 1913. 


THe annual block signal statistics of the Interstate 
Commerce Commission show that on January Ist last 
there were 26,569.3 miles of railway in the United States 
protected by automatic signals and 60,167.6 miles pro- 
tected by the block system. These give a total of 86,736.9 
miles protected, as against 83,949.8 miles at the beginning 
of 1913. Five years ago the “automatic ”’ mileage was 
12,190.6, and for the block system 47,358.1, making a 
total of 59,548.7 miles. An apparently remarkable 
feature in the comparison between this year and last is 
that whilst the automatic signals have increased 4350.5 
miles, the block system has decreased by 1563.4 miles. 
This is, however, explained by the fact that on some sections 
automatie signals have replaced the block system. 


IN a recently issued Board of Trade report on the death 
of two platelayers, who were run over near Harrogate on 
the North-Eastern Railway, on May 6th, Colonel von 
Donop says that it was evident that the men remained 
on the up line and whilst watching a goods train had failed 
to see or hear the passenger train which killed them. 
The train could have been seen 300 yards away and, 
moreover, the men should have been warned by up signals 
on each side of them, which were lowered for the passenger 
train. The accident was to be solely attributed to want 
of care on the part of the deceased men, in that they 
remained standing on a running line without taking any 
steps to protect themselves. As long as this indifference 
t» danger, bred no doubt by use, exists, accidents to rail- 
way servants are bound to occur. 

OnE of the recommendations made to the Departmental 
Committee that is inquiring into the working of the Rail- 
way Employment (Prevention of Accidents) Act of 1900 
is that statutory rules be made on items Nos. 7 and 8 of 
the schedule attached to the Act. The first clause of the 
Act empowered the Board of Trade to make rules with 
respect to any of the subjects named in the schedule to 
the Act. The two items in question are respectively 
“‘ Positions of offices and cabins near working lines’? and 
“Marking of fouling points.’ On reference to the 
evidence—THE ENGINEER, June 12th—given by Colonel | 
von Donop on the first day it will be seen that a com- | 
mittee presided over by Lord James of Hereford drafted | 
rules on all the subjects named in the schedule and after- 
wards considered suggestions and objections from both the 
railway companies and the men’s unions, and one decision 
arrived at as a result of their deliberations was that hard- 
and-fast rules could not be framed on these two subjects. 


In examining the problem of electrifying the Belgian 
State Railways, J. Carlier assumes the cost of electrical 
energy delivered to the third rail as high-pressure direct- 
current to be 0.6d., including capital charges, or 0.78d. | 
per kilowatt-hour at the driving wheel, assuming 30 per | 
cent. loss between conductor rail and driving wheels. 
Average annual costs per train mile under the existing 
steam system are :—Wages, 2.6d.; fuel, 5.7d.; stoking, 
0.24d.; lubrication, 0.225d.; various, 0.93d.; total. 
9.7d. per train mile. Under electric working it is esti- | 
mated that corresponding charges would be :—Wages, | 





2.62d.; fuel, 3.19d.; lubrication, 0.16d.; various, 0.32d.; | 
total, 6.3d. per train mile—i.ec., about 35 per cent. less 
than the present total. The total cost of the Belgian 
State Railway system being at present about £2,190,000, 
electrification would result in an annual saving of, say, 
£770,000. Traffic density could be increased 30 per cent. 
by electrification, thus securing a much better return on 
invested capital. 

In Mr. Thomas’ evidence before the Inquiry into 
Accidents to Railway Servants, he recommended that | 
electrical or mechanical means be provided at every | 
home and starting signal so as to render it unnecessary 
for the fireman or guard to go to the. signal-box to 
remind the signalman of a train detained at the signal. | 
Such equipment, known as ‘train waiting” apparatus, 
is provided at many signals on the London and North- | 
Western, Great Western, Lancashire and Yorkshire, | 
and other railways. A plunger is fixed on the signal post 
which, when depressed, rings a bell in the, signal-box, 
displays an indicator and in some cases deflects, or holds 
in the deflected position, the needle of the block instru- 
ment to “train on line.” The lowering of the signal to | 


allow the train to proceed restores the apparatus to normal. | 
The first such means of signalling was installed fifteen or | 
sixteen years ago by the Lancashire and Yorkshire Rail- 
way at Victoria East Junction, Manchester, to render it | 
unnecessary for firemen to cross four busy lines of way to 
get to the*signal-box. 


| light is imperative. 


| secondary p.d. of from 7000 to 9000 volts. 


NOTES AND MEMORANDA. 


Accorpine to W. Riibel, a dynamo iron in which the 
eddy current and hysteresis losses are small, and which is 
soft and can be rolled without breaking as well as being, 
it is said, cheap to manufacture, is obtained by the addition 
to iron, which does not contain more than 0.5 per cent. 
of impurities, of an amount of Al and Si not exceeding 
3 per cent. of the alloy, and of which the Al is between 
1.3 and 2 per cent. and the Si between 0.8 and 2 per cent. 
Boron may be substituted for the Si and beryllium or 
calcium for the Al. 


A NUMBER of interesting uses of pressed steel parts 
as substitutes for forgings and castings have been worked 
out by the Oakes Pressed Steel Company, Indianapolis, 
Ind. Jt is stated that the business of this company has 
been developed almost entirely from new uses to which 
pressed steel could be adapted. One of the instances 
where a casting has been supplanted by a pressed steel part 
is the driving pulley for the fan of a motor car ergine. 
When this part was cast it cost approximately 8d., includ- 
ing the machine work necessary to finish it, while in pressed 
steel the cost has been reduced as low as 4d. and no machin- 
ing is required. In this way a finished pulley has been 
produced ready to assemble, which is claimed to be stronger 
and to weigh only half as much. 


A MEANS of obtaining extra high temperatures from an 
electric are was described recently in the Electrician. 
The method consists of combining with an ordinary electric 
are a jet of air or oxygen or an oxy-acetylene or oxy- 
hydrogen flame. The simplest form of the apparatus has 
a hollow carbon electrode through which a blast of oxygen 
or air can be blown. The metal plate to be heated forms 
the positive pole and the carbon electrode the negative. 
The are is struck in the ordinary way and operated by a 
special mechanism with a hand feed. Several other 
arrangements may be used, some of which have separate 
pipes serving to project the oxy-acetylene or oxy-hydrogen 
flame on to the electric arc. It is stated that the effect 
of the gases burning inside the arc is to produce a 
temperature greatly in excess of that of the electric arc 
alone. 

A Frencu firm of motor car manufacturers makes its 
car bodies by a novel process of plastering. Builders are 
familiar with the process of making partition walls by 
erecting a screen of wire netting and coating it with a 
layer of plaster. Practically the same thing is done in 
the new process of making car bodies, except that a very 
different plaster is used. The framework of the car is 
made of wood, and on this wire netting is tacked. Then 
the modeller begins operations with palette and trowel, 
daubing the wire netting with the plastic material, which 
he spreads out smoothly. When the coating has set it 
may be dressed down with a plane and sandpaper, just 
like wood. After that it is painted and rubbed down with 
oils and varnish until it assumes a very high polish. It is 
claimed for the new process that the car bodies can be 
manufactured with a great saving of time, and also that a 
very light and durable body is obtained. 


Tur motor car differential, states the Scientific American, 
that more or less weird mechanism which few but engineers 
really understand, always has constituted a knotty problem. 
By way of assuring that both rear wheels will rotate at 
the same speed on a straight road, regardless of traction 
obtainable at each, an inventor has perfected a new 
mechanism which differs from others principally in that 
it incorporates a plate clutch. The two plates of the 
clutch are connected one to either side of the divided rear 
axle and are held together by a spring. Thus when the 
car is traversing a straight road the two halves of the axle 
must rotate at the same speed, for they are virtually locked 
together. But when the vehicle rounds a curve the clutch 
slips, permitting one of the rear wheels to rotate faster 
than the other. Obviously, the mechanism has faults, 
for there must be considerable wear in the clutch: but 
the device indicates thst attention is being given to this 
problem. 


THE latest accomplishment in photography is in 
connection with submarine work. The experiments were 
made at the Bermudas, where clear water and the natural 
light reflected by the white coral bottom make conditions 
favourable. Photographs taken at a depth of 80ft. are 
clear and sharp, and open up endless avenues in science 
and natural history. The special diving apparatus, 
cameras and submarine electric lights more than satisfied 
the hopes of their inventors. For the present LOOft. is 
about the limit of working possibilities, but having accom- 
plished this, there is promise that cameras can be made to 
work at depths far below the limit of any living operator. 
If so, it will be some ingenious machine, almost humanlike 
in its operations, which is to bring from the depths a vision 
of what takes place in those vast regions of utter darkness 
and profound stillness. Of course, for such work artificial 
It seems an impossibility—and is 


| to-day—to attempt to photograph at depths of one or two 


miles, and yet what has been accomplished in the past 
month was deemed equally unattainable a few years ago 


Particvr.sns of a novel wax bleaching plant installed 
at Brentford are given in a recent issue of H’ecirica’ Engi- 
neering. It consists essentially of an electrically driven 


| hlower, an air cooler, a battery of five ozonisers, and the 


vessel in which the material is treated. Air is drawn in 
by the blower and is discharged through the cooling 
apparatus. which consists of a water-cooled tank and a 
CO, refrigerator. The cold air then enters the bank of 
ozonisers through a distributing pipe. These ozonisers 
haye electrodes consisting of flat sheets of wire gauze 


| made of a special alloy and separated by a dielectric of 


micanite. High-tension current is supplied from trans- 
formers, which have a primary p.d. of 220 volts and a 
A five-point 
regulator in the primary circuit enables the secondary 
voltage to be varied as required. The discharge which 
passes between the electrodes effects the production of 
considerable quantities of ozone in the air, which is then 
led to the bottom of the treating vessel, and passes up 
through the molten wax in fine jets, effecting the bleaching 
of the wax. It is said that whereas the cost of chemicals 
required for the bleaching of one ton of beeswax in the 
ordinary way would be about 75s., the cost of electrical 
energy required to do the same work averages about 5s. 





MISCELLANEA. 


AT a recent meeting of the Society of Motor Manufac- 
turers and Traders, Limited, the date of the Motor Exhi- 
bition at Olympia was fixed for November 6th to the 14th. 


A SPECIAL committee is to be appointed by the Metro- 
politan Boroughs to consider the question of a joint 
electricity supply for the London area. It is reported 
that the boroughs are taking this action because they have 
waited long in vain for the London County Council to 
advance proposals or suggestions for a bulk supply. 


Tmportayt regulations under the Radio-telegraphic 
Act have been issued by the Dominion of Canada Naval 
Service Department. They deal with the provision of an 
emergency supply of power, the hours of watching by 
operators—on the same lines as hold good for this country 
—and the powers of the ship’s master in censcring any 
message transmitted from the ship. Strict rules are 
prescribed for the conduct of the various classes of shore 
stations. 

Ir is reported from Arendal that iron ore has been found 
in the parish of Nisserdal. Some trial borings have been 
carried out on the deposits, which have been examined by 
experts, who have expressed themselves very favourably 
upon them. The lodes are of considerable magnitude, and 
are situated on the eastern side of Lake Nisservand, 
about nine miles from Tveiten railway station, which is in 
the close vicinity of the fiord. On the western side of 
Lake Nisservand are situated the Sésterstad mines, which 
belong to the Nas Ironworks. 


Tue Calcutta correspondent of the Morning Post 
telegraphs: The proposal to construct a harbour at 
Vizagapatam, on the Madras coast, is now again under 
discussion, and it is understood that the Bengal-Nagpur 
Railway is about to send or has already sent home the 
information required by its engincers, Sir John Wolfe 
Barry and Messrs. Lyster, preparatory to the drafting 
of plans. The Bengal-Nagpur Railway is prepared to 
spend £40,000 on the scheme, but, unfortunately, the 
financial policy of the Government of India at present 
tends to restrict the natural activities oi the railway lines. 


Accorptné to the British Consul at Lyons, the Schneider 
works at Le Creusot have constructed a naphthalene loco- 
motive driven by a water-cooled four-cylinder motor 
capable of giving 70 horse-power at 950 revolutions per 
minute. The advantages claimed for this interesting new 
type of internal combustion engine are its cheapness of 
running and its independence of coal or water, except the 
small quantity required for cooling purposes. It has two 
carburetters, one working with ordinary petrol for starting, 
and the other, which is water-jacketed, for taking up the 
drive by means of vaporised naphthalene, previously 
melted in a reservoir. 


StncE the Edison Electric Illuminating Company, of 
Boston. began its vehicle campaign three years ago there 
has been an increase of 250 per cent. in the number of 
electrical commercial vebicles in Boston, while the number 
of electric passenger cars has increased over 119 per cent. 
The number of cars and garages in Boston on January Ist 
was 463, there being 208 commercial cars, 255 passenger 
cars and 185 garages, as compared with 50, 117 and 57 
respectively on January Ist, 1911. The company itself 
operates the largest fleet of cars, although the express 
companies have nearly 50 trucks and the coal companies 
more than 20. The breweries also operate more than 
20 trucks. 

THE motor car in Greece was formerly considered an 
article of luxury, but since the war ideas in Greece have been 
greatly modified in this respect. At the beginning of the 
campaign, says a British Consul, the Greek Government 
requisitioned all motor cars in the country, the greater 
number of which were driven by gentlemen amateurs, 
owing to the lack of professional chauffeurs. Motor 
lorries were bought by the Greek Government in the United 
Kingdom and in Italy, and were also used in the military 
operations. These and the motor cars rendered great 
service, and the idea of using the motor car to develop 
in Greece the means of communication and the enterprises 
of transport thus rapidly grew. 


Durine the months of April, May, and June, 1914, the 
Road Board indicated additional advances to highway 
authorities amounting in the aggregate to £340,112, of 
which £277,357 was by way of grant and £62,755 by way 
of loan. The total advances made and indicated up to 
June 30th, 1914, amount to £5,553,924—£4,106,462 by 
way of grant and £1,447,462 by way of loan. The formal 
advances by way of grant made, with the approval of the 
Treasury, during the last quarter, amounting to £267,436, 
were applied as follows :—Road crust improvements, 
£231,753 ; road widenings and improvement of curves and 
corners, £24,016; road diversions, £5125; reconstruction 
and improvement of bridges, £5542; and new roads and 
bridges, £1000. During the same period advances by 
way of loan amounting to the sum of £105,266 have been 
arranged. 

THe number of motor vehicles, exclusive of motor 
cycles, imported during 1913 into Java was 1126, as against 
1104 in 1912 and 622 in 1911. The number of vehicles 
for commercial purposes is not stated in the official 
statistics of imports, says a British Consular report, but 
both light and heavy motor wagons are now being used in 
steadily increasing numbers. So far as can be ascertained, 
only one British make of commercial motor is in use in 
Java. Official figures credit the Netherlands with being 
by far the largest supplier of motor cars for the Java 
market, but this is manifestly a mistake which is no doubt 
accounted for by the fact that a large number of cars mace 
in France and Germany are shipped to Java from Dutch 
ports. Imports of American cars are steadily increasing. 
Motor bicycles are not specially mentioned in the official 
list of imports, being included in the figures under the 
heading * Bicycles.’”’ The motor bicycle is in Java, as 
elsewhere, becoming popular with people of smaller means, 
and this useful little vehicle is to be seen on the roads in 
steadily increasing numbers. Imports of hicycles are 
increasing by leaps and bounds, the figures for the last 
three years being :—1911, 9896; 1912, 14,500; 1913, 
22,739. About 85 per cent. of the bicycles imported into 
Java are of continental manufacture, the remaining 
15 per cent. being of British make. 
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Battleships and Submarine Attack. 
ALTHOUGH the paper on “The Protection of 
Battleships against Submarine Attack,” read at the 
meeting of the Institution of Naval Architects at 
Newcastle-on-Tyne last week by Sir John Biles, was 
admittedly of a stop-gap nature, it formed an inter- 
esting and opportune subject in view of the questions 
raised by Sir Percy Scott in his letter to The Times 
on June 5th, dealing with the submarine menace. 
It is, in fact, difficult to separate the two con- 
tributions, though that of Sir John Biles dealt 
more particularly with structural questions than 
with the tactical points on which Sir Percy Scott 
based his arguments. Sir John Biles’ paper briefly 
raised four main points, which, slightly transposed, 
were; whether the submarine menace was sufficient 
to justify armouring the under-water portions of a 
ship to a much greater extent than is done at present, 
and, if so, whether 4in. armour would form sufficient 
protection ; or was the menace sufficient to justify 
the construction of smaller and slower battleships 
carrying six guns only instead of eight or ten, and 
would armour be of sufficient value to justify a modi- 
fication in the form of ship, which, although facilitat- 
ing the manufacture of the armour, would offer 
greater resistance than the ordinary form? In the 


course of the subsequent discussion answers to these 


queries were afforded by the statesman, the naval 
officer, and the ship constructor to a varying degree. 
The fourth question was immediately shattered by 
Mr. Charles Ellis, who expressed the opinion that just 
as armour plate makers had already been forced to 
provide shapes which were considered impossible 
only a few years ago, so they would be able to furnish 
in future armour of any shape likely to be required. 
This statement really only elaborated the already 
well-known fact that shaped belt armour of consider- 
able depth and curvature, giving a perfectly fair 
contour to the curved outline of a warship’s hull has 
been extensively fitted in recent years, and in all 
armour plate erecting shops, wherein the fairing of the 
armour with all the skill of the mould-room is already 
accomplished, are to be found men who are certainly 
capable of carrying existing practice to a much 
greater degree of perfection. Lord Brassey, was 
disinclined to overlook the arguments in favour of the 
same total armament carried in more and smaller 
vessels, a view that Sir Philip Watts contradicted in 
his remarks. He alone categorically answered all the 
four questions propounded, and his views are of great 
interest, as he stated plainly that up to the present 
time the submarine menace had not been considered 
of sufficient importance to justify armour protection 
on the bottom of a ship; but he thought that 4in. 
armour, if supported by suitable internal sub- 
division, would afford sufficient protection against 
torpedoes. Sir Reginald Custance confined himself 
to the war value of the Whitehead torpedo, and, 
basing nearly all his remarks on the experience of the 
Russo-Japanese war, regarded the torpedo as a very 
inferior weapon to the gun, and one on which too much 
reliance should not be placed. He left the points 
raised in the paper unanswered except by deduction. 
Professor Hovgaard’s contribution to the discussion 
dealt mainly with the constructional possibilities 
in protecting a vessel’s bottom, and pointed out that 
to do so effectually against external explosions a 
resistance greater than that afforded by the inertia 
of the water must be provided. For a big charge 
and a depth of 20ft. this would seem almost impossible. 

Hardly had this discussion terminated, which it 
really did with a strong expression of opinion that the 
Admiralty should undertake experiments to deter- 
mine whether armouring the bottom of battleships 
was advisable, than Sir Percy Scott’s lengthy reply 
to his many critics appeared in The Times on July 
10th. Neither they nor he appear to have considered 
—or, at all events, have not referred to—the possi- 





bility of so constructing battleships as to render them 
safer against torpedo attack than they are at present. 
It is also curious that this sudden phase of thought 
over the dangers to a vessel of a torpedo striking her 
should have led to so much discussion without any- 
one having pointed out that it is quite immaterial 
whether the torpedo is fired from a surface craft or 
a submarine, and that the danger from the former is 
also a very serious matter indeed with modern long- 
range torpedoes, and one in which, as far as destroyers 
are concerned, there is already a considerable amount 
of war experience. Certainly, hitherto the whole 
argument has had nothing to do with craft other than 
submarines, but at the back of the whole question 
lies the capability of the structure of the modern 
battleship to withstand torpedo attack. The matter 
has been debated every year since the introduction 
of the autmobile torpedo nearly forty years ago. 
Put on 4in. armour and increase the sub-division— 
Sir Philip Watts suggested even thicker armour if 
necessary only to 
increase the diameter, and with it the bursting charge, 
of the torpedo? What has been the history of the 
gun? Till Sir Percy Scott led the way in target 
practice it is doubtful if the percentage of hits with it 
in war time would have been any better than it was 
with the torpedo in the Russo-Japanese war. In 
fact, in the Spanish-American war it was vastly less. 
The experience in the Sea of Japan with 16in. and 
18in. torpedoes was sufficient seriously to affect the 
internal protection and sub-division of the entire 
Dreadnought type, and this was before the intro- 
duction of the 2lin. torpedo with its hot air attach- 
ment and gyroscopic control, and what Scott did for 
the accuracy of the gun, these have accomplished 
for the torpedo. Many officers seem to think 
that the menace of destroyers is a vastly greater 
deterrent than that of submarines which are relatively 
slow, and there is no doubt that with the range and 
accuracy of its existing weapons the surface boat 
is a very formidable antagonist to the big ship. It 
is, however, a visible foe ; but, on the other hand, it is 
ahabitable one. These conditions are largely reversed 
in the case of the submarine, which by no means 
possesses the sea-keeping capabilities of the destroyer. 
Why, then, was the risk of a successful destroyer 
attack, 7.¢., if a torpedo got home, treated so lightly ? 
Why has the destroyer programme been reduced in 
England and France and the submarine flotilla 
increased 2? The fact is, as we have stated before, 
that to a considerable extent warship design at the 
moment is in a state of flux, and even among naval 
officers there is a very wide diversity of opinion as to 
the relative value of various types. There always 
has been diversity, if one accepts the views of 
extremist schools, whose arguments have generally 
resulted in chaotic blunders being made, but at the 
present time the difficulty of accurately apportioning 
relative values to probable efficiencies of various 
weapons or types of ship in war time is one of 
supreme difficulty, and is, moreover, quite outside 
the sphere of a naval architect’s work when the users 
themselves find it difficult to make up their minds. 
Armour is put on a ship in positions liable to attack 
by gun fire in order to force an enemy to use a less 
dangerous projectile than he otherwise would. The 
limitations to increase of size in torpedoes are less 
than in the case of artillery and consequently a more 
dangerous projectile can be introduced with rela- 
tively small difficulty in order to maintain the supe- 
riority of the attack. To this the only real answer 
that can be made is a radical change of type of big 
ships, rather than the piling on of defensive properties. 
Effectively to armour the under-water sides of a 
vessel of the type of the King George V. would involve 
reducing the main water-line belt from 12in. to 10in., 
and the upper portion of the side from 9in. to Tin. and 
5in., while at the same time it would require an addi- 
tion to the displacement of some 2000 tons. Seeing 
that already there are some 5000 odd tons of armour 
in such a vessel, are we really to consider a proportion 
of 7000 tons of armour in a vessel of 25,000? 
True, 28 per cent. of the displacement is not the 
maximum that has been adopted ; in the old Nile and 
Trafalgar it was about 33 per cent., but the conditions 
were entirely different. That heavier plating will 
likely be adopted in future is quite another matter. 
Small thick plates are ill adapted for withstanding 
gaseous pressures on account of the difficulty of 
adequately joining them ; the necessity for providing 
against the intense local percussion caused by a pro- 
jectile is absent in the case of the torpedo, where the 
effect is more widely distributed. Actual armour 
of the present type is therefore far less likely to be 
adopted than steel plates perhaps 1}in. or 2in. thick 
worked in such a fashion that the joints are as remote 
as possible from one another, and are reinforced on 
the inside to a much more elaborate extent than is at 
present provided for above water work. But when 
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this is done the 2lin. torpedo with its 330 lb. charge 
will become the 24in. type carrying 500 1b. and the 
That Sir Perey 
Scott had this in view when he started to stir up dis- 
cussion seems very certain; but no one pointed out 
this fact during the discussion on Professor Biles’ 
Even with armour and sub-division below 
water, the attack must remain superior to the defence 
for the simple reason that all that is necessary is to 
fire two tubes instead of one. Just as in volley firing 


problem will again require solution. 


paper. 


it is possible simultaneously to put several 12in. 
shells into the space of a tennis court at long ranges. 
a submarine that can rely on hitting with one tube 
can almost certainly hit with two, and no defence 
will withstand such an impact. Naturally, this does 
not relieve naval architects of the onus of providing 
all the protection possible to the hull, though obviously 
the best defence is the destruction of the submarine. 
How that is to be accomplished is extremely difficult 
to see, because the type is tending more and more to 
merge into the sea-going destroyer with submersible 
capabilities, and of a size and speed that will render 
it not only much more habitable but capable of 
undertaking work at present far beyond its power. 

Both Sir Percy Scott and Sir John Biles are to be 
congratulated on the extensive interest and dis- 
cussion that their contributions to naval literature 
have aroused. Few, if any, letters of recent date have 
created such widespread comment or revealed such 
a divergence of opinion combined with the realisation 
of the seriousness of the submarine menace as did 
Sir Perey Scott's, while Sir John Biles, in pointing 
out the sacrifices that require to be made in protecting 
vessels against torpedo attack seems to have succeeded 
in showing as much by his own paper as in the course 
of the discussion that followed it that the question of 
the size of battleships, the degree of danger to which 
they will be exposed in war time, and the relative 
proportion of the displacement which should be 
devoted to defence, all remain to-day as definitely 
unanswerable as they have ever been. 


The St. Lawrence Tragedy. 


Tue finding of the Commissioners appointed to 
enquire into the loss of the Empress of Ireland, 
that the Storstad was mainly to blame in caus- 
ing the disaster, will prove scant satisfaction to 
those who suffered by the loss of their friends ; 
but even they will find a melancholy interest 
in learning what, in the opinion of the Commissioners, 
were the contributory causes to the sudden and tragic 
foundering of the great ship. The nature of the 
evidence has been so conflicting, and the assertions 
made by each side so contradictory, that it has seemed 
impossible to determine from the outside what really 
was the sequence of events immediately before the 
accident. We have now the result of an impartial 
and searching inquiry by a Commission which has 
had power to command direct evidence from respon- 
sible witnesses and opportunity to sift to the bottom 
statements which at the outset seemed to be dia- 
metrically opposed. The result is that the officer 
in charge of the Storstad is found to have erred, 
first, in changing the course of his steamer in a fog 
after having sighted another vessel which had had 
opportunity of noting his original course, and, 
secondly, in not advising his superior officer of 
weather conditions which demanded the most careful 
navigation available. The report further holds that 
Captain Kendall, of the Empress of Ireland, is 


prevalence of fog and strong currents ; the collision 


conditions on the Thames, Clyde or Mersey. We 
are driven, then, to the conclusion that with the 
appliances for safe navigation at present available 
—and the Empress of Ireland was a thoroughly 
equipped vessel—safety of vessels is often entirely 
dependent upon correct judgment of both officers 
in charge of approaching ships, for an error by either 
may be fatal. This is putting an enormous respon- 
sibility upon the shoulders of any man, more especially 
where the vessel is a high-speed passenger ship, 
bearing the precious burden of a great number of 
lives. It is not, of course, suggested that every 
element of risk can ever be eliminated from naviga- 
tion of the high seas, but surely something may be 
done in the near future to lessen the burden of 
responsibility resting upon commanding officers. If 
it were possible to instal some appliance which would 
help a navigator to fix the position at any moment 
of ships in the vicinity when his view was obscured 
by fog, a great deal would have been accomplished. 
The only method universally adopted up to the pre- 
sent is the use of steam whistles and syrens, which is 
most unsatisfactory in fog, at the precise time when 
it is most needed. The evidence in this case, as in a 
great many others, demonstrates very clearly how 
easy it is to misinterpret signals of this kind or even 
to fail altogether in picking them up. There seems 
a possibility of usefulness in this direction for sub- 
marine signalling, by which it is claimed that not 
only can signals be made from ship to ship, but also 
the direction determined from which these signals 
emanate, but this latter function has depended 
up to the present upon the possibility of changing 
the course of- the vessel receiving the signals 
so that the direction of greatest intensity of 
sound may be discovered—an almost impossible thing 
to do in a restricted waterway. There is, perhaps, 
a more hopeful outlook in the application of wireless 
telegraphy to this end. It is reported that some 
remarkable results have been quite recently obtained 
with an installation of the new Marconi-Bellini-Tosi 
apparatus which has been fitted to the Canadian 
Northern liner Royal George. The instrument, 
which is quite simple, does not need the attention 
of a skilled wireless operator, and enables the captain 
to determine his position without the aid of compass 
or sextant if he is within a radius of about sixty 
miles from a fixed wireless station, or—what is more 
to our point—if he is within a similar radius of 
another vessel similarly fitted with the new apparatus. 
It has other possibilities, such as the immediate 
location of direction of the point of emanation of 
wireless distress signals, but the direct application in 
the case under discussion—that of two ships approach- 
ing one another in fog—is obvious and important. 
The commander of the Royal George states that 
the instrument was accurate to a degree in deter- 
mining the compass direction, both of shore stations 











was one which might have occurred under similar 


time, the distance run might be less, but even then 
it is questionable whether the reduction would he 
appreciable. It is evident, then, that in fog the 
danger of collision is great, for absolute dependence 
must be placed in the only available means of com- 
munication, that of signalling by the steam whistles. 
The other feature of this dreadful calamity which 
the report explains is the rapidity with which the 
Empress of Ireland foundered, for the conclusion i: 
reached that a hole in the side of the vessel no less 
than 350 square feet in area and bilging two com- 
partments, having a combined length of 175ft.. 
was laid open to the sea, allowing an initial inflow 
of 263 tons of water per second. The bulkheai 
doors between the main and upper decks, and some 
of the ports being open, it is certain that the loss o/ 
stability involved thereby caused the ship to capsiz: 
and founder in a very short time, and so prevented 
the lowering of boats or even the arousing of a large 
number of passengers. 

Suggestions for the future in order to prevent if 
possible such disasters are made by the Commission. 
It is recommended that in foggy weather all water- 
tight doors and portholes below the top of the water- 
tight bulkheads should be. ctosed and kept closed 
until the fog has completely cleared, and that all 
portholes should be closed at sunset and kept closed 
until sunrise. It is also suggested that it is desirable 
to consider whether rafts could not be placed in 
such a position on the upper deck that they would 
float off automatically when the ship sank. The 
third suggestion is that arrangements should be 
made for picking up and dropping pilots at different 
points on the St. Lawrence, so that incoming and out- 
going ships may, as far as possible, be relieved of the 
necessity of crossing oneanother. The first two sugges- 
tions are obviously directed rather to minimise than 
to prevent. The first is one which prudence would 
counsel as a wise thing ; the second will not probably 
be welcomed by shipowners or the travelling public, 
and would be a very difficult rule to enforce in fine, 
warm weather, when the inclination of everyone is 
to keep all ports open. Fitting floating material, 
such as rafts, on the upper deck, with a simple 
security which can be easily cast adrift is a suggestion 
which appeals to one’s common sense, and one 
which might in many cases serve to keep a great 
number of passengers afloat long enough to allow of 
rescue by boats from other vessels. The last sugges- 
tion regarding picking up and dropping pilots only 
refers to the particular case of the St. Lawrence, and 
does not touch the broad considerations of general 
safety at sea. It will be seen, then, that the Com- 
mission makes no suggestion which bears upon the 
possibility of preventing collision, and this seems to 
us of more importance that that of preventing 
foundering or saving life after the accident has 
occurred. With the increasing size of ships and 
increasing responsibility to captains which is in- 
evitable, it is becoming more and more desirable 
that some means of easily and quickly locating the 








and of other vessels, and fully confirms previous 
experiments. If this statement is borne out by 
further experience, we have to our hand at once a 
mechanical means of immensely lightening the burden 
of captains of ships, especially those who navigate 
such waters as those of the St. Lawrence, where 
fog is an everlasting menace to shipping. There 
is perhaps another direction in which some help 
might be given to navigators. At present when 
a ship is going at full or even half speed, and risk 
of collision becomes imminent, there is inevitably a 
considerable distance which must be traversed before 








entirely free of blame. On the Storstad the original 
speed seems to have been maintained, but the 
course was changed ; on the Empress of Ireland the 
course was maintained but the speed was changed ; 
in fact, the ship seems to have been stopped for 
some time altogether. The stopping of his vessel 
by Captain Kendall the Commission finds to have 
been justified, whereas the changing of the course of 
the Storstad is held to be the cause of the accident. 
The report expresses the opinion that Captain Kendall 
would have been better advised if he had given the 
Storstad a wider berth, but goes on to say, “ We do 
not think, however, that his stopping, which was 
done for greater caution, can be said to have been 
an unseamanlike act, nor do we consider his failure 
to give a wider berth a contributory cause of the 
disaster.” It is not possible to say that any difference 
in the event would have resulted if the officer in 
charge of the Storstad had called the captain when 
foggy conditions supervened ; it is sufficient to note 
that in the opinion of the court it was both wrong 
and negligent on his part not to do so. 

A more important aspect of the pronouncement 
made by the Commissioners is that the accident was 
im no way attributable to any special characteristics 
peculiar to the St. Lawrence waterway, although this 


of the ship, and generally lies between four and six 
times the ship’s length.” 
this conclusion is not materially altered by modern 
developments ; after a certain point has been reached 
there is a great loss at the propellers in driving them 
too fast astern when the ship has headway, for 
cavitation is set up at the blades. We may therefore 
take five lengths, at least, as the distance that a 
ship will run after the reverse signal is given. 
ship 700ft. long will therefore run 3500ft., or two- 
thirds of a mile before the headway is completely 
eliminated. It is a moderate fog, indeed, in which one 
can see even half a mile ahead, and there seems room 
for some appliance which would act in a similar way 
to the brake of a train or a motor car in emergency. 
If the ship is going at reduced speed, with a head of 


the ship can be brought to rest, even under the most 
favourable circumstances, and this is most marked 
in vessels with small screw diameter, such as those 
with direct driven turbine propellers. Many years 
ago, as a result of experiments made by a committee 
of the British Association, it was laid down that 
“the distance required by a screw steamer to bring 
herself to rest from full speed by the reversal of her 
screw, is independent or nearly so of the power of 
her engines, but depends upon the size and build 


It may be assumed that 


A 


position of other ships should be found, and we believe 
that when this has been done a diminution in the 
number of collisions will occur, although there must 
always remain a certain amount of risk attaching to 
ocean travel. 


Summer Meetings. 


A FEW years ago, when only two or three learned 
societies held summer meetings, the chance of the 
overlapping of dates and places was remote; but 
with the growth in number of societies, and the 
craving they all have to go a-junketting at least once 
a year, a new state of affairs has arisen. In the first 
place, no longer can any one society be certain of a 
cordial welcome from any town it decides to visit. 
The resources of the towns and cities of the world 
are beginning to be taxed, and town councils 
are beginning to ask what return they get for muni- 
cipally entertaining a seemingly unending string of 
learned people. But more serious still, all the avail- 
able dates are being used up, and we get such an 
unfortunate clash of meetings as that of last week, 
when the massed conference of three societies in 
Newcastle robbed the Mechanicals in Paris of many 
members who would otherwise have joined them. 
This unfortunate state of affairs was further magnified 
by the fact that the Iron and Steel Institute has 
also decided to hold a meeting in Paris—in September 
—for it is pretty safe to assume that many members 
who would have gone to both had they been held in 
different centres, have selected only one under the 
existing circumstances. With the whys and where- 
fores of this confusion we are not concerned, but we 
are concerned with the fact that,as far as we have 
been able to discover, each institution acts quite 
independently of the others and without any direct, 
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and frequently no indirect, knowledge of what they 
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may be doing. We can understand that in many 
cases there must be overpowering reasons why a 
particular institution should hold its meeting in a 
particular place at a particular time, but we do not 
understand why other institutions are not informed 
early enough to avoid the possibility of their selecting 
the same dates or place. An obvious course to follow 
would be for each secretary immediately the date and 
place were settled to circularise the secretaries of 
‘he other learned.suvieties, but an even better plan 

a plan that has some elements of further good in 
it—-would be for all the secretaries to meet once or 
iwice a year with the object of discussing the general 
arrangement of meetings. Not only could much 
confusion about summer meetings be thereby pre- 
vented, but it might be found possible for two or 
more societies to arrange joint ordinary meetings 
for the discussion of papers on selected subjects, 
whilst other matters of interest to all the learned 
societies would naturally form the basis of occasional 
debates between the assembled secretaries. It may 
he taken that in this country alone there is a round 
dozen or more of engineering societies of the first 
water, whilst, with minor societies and_ societies 
affiliated to engineering, the number would amount 
io about a hundred. No one can doubt that the 
exchange of ideas between the secretaries of these 
institutions would lead to good, and if the secretaries 
of some of the principal foreign societies would also 
foregather with their British confréres, further 
advantages would accrue. 





LITERATURE. 


The Improvement of Rivers. By B. F. Thomas and 
D. A. Watt. Second edition, rewritten and enlarged. 
New York: John Wiley and Sons; London: 
Chapman and Hall. 31s. 6d. net. 


[Second Notice. ] 


CuapTER VIT. of Vol. I. treats, in its logical sequence, 
the subject of“ Storage Reservoirs,” asubject on which 
the views of engineers in different countries are often 
far from being in accord. Its presentment in this 
chapter is mainly effected by a quotation of about 
twenty pages from a report (1898), “‘ Reservoir Sites 
in Wyoming and Colorado,” by Captain H. 8. Chitten- 
den, United States Corps of Engineers. In this 
report stress is laid on the important function per- 
formed by the rise and fall of levels in natural lakes, 
with special reference to the great lakes of America. 
The artificial systems of the Volga and Msta rivers 
are then considered. An interesting point in the 
report is the reference to the possibility that reservoirs 
may sometimes increase flood heights by augmenting 
during their period of emptying the flow from other 
tributaries ; but, one may ask, why allow them to 
empty at all during the flood period ? On this and 
other points one would have been glad to find some 
discussion by the authors themselves. The report 
referred to was, of course, written before the comple- 
tion of those important works in Central Europe 
which have in many cases reduced to a great 
extent the flood discharges of the rivers which they 
control, besides increasing, often very much indeed, 
the dry-weather flow. The size and scope of the book 
before us are such that the authors could hardly be 
expected to include in it a study or descriptions of 
very recent works, but it is necessary to refer here to 
those of Central Europe, as the results obtained have 
a bearing upon the much-discussed subject of the 
effect of storage reservoirs in mitigating floods. 
Mr. Chittende.’s report includes a study of the 
question whether the construction of storage reser- 
voirs would assist in the control of Mississippi and 
Missouri floods. It is pointed out that Nature has 
caused the floods from different tributaries to arrive 
at different periods, and that the more disastrous 
combinations are not of frequent occurrence. This 
observation must, of course, ke read in the light of 
recent happenings, fresh in our recollection. ‘“ It is 
apparent,” the report continues, ‘‘ that the reservoir 
system which should exercise any appreciable influ- 
ence on the lower river floods must embrace the 
great upper tributaries, and especially the Ohio.” 
But why ? It is the last straw which breaks the camel’s 
back, and the last inch of water that overtops the 
bund. Ii the danger consists in the possibility of the 
simultaneous arrival of three floods, then, to mitigate 
one flood is to mitigate the aggregate flood ; and the 
best way to mitigate the worst floods is to go on 
creating storage in the valley in which such work is 
cheapest until, the cheapest sites having been used up, 
reservoirs can be as cheaply constructed in one of the 
other valleys. American engineers seem to be very 
perverse on the subject of storage. Quoting again 
from the report, ‘‘ the only direct and effective reser- 
voir project, if any such be possible, for impounding 
floods of such vast magnitude as those of the Missis- 
sippi is that pointed out by Mr. Seddon. a 
This involves 141,000 cusecs for 100 days. But 
surely a much less storage than 1,218,240 millions of 
cubic feet would serve to mitigate the Mississippi 
floods. Mr. Chittenden himself says, further on, that 
Mr. Seddon calculated that 100,000 millions of cubic 





feet would take 6ft. off the flood levels at Sioux City. 
A flow of 141,000 cusecs for 100 days is a very large 
proportion of the largest flood which could possibly 
occur in the Mississippi valley. and storage represent- 
ing a much smaller reduction would be really im- 
portant. It has been calculated that a discharge 
of 3 million cusecs might be reached by a confluence 
of maximum possible floods, but one-third of the 
storage referred to would reduce even this huge flood 
by one-third for more than 4} days. The basic 
fact is that any reservoir, however small, tends to 
mitigate floods, and the combined effect of all such 
scattered reservoirs as could be cheaply made in the 
Mississippi basin would be important. It is to be 
regretted that the authors have not themselves pre- 
sented a discussion of this important subject ; the 
reviewer has therefore had to rush in where they 
apparently fear to tread. They seem, however, to be 
in sympathy with the usual opinion in the United 
States, or the more prominent opinion as regards 
the effect of storage in the prevention of floods in the 
valleys of the Mississippi, Missouri, and Ohio rivers. 

The last chapter of this volume is on the improve- 
ment of the outlets of rivers. After a few introduc- 
tory remarks, the authors quote the late Professor 
Vernon-Harcourt’s presentment of the main principles 
governing respectively the improvement of tidal and 
of non-tidal river mouths, and they add a few obser- 
vations of their own. 

The volume as a whole fully comes up to the expec- 
tations of the reader who looks for intelligent and well- 
chosen discussions of works and of methods of con- 
struction, while as regards theory and doctrine the 
authors have had recourse only to the writings of 
really well-informed engineers. The opinions of the 
writers quoted amply suffice to support the descrip- 
tive matter, but in putting down the volume one feels 
some disappointment in realising that the authors, 
though adequately grasping the prime elements of 
the subject, thoroughly alive to what is really im- 
portant and whose opinions are worth putting forward, 
and careful to omit nothing essential to the elucidation 
of their subject, have failed in several instances to 
put forward such discussions of the subject, on their 
own authority as would havefurther raised the high 
level of their work. 

Part II., “‘ Improvement by Canalisation,” differs 
considerably in character from Part I. The authors 
have less need to have recourse to the opinions of 
other engineers, the larger portion of the volume being 
occupied with descriptions ef works and of details 
of gear. The authors show themselves fully com- 
petent to describe the conditions which lead to the 
choice of works of a particular character, and to 
discuss the various matters pertaining to the control 
of rivers by canslisation. They show, moreover, an 
intimate acquaintance with the details and the work- 
ing of important structures, and a wide general know- 
ledge of the various means which are adopted in 
different countries to attain to similar ends, and of 
the reasons for the preference for a particular type, 
or for two or three leading types in each case. Their 
descriptions of American works are, naturally, the 
most complete, and these descriptions may be recom- 
mended to river and canal engineers, as providing a 
very large amount of useful data and material for 
the study of designs of such works and of the gear 
and details belonging to them. It must be realised 
that the volume treats not of canals generally, but of 
the canalisation of rivers, and it is all the more useful 
for that concentration of purpose ; but there is much 
material that will be of use to engineers who are 
mainly concerned with canals proper, rather than 
with canalised rivers. Some deficiencies as regards 
the theoretical treatment of certain structures must 
be noticed, but these detract but little from the value 
of the book, especially in view of the fact that the 
authors have wisely preferred to assume a certain 
degree of competence on the part of their engineer 
readers, and have recommended that full use shall 
be made of literature bearing upon the prime data 
of the subject. As regards the practical management 
of the works described, overseers and other sub- 
ordinate officers charged with the immediate control 
of such works will find a great deal of very useful 
information, which will be of much help to them in 
the carrying out of their regular duties as well as in 
suggesting the measures which should be taken in 
emergencies. The deficiencies as regards the theory 
of design are mainly those relating to the calculations 
necessary in the case of weirs, and other works of the 
nature of walls or masses of masonry, exposed to 
different and varying pressures on_two or more sides. 
On page 360, under the heading ‘“ General Calcula- 
tions for Structures,” the authors proceed to explain 
some of the principal conditions relating to heads of 
water, the provision of foundations, and so on, and 
give examples of such calculations. The diagrams on 
pages 362 and 363 and the calculations accompanying 
them are by no means satisfactory. The pressures under 
a weir with up-stream water and tail-water at different 
levels should not be shown in the manner described. 
The pressures under a weir should not be taken as 
2/31+ d at the up-stream toe, diminishing to d at 
the down-stream toe, nor as //2 +- d diminishing to d. 
The proper way to calculate pressures is to take them 
as diminishing from a point at the toe or on the 
up-stream face of the weir, where the soil ceases to 
be fully porous, to a similar point under the bed of 
the stream beneath the tail water. If the soil be 


homogeneous the pressure will diminish uniformly 
between these points from H to h—the water heads 
above them—and the ordinates of the part of this 
curve which lies under the base of the weir will give 
the real pressures. The presence of an impervious 
stratum on the line under the base of the weir may 
keep the pressure up to H until this stratum is reached, 
whence the pressure will fall, usually in a straight 
line curve to h. If there be no impervious stratum, 
but various degrees of permeability in the soil, the 
engineer must, by the exercise of judgment, modify 
the curve from the ordinate H to the ordinate h 
according to the degree of resistance in different parts 
of the soil. This not only applies to the pressures 
against and under weirs, but is the general method 
to be followed for retaining walls and all structures 
at a drop in the river. In the case of retaining walls 
and walls built to prevent percolation the hydraulic 
gradient in the soil will determine the dimensions of 
the structure. The authors recognise this principle, 
adopting the term ‘“‘ coefficient of percolation,” and 
have wisely made use of observations made in India, 
where the subject is better understood than it is in 
most other countries—English-speaking countries, 
at any rate. The theory is not, however, stated in 
such a manner as plainly to show the way in which 
it can be applied in various cases. On page 366 the 
authors have accepted one of the most remarkable 
of the fallacies which have crept into engineering 
design. Under Fig. 140 the following statement is 
made :—‘‘ The hatched portion below the horizontal 
line represents the up pressure on the base of the dam 
due to the head from the upper pool; the portion 
enclosed in broken lines represents the up pressure 
due to immersion. The total up pressure is their 
algebraical sum.’’ That is to say, the water load on 
the under side of the structure is taken twice over. 
Bligh, in his useful work on ‘“‘ The Practical Design 
of Irrigation Works,’ makes the same mistake. 
Up pressure due to immersion is the difference between 
the total of the vertical components of pressures on 
the upward facing parts of an immersed body and 
the total of the vertical component of pressures on 
the downward facing parts. In the case of a brick 
standing on end with its top out of the water the only 
vertical force is the upward force on the lower end. 
the pressure due to the head of water, multiplied by 
the area of the end. This force cannot have a dual 
existence, though the authors of this work and Mr. 
Bligh assume that it has. The error is most obvious 
in the case of a bridge pier, the calculations for the 
stability of such piers being sometimes made on the 
assumption that there is an upward pressure under 
the base, due to the head of water, and that the weight 
counteracting this is the weight of the part of the pier 
above water plus the weight of the part below water 
less the weight of an equal volume of water. For- 
tunately, the error tends to an excess of stability in 
the work as designed. The authors recommend that 
with certain type of structures, such as the founda- 
tions of movable dams, where the mass is com- 
paratively light, the analysis of the under pressure 
should be more exact than the method outlined on 
page 62. This suggests that they do not regard the 
formule as satisfactory. It should be clearly under- 
stood that these criticisms apply only to the part of 
the work here referred to, and no deficiency in grasp 
of theory nor error as regards the method of calcula- 
tion has been noticed in other parts of the volume. 

It will now be sufficient to indicate briefly the 
ground covered and to give some idea of the propor- 
tion of space allotted to each of the more important 
divisions of the subject. The 370 pages of text, 
exclusive of the 36-page index, are accompanied by 
over a hundred illustrations, and there are thirty- 
eight plates at the end of the volume. These excellent 
drawings have been prepared with great care and show 
clearly the character of the structures described and 
the more important of theirdimensions. They include 
a considerable number of detailed drawings of parts, 
and should be of great use to designers and draughts- 
men. Chapter I., on the “‘ General Design and Con- 
struction of Locks and Dams,” includes useful notes 
on the location of such works, the investigation of 
the site, and various matters affecting design gener- 
ally. Most engineers will agree with the contention 
that it is usually better to provide a depth of water 
and sizes of locks in excess of immediate requirements 
rather than just sufficient; this consideration being 
based upon the results of experience in many countries. 
A considerable amount of practical information is 
given with regard to borings and the construction and 
management of cofferdams, and with reference to 
materials of construction. The portion devoted to 
‘** General Calculations for Structures”’ is, as already 
pointed out, somewhat disappointing, but the treat- 
ment of earth pressures may be considered adequate 
for the purpose. The authors have an excellent 
grasp of the factors to be considered with respect 
to scour and of the elements of durability of structures 
under water. It is to be remarked that there is no 
recognition of the value of flood discharge formule 
in those cases in which the discharge of the probable 
maximum flood vannot be established from local data. 

Chapter II., on ‘‘ Locks,” is specially to be com- 
mended, the treatment of both essentials and detaiis 
being satisfactory. It is stated here that battered 
chamber walls are seldom found in America, and the 
chief advantage of this kind of wall is pointed out. 





Inverted arch floors are commended, one is glad to see. 
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Very useful data relating to concrete proportions are 
given under the heading ‘“‘ Concrete Locks.” 

concrete, it is pointed out, was used in nearly all the 
earlier work in America, but wet concrete is now almost 
always used. Chapter III. is on ‘“‘ Lock Gates and 
Valves.” Various types are briefly described and 
the opinion is expressed that “‘ cases are rare where 
the simple reliable mitre gate will not be found prefer- 
able to any other.” The calculations for lock gates 
are given with close attention to matters of detail 
affecting the results, and dimensions usual in ordinary 
practice are added. As regards materials, it may 
be pointed out that the authors write favourably of 
yellow pine, and that they are impressed by the 
inferiority of steel as compared with cast iron or 
wrought iron. As regards timber gates, it is pointed 
out that a life of twenty years is seldom reached, but 
that the submerged part will often last as long as an 
original and a renewed upper half. The last fourteen 
pages of the chapter are devoted toculverts and valves, 
which are described and discussed in a very practical 
manner. Chapter IV. is occupied {with discussions 
of ‘“‘ Fixed Dams,” or ‘‘ Weirs,” as we should call 
them, and it is pointed out that they are better suited 
to the conditions of America than to those of Europe. 
In the discussion of timber crib dams it is mentioned 
that “‘ the apron is occasionally made with a con- 
siderable upward inclination in the down-stream 
direction, this construction having been found advan- 
tageous in carrying the reaction away from the toe 
and in some cases causing deposit along the down- 
stream face of the dam’’—page 511. There is a 
further reference to this principle on page 549. It is 
@ principle seldom recognised as of importance, but 
was developed by Mr. Reginald Ryves in designs of 
canal falls for the Cauvery irrigation project, and 
he has referred to it as one of the basic principles 
in the design of a bridge or river crossing of a| 
certain type similar to some of these canal falls ; | 
““when the water flows from a higher to a lower 
level we should deliver it vertically,’—‘‘ Prelim- 


remedying it appeared to have been unique in the 
annals of engineering.” With this the reader of the 
account" will no doubt agree; but the means used 
in remedying the disaster were not only unique, but 
were also, it may be suggested, ill-conceived. One 
is surprised to find that no such idea seems to have 
occurred to the authors of these two volumes, in 
spite of their possessing such a keen insight into the 
nature and habits of rivers and so competent a know- 
ledge of the play of forces in river beds. 4 

The qualifications necessary for the adequate treat- 
ment of the subject of Vol. I. are by no means the same 
as those necessary for the successful presentment of the 
subject included in Vol. II., and the authors are to be 
congratulated upon having fulfilled both tasks effi- 
ciently and in such @ manner that their work may 
confidently be recommended to all engineers and their 
staffs engaged upon river or canal works, whether in 
designing or in the practical management of completed 
works. 





SINGLE-PHASE LOCOMOTIVES FOR THE 
RHATIAN RAILWAY. 


most of the work 


WE have already described 
of the Rhetian 


associated with the electrification 


Railway, and we have dealt with two types of single- 
phase locomotives built by two continental firms, but 


D-I 


we have not yet described the two—l -locomo- 








inary Studies in Bridge Design.” In the present 
connection the principle is followed to an extent | 
only sufficient to reduce scour, and not in such a| 
manner as to secure a seething delivery. As far as | 
it goes the presentment of the subject of masonry 
weirs is instructive to those whose knowledge of the 
subject is small; but the space allotted is somewhat 
scanty and some further consideration of well-known | 
types would have been welcome, as would a consider- | 
ably longer discussion of the formule of discharge | 
over weirs ; the writers of theoretical works seldom | 
take into account all the factors which affect results | 
in practice. 

Chapter V. deals with the subject of ‘‘ Movable 
Dams,” treats them generally and in a very useful 
manner. It is pointed out that the quicker rates 
of flood rises in America as compared with Europe, 
have led to the adoption of types which are capable 
of speedier working. Chapter VI. is on “ Needle 
Dams.” The most important European examples 
of these are fully described in other books, but the 
reader will find here interesting descriptions of needle 
weirs in the United States and valuable hints as to 
the way in which such weirs should be managed. The 
design of the needles is carefully considered, and the 
dimensions of needles and trestles are given in a 
table. Chapter VII. is devoted to ‘‘ Chanoine Wicket 
Dams.” It is pointed out that only one river in 
America—the Kanawha—has a complete system of 
such dams, though a system of locks and wickets 
was in course of erection in 1912, eleven having been 
finished and ten more being under construction. The 
design of the trestles is explained with the aid of 
diagrams, and the dimensions of the trestles of impor- 
tant weirs are given. Chapter VIII. is on “‘ Gate and 
Curtain Dams: Bridge and Shutter Dams.” The 
nature of the gate weir or dam is briefly described, 
and consideration is then given to rollers for such 
gates, and to the Stoney gates and revolving gates. 
The Caméré curtain weir is then described, and the 
Suresnes dam, in which both gates and curtains are em- 
ployed. The advantages and disadvantages of bridge 
dams are then considered, and details given of a num- 
ber of important works, including several in the United 
States. It may be remarked that the bridge type of 
weir as employed for Indian irrigation weirs and in 
head works has not furnished any material for this 
chapter. Some five pages are given to a general 
description for shutter dams, the Thenard shutter 
and the Girard shutter being described. Chapter IX. 
is on the subject of “‘ Drum Wickets, Bear Traps, 
and Rolling Dams.” Weirs of these types have been 
largely employed in the United States, and a study 
of this chapter may be confidently recommended to 
engineers who wish for information as to the actual 
designs and details. The forms described include 
drum wickets and several forms of the bear trap type, 
and the chapter concludes with a brief description 
of the rolling dam at Schweinfurt, Bavaria. Chapter 
X. briefly describes some of the accidents to which 
the structures dealt with in this volume are liable. 
Flanking, undermining, accidents to floors and to 
lock gates are separately considered, and a number of 
interesting examples of such occurrences are cited. 
The chapter ends with an excellent description, 





illustrated by plans and views, of the great escapade 
of the Colorado River, which began in June, 1905, and 
was not overcome till February, 1907. The authors 
remark that ‘‘ the disaster and the means used in 
























are carried in the locomotive frame, without side 
play, the distance between centres being 7. 9ft. 
The end driving axles on the other end have 
side. play. Owing to the comparatively small 
load on the free axles, the relatively low 
speeds, and unbalanced weights, bogies were con- 
sidered unnecessary. From the motor—see Fig. 33 
—power is transmitted’ by means of gearing jack 
shafts and coupling-rods to the driving wheels. The 
pinions of both motors mesh with a common 
gear wheel. To prevent‘ displacement of the jack 
shafts relative to one another, both bearings ar: 
placed in a heavy cast steel frame. For braking 
purposes a Hardy vacuum brake is employed, the 
vacuum for which is obtained from an electrically 
driven pump controlled from the cabs at each end of 
the locomotives. The maximum braking pressure 
is equivalent to 75 per cent. of the weight of adhesion 
with a brake shoe movement of lin. There are eight 
brake shoes. The current collectors, whistle, and 
sanding gear are operated with compressed air, and 
on this account it was necessary to provide an air 
compressor which is controlled with the usual auto 
matic governor. As is customary, a hand pump is 
used to raise the current collectors in the first instance. 

Like the locomotives built by the Oerlikon Company 
for the Létschberg Railway, the engines under con- 
sideration are divided into three compartments, 
the machine section and the two driver's compart 
ments—Fig. 4. The body is built entirely of sheet 
steel, and the roof can be removed in sections so that 








Fig. 1—600-H.P. OERLIKON SINGLE-PHASE ELECTRIC LOCOMOTIVE 


tives built for this railway by the Oerlikon Company. 
It was specified that_each of these engines was to be 
capable of drawing a total weight of 200 tons, the 
hourly rating being 600 horse-power, which corre- 
sponds to a speed of 17.36 miles per hour, a one-hour 
tractive effort of 12,672 lb. at the periphery of the 
wheels, or the pulling of a 180-ton load at 17.4 miles 
per hour on a gradient of 24 percent. The maximum 
tractive effort during acceleration was specified to be 
one and a-half times the normal, which corresponds 
to an acceleration of .33 miles per hour per second 
on a gradient of 2.5 per cent., or an acceleration of 
.55 miles per hour per second on the level. In the 
table below particulars are given of the line itself 
and the locomotives under consideration : 
10,000 volts 


Average line pressure 


Voltage variation plus or minus 10 per cent. 
Frequency aCe A , 16% cycles 
Frequency limits .. 15 to 18 cycles 
Gauge 39. 37in. 
Maximum gradie nt . 2.6 per cent. 
Maximum radius of curves on n open line 525ft. 
Minimum radius of curves at switches 262ft. 
Maximum load on axles = 11 tons 
Maximum speed ; ‘ 31 miles per hour 
Maximum height of pantograph shoe 

above rails... ; 13. 6ft. 
Diameter of driving wheels 42in. 
Diameter of trailing wheels . 28in. 
Diameter of are made by parallel ‘rods 23in. 
Length over buffers ise . 86ft. 5in. 
Total wheel base 26ft. Lin. 
Rigid wheel base 7ft. 10in. 
Weight per driving axle 9.9 tons 
Weight per trailer axle. . 4.85 tons 
Total weight .. 49.3 tons 


39.4 tons 
21.7 tons 
27. 6 tons 


Weight available for adhesion 
Weight of mechanical parts 
Weight of electrical parts 
As the illustrations, Figs. 1 and 2, and the Supple- 
ment published with this issue show, there are four | 
coupled axles, this number being fixed by the maxi- 


mum permissible axle load of 11 tons, and also | have to be overloaded. Another reason for using 
/a second current collector is that it reduces wear. 


by the maximum tractive effort. The high elevation 
of the railway subjects the line to less favourable | 
conditions than those which prevail on a lowland | 


railway, and for this reason it was not considered | 


advisable to permit the coefficient of friction to fall | from 6.6 lb. 
The two middle driving axles | rising too rapidly oil dashpots are employed. Porcelain 


below one-seventh. 


| Moreover, if a single collector interrupted the circuit 


| to receive current, the speed of the train would rapidly 
| decrease, and there would be an appreciable delay 

























any portion of the electrical equipment can easily be 
removed. It is possible, however, to remove the 
vacuum pump and compressor at the sides. Resist- 


ances connected with the auxiliary windings 
of the motor are placed under a louver in the 
centre of the roof, so that a good supply of 


cooling air can pass through them. A _ folding 
ladder at one end of the engine, by which access to 
the roof can be obtained, is connected to the current 
collector gear in such a manner that as soon as the 
ladder is put into position for use the air in the control 
pipe of the collectors is allowed to escape and the 
collectors are therefore lowered away from the over- 
head wire. In each cab there is a hand brake, 
valves for the current collectors, sanding gear, hand 
pump” pressure, ‘and vacuum gauges, speed indicator, 
gear for operating the signal whistle, and sand box. 

The current collectors are similar to those of other 
Oerlikon single-phase locomotives, and are capable of 
collecting the current with a variation of 13. 6ft. 
to 20.7ft. in the height of the contact wire. 

Although the current collected at the high working 
pressure employed is not great, and might be collected 
by a single collector, the use of two collectors was 
deemed advisable, for, if there were only one, its 
disengagement with. the overhead wire might give 
rise to dangerous pressures at the end turns of the 
high-tension coils of the transformers, thus causing 
breakdowns between individual windings and earth. 


whilst the locomotive was travelling up a gradient 
the automatic no-voltage release would trip the high- 
tension switch, and, as the motors would then cease 


in connecting the motors in circuit again. To make 
up for this loss in time the electrical equipment would 


At all heights of the collecting shoe the pressure 
exerted on the overhead wire is the same, but by 
adjusting springs it is possible to vary this pressure 
to 22lb. To prevent the collectors 
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spool insulators tested with a pressure of 50,000 volts high-tension switch is closed resistances are used in the | 
are used to insulate the pantograph collectors from |! usual manner. In the case of emergency all parts of | 
the roof. In addition to current-collecting gear, this switch can be earthed. It is impossible to lower 
there are on the roof lightning arresters, which are the current collectors whilst the switch is closed. 














been described in these columns, and therefore does 
not call for much attention. It will be remembered 
that it is operated on the remote control system 
from the two drivers cabs, the controller— 


























Fig. 2—LOCOMOTIVE WITH BODY REMOVED 


connected in series with carborundum resistances. The main transformer—see Fig. 5—which is rated 
All circuits on the roof are carried in metal pipes, at 700 kilovolt-ampéres, is air-cooled, without blowers, 
but a’ substantial insulator is provided where the and lowersthe contact wire pressure of 10,000 volts toa 
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Fig. 3—MOTOR 
current into the high-tension chamber. :Fig. 5-TRANSFORMER AND STEP CONTROLLER 
In the high-tension circuit the usual choke coil 
and an automatic oil switch with overload and no-volt 


passes 
maximum of 390 volts. For supplying current to the 
main motors the secondary winding is provided with 
twelve tappings, which give twelve voltage steps 
in increments of 37 volts. For the heating circuit 
there is a 300-volt tapping. On these locomotives, 
as on those built for the Létschberg line, the Oerlikon 





Fig. 6—-CONTROLLER 


Fig. 6—which the driver operates merely. deal- 
ing with the small currents which energise the 
rocking solenoids of the main controller. To extin- 
guish the arc on the drum magnetic blow-outs are 
provided. Reactance or preventive coils are used to 
prevent interruption in current as the circuit connec- 
tions are changed. 

The motors—Fig. 3—-are constructed in accordance 
with the Oerlikon Company’s usual design, which is 
now well known to our readers. On the stator there 
are main exciting windings, compensating windings, 
and auxiliary windings. 

The exciting winding naturally gives rise to the 
field which produces the torque, the compensating 
winding compensates the cross-flux produced by ths 
armature and the auxiliary windings eliminatee 
sparking. To obtain the correct phase for the current 

















Fig. 7—REVERSING SWITCH 


in these auxiliary windings ohmic resistances are 
connected in parallel with them. The armature 
slots are skewed, the object of this, of course, being to 
minimise disturbances on telephone lines adjacent 
to the railway. The reversing switches—see Fig. 7 

are operated electrically by moving the reversing 
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Pig 4—DRIVER’S COMPARTMENT 


releases are connected. This switch can be opened 
and closed electrically from both of the driver's com- 
partments, and there is also hand-operated mechan- 
ism. To minimise the first rush of current when the 


Fig. 8—DIAGRAM OF CONNECTIONS 


Company has fitted its patented controller, which ; handle on the controller—Fig. 6—in exactly the same 
deals with the secondary current instead of con- | manner as the reversing switches on the Létschberg 
tactors. This form of controller, whichis shown in Fig. 5, | locomotives are operated. The eperating solenoids 
mounted on the top of the transformer, has already | to be seen in Fig.7 are energised with direct current. 








76 


THE ENGINEER 





1914 


JuLy 17, 





For the supply of direct current for lighting and 
control a motor generator set and battery are pro- 
vided, and an automatic regulator maintains the 
lighting voltage constant. The locomotives and 
tractor coaches are electrically heated. Partitions 
and wire screens separate the transformer and its 
controller mounted on top from the remainder of the 
machinery. Very great care has been exercised to 
prevent the driver or any other persons coming into 
contact with high-tension wires and apparatus. 
The high-tension room can only be entered by unlock- 
ing the door with a key. This causes the air in the 
pantograph cylinders to escape, and the collectors 
are therefore lowered, and so break contact with the 
overhead wire. Nor can the pantograph collectors 
be raised until the door of the high-tension chamber is 
closed. The arrangement of the control gear in the 
driver's cabs will be understood from Fig. 4. It will 
be perceived that there is a table on which are situated 
the master controller and brake handles. The main 
controller and reversing handle are interlocked, so 
that it is impossible to move the latter unless the 
former is in the off position. Pilot lamps indicate 
to the driver the position of the reversing switch, 
and also that of the step controller on top of the trans- 
former. When the pantograph collectors are lowered, 
which is effected by moving a lever, the oil switch 
always opens before the shoe leaves the overhead line. 
Besides the apparatus already referred to, each cab 
contains the usual measuring instruments, switches 
for auxiliary circuits, &c. A complete diagram of 
connections for one of these locomotives is given 
in Fig. 8. It is scarcely necessary to deal with this in 
detail, for our electrical readers will no doubt be able 
to follow the main connections with little difficulty, 
and the functions of the various switches, instruments, 
&c., indicated are more or less obvious. 

Some tests on the various types of locomotives 
used on this line were made last October between 
St. Moritz and Schuls. The official report, we 
believe, has not yet. been published, but we are given 
to understand that the two engines just described 
showed the lowest energy consumption. Moreover, 
the motors operated sparklessly, the heating was 
below the permissible limit, and the acceleration in 
excess of the rates specified. It is well known that 
the Oerlikon motor is a series machine, and the 
company claims that experience shows it to be 
preferable to the repulsion motor. Variation of 
the periodicity within reasonable limits makes little 
difference to the performanee. When the locomotives 
are travelling at normal speed the motor speed is 
about four times the synchronous value. The normal 
tractive effort can be obtained with one-third of the 
normal voltage at the motor terminals, and the 
starting current is low. 





THE ROYAL AGRICULTURAL SHOW. 
No. TII.* 

THE attention which is now being paid to the con- 
struction of waterproof road surfaces was exemplified 
at the Shrewsbury Show by the number of exhibits 
of machinery intended for the production of road- 
making material—some of which we have already 
mentioned—and to improvements in road rollers. 























Pig. 22—-DAIMLER PETROL TRACTOR 


In the latter connection reference should be made to 
a small combination patching roller built by Mann’s | 
Steam Cart and Wagon Company, Leeds, to the order 
of the Liverpool Borough Engineer, Mr. J. A. Brodie. 
It weighs 44 tons. In this case the roller is provided 
with a tipping body for transporting tarmacadam or 
patching material, but the body is interchangeable 
and can be quickly replaced by a large tank for street 








* No. II. appeared July 10th. 


watering or with a tank for boiling tar. The engine 
is mounted on springs so that it can travel quickly 
from place to place with little noise and vibration, 
and an advantage claimed for the machine is that 
the weight is evenly distributed on the front and 
back wheels, the hind rollers being twice as wide as 
the front roller and carrying double the weight. The 


gearing. The chain dips into the liquid and the 
spiral spring is caused to open as it passes round thie 
pulley, catching up the water, most of which is 
retained until it reaches the top, where it is thrown 
off by centrifugal force and is caught in a casing, 
whence it is led away. We are informed that this 
simple device will lift water from a depth of 200ft. 
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Fig. 23—DAIMLER PETROL TRACTOR 


total weight of the roller can be varied by either 
having the body full of road material or empty as 
desired. The machine measures 15ft. 6in. long by 
6ft. 6in. wide, and the engine is of the horizontal 
compound type with cylinders 4in. and 6}in. diameter 

















Pig. 24—AVERY’S LIQUID WEIGHING MACHINE 


and 7in. stroke. The working pressure of the boiler 
is 200 lb. per square inch and there are two travelling 
speeds, namely, 5 and 2} miles per hour. A water 
tank with a capacity of 100 gallons is provided. 

A simple device for lifting water was to be seen on 


The Daimler Company, Limited, Coventry, showed 
agricultural tractors propelled by petrol engines of 
its well-known sleeve valve pattern. The machine 
illustrated in Figs. 22 and 23 is rated at 105 horse-power 
and has been designed for ploughing on a large scale 
as well as for driving all kinds of fixed and portable 
machinery. The engine has six cylinders 150 mm. 
bore and stroke, cast in pairs, and is fitted with a 
governor. In order to avoid the exertion of starting 
such a large motor by manual power a small auxiliary) 
air-cooled engine is provided. The transmission of 
power from the engine is through a cone clutch to a 
change-speed gear-box, which is bolted directly to 
a worm case. The worm wheel surrounds the 
differential, and the two shafts driven therefrom 
terminate in two pinion wheels, which gear with the 
cast steel gear rings of the road wheels. For plough- 
ing there are only two gear transmissions, viz., the 
worm gear and the road wheel gear. For higher 
speeds the gears in the gear-box may be used. With 
the exception of the engine and transmission, the 
remainder of the tractor follows upon the well-known 
lines of steam tractor design. The chief features of 
the design are :—Ease of control ; the driver has all 
levers at his side, and he can lock his differential 
without moving from his seat. An efficient radiator 
of very strong construction is adopted, and the water 
is circulated by a centrifugal pump driven by the 
engine. ‘The cooling is assisted by a large fan, which 
forces a powerful draught of air through the radiator. 
The clutch is of the conical type, self-contained, foot 
operated, and easy of access. The road speeds are 
2 and 4 miles per hour forward and 2 miles per hour 




















Fig. 25—BUMSTED AND CHANDLER’S TRACTOR AND PLOUGH 


the stand of W. H. Wilcox and Co., Limited, South- 
wark-street, London. It consists of an endless link 
chain made up in lengths and surrounded by a spiral 
spring which dips into the water or other liquid, the 
chain being kept taut by means of a pulley supported 
in the bottom loop of the chain. At the upper end 
the chain passes over a pulley wheel, which is caused | 
to revolve by means of a hand-operated crank and 


reverse at 1000 revolutions per minute of the engine. 
The steering is of the ordinary chain barrel type, 
operated by a worm and worm wheel. The frame 
is made up of channel steel stiffly gussetted and 
braced by cross members, the whole forming an 
extremely rigid construction. A solid front axle is 
used and is pivoted centrally in the usual way. The 
main driving wheels run upon a solid one-piece axle 
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of large diameter and length, thus providing a large 
bearing surface for heavy loads. The front wheels 
are Sft. in diameter by lft. 2in. face. The rear wheels 
are 8ft. in diameter by 3ft. face. 

Fig. 24 on page 76 represents an automatic weigh- 
ing machine for liquids shown by the firm of W. and T. 
Avery, Limited, Birmingham. It is intended chiefly 
for weighing oil upon its delivery from a tank wagon 
to a storage tank, or vice versd. For demonstration 
purposes oil was pumped from the ground level to a 
tank erected on a frame above the machine, whence it 
fell by gravity to the weighing hopper. The hopper 
is at one end of an equal arm beam, and is counter- 
poised by a box for holding the necessary weights. 
When the weighing hopper has received its equivalent 
quantity of oil the supply is automatically cut off, 
the hopper turns over also automatically and dis- 
charges its contents into a tank beneath, whence the 
oil may be run off as required. By means of a 
balance weight the hopper is then returned to its 
normal position, and the cycle is repeated. Although 























much to do with the falling off, but Shrewsbury is 
not so favourably situated as Bristo] and many other 
large cities as regards population, and it would be 
almost impossible to conceive of a town with poorer 
facilities for coping with large crowds. The Society 
is quite accustomed to periodical set-backs such as 
Shrewsbury has provided, and they can only be 
avoided by holding the show each year in populous 
centres with ample railway and tramway accommo- 
dation. 








FAST PETROL MOTOR BOATS FOR THE GREEK 
GOVERNMENT. 


Two fast petrol motor boats have recently been built 
to the order of the Greek Government by John Tf. Thorny- 
croft and Co. Each is driven by two Thornycroft engines, 
with a combined output of 140 horse-power, giving a speed 
of over 15 knots. The following are the leading dimen- 
sions :—Length, 50ft.; beam, 8ft. 3in.; and depth, 
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THORNYCROFT MOTOR BOAT FOR THE GREEK GOVERNMENT 


designed for weighing oil, the apparatus is also adapt- 
able for weighing other fluids. A cam stop is provided 
to prevent the hopper tilting over. 

Fig. 25 represents the ‘‘ Ideal ”’ agricultural tractor 
which was shown by the firm of Bumsted and 
Chandler, Limited, Hednesford, and to which refer- 
ence was made in our notice on page 11, in our 
issue of July 3rd. This machine is propelled by a 
four-cylinder petrol engine of 35 horse-power. One 
of the features of this machine is the peculiar spuds | 
fitted on the driving wheels. As the wheels rotate 
each spud in succession, after leaving the ground, is 
withdrawn within the rim of the wheel, thus scraping 
off any clay or earth and preventing its accumula- 
tion on the wheel treads. 

It is to be feared that the third Shrewsbury Show 
will result in a financial loss to the Royal Agricultural 
Society owing to the disappointing attendance of 
the public. The showyard was visited this year by 
only 87,800 persons, compared with 179,148 at 
Bristol last year and 94,000 at the last show held at 
Shrewsbury in 1884. No doubt the wet weather 
which was experienced on the last day ‘or two had 


4ft. Yin. From the drawing above it will be per- 
ceived that the accommodation is well arranged, and 
it will be noticed also that the general appearance is 
pleasing. The machinery is situated amidships immediately 
in front of the wheel-house. Reverse gear controls are 


| carried up through the floor. Access to the wheel-house 


is obtained by way of a small door and a step ladder on 
the port side, whilst a second small ladder provides 
direct communication between the engine-room and wheel- 
house. In front of the engine-room is the crew space, 
fitted with seats and lockers on either side, the seats being 
wide enough to be utilised as sleeping berths. A hinged 
hatch on the fore deck gives access to this compartment, 
whilst a sliding door in the after bulkhead forms a secondary 
entrance to the engine-room. A large compartment for 
stores, fitted with shelves, &c., is provided in front of the 
crew space, and this is entered by way of a hinged hatch 
in the deck above. The usual chain locker is provided 
in the fore peak. 

Accommodation for the officials, as the drawing shows, 
is arranged aft. There is a well-protected cockpit in the 
stern sheets, having the necessary lockers under the seats. 
Here also is fitted a secondary steering wheel and a twin 
engine-room telegraph communicating with the wheel 
amidships. From the cockpit entrance is obtained to a | 
spacious saloon through a double hinged flap door. The 





saloon is fitted with two cushioned sofa seats with remov- 
able backs, so that they can be converted into wide and 
comfortable berths. There is also the usunl water carafe, 
bulkhead locker, mirrors, and folding oval table. A 
door at the fore end of the saloon leads into a passageway, 
on the port side of which is the lavatory and pantry, 
whilst on the starboard side is a large sofa berth pro- 
viding extra sleeping accommodation. At the fore end 
of this passageway a small door provides through com- 
munication with the wheel-house and engine-room. The 
boats are ventilated by cowls arranged in the manner 
shown in the drawings. For admitting daylight there are 
ports, a skylight over the engine-room, and plate-glass 
windows in the wheel-house. A dynamo driven by one 
of the engines and a battery of accumulators stowed under 
the seats provide current for interior lighting and for a 
powerful searchlight. A small signal mast in tabernacle 
is fitted on the fore deck. Fuel is carried in two tanks, 
one under the floor of the wheel-house and the other right 
aft. Their combined capacity is 140 gallons. The two 
boats went through their trials without difficulty and 
entirely to the satisfaction of the officials. One was after- 
wards transferred to Waterloo Pier, where it was inspected 
by a large number of visitors. 








NEW 440 EXPRESS ENGINES—SOUTH- 
EASTERN AND CHATHAM RAILWAY. 


THE first instalment of the new and heavier type 
express engines Nos. 772 to 781, recently ordered to 
the South-Eastern and Chatham Railway Company’s 
design from Messrs. A. Borsig, of Tegel, Berlin, have 
now been put into service. The accompanying 
engraving illustrates these engines, which are of the 
4-4-0 type with inside cylinders, and are fitted with 
a Schmidt superheater, provided with a draught 
retarder instead of the usual damper arrangements. 
The engines have the company’s standard equip- 
ment of steam reversing gear, bogie, &c., and the 
principal dimensions are as follows :— 


Boiler 
Barrel,diameter .. .. .. «. «- 5ft. 
Barrel, length SegGi Sas Arvaral casa, Hee Oe 
Fire-box, width, shell - «- 4ft. Ojin. 
Fire-box, length, shell... .. .. «+. Tft. 5in. 
Tubes, ljin. outside diameter .. .. 169 
Tubes, 5}in. outside diameter .. .. 21 


160 square feet 


Heating surface, fire-box 
1252 square feet 


Heating surface, tubes 


Total oe Sew Satie os egies’ 


319 square feet 
22.5 square feet 
160 Ib. per sq. in. 


21l-element Schmidt superheater 
Grate area... .- 24 
Working pressure .. 

20}in. dia. by 26in. stroke 


Cylinders 
9in. diameter 


Piston valve 
Wheels— 
Bogie Si, hee Nhe ~ watdlies: *'o> Cour (aiiS Oa GRRE 


Coupled ‘ 6ft. 8in. diameter 
Traction powe r at 80 per cent. boiler 
pressure va ive” es OS 6eme 
Weight on coupled whe els . s oo <<. Gd.7 tons 
Tender 
Wheels .. . ar sabes: SEs es 
Capacity, water r : 3450 gallons 
Capacity, coal ae -- 4tons — 
Total wheel-base of e ngine ‘and tender .. 46ft. 2jin. 
Total length over buffers, engine and 
tender .. errr oy 
Weight in vocals order the Nea ah @ ae ee ae 
Engine : Bogie Va ed Noe tee tee ee 
TNE 5 hd OS eee 
Trailing .. 18 9 0 
Total iy ee ee 
Tendet: Segee .. .. os us se IS SC 
Mess sé a ee ee Ee 
Time. ww OAs Oe IS @ 
Total gle ake Salou! ear See DS OR 
Totalengine and tender =...  .. = «.' 97:15 O 
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ANGLE COMPOUND AIR COMPRESSORS. 


A NEw type of air compressor has recently been intro- 
duced by the Sullivan Machinery Company, of Chicago. 
These compressors are made in two forms, that known as 
WJ 3 being for belt driving and that as WN 3 for direct 
connection to an electric or other motor. They are claimed 
to be an advance on any other compressors hitherto placed 
upon the market. We give two illustrations of the 
machine on page 70, and a sectional drawing in Fig. 1 on 
this page. As will be seen from the latter, the compressor 
has its low-pressure or intake cylinder arranged _hori- 
zontally, while the high-pressure cylinder is vertical, and 
is placed at the end of the horizontal frame. The pistons 
of both cylinders are actuated by a single crank, and both 
sets of valve gear by a single excentric pin. The driving 
pulley, or the motor, as the case may be, is mounted at 
one side on an extension of the crank shaft. 

The main frame is horizontal and of the Tangye type. 
It has bored guides for the low-pressure crosshead, and 


] 

The air inlet valves are of the Corliss type, of cast iron, 
| turned and fitted to bored seats in the cylinder heads ; 
the inlet ports are slotted at one end to receive T-headed 
valve stems, and tapped in the other end to receive 
| screw handles, to remove them from the cylinder head. 
To remove these valves it is only necessary to remove the 
back bonnets and withdraw the valves by means of the 
screw handles. This may be done without disturbing 
the cylinder heads or valve gear. 

The air inlet valves are driven by steel valve stems 
| having T heads on their inner ends. The stems are equipped 
with collars, with ground joints between these collars and 
the bonnets, to prevent leakage of air around the stems. 
The stems are supported in cast iron bonnets bolted to 
the cylinder heads. The stems derive their motion, 
through cast iron rocker arms keyed to them, from a 
single crank pin attached to a small disc which is keyed 
to the end of the main crank shaft opposite the fly-wheel. 
The connection rods for operating the inlet valves are 
placed side by side on this pin, one rod reaching hori- 
zontally to the low-pressure valves, and one vertically 
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Fig. 1—SULLIVAN ANGLE COMPOUND AIR COMPRESSOR 


planed jaws to receive the crank shaft boxes. There are 
openings in the sides to afford access to the crosshead, 
these being protected by oil-tight coyers. The bottom 
is provided with a floor so that a reservoir for oil is formed. 
The vertical frame has a broad base which is secured by 
bolts to the top of the front end of the main frame. In 
addition to the openings opposite the crosshead, others 
are provided on the top and sides, which are also fitted 
with tight covers, and these give free access to the crank 
pin and crank shaft boxes. The main bearings are of cast 
iron lined with Babbitt metal. They are made in four 
parts provided with a set screw adjustment, and are so 
designed that all four parts may be taken out without 
removing the main shaft. The crossheads are of cast iron 
of box form, and are furnished with shoes with Babbitted 
faces. The connecting-rods are forged from open-hearth 
steel billets. 

The crank shaft is an open-hearth steel forging, of the 








Fig. 2—CRANK SHAFT OF AIR COMPRESSOR 


centre crank type. The crank pin is of sufficient width 
to accommodate both connecting-rod boxes on it side by 
side. The shaft—which is shown in Fig. 2, on this page— 
extends on one side of the machine to receive a driving 
pulley or motor, and in all except the smallest sizes, is 
provided with an out-board bearing, consisting of a 
Babbitted box, carried in a pillow block upon a sole plate 
which is bolted to the foundation. Set screws and wedges 
permit adjustment both vertically and horizontally, so 
that this bearing may always be kept in correct alignment 
with the crank shaft bearings. 

Both low and high-pressure cylinders are made with 
separate liners forced into the main castings, the spaces 
between the liners and cylinder castings forming the water 
jackets. The air passages in the cylinder castings cover 
the entire area outside of the jackets, the inlet and dis- 
charge sides being separated by longitudinal partitions 
on the sides of the cylinders. The surface on the outer 
side of the jacket walls provides cooling area in addition 
to that of the intercooler. The air cylinder heads are bored, 
transversely, for cylindrical rolling inlet valves. 


to the high-pressure valves. 
rods have adjustable bronze heads for taking up wear. 

The air-discharge valves are of the poppet type, and are 
internally guided on cast iron plugs. ‘They are held to 
their seats by light steel springs; and seat in bronze 
cages, which are removable by unscrewing the valve 
plugs. They are set, with their cages, in ports or pockets, 
arranged radially in the air cylinder heads, so as to be 
readily accessible for inspection or removal As these 
valves act in a direction radial to the axis of the cylinder, 
so as to avoid losses in efficiency due to clearance space 
to the greatest possible degree, there are no long ports 
or pockets leading to them, in which air might be trapped 
after compression instead of being expelled from the 
cylinder. The valves are pressed from special cold-rolled 
sheet steel, and are consequently of light weight, being 
so constructed with a view to reduce hammering on the 
seats. 

The intercooler is a cylindrical cast iron shell containing 
a series of cooling tubes. It is arranged immediately 
over the low-pressure cylinder and frame, and has flanged 
inlet and outlet openings, and cast iron flanged connec- 
tions between it and the high and low-pressure air cylinders. 
It is supported on its inner end by a hollow cast iron 
flanged leg, into which any accumulation of water or 
oil may drain. This water or oil can be blown off through 
a drain cock, provided at the bottom. A pop safety valve 
is attached to an opening on top of the intercooler to 
prevent unsafe pressures in the intercooler or low-pressure 
cylinder. 

The intercooling surface consists of a nest of aluminium 
tubes, through which the cooling water circulates, entering 
at one end, traversing one-half the tubes, and returning 
through the remainder. The ends of these tubes are 
expanded into two headers, the outer header being bolted 
against a packed joint on the outer end of the intercooler 
body, while the other header, inside the intercooler body, 
is left free to move with the expansion or contraction of 
the tubes. Baffle plates are so arranged in the interior 
of the body that the air, in flowing through it, is compelled 
to pass three times across the tubes. By removing the 
bolts securing the outer header, the whole nest of tubes, 
with the headers, may be withdrawn from the base or 
shell for inspection or repair. Both headers have remov- 
able covers, which give access to the ends of the tubes 
for the removal of sediment or for the insertion of new 
tubes. 

Both high and low-pressure pistons are of cast iron, 
each made in one piece. The low-pressure piston is cored 
out to reduce weight, and is well ribbed inside to provide 
stiffness. The high-pressure piston is practically solid, 
so as to make it equal in weight to the low-pressure piston. 
Both pistons have cast iron snap rings, with a special 
device to prevent leakage past the joints 

The crank shaft bearings, crank and crosshead pins 





All valve gear connection | 


| 


| as to the wonderful benefits that are to be expe 


and crosshead guides, of both high and low-pressure 
members, are supplied with stream lubrication. From a 
main oil reservoir in the bottom of the horizontal main 
frame, underneath the crank shaft, a small pump, driven 
from connections attached to the air valve gear, delivers 
oil to a reservoir at the top of a standpipe, which is high 
enough to ensure the delivery to the highest point at 
which lubrication is needed. From this reservoir oil flows 
to the points where it is required. The amount of oil 
flowing to each point is regulated by adjusiéable sight - 
feed devices. The pump is designed to pump an amount 
of oil greater than maximum requirements, and the excess 
from the overhead reservoir is returned by an overflow 
to the main reservoir in the horizontal frame. After the 
oil has passed through the various bearings, it also flow 

back to the main reservoir to be used again. The aii 
cylinder and rolling inlet valves are oiled from a separat« 
five-feed positive oil pump, driven from the air valve 
gear. Each feed may be regulated separately. The rat: 
of feed of oil to all points lubricated may be observed by 
the operator from the engine-room floor. 

The water circulation for the cylinders and intercoole: 
has one inlet and one outlet. Entering at the bottom of 
the low-pressure eylinder, the water passes thence through 
the intercooler and high-pressure cylinder, leaving the 
latter at the top. 

The makers make the following claims for this type of 
machine :—(a) Compactness ; (6) reduction of floor space 
and in the cost of foundations; (c) flexibility of drive; 
(2d) reduction of working parts as compared with all 
vertical or all-horizontal machines ; (c) reduction of work 
ing stresses and vibration; (f/f) automatic operation 
secured by covers over working parts ; and (y) automatic 
positive lubrication. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
THE METRIC SYSTEM. 
Sir,--L notice with interest that two letters have appeared 
in your columns advocating the adoption of the metric system 
of weights and measures, and as your correspondents seem very 


| enthusiastic about the matter, I would like to remind them that 
| there are two sides to the question. 


It is noticeable that both 
the letters consist mainly of somewhat high-flown statements 
ected if only the 


| metric system is generally adopted, though any definite state- 


| avoided. 





| 





ment as to exactly what those benefits will be is carefully 
I have been at some pains to obtain and read the 
article in Engineering Notes, referred to by your correspondent, 
Mr. Hodges, and find that the article in question is on the same 
general lines as his letter. A harrowing picture is drawn of the 
sad lot of the unfortunate children in our schools, and one’s 
heart would be moved if it were not for the fact that the 
youngsters themselves seem quite cheerful about it, so that the 
anxiety aroused on their behalf seems after all not quite 
necessary. 

What, after all, are these wonderful benefits which we are 
led to suppose the metric system will bring ? Far more imaginary 
than real, Most of us, being plain folks, would just as soon buy 
a pound of tea as purchase 450 grammes, though I will admit 
that 450 grammes sounds as though you are getting a lot for 
your money. Nearly all our ordinary commercial transactions 
deal only with a few well-known units, such as the pound, foot 
and gallon; other special terms relate entirely to special 
trades where they are well understood, and give rise to no 
difficulty. When you have introduced your decimal system it 
is quite certain that vulgar fractions will still remain and be 
used. It is far €asier to speak of one-third of a thing than to 
refer to it as .33333 or .3 recurring, whilst as for the much- 
boasted relationship between weights and measures in the 
metric system, since a gallon of water weighs 101b., there is 
no difficulty whatever in turning gallons into pounds, or pounds 
into gallons, as the case may be. 

But a far more serious question is the enormous amount of 
labour and huge expense that this change would involve. Do 
your correspondents realise the immense amount of money 
locked up in such things as gauges, tools, screws, drawings, 
plans, machinery, and all the thousand and one tools used in the 
vast industrial machinery of this great country ? It is so easy 
to introduce these new reforms on paper, but to force a new 
system of weights and measures on the country would result 
in chaos little short of disaster, and entail a tremendous tax 
upon our manufacturers, who are already hard pressed by 
outside competition.* 

There is another point to consider. The metric system has 
now been quite legal and optional for something like fifty years, 
and yet no one seems particularly anxious to make use of it, 
and the only conclusion is that no one feels any particular 
interest in the matter. Your correspondents are very much 
mistaken in their notion that there is a large amount of potential 
interest. The real fact is that they and their sympathisers 
would endeavour to force on this country a system which I do 
not believe more than a mere handful of the population have 
the slightest wish to possess. 

The question is one which has cropped up with the regularity 
of the seasons, has awakened a momentary interest, and dis- 
appeared again, leaving the surface of public opinion quite 
unrufiled, and if your correspondents think that they can arouse 
such glowing enthusiasm as they predict they are labouring 
under a delusion, and-I for one see no reason whatever why the 
country should be upset and a great deal of unnecessary expense 
thrown upon us merely to please a few well-intentioned but 
entirely mistaken people. 


July 14th. RULE. 


Goopv Otp Foor 


MIDLAND CUNARD TRAIN TO LIVERPOOL 

Sir,—In reading the article in your issue of to-day’s date 
re summer train services, I think I might deservingly call 
attention to the new Midland Cunard train—Fridays only— 
which leaves St. Pancras at 6.10 p.m. and runs to Liverpool 
Central Station, 2184 miles, without a stop, being due there at 
10.20 p.m., and is shown in the company’s working time-tables 
as a regular train. I am not by any means holding this as a 
record non-stop run on our English railways. I think it is 
worthy of mention to state it is the longest booked non-stop 
run on the Midland Railway. The altered working of this 
new train came into force on July 3rd, and reflects great credit 
on the management of the Midland Railway Company for their 
enterprise. CuarLtes Wm. B. ROWELL. 

Chesterfield, July 10th. 








No country in the world, not even Great Britain or the 
United States, has done so much as France in the matter 
of repeating into the cab of the locomotive the position 
of the outdoor signals, upon which subject a paper, 
summarised in our last issue, was read at the recent Paris 
meeting of the Institution of Mechanical Engineers. The 
system in use on the Nord was first installed in 1872, and 
every company has now some system on trial. 
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IONA TURBINE DRIVING CIRCULATING PUMP 


R. 8S. PRICE, LIMITED, LONDON, ENGINEERS 





SMALL STEAM TURBINES. 


To meet the demand for a simple, reliable and cheap 
prime mover for driving fans, pressure blowers, centri- 
fugal and turbine pumps, &c., several types of small steam 
turbines have been placed upon the market. The Iona 
turbine, made by R. S. Price, Limited, of 12, Norfolk- 
street, Strand, is one of the most simple and inexpen- 
sive machines of this kind and is designed for outputs 
from }$ horse-power upwards and for coupling directly 
to machines such as those just referred to. The Iona 
turbine can scarcely be called new, for several hundreds 
are now in service, but we are told that since it was first 
introduced it has been improved upon considerably, 
and in its present stage of evolution it can meet the most 
exacting conditions as regards speed regulation, and so 
forth. For driving pumps, blowers, fans, &c., the electric 
motor leaves little to be desired, but, as the makers of 
the lona turbine point out, it is sometimes necessary to 





Fig. 1—ATTACHMENT OF BLADES 


run a large generating set to provide the current for an 
electric motor, and that is obviously very uneconomical, 
particularly when the motor is small. Moreover, the tur- 
bine, unlike the motor, can operate under practically 
any conditions. and will run for very long periods without 
attention. 

The Iona steam turbine has a single pressure step 
multi-velocity stage with reversed axial flow. In the 
nozzles the steam expands adiabatically from the initial 
pressure at the stop valve to the exhaust pressure ; the 
form of the nozzle depending on the temperature and 
pressure conditions under which the turbine works. 
The high velocity of the steam on leaving the nozzles 
is utilised and converted into useful work by the steam 
passing through the blades one or more times. With the 
axial multi-blade turbine, the makers point out, a separate 
revolving wheel is provided for each velocity stage, and 
the steam is guided from one wheel to the other by means 





disc friction, blade churning, end thrust and friction losses 
in the bearings and glands. Internal losses of the Iona 
turbine are claimed to be less than those in the axial flow 
multi-blade type, and the reduction in these losses is 





wheel in the manner shown at 8. Fig. 1. After they have 
been fitted in position on the disc R the rim is pressed on 
whilst it is hot, and the blades are thus fastened tightly in 
position. The rim T is of special steel, and of ample 
strength to withstand the stresses set up in the blades 
and disc, and is shrunk on to the tips of the blades. It 
not only gives additional strength to the rotor and retains 
the blades in the correct position, but also produces a 
fly-wheel effect. As an additional precaution, the ring F, 
which gives sufficient clearance to permit the rotor 
running freely, is fitted loosely in the casing. 

In the event of the rotor exceeding the maximum speed 
limit at which the elastic limit is reached, the ring T 
commences to stretch and engages with the ring F, thus 
preventing rupture. Turning now to Fig. 2, the steam 
expands adiabatically in one step in the nozzles D, U D, 
and Z D, from the initial steam pressure at the stop valve 
to the exhaust pressure. In Fig. 2 several types of nozzles 
are shown. The nozzle marked D is a variable expansion 
free-jet nozzle provided with a V-shaped bar D Z, which 
is fulerumed close to the discharge end of the nozzle at X, 
and attached at EZ to the spindle connected with the 
lever HR. By raising the spindle the cross section of 
the nozzle is increased, thus reducing the ratio of the 
sectional areas at the throat and nozzle outlet. By 
lowering the spindle the cross section at the inlet is 
reduced, and the ratios of the cross section at the throat 
and discharge are increased. With this arrangement, 
the weight of steam passing through the nozzle may be 
increased or diminished, and the pressure drop varied 
so that the speed of the machine can be increased or 
reduced when running, and any fluctuation in the boiler 
pressure which might affect the economical working of 
the machine can be dealt with by adjusting the lever H R. 
The nozzle U D is a fixed expansion free-jet nozzle pro- 
vided with a hand regulating wheel U H, which actuates 
the throttle valve UV. This enables the speed to be 
altered by throttling the inlet steam, and the power 
developed to be varied over a considerable range. 

It is possible by means of the valve U V to shut off 





in the proportion of the number of wheels and blades. | 


Moreover, on account of the reversed axial flow of the 
steam, the rotor is not subjected to end thrust, whilst 


the leaving velocities can be as low as those in any type | 


of turbine of equal power. 


The rotor has large axial clearances, and is kept in | 


position by a bearing collar, which is said to eliminat« 


| risk of blade rubbing or stripping, and as the steam is 


expanded down to exhaust pressure before entering the 


casing, it offers to the wheels and blades a minimum | 


amount of frictional resistance. The temperature in the 








Fig. 3—IONA TURBINE WITH OVERHUNG WHEEL 


casing, which corresponds to that of the exhaust steam, 
is uniform throughout, and consequently the casing is not 
subjected to highstressesnortohigh pressure. Before going 
further, let us set down in detail the various advantages 
claimed for this turbine :—(1) Low peripheral velocities 
with a wide range of speeds; (2) low steam consumption 
under any steam conditions; (3) high mechanical effici- 
ency ; (4) simple construction with a minimum number of 
parts; (5) the turbine for a given output occupies less 
space than other turbines; (5) lower first cost; (6) 
renewals are easily made. 











“THe Encincea” 


of fixed guide blades. But in the turbine under considera- 
tion only one revolving wheel is used, and low peripheral 
speeds can be obtained with low steam velocity in the 
exhaust. The steam flows axially through the blades, 
and on leaving them is diverted by the guide passages 
on to the revolving blades again, through which it flows 
in an axial and opposite direction, the number of guide 
passages necessary depending on the number of velocity 
stages. Steam consumption is dependent on the leaving 


velocity of the exhaust steam, the internal losses due to 
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Fig. 2—DIAGRAM OF IONA STEAM TURBINE 


The rotor is made of mild steel, and is of dise form, 
tapering down from the hub to the rim. As the dises 
are not subjected to excessive stresses, the use of special 
material is unnecessary, and this, the makers point out, 
is an advantage, for if by any chance an accident occurred 
and it became necessary to renew a disc wheel, it might 
be made from ordinary material easily obtainable. The 
blades—which are shown in section in Fig. 2—are made 
of bronze, and are designed to withstand erosion and 

















Fig. 4—TURBINE DRIVING FAN 


the steam altogether and a stop valve is then unnecessary. 
The nozzle Z D is a fixed free-jet nozzle, the pressure drop 
remaining constant and maintaining a fixed ratio between 
the inlet and outlet pressures. The type of nozzle supplied 
depends upon the classification of the turbine and the 
condition of service for which it is intended, and the 
turbines are supplied with one or more nozzles according 
vo requirements. By adding a nozzle the rated capacity 
of the turbine can be more than doubled, but it is not 
advisable to run at the maximum power for long periods. 
When fitted with nozzles such as D or U D, the capacity 
can be increased up to 30 per cent. over the rated capacity. 
Nozzle D has three multi-velocity stages, and on leaving 
the nozzle the steam passes through the blades S and 
afterwards enters the guide passage U. Its direction is 
therefore reversed, for the guide passages are curved in 
the manner illustrated. The steam is re-directed on to the 
blades at the proper angle, and on leaving them enters 
the guide passage U I, and once again it is projected on to 
to blades in the same direction as when it left the nozzle. 
It afterwards passes into the exhaust pipe. Nozzle U D, 
which has a single velocity stage, is sometimes provided 
for starting purposes. Nozzle Z D is similar to nozzle D. 
Each time the steam passes through the blades it imparts 
a portion of its velocity to the wheel. When great economy 
is desired, the number of stages is increased. Fig. 3 
shows a cross section of one of these turbines fitted with 
an overhung wheel and side bearing. The large view 
shows one of these turbines driving a circulating pump, 
and Fig. 4 a turbine driving a fan. It will be noticed 
that the turbine is very compact, and occupies very 
little floor space. 





A NEW TYPE OF INTERNAL COMBUSTION 
ENGINE. * 
By H. F. FULLAGAR, M.A., Member. 


THREE fundamental factors are chiefly responsible for the 
difficulties in the construction of internal combustion engines of 
existing types; difficulties which increase with the size of the 
unit and ultimately limit the power which can commercially 
be built. These factors are :— 

(a) That the heat per unit of surface radiated by the flame 
to the cylinder walls increases with the size of the cylinder , 


* Read at the Naval Architects’ and Marine Engineers’ Meeting at 





eutting action of the steam. They are attached to the 


Newcastle-on-Tyne, July, 1914. 
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whilst the thickness of meta through which this heat has to 
reach the cooling water also increases. 

(6) That the weight per horse-power increases with the size 
of the cylinder. 

(c) That useless forces are called into play ; useless in that 
they are either stationary and do no work or even produce 
negative work. These result from (1) the fluid pressure on the 
cylinder covers, which has to be transmitted through the framing 
of the engine ; (2) the negative work of the compression stroke, 
which in single-acting engines produces a reversal of twist in 
the crank shaft ; and (3) the inertia forces resulting from want 
of balance and imperfect cushioning. 

The type of internal combustion engine which I have the 
honour briefly to describe to you this morning eliminates all 
these factors, and has besides the advantages of mechanical 
simplicity and accessibility. 

Description of System.—The construction which is shown 
diagrammatically in Fig. 1 consists in using as a unit two open- 
ended cylinders side by side, each with two pistons, and rigidly 
connecting the pistons A to D and C to B by means of pairs of 

* oblique rods external to the cylinders. 

The action of the engine is as follows :—An explosion taking 
place between A and B drives B down and A up, drawing up D 
by the oblique rods and giving, through the two connecting- 
rods, two equal and opposite impulses to the two cranks. The 
side thrust produced by the oblique pull is, of course, taken by 
the crossheads of A and D, which are provided with suitable 
guides for the purpose. The obliquity of the rods is small, 
less than the maximum obliquity of the connecting-rods, so 

_ that the friction is actually less than would be the case if each 
piston had its own crank and connecting-rod, and the mechanical 
efficiency of the engine is high. 

At the ends of their strokes the pistons uncover inlet and 
exhaust ports in the cylinder walls, as in the Oechelhauser 
arrangement. The engine works on the “two-stroke cycle,” 
and each crank receives, therefore, two impulses per revolu- 
tion. Air is supplied to the cylinders by low-pressure air 
pumps, which can be driven from the engine by side levers 
in the ordinary way. In engines of the light high-speed types 
for submarine and such purposes the upper crossheads and 
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Figs. 1 & 2 


guides are formed to act as air pumps, and effect a further saving 
in space and weight. 

Engines for stationary purposes will usually comprise two 
units making four cylinders. For very large powers or when 
height is limited—as, for instance, in submarines—engines will 
comprise six or even eight cylinders. 

It will at once be clear that with this construction useless 
forces are avoided or greatly reduced. There are no cylinder 
covers or, in fact, any high-pressure joints in the engine. There 
are no vertical stresses on the framing of the engine at all. 
The pressure of the explosion is entirely taken between the 
steel parts—shown in Fig. 2—the crosshead, oblique rods, 
connecting-rods, and crank shaft, and only the secondary re- 
actions of the slippers, from one-fifth to one-twentieth of the 
explosion forces, reach in a horizontal direction the framing 
of the engine. 

The fluid pressure in each cylinder acts at every moment 
equally on the two cranks. The main bearings are thus relieved 
of practically all load, except for the weight of the parts, which, 
acting vertically, is just sufficient to keep the bearings in con- 
stant thrust. 

The action of the explosion in driving apart the pistons A 
and B draws together, by means of the oblique rods, the pistons 
C and D, compressing the charge between them, so that the 
negative work of compression is performed, not through the 
erank and connecting-rods, but directly through the oblique 
rods, and only the net useful work is transmitted to the crank 
shaft. 

The reciprocating parts are cushioned at each end of every 
stroke—Fig. 3. This follows from the facet that each stroke 
ineludes a compression and explosion. On the up-stroke 
the pistons A and D, for instance, are cushioned by the pressure 
on D, and on the down-stroke by the pressure on A. The 
combined effect of inertia and cushioning is to keep the oblique 
rods, except in the case of very small engines, in constant 
tension. 

The effect of inertia is also to make the crank effort much 
more uniform. When an explosion occurs between, say, A 
and B the force reaching the gudgeon pin of B is less than the 
explosive pressure on B by the inertia of the connected pistons 
B and C with their crossheads and oblique rods, whose accelera- 
tion is at that moment at a maximum. The cost of an engine is 
largely determined by the maximum pressure to which its 
cranks are subjected, but it is the mean effective pressure which 











determines its useful output, and the nearer the maximum is to 
the mean the lighter and cheaper the engine. 

In single-acting engines, whether of the simple, tandem or 
Oechelhauser type, the explosion and compression strokes 
twist the crank shaft alternately in opposite directions—Fig. 4— 
producing a severe condition of stress, but with the new con- 
struction each connecting-rod is double-acting, and the effort 
of each crank uniformly in one direction—Fig. 3. A four- 
crank engine therefore receives four pairs of balanced impulses 
per revolution, eight in all, so that the turning effort of this 
engine is unusually uniform. 

Balance.—The balance which results is practically perfect. 
The centre of gravity of a pair of pistons, A and D, for instance, 
is at the point P—-Fig. 2—and moves up and down on the line 
P Q, whilst the centre of gravity of the other pair is at the 
point Q, and moves down and up on the same line. This is 
probably the only engine in which the centres of gravity of the 
balancing masses have the same identical locus. Secondary 
inertia forces are produced by the angularity of the connecting- 
rods, which causes the centre of gravity of all four pistons: to 
move up and down by an amount which is shown in Fig. 5. 
The complete oscillation occurs twice per revolution, but in a 
four-cylinder engine with cranks at right angles the centre of 
gravity of the second set of four pistons oscillates the same 
amount in opposite phase, so even these secondary vertical 
forces are completely eliminated. 

Such, then, are the working forces in this mechanism. If they 
be divided into the two rough classes, which for the purpose 
of this brief description I have called “‘ useful’ and ‘‘ useless ” 
forces, the only ones falling into the latter class are the minor 
reactions from the slippers at the ends of the oblique rods, 
constant in direction and less both in number and amount 
than the ‘‘ useless” reactions of any other reciprocating engine 
in common use, whether gas or steam. 

Weight.—As regards weight, the new construction by combin- 
ing eight two-stroke pistons with-four cranks produces a given 
power upon one-half to one third the weight required with other 
constructions. The mean effective pressure with the two-stroke 
cycle need not be less than three-quarters of that with the four- 
stroke cycle. An engine of the new type is therefore equivalent 












































Fig. 3 


to a four-stroke engine with not less than twelve pistons of the 
same size. Since larger cylinders are heavier for their power 
than smaller ones, a four-stroke engine of the same power with 
fewer cylinders of larger dimensions will be still heavier. Clearly, 
therefore, the saving in weight of the new construction is very 
considerable. 

No Temperature Stresses in Cylinders.—From a heat point 
of view the double type of cylinder has incomparable advantages 
over all others, and with the new construction such cylinders 
require but one crank each. In form the cylinder is a plain tube 
supported at either end, but free to expand axially, and sur- 
rounded with its fellows by a common tank, forming the water 
jacket. In such a cylinder temperature stresses cannot occur. 
If a tube free to expand be heated symmetrically so that its 
temperature around each zone is uniform, variation of tempera- 
ture along the axis of the tube produces no stress whatever. 
Moreover, in the absence of corners or pockets, the actual mean 
temperature of the inner surface of the cylinder is very low. 

Demonstration Engine.—-To test the system on a practical 
scale an engine of 500 horse-power was built by Messrs. W. H. 
Allen, Son and Co., Limited, of Bedford, to the designs of this 
company, and installed in the engine-room of the Newcastle 
Electric Supply Company at Gateshead. The power of the 
engine is absorbed by an electric generator connected with the 
Electric Supply Company’s mains. The engine, which is of the 
stationary type, and of substantial proportions, weighs, without 
fly-wheel, under 20 tons. It gives continuously some 550 brake 
horse-power, and its weight is therefore less than half that of 
gas engines of equal power. 

This result is obtained with four cylinders only 12in. in 
diameter, with the moderate piston speed of 759ft. per minute, 
with the low mean effective pressure of under 70 lb. per square 
inch, a maximum stress in the steel parts of only 4 tons per 
square inch, and a stress in the cast iron portions of the engine 
nowhere exceeding three-quarters of a ton. The engine, in 
fact, produces its power upon half the usual weight of material, 
and with the working stresses, which so far from being severe, 
are in the main appreciably less than exist in reciprocating 
steam engines. 

The normal speed of the engine is 250 revolutions per minute, 
and even if this is increased to 300 revolutions per minute, the 
engine is still remarkably free from vibration. Tle crank shaft 
normally receives 2000 separate impulses per minute. _ 

An upper piston can be withdrawn in about ten minutes 











after stopping the engine, and the lower piston lifted out through 
the cylinder in five minutes more. The whole of the eight 
a ean be withdrawn in an hour, with the use of a hand eri), 
only. 

This particular engine is supplied with air and gas by anxij. 
iaries of a somewhat makeshift character, the air by a fan and 
the gas by a pump. In spite of this, the overall efficien:\- 
during a 30 hours’ test from heat of gas supplied to brake hors. 
power was found by Professor Hopkinson to be just und«r 
30 per cent., whilst the indicated efficiency was 37.6 per ceni., 
the diff»rence being largely accounted for by the inefticie:;; 
auxiliar‘es. The mechanical efficiency of the engine itself. 
about 90 per cent. 

Perhaps the chief interest of the system to members of tly «: 
Institutions lies in the promise it holds out of much larg. 
powers with fewer parts and lower stresses, applicable to s... 
going vessels of all classes. With no inclination to tempt 1). 
future by endeavouring to prophesy, I may point out that wii |, 
gas as fuel and a mean effective pressure of under 70 Ib. y+ 
square inch, it is a matter of arithmetic that a four-cylind:» 
engine to develop 2400 brake horse-power would requis 
cylinders only 24in. diameter, and for a 5000 brake horse-pow. 
only 36in. diameter, whilst with liquid fuel and a mean effect iy. 

ressure of 115 Ib. a diameter of only 24in. is sufficient for 400) 
brake horse-power. ie 

My thanks and those of my company are chiefly due to |). 
Newcastle Electric Supply Company for much valuable he|)), 
and to Messrs. Allen, to whose care and excellent workmatr sii;)) 
the successful running of the engine is largely due. 


With this week’s issue we give a two-page Supple. 
ment illustrating the detailed construction of thi 
Fullagar gas engine installed at Gateshead. In vie. 
of the above paper and the article on the engine whic), 
we published last week, we need add nothing further 
by way of description. It may be remarked, how 
ever, that further information concerning the engine 
is to be found in Mr. Fullagar’s paper before thi 

































































Fig. 4 


summer meeting of the Institution of Mechanical 
Engineers and in Professor B. Hopkinson’s paper, 
“The Charging of Two-cycle Engines,” read last 
week before the joint meeting at Newcastle. A 
report of the discussions on these two papers will be 
found elsewhere in this issue. As for the papers 
themselves, an abstract of the first is given on another 
page, while the second we hope to reprint in full in 
the near future. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, JULY 18ru. 


Tae Juntor INSTITUTION OF ENGINEERS.—-Visit to the Tunne 


Portland Cement Works at Purfleet. 2.30 p.m. 
NorrinGHAM Society oF ENGINEERS.—Visit to Sherwood 
Forest. Train leaves Nottingham Midland Station at 1.10 p.m. 


MONDAY, JULY 20ru. 


THe Junior Institution oF ENGtneers.—-North-Western 
Section meeting at Java Café, 26, Corporation-street, Man- 
chester. Paper on “ Gassing,” by Mr. Elam Eaves. 7.45 p.in. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. H. G. Humpy, M. Inst. C.E., M.I.N.A., formerly con- 
sulting engineer to the Natal Government and subsequently 
to the Government of the Union of South Africa, having retired, 
has opened an office at 20, Victoria-street, London, 5.W * 
where he is practising as consulting engineer on matters relating 
to railways and harbours and their equipment. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent. ) 
No Change in Staffordshire Marked Bar Prices. 
ALTHOUGH we are a week away from the quarterly 

meeting, marked bar prices in Staffordshire stand where they 
did. The last time the price was modified was a week after the 
January quarterly meeting. So far as can be ascertained, there 
is now no intention to follow this precedent, but it is not at 
all unlikely that before the quarter is ended, prices will have 
been relaxed somewhat. For the present, however, the standard 
quotation remains at £8 108. per ton, with the Earl of Dudley’s 
brand standing at £9 2s. 6d. A year ago the corresponding 
prices were £10 and £10 12s. 6d. There is also no change in 
unmarked bars. The present quotation of £6 10s., delivered 
Birmingham, compares with £7 15s. to £8 in July, 1913. Nut 
and bolt iron is selling at £6 5s. and £6 7s, 6d., and is competing 
under adverse conditions with Belgian No. 3 bars, which come 
about £1 per ton less, 


The Only Optimism. 

Almost the only optimism on the market is to be found 
amongst the sellers of galvanised sheets. The quotations of 
£10 15s. to £10 17s. 6d. and £11 remain in force, but makers are 
not disposed to book orders far ahead at these bottom figures, 
and for all the best sorts the higher price quoted is being charged. 
For some few export orders the £10 15s. has been shaded during 
the week, but such figures as £10 12s. 6d. and £10 13s. 9d. buy 
only the lowest class of sheets. A meeting of the Staffordshire 
Tinned Sheet Association has been held. The members have 
confirmed former prices as :-—-Coke, unassorted, 26s, per cwt.; 
charcoal, 30s. per ewt.; best charcoal, 32s. per ewt.—all on 
the 20-gauge basis. Trade is reported as good in this depart- 
ment, motor manufacturers taking large quantities. Staflord. 
shire tin-plates are quoted 23s to 30s. per box. 


Pig Iron Trade. 

The drastic reductions made in production in the pig 
iron trade have restored the normal balance of supply and 
demand, and latterly stocks have been drawn upon to some 
extent to satisfy incoming orders. Foundry iron is still in 
better request than forge sorts. The way in which values have 
been maintained in the high-class grades of Staffordshire pig 
iron is remarkable. Smelters are now, however, beginning to 
feel the effects of a quieter demand from the engineering and 
allied industries. The fluctuations in the commoner descriptions 
of pig iron during the past quarter have left prices very much 
where they were. Northamptonshire prices are firming up again, 
but this has only been effected by curtailing supplies. Quota- 
tions for forge pig iron are :—South Staffordshire common, 
48s. 6d. to 49s.; part-mine, 51s. to 52s.; best all-mine, 85s. 
to 90s.; Northamptonshire, 48s. to 49s.; and Derbyshire, 
50s. to 51s. These prices are an all-round reduction of from 
6s, to 7s. on the figures registered in July, 1913. 


Steel. 

There has been just a little more activity of late in 
the call for steel, but the market is sluggish at best. Bars and 
billets realise £4 12s. 6d. to £4 15s. for British production. 
German material can be obtained at about 5s. below those 
figures. 


Wrought Iron Tube Trade. 

There are serious complaints in the wrought iron tube 
trade of the prices which are being accepted, particularly for 
export orders. Makers of gas, water and steam tubes in the 
Staffordshire district report that contracts are being accepted 
at an actual loss to keep the works going. Current associated 
quotations are :—Gas tubes, 75 to 76 per cent. discount ; 
water tubes, 71 to 74 per cent.; and steam, 67} to 71}; but 
it is stated that thes? prices are not being adhered to. The 
Gas Strip Material Association has been wound up, and iron- 
makers are scrambling for orders for strip for tube making 
at £6 5s., compared with the Association price of £6 15s. at 
the commencement of the quarter just closed, and £8 to £8 2s. 6d. 
just a year ago. 


Birmingham’s New Pipe Line. 

This week the Birmingham Corporation formall 
resolved to proceed at once with the laying of the third pig 
line scheme for water conveyance from the Elan Valley, of 
which particulars were given in this report a fortnight ago. 
The Water Committee has received instructions to submit 
designs and an estimate for the work. Experts agree that the 
consumption of water, now rapidly increasing, will overtake 
the present supply of 24,000,000 gallons daily, somewhere about 
1919. By that date—indeed, probably by the summer of 1918— 
it is caleulated that the daily average requirements of the 
population will be 29,000,000 gallons. It is hoped that the new 
supply will be available when this latter date is reached. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 








An Unsettled Outlook. 

THE attendance on the Iron Exchange on Tuesday was 
again on the small side, and in all departments the idle feeling 
noted for the past few weeks was still apparent. No doubt the 
position in Lancashire is responsible for this, as quietude in the 
cotton trade is soon reflected in other industries. There was 
little or no improvement to note in pig iron, and demand was 
only of a hand-to-mouth character, with prices more or less 
nominal. Finished iron quiet. In steel and steel products 
there was little new to record, and although it was stated that 
there was a reduction on spot of 2s. 6d. per ton in tank plates, 
inquiries failed to confirm this. Manufactured copper showed 
a rather dragging tendency, but tough ingots and best selected 
registered a slight advance. English tin ingots were lower. 
Sheet lead unchanged. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 55s.; Stafford- 
shire, 55s. 6d.; Derbyshire, 56s.; Northamptonshire, 57s.; 
Middlesbrough, open brands, 60s. to 60s. 8d. Seotch, nominal : 
Gartsherrie, 66s. 6d. to 67s.; Clyde, 66s. 6d.; Glengarnock, 65s.; 
Monkland, 64s. 6d.; Eglinton, 64s.; Summerlee, 66s. to 66s. 6d., 
delivered Manchester. West Coast hematite, 64s. 6d. to 65s.; 
East Coast ditto, 61s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 64s. 6d. to 65s.; Clyde, 64s. 6d.; Glengarnock, 63s.; 
Monkland, 62s. 6d.; Eglinton, 61s.; Summerlee, 64s. to 64s. 62. 
Delivered Preston : Gartsherrie, 65s. 6d. to 66s.; Clyde, 65s. 6d.; 
Hengarnock, 64s.; Monkland, 63s. 6d.; Eglinton, 62s. 6d.; 
Summerlee, 65s. to 65s. 6d. Finished iron : Bars, £7 5s.; hoops, 
£7 7s. 6d. to £7 12s. 6d.; sheets, £8 7s. 6d. to £8 12s. 6d. Steel: 
Bars, £6 7s. 6d. to £6 10s.; Lancashire hoops, £7 7s. 6d. to £7 10s.; 
Staffordshire ditto, £7 17s. 6d. to £8: sheets, £9 to £9 5s.; 
boiler plates, £7 5s.; plates for tank, girder, and bridge work, 
£6 5s. to £6 10s.; English billets, £4 15s. to £4 17s. 6d.; foreign 
ditto, £4 5s. to £4 7s. 6d.; cold drawn steel, £9 2s. 6d. to £9 5s. 
Copper: Sheets, strips. &c., £78 per ton; small lots, 9$d. per 
pound ; rods, £76 per ton ; small lots, 9}d. per pound ; tough 
ingots, £67 to £67 10s.; best sslected, £67 10s. to £68 per ton ; 
copper tubes, 93d.: solid-drawn brass tubes, 78d.; brazed brass 
tubes, 93d.; condenser tubes, 8§d.; condenser plates, 7}d.; 


rolled brass, 7}d.; brass turning rods, 6}d.; brass wire, 74d.; 
yellow metal, 7d. to 74d. per pound, Sheet lead, £24 per ton. 
English tin ingots, £149 to £150 per ton. 


The Lancashire Coal Trade. 

‘There was also only a small attendance on the Man- 
chester Coal Exchange, and the hot weather, coupled with the 
holidays, is causing a very quiet feeling in this market all round. 
In house coal contracts are gradually being completed, and 
whilst those for best grades are generally being renewed on last 
year’s basis for kitchen qualities, buyers are trying to ‘‘ squeeze ”” 
some concessions, and it is reported that in some cases these 
have been granted. Slack and engine fuel are quiet, and for 
immediate requirements buyers are holding off, showing little 
disposition to pay current rates. In the shipping department 
there are no features of interest to report, and prices to a certain 
extent must be regarded as nominal. Quotations :—Best 
Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
16s, 2d. to 178.; domestic fuel, 12s. 5d. to 14s, 5d.; screened steam 
coal, 11s. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at the pit. 


Local Industries. 

1t is a well-known local saying that when the cotton 
trade is bad all trades are bad, and without doubt this important 
industry is on the whole a very trustworthy trade barometer. 
The cotton trade of Lancashire is at the present moment under 
a very black cloud, and although there are some branches of 
the engineering industry of this district which are still actively 
employed, on all hands a falling off in orders has been felt 
for some time. The chief exceptions to this state of affairs 
are furnished by the locomotive builders, steam turbine makers 
and some firms engaged in making machine tools. 


Trade Dispute at Accrington. 
The works of the well-known textile machinists, 


»to a dispute. Amongst the men locked out are 500 belonging 
to the A.S.E. It appears that the unions have put forward a 
claim on behalf of the locked-out workmen to benefits under 
the unemployment section of the National Insurance Act. 
The men claim benefits under the terms of the notice of the 
tirm that the works will be closed until they are reorganised. 
The men say that they are unemployed,not on account of an 
industrial dispute, but on account of the firm having closed the 
works for reorganisation purposes. The claim is too absurd 
to deceive the local insurance officer, who has ruled against the 
men, and it is reported that the latter are going to appeal to 
the Court of Referees. 


Ashton-under-Lyne and Stalybridge Waterworks. 

I have received a copy of the annual report of the 
water engineer—Mr. Fred J. Dixon—of the Ashton-under- 
Lyne, Se and Dukinfield waterworks. Perhaps the 
most interesting feature of the report is contained in Table XXV., 
which shows the volume of water treated at the Ashway Gap 
and Brushes pressure filter plants. From this it appears that 
the average cost of treatment, including the chemicals employed, 
comes out at the low figure of 8s. 9d. per 1,000,000 gallons, 
whilst the cost for the previous twelve months was 13s. 9d. 
per 1,000,000 gallons. With regard to the cost of the chemicals 
used during the twelve months, the reduction has been brought 
about by the introduction of a ready means whereby the man 
in charge at both works can ascertain the correct quantities 
of chemicals required each day to neutralise the acidity and 
remove the discoloration present in the raw water prior to 
filtration. The cost for the year 1913 was 2s. 2d. per 1,000,000 
gallons treated, against 5s. 11d. for the previous year. The 
whole of the water—for domestic and trade purposes—has been 
treated and filtered prior to distribution during the twelve 
months, when a total volume of 1,166,962,000 gallons passed 
through both plants. 


Junior Institution of Engineers. 

A visit of the members of the North-Western Section 
of the above Institution was paid on Monday, the 6th inst., 
to the works of Browett, Lindley and Co., Patricroft, near 
Manchester. The visitors were received by Messrs. Hatch 
and Hulme, who, assisted by members of their staff, conducted 
the party over the works, and showed them examples of the 
firm’s products—high-speed steam engines and vertical gas 
engines. An excellent testing plant was also inspected, and 
some new methods of lighting, recently installed in the shops, 
occasioned great interest. 


Barrow-INn-FuRNEsS, Thursday. 
Hematites. 

The condition of the hematite pig iron market is one 
of quietness and the business coming to hand at present does not 
represent a large tonnage of metal. Makers still hold some good 
contracts and are sold forward to some extent, and in the mean- 
time are showing no desire to cut down their output, there being 
fourteen furnaces in blast in Cumberland and eight in North 
Lancashire. The whole of the iron produced is going into imme- 
diate use, and no stores worthy of mention are held in the hands 
of makers. Of late the stores of warrant iron have been cut 
down and now only represent 4470 tons. The demand is easier 
on the part of some local steel makers. Prices are about the 
same, with mixed numbers of Bessemer iron quoted at 66s. to 
67s. per ton net f.o.b. For special brands the current quotation 
is 72s. to 74s. per ton. There is nothing being done in warrant 
iron and the quotation remains at 61s. per ton net cash. As to 
the prospects of the iron trade, nu improvement is looked for 
in the immediate future, but a steady business is likely. 


Iron Ore. 

The iron ore trade is for the most part well employed. 
The demand for ore locally is steady and on general account a 
good business is being done. For the best sorts of ore the 
demand is very full. Prices are unchanged with average sorts 
quoted at 13s. 6d. to 15s. 6d., and the best ores run up to 20s. 
per ton net at mines. The demand for Spanish ores is brisk 
and regular supplies are arriving at Barrow, a big cargo from 
Almeria being discharged last week. This ore is quoted at 
16s. to 17s. per ton delivered to West Coast furnaces. 


Steel. 

There is not quite such a brisk state of affairs to report 
in the steel trade as has been the case of late. At Barrow there 
is activity in most of the departments, but full time is not being 
worked. At Workington the slackness in the rail trade has led 
to the rail mills going on short time. The general demand for 
steel rails is not so good as it was. Heavy sections are quoted 
at the recently reduced rate of £5 15s. to £6 per ton. For light 
sections there is a moderate demand at £6 7s. 6d., and not much 
business is on offer in heavy tramway sections, which are at 
£6 7s. 6d. per ton. The trade in steel shipbuilding material 
continues to be steady, and ship plates are at £6 10s. to £6 15s. 
per ton. Boiler plates run from £7 10s, to £7 15s. per ton. For 
hoops the demand is fair and the present rate is £8 5s. per ton. 


Shipbuilding and Engineering. 

These trades are as busy as they can be. The Turkish 
battleship Reshadieh has not yet gone away from Barrow. She 
is far from being completed as regards her deck work, and some 
of her guns have not been mounted, but below deck the work is 
wellahead. The three river gunboats built at Barrow for Brazil 
are still laying at Vickers’ wharf. 


Fuel. 
The demand for coal is steady, with good steam sorts 
quoted at~ 15s. 6d. to 17s. 6d. per ton delivered. Coke is in full 





Howard and Bullough, Limited, at Accrington, are closed owing | 





request with East Coast qualities mostly used, and these are 
quoted at 19s. to 22s. per ton, with Lancashire coke at 18s. and 
Welsh sorts at 19s. per ton delivered. 
Shipping. 
The shipping trade is fairly well employed on iron 
and steel exports. Last week over 10,000 tons of benzine were 
landed at Ramsden Dock, Barrow, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Trade Moderately Good. 

CONSIDERING the complaints of trade depression being 
made elsewhere, the condition of the iron and steel industry 
in the Sheffield district must be described as moderately good. 
Some of the smaller people are rather feeling a shortage of 
orders, and it is stated that a number of moulders are idle, 
but at the Labour Exchange the stat t has been given out 
that in all the city there are not more than 200 men on the 
books for relief under the unemployment benefit regulation. 
There is, of course, no rush of new business in a general way, 
and in almost all sections new deliveries can be made promptly. 
but fresh orders keep dribbling in, and in that way it is highly 
probable the next two or three months will be covered. Finished 
steel appears to be doing very well, and rail, tramway and motor 
steel, especially, show no sign of falling off. Rolling mills 
seem well employed ; in fact, in some instances quite important, 
extensions are being carried out, which looks as if keen expecta- 
tions of a revival at no very distant date are being entertained. 
Engineering tools and tool steel are brisk, and a good deai of 
mining material continues to go to South Africa. One specially 
good feature of the outlook from a Sheffield point of view is 
the healthy condition of shipbuilding, which makes important 
demands upon the steel works here. : 





Pig Iron Improving. 

There is no quotable change in pig iron prices, but 
since my previous report quite an appreciable improvement 
in the position has occurred. In the West and East Coast 
hematite market, and in that for Lincolnshire and Derbyshire 
and other common irons, consumers have made a distinct buying 
movement. This is most pronounced, perhaps, in West Coast 
makes, though East Coast hematite has also brightened up 
and the improvement is fairly generally shared by the other 
sections. It seems that in many cases contracts for Derbyshire 
and Lincolnshire iron which in the ordinary course would have 
expired in June, were extended a little, so that full renewals 
have been practically postponed. In addition, a good number 
of short contracts, say, for three months, have been placed 
with makers, giving a fillip to forward business, whilst a fair 
amount has been done on the open market. The effect of this 
movement has been a hardening tendency, but so far prices 
remain about as follows, net Sheftield :—West Coast ordinary 
makes, 72s. to 73s.; East Coast mixed numbers, 67s. to 67s. 6d, 
though quite recently as low as 65s. 6d. has been taken ; Lincoln- 
shire forge, 50s. to 51s.; foundry, 52s. 8d.; basic, 55s. 8d.; 
Derbyshire forge, 50s.; foundry, 52s. to 52s. 6d. There is 
little improvement in scrap iron and steel, and prices are low. 


Bars and Billets. 

The South Yorkshire Bar Iron Association met on 
Monday and discussed the trade situation, but decided to make 
no change in the basis price of £7 5s. per ton for crown bars, 
less discount. At this figure makers are showing a fair amoun» 
of firmness, though there seems a slight falling off in the volume 
of trade, but not of a serious nature. Trade in this section has 
been quiet for many months, and nothing but a revival in railway 
wagon building will have any real effect upon the outlook. 
Billets are not improving to the extent wished, and com- 
petition from at home and the Continent is still very keen. 
Siemens acid is quoted about £6 10s. to £6 15s.; Bessemer acid, 
£6 5s. to £6 10s.; hard basic is about £5 5s. to £5 10s.: and soft 
about £4 15s.;° but business is done at lower than these rates. 
Foreign soft billets are coming in at about 84s. 


Round the Works. 

Amongst new contracts which have come to light 
during the past week are several important overseas orders for 
steel. Large tonnages are to be made for South America, Algoa 
Bay, Beira, Rangoon, Colombo, the Argentine, Johannesburg, 
Chicago and New York. One firm has booked a good order for 
files for Montreal and another for over 100 tons of spring steel 
for South America. Tenders for the supply of 300 steel axle 
forgings for the London County Council resulted in remarkably 
keen competition for the work, the successful tender being that 
of a Sheffield firm which narrowly beat a German competitor. 
The forgings were divided into two lots, viz., 250 steel axle 
forgings and 50 different steel axle forgings. The Sheffield 
firm of Steel, Peech and Tozer, Limited, quoted £2 8s. for the 
one and £1 16s. 3d. for the other, whilst the German firm quoted 
the same in the former case and £1 19s. 3d. in the latter. 
Another German firm, however, quoted £4 2s. and £3 12s. 
respectively. Six other Sheffield firms competed, the highest 
being Vickers Limited at £4 3s. and £3 7s. 6d. In the tramway 
department some important work is in hand for the Argentine, 
and in railway material expectations are keen of work coming 
to Sheffield in considerable volume from China and Russia. 
For the Government of the latter country a good deal of naval 
material has just been completed, but a large quantity is still 
in hand and more in prospect. For the Australian State Rail- 
ways an order for about 150 tons of steel material has been placed 
here, and it is stated that one of the “ heavy ’’ home railways 
has divided up a big contract amongst firms in the Sheffield 
district. 


Fuels. 

In steam coal the improvement in the tonnage going 
for shipment through the Humber ports has been well main- 
tained and values are still displaying a hardening tendency. 
Best qualities are in strongest request, but there is an improving 
market for secondary sorts. The demand for industrial con- 
sumption is rather better, now that work has been fully resumed 
after the stock-taking break. There is very little change to 
report in gas coals, and slacks keep at about previously quoted 
prices. On the whole, there seems ro immediate prospect ot 
any break in prices, though here and there attempts are made 
to secure business at something less than official quotations. 
Generally speaking, however, collieries are firm. Best South 
Yorkshire hards are 11s. 6d. to 11s. 9d. per ton at pits, and best 
Derbyshire 10s. 6d. to 10s. 9d., with second quality at 9s. 6d. 
to 10s. 3d. Coke, which has been in a slumpy condition for 
some time—much to the advantage of pig-iron makers—is at 
last showing & hardening tendency, and best beehive is quoted 
10s. 6d. to 10s. 9d., with patent at about 10s. to 10s. 3d., though 
spot lots of the latter are stated to have been done at less. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

ALTHOUGH there are still several reasons why it is 
difficult to forecast with any confidence the immediate future 
of the iron trade in the Cleveland district, there is little doubt 
that the undertone is fairly cheerful. At present, at any rate, 
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there does not appear to be any grounds for pessimism. The 
recent free buying movement, which was due in the main to 
consumers replenishing their stores after stock-taking has 
for the time being subsided, and a renewal of activity is not 
expected until the autumn demand sets in after the holiday 
season. The position has been dominated somewhat this week 
by the Glasgow Fair holidays, during which deliveries of Cleve- 
land pig iron will be more or less held up, while the shipments 
to the Continent are being interfered with in consequence 
of the waterways to the interior towns becoming too shallow for 
navigation owing to the long drought. In the meantime, 
although there are a few orders coming forward for the autumn, 
business is largely restricted to immediate requirements. To 
what extent prices will be affected by the autumn demand 
-remains to be seen, but in this connection it may be noted 
that makers are more disposed to meet the market by accepting 
autumn business at the prompt price. No. 3 G.M.B. Cleveland 
pig iron is 51s. 6d.; No. 1, 54s.; No. 4 foundry, 51s. 3d.; No. 4, 
forge, 50s. 9d.; and mottled and white iron, each 50s, 3d.—all 
for either early or forward delivery. 


Hematite Pig Iron. 

There is no material change in the position of the East 
Coast hematite pig iron trade as compared with a week ago, 
although it must be admitted that the tendency is decidedly 
stronger. There is little business of importance being trans- 
acted just now, but’renewed activity may be expected about a 
fortnight hence, when consumers move to cover autumn require- 
ments. In the meantime the output is being fully taken up. 
Makers still adhere firmly to their quotation of 59s. for either 
early or forward delivery of East Coast mixed numbers. No. | 
hematite is quoted at 59s. 6d. 


Iron-making Materials. 

The foreign ore trade has been practically at a standstill 
during the week. The very low figure recently accepted for 
several cargoes, though it was due to quite exceptional circum- 
stances, has depressed the market, and the general sellers’ 
quotation for best Bilbao Rubio of 50 per cent. quality, ex ship 
Tees, is now no more than 17s. The coke position is as strong 
as ever. There is no large surplus, and sales are not being 
pressed on the market. Good medium Durham furnace qualities 
are fully 17s. 6d., delivered at the works, but consumers are not 
disposed to pay that figure, and the business done is of a hand- 
to-mouth character. 


Manufactured Iron and Steel. 

Quietness continues to characterise the manufactured 
iron and steel trades so far as new business is concerned, and 
there is quite a depressed feeling for the time being in the 
market. A little new business has been placed for shipbuilding 
material, but most of the shipyards are well placed, and there is 
no disposition to purchase far ahead. Joists and constructional 
steel departments are still the most active. Rails are quiet, 
but one or two orders are expected to be placed in this district 
shortly. The principal market quotations are :—Common iron 
bars, £7; best bars, £7 7s. 6d.; best best bars, £7 15s.; packing 
iron, £5 15s.; iron ship angles, £7 ; iron engineering angles, £7 ; 
iron ship plates, £6 15s.; iron girder plates, £7 5s.; iron ship 
and girder rivets, £7 5s.; steel bars, basic, £6 5s.; steel bars, 
Siemens, £6 5s.; steel ship angles, £5 15s.; steel ship plates, £6 ; 
steel boiler plates, £7; steel engineering angles, £5 17s. 6d.; 
steel sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.; steel 
joists, £6 12s. 6d.; steel hoops, £6 10s.; steel strip, £6 5s.—all 
less the usual 2} per cent. f.0.t. Heavy steel rails, £5 12s. 6d.; 
steel railway sleepers, £7 5s.; light iron rails, £7—all net at works. 
Cast iron chairs, £4 5s.; cast iron columns, plain, £7 7s. 6d.; 
floor plates, £3 10s., f.0.r. at makers’ works. Galvanised sheets, 
24-gauge, are £11 per ton, less the usual 4 per cent. 





Shipbuilding and Engineering. 

There is a continuance of activity at the shipyards 
on the North-East Coast, and is likely to continue for a long 
time to come. The outstanding feature during the past wéek 
has been the announcement that Sir W. G. Armstrong, Whit- 
worth and Co. have received a provisional order from the 
Brazilian Government for a new battleship, to take the place of 
the Rio de Janeiro, which was recently sold to Turkey. The 
new vessel, it is understood, will be of even greater displacement 
and fighting power than the Sultan Osman I.—formerly the Rio 
de Janeiro—and will then establish another record in Tyne 
warship building. The vessel will be laid down at the Walker 
yard. In addition to the battleship, the Brazilian Government 
has also ordered two scouts from the Elswick firm. The outlook 
in the shipbuilding trade so far as the North is concerned is 
exceedingly bright, it being confidently believed that the great 
volume of warship work at present in progress will be consider- 
ably increased shortly by the placing of. contracts by the British 
Admiralty for several new destroyers, for which tenders are 
already under review. The Wear and Tees are well supplied 
with contracts for steamers for special trades. For the present 
orders for tramp steamers are not numerous, but there may be 
revival in this class of vessel a little later in the year. An 
important dock extension scheme is to be carried out at South 
Shields by the Middle Dock and Engineering Company, which 
recently acquired the site of the Stone Quay Shipyard and also a 
quantity of land from the Shields Corporation. The contract 
for the new graving dock has been placed with E. Nuttall 
and Co., Manchester. It will be 630ft. long and 80ft. wide, with 
a 26ft. depth of water, and when completed will be the second 
largest graving dock on the Tyne. Another dock is afterwards 
to be constructed. There is a fair amount of activity in the 
different branches of the engineering trade. Marine and loco- 
motive engineers and boilermakers are well supplied with work, 
and a good variety of articles are in demand for export. 


Coal and Coke. 

The coal market continues active, though there is 
still some difficulty in making shipments, owing to a dearth 
of tonnage. Prices are well maintained, and it is expected they 
will remain somewhere about the present level for the next 
couple of months. The inquiry for gas, coking and bunker coals 
for delivery over next year is considerable. Several large con- 
tracts on foreign account have been placed for Durham gas coal. 
Best steams show a rather easier tendency, generally put down 
to over speculation. All other steams are in fair demand and 
steady. The following are the quotations for Durham coals :— 
Best gas, 13s. to 13s. 3d.; second gas, 12s. to 12s. 3d.; special 
Wear gas, 13s. 6d. to 13s. 9d.; coking unscreened, 12s.; coking 
smalls, 11s. 6d. to 12s.; ordinary bunkers, Ils. 6d. to lls. 9d.: 
best bunkers, 12s. 3d. to 12s. 6d. All kinds of coke are in good 
demand, gas kinds being higher in price. Foundry coke is 
19s. to 21s., furnace coke 17s. 6d., and gas coke 12s. to 13s. 6d. 


Cleveland Miners’ Wages. 

The Cleveland mine owners and the representatives of 
the ironstone miners met in conference at Middlesbrough on 
Monday to consider the wages to be paid at the Cleveland mines 
during the next three months, but did not effect a settlement. 
It was pointed out on behalf of the mine owners that the recent 
ascertainment was 51s. 0.70d., and, according to the usual 
formula, the employers were entitled to a reduction in wages of 
1.20 per cent. The representatives of the men intimated that 
they had no power to settle the question that day, as they 
would have to report to the lodges in the district and it was 
decided to hold a further conference on the 27th inst. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrants. 

THE Glasgow pig iron warrant market has again passed 
through a very quiet week,and the total amount of business 
transacted was only about 3500 tons. The price of Cleveland 
iron advanced to 5ls. 6$d. per ton, owing to the threatened 
lock-out of the Scottish miners, but afterwards declined some- 
what and closed at 51s. 4d. per ton cash buyers, an advance of 
2d. per ton compared with the preceding week. 


Pig Iron. 

The number of furnaces in blast in Scotland at present 
is sixty-nine, compared with seventy in the previous week and 
eizhty-eight in the corresponding week of last year. Business 
with consumers continues dull and prices are very unsteady. 
The total shipments during the week amounted to 5070 tons, 
an increase of 700 tons over the same week last year. The 
import of pig iron into Grangemouth from Middlesbrough and 
district reached the total of 5691 tons for the week. 


Quotations. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 61s.; 
No. 3, 59s. 6d.; Govan, No. 1, 60s. 6d.; No. 3, 59s. 6d.; Carnbroe, 
No. 1, 65s. 6d.; No. 3, 61s.; Clyde, No. 1, 66s.; No. 3, 61s.; 
Gartsherrie, Summerlee, Calder, and Langloan, Nos. 1, 66s. 6d.; 
Nos. 3, 61s. 6d.; Glengarnock, at Ardrossan, No. 1, 70s.; No. 3 
65s.; Eglinton, at Ardrossan or Troon, No. 1, 61s.; No. 3, 59s.; 
Dalmellington, at Ayr, No. 1, 61s.; No. 3, 59s.; Shotts, at 
Leith, No. 1, 66s. 6d.; No. 3, 61s. 6d.; Carron, at Grangemouth, 
No. 1, 67s.; No. 3, 62s. per ton. 


Finished Iron and Steel. 

There has been no change of note im the Scotch iron 
and steel trades since last report. ‘The works close this week for 
the holidays, and it is not unlikely that, owing to the present 
state of trade, the holidays at several of the works will be of 
longer duration than usual. No improvement has been reported 
in the position of the steel trade. Very little fresh business is 
passing in the home market and the export demand is weak, but 
in view of a possible stoppage at the collieries consumers may 
become anxious for deliveries of material. Present prices of 
pig iron, steel, and malleable iron are not such as would warrant 
makers paying extra for fuel. It is possible therefore that steel 
works and bar ironworks may not resume immediately after 
the Fair holidays. Black and galvanised sheet makers con- 
tinue quiet and prospects are anything but encouraging. Out- 
puts at the majority of the works are unsatisfactory, and makers 
are not expecting an early improvement. The position of the 
malleable iron trade is unchanged. Foreign competition is as 
keen as ever and home makers are very badly off for orders. 
Tube makers are also suffering from foreign competition, and 
no improvement has taken place, notwithstanding a reduction 
of prices. Generally speaking, there is very little ground for 
encouragement in any department of the steel or iron trade, and 
a considerable improvement will! have to take place before busi- 
ness is really profitable. 


The Coal Trade. 

The Scotch coal trade has been very brisk in all depart- 
ments during the past week. The possibility of a strike has 
no doubt had a great deal to do with the present position, as 
consumers are laying in extra stores against the chance of labour 
troubles. The approach of the holiday season has also had an 
effect on business, and collieries are hard pressed to fulfil their 
obligations before the stoppage. All classes of coal are in heavy 
demand and prices show a firming tendency. Conditions in 
the Lothians are much improved owing in a measure to the fact 
that the miners in that district do not go on holiday until the 
middle of August, and collieries have therefore been able to 
secure orders which otherwise would have gone to Fifeshire or® 
Lanarkshire. The aggregate shipments from Scottish ports 
have been very heavy and amount to 362,754 tons, compared 
with 339,847 in the preceding week and 293,892 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. at 
Glasgow Ils. 3d. to 11s. 6d.; splint, lls. 3d. to 14s. 6d.; naviga- 
tion, 14s. 6d. to 15s.; steam, 10s. 9d. to 12s. 9d.; treble nuts, 
lls. to lls. 6d.; doubles, 10s. 9d. to 11s.; singles, 10s, 3d. to 
10s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(F: rom our own Correspondent.) 
Cardiff Coal Market. 


VaLveEs of coals have not shown much material differ- 
ence this week as compared with last. The same set of con- 
ditions apply, and business is none too active. The marine 
engineers’ strike continues to exercise its restrictive influence 
on trade, but it is not so substantial or apparent as might 
have been expected. English-owned boats, despite all the efforts 
of the allied unions, are loading and sailing with engineers on 
the old rate, but the sympathetic action of fitters engaged in 
the dry dock and engineering shops is doing more damage than 
the marine engineers altogether. In the port of Cardiff twenty- 
one vessels were, at the time of writing, held up because of the 
refusal of fitters to work, and repairing orders are being diverted 
to other districts and the Continent, much to the loss of South 
Wales. At Cardiff, Penarth and Barry there are 1400 unskilled 
labourers who are unemployed as the outcome of the fitters’ 
action. How long the trouble will continue it is impossible to 
say. The engineers’ leaders state that they intend to continue 
fighting, if it is for six months, while the shipowners display the 
same determined attitude, and so far have proved that they can 
get engineers on the old wages. The transport workers’ leaders 
have plainly intimated that they cannot, as things are, support 
the engineers, and have shown that they are not in sympathy 
with them, so at the moment the strike looks like dragging on, 
although the allied union leaders threaten more drastic measures 
to obtain their ends. Under these conditions, it is not to be 
expected that new business will show very much increase, 
and for the time being operations are mainly on contract account. 
One surprise has been the unusually heavy tonnage arrivals over 
last week-end, which although unevenly distributed have served 
to strengthen more particularly Admiralty coals, while inferior 
large steams being in excessive supply have shown pronounced 
weakness in places. Temporary stoppages in the coalfield have 
not had much effect on values, but it is to be noted that the 
sectional strikes are proving a serious drain on the South Wales 
Miners’ Federation funds, as the result of which it was decided 
at a conference this week to impose a shilling levy in support 
of men out on strike in various parts of the coalfield. So far 
this year there have been practically a dozen sectional strikes, 
affecting nearly 20,000 men, and at the present time between 
£1000 and £2000 is being distributed weekly in strike pay : 
3000 men being idle at Dowlais, 1500 at Ffaldau and 2000 in 
Monmouthshire, besides several other stoppages of long duration. 
In spite of all the temporary stoppages and hindrances to 
business, collieries supplying Admiralty quality coals report 
pretty full order books for this month, and prices are firm. For 
the very best 22s. is adhered to, though dealings at this high 
figure are extremely small in quantity compared with output. 
Ordinary seconds range about 17s. 6d. to 17s. 9d. Small coals 
have been more plentiful than was expected, but bunker qualities 
have maintained a fairly steady tone at 10s. 6d. to 10s, 9d. for 
the best, though ordinary cargo sorts have been weak and ruled 





from 6s. 6d. to 8s. 6d. for the best. Patent fuel has remained 
very steady, and pitwood has improved to 20s. to 20s, 3d. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 21s. to 
best seconds, 18s. 6d. to 19s.; seconds, 17s. td. to 17s. 9d.; 
ordinaries, 16s, 6d. to 17s.; best drys, 18s. 6d. to 18s. 9d.; 
ordinary drys, 15s. 6d, to 15s, 9d.; best bunker smalls, 10s. 6d, 
to 10s, 9d.; best ordinaries, 9s, 9d. to 10s. 3d.; cargo smalls, 
7s. 9d. to 8s, 3d.; inferiors, 6s. 6d. to 7s. 6d.; washed smalls, 
12s, to 12s. 6d.; best Monmouthshire black vein, large, 17s. to 
17s, 3d.; ordinary Western Valleys, 16s. to 16s, 3d.; best Eastern 
Valleys, 15s. 6d. to 15s, 9d.; seconds Eastern Valleys, 15s. to 
15s. 3d. Bituminous coal: Best households, 19s. to 20s.; 
good households, 17s. to 19s.; No. 3 Rhondda, large, 17s. to 
17s. 6d.; smalls, lls. 6d. to 12s.; No. 2 Rhondda, large, 12s. id. 
to 13s.; through, lls. to lls. 6d.; smalls, 8s. to 8s, 6d.; best 
washed nuts, 14s. 6d. to 15s.; seconds, 13s, to 13s. 6d.; best 
washed peas, 4s, 3d. to 14s. 6d.; seconds, 12s. 9d. to 13s, 3d. 
Patent fuel, 19s, to 21s. Coke: Special foundry, 29s. to 30s.; 
good foundry, 22s. to 25s.; furnace, 17s. to 19s, Pitwood, ex 
ship, 20s, to 20s, 3d. 


9%. 


22s.; 


Newport (Mon.). 


Monmouthshires continue to be the most erratic 
section in values. The slight improvement in tonnage has 
imparted a rather steadier tone this week than last, but with 
the exception of best black veins, which are fairly well placed, 
and Western Valleys, which are rather better on account of 
men being on strike at Six Bells, the market was weak and prices 
were entirely a matter of position. A number of collieries were 
only just managing to scrape along, particularly Eastern Valleys, 
and the suspension of all work at the Newport Docks on Tuesday 
has not improved things for them; in fact, the difficulties 
regarding empty wagons were accentuated. Current prices : 
Steam coal : Best Newport black vein, large, Is. 9d. to 17s. 3d.; 
Western Valleys, l6s. to 16s, 3d.; Eastern Valleys, 15s, 6d. 
to 15s. 9d.; other sorts, 15s. to 15s. 3d.; best smalls, 8s, 3d. 
to 8s. 6d.; seconds, 7s. 6d. to 7s. 9d. Bituminous coal: Best 
house, 18s. to 19s.; seconds, Its, 6d. to 17s. 6d. Patent fuel, 
19s. to 20s. 


Swansea. 


During the past week anthracite coals have shown a 
much better tone than of late, the demand having improved, 
and tonnage supplies being better. Swansea Valley large rules 
firm, and a brisker inquiry has been in evidence for Genoa 
option brands. Red vein large has been somewhat slow, and 
for prompt shipment has been on the easy side. Machine- 
made coals have displayed steadiness, but rubbly culm and duff 
have been rather slack. Steam coals have been quiet and 
weagkish, but there has been a little better inquiry for smalls, 
which has caused a slight appreciation in values. Approximate 
values :—Anthracite : Best malting, large, 21s. 6d. to 23s. net ; 
second malting, large, 17s. 6d. to 18s. 6d. net ; big vein, large, 
15s. 6d. to 16s, 9d., less 2§ per cent.; red vein, large, 12s, 9d. 
to 13s. 6d., less 2} per cent.; machine-made cobbles, 20s. td. 
to 22s. 9d. net; French nuts, 21s. 3d. to 23s. 9d. net ; German 
nuts, 21s. 3d. to 22s. 9d. net; beans, I6s. 3d. to 18s. net ; 
machine-made large peas, 12s, 6d. to 13s. 6d. net; rubbly 
culm, 5s. 9d. to 6s, 3d., less 24 per cent.; duff, 3s, 3d. to 3s, Od. 
net. Steam coal: Best large, 18s. 6d. to 22s., less 24 per cent.; 
seconds, 14s, 3d. to 15s. 3d., less 24 per cent.; bunkers, 10s. 9d. 
to Ils. 6d., less 24 per cent.; smalls, 8s. 6d. to 9s. 3d., less 24 per 
cent. Bituminous coal: No. 3 Rhondda, large, 17s. to 18s., 
less 2} per cent.; through and through, I4s. to 15s, less 2} per 
cent.; smalls, lls. to Ils. 9d., less 24 per cent. Patent fuel, 
17s. to 17s, 6d., less 24 per cent. 


Tin-plate and Other Quotations. 
1.C., 20 x 14 x 112 sheets, 12s, 1§d.; LC., 28 x 20 
x 56 sheets, 12s. 44d.; LC., 28 x 20 x 112 sheets, 24s. 3d.; 
I.C, ternes, 28 x 20 « 112 sheets, 22s. Finished black plates, 
£9 10s. per ton; galvanised sheets, 24 g., £10 17s. 6d. to £11 


per ton. Block tin, £145 per ton cash, £146 10s. per ton three 
months. Copper, £61 5s. per ton cash, £61 15s. per ton three 
months. Lead: English, £19 10s. per ton; Spanish, £19 5s, 


per ton. Spelter, £21 12s. 6d. per ton. Silver, 25}3d. per oz. 


Iron and Steel Trades. 


Pig iron: Standard iron, 51s. I}d. cash, 51s. 3d. 
month ; hematite mixed numbers, 61s. cash, 61s. 14d. month ; 
Middlesbrough, 51s. 44d. cash, 51s. 6d. month ; Scotch, 57s. 6d. 
cash, 57s. 74d. month ; Welsh hematite, 62s. 6d. to 63s, 6d. dd.; 
East Coast hematite, 63s. to 63s. 6d.; West Coast hematite, 
nominal, Steel bars: Siemens, £4 Ils. 3d.; Bessemer, £4 10s, 
Steel rails, heavy sections, £6 12s, 6d. per ton, Lron ore, Rubio, 
l6s. 3d. to 16s. 6d. 








LAUNCHES AND TRIAL TRIPS. 





OrMARA, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of the British India Steam Navigation 
Company, Limited, of London ; dimensions, 392ft. by 51ft. 6in. 
by 30ft.; to carry cargo ; engines. triple-expansion, 28in., 46in. 
and 77in. by 48in. stroke, pressure 180 Ib. per square inch ; 
constructed by Central arine Engine Works; trial trip, 
June 7th. 


OrsitA, triple-screw steamer; built by Harland and Wolff, 
Limited ; to the order of the Pacific Steam Navigation Company, 
of Liverpool ; dimensions, 569ft. 3in. by 67ft.; to carry mails 
and passengers ; engines, reciprocating and low-presst re turbine ; 
constructed by Harland and Wolff, Limited ; launch, July 7th. 


QUERANDI, twin-screw tag; built by J. I. Thornycroft and 
Co., Limited ; to the order of the Argentine Naval Commission ; 
dimensions, 130ft. by 29ft. by 13ft. llin.; draught, 12ft. 6in.; 
engines, two sets triple-expansion, giving 1200 indicated horse - 
power at 130 revolution, 13}in., 22in. and 35in. by 27in. 


stroke, pressure 180 Ib. per square inch ; launch, July 8th. 


STATENDAM, triple-screw passenger and mail steamer ; 
built by Harland and Wolff, Limited, Belfast ; to the order of 
the Holland—America Line for service between Rotterdam and 
New York; dimensions, 770ft. by 86ft.; to carry passengers 
and mails ; engines, reciprocating with a low-pressure turbine ; 
constructed by Harland and Wolff, Limited ; launch, July 9th. 


MicHakL, steel screw steamer; built by Sir Raylton Dixon 
and Co., Limited ; to the order of the Booth Steamship Com- 
pany, Limited, of Liverpool ; dimensions, 312ft. 3in. by 45ft. 3in. 
by 28ft.; to carry 4000 tons on a light draught ; engines, triple- 
expansion, 23in., 38in. and 63in. by 42in. stroke, pressure 180 Ih. 
per square inch; constructed by the North-Eastern Marine 
Engineering Company, Limited, Wallsend-on-Tyne ; trial 
trip, July 1th. 

LUKANANI, twin-screw steamer; built by Messrs, Philip 
and Son, of Dartmouth ; to the order of the Crown Agents for 
the Colonies ; dimensions, 100ft. by 23ft. by 9ft. Ojin.; to carry 
passengers in ferry service in British Guiana ; engines, two sets 
compound surface-condensing, pressure 140 1b. per square inch ; 
launch, July 14th. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tis week’s trade in iron and steel has been rather 
quieter than that of the preceding weeks, the dull tone always 
noticeable in July having already been felt in many depart- 
ments, and rates have shown a tendency downwards here and 
there. Bars can again be bought at M.93 p.t. Oberhausen, with 
14 per cent. discount ; other articles of finished iron also show a 
weakening tone, although the mills report themselves well pro- 
vided with orders, which will last them through the present 
quarter. One of the-leading Westphalian works has declined 
to take in further orders, being sold forward up to the end of 
September. The syndicate question is still to the fore, but little 
importance is attached to the meetings and negotiations, which 
will most likely lead to nothing. For raw material a very slow 
demand comes in. The Siegerland Iron Ore Syndicate reports 
output to exceed consumption, and stocks are heavy in conse- 
quence. In May production amounted to 193,592 t. and deli- 
veries to 190,701 t., but the returns for June are expected to be 
less satisfactory. A steady business is being done in pig iron 
on home account, while foreign demand is limited. Scrap iron 
is exceedingly depressed owing to heavy supplies. Prices vary 
between M.41 and M.48., and best sorts have been sold at M.58 
p.t. at works. The Steel Convention reports demand to have 
been limited for some time past, both inland and foreign cus- 
tomers being reluctant to place any orders of weight. Dealers 
likewise show the utmost reserve, because the condition in the 
building department is as lifeless as ever. Rails alone form an 
exception, and these meet with good request. The contracts 
with the Prussian-Hessian Railways have now been signed for 
three years, M.114 p.t. being quoted for rails and M.104.50 p.t. 
for sleepers. A part of the orders for the first year has already 
been placed. The following prices given on the Diisseldort 
*Change on July 3rd show a slight decrease compared with those 
of the previous month, German Bessemer standing at M.78 p.t., 
as compared with M.79.50 p.t.; Luxemburg foundry pig, No. 3, 
M.57.50, compared with M.60 to M.62 p.t. last month ; German 
foundry pig, No. 1, M.74.50, compared with M.75.50 p.t.; 
the same, No. 3, M.69.50, compared with M.70.50 p.t.; German 
hematite, M.78 p.t., compared with M.79. 50 p.t.; good merchant 
bars, common quality, M.93 to M.94 p.t.; in some special cases, 
M.96 p.t. at works ; hoops, M.114 to M.115 p.t.; heavy plates, 
M.98 to M.100, ‘ 


The German Coal Market. 
Although activity in the iron industry is only moderate. 
a strong tone continues to characterise the coal market of 
Kheinland-Westphalia and Silesia. Coke is likewise in good 
demand, 


Austria-Hungary. 

Tron and steel have not shown the improvement that 
was anticipated for early summer, and the business done in the 
various trades is dull and unsatisfactory. Pig iron is without 
lie and manufactured iron and steel have been in very poor 
request at unremunerative prices. The coal trade in Bohemia 
and Austria-Hungary has remained tolerably firm. 


Dull Condition in Belgium. 

The volume of business passing continues limited and the 
outlook is still somewhat clouded, because so few forward orders 
are being placed. Consumers evidently anticipate a downward 
movement in at least some articles of iron and steel. The 
returns for June are not at all satisfactory, and those for July 
are expected to be more discouraging still. The pig iron out- 
look is extremely dull ; nominally rates are the same as before, 
but they easily give way in cases where an order of some impor- 
tance is in question. For the last fortnight only the most urgent 
requirements have been placed for bars as well as for girders and 
sectional iron, and for the next few weeks a change is hardly 
expected to take place. The Belgian coal market is in about 
the same state as previously, a fair demand coming in for engine 
fuel, while house coal has been rather dull. 


No Change in France. 

The accounts given concerning the raw and manu- 
factured iron trades are not encouraging, most of the works being 
rather moderately occupied. The coal market is unchanged 
and quiet. Although French consumption of fuel has decreased, 
the import of foreign, more especially German, coal, shows a 
marked improvement. Statistics just published state that the 
imports during the first quarter this year increased by 430,000 t., 
while imports of coke were 400,000 t. lower than in the corre- 
sponding period last year. 








CATALOGUES. 





WestinGHouseE silent rocker joint chain drives are dealt 
with in a well got up publication sent to us by the Westinghouse 
Brake Company, Limited, of 82, York-road, King’s Cross, 
London, N. The publication contains many illustrations, 
which show chain drives applied to many kinds of machines. 
It is stated that, due to its exceptionally high efficiency, the 
service cost of a Westinghouse-Morse chain drive is probably 
lower than any gear, rope, or belt transmission. Tests on small 
powers have shown that this efficiency varies from 98} to 99 per 
cent. The makers contend that owing to this high efficiency 
the saving in power cost alone will in many cases pay for the 
whole transmission in from one to three years. i climates 
which are unsuitable for belts this form of chain has particular 
claims for consideration. 

MATHER AND Pratt, Limited, Manchester, have just issued 
a new catalogue relating to their high-lift turbine pumps. It 
is very tastefully produced, and gives full details of the various 
types of pumps manufactured by the firm. After describing 
the special construction by means of which the efficiency and 
reliability of these pumps is attained, the list details and illus- 
trates various types capable of dealing with a variety of duties. 
Amongst them are horizontal high-lift pumps, colliery and 
mining pumps, sinking pumps, single-chamber pumps, fire 
pumps, hydraulic and boiler feed pumps, automatically operated 
pumps, well pumps, high-lift turbine pumps applied to bore- 
holes, &c. The list contains descriptions of pumps which have 
been adapted for duties to which they were hitherto considered 
unsuitable, such as hydraulic and boiler feed purposes. 








FLOATING SHEER-LEGS FOR Revat.-—On the 9th inst. the 
Werf Gusto, Firma A. F. Smulders, of Schiedam, despatched 
a 60-ton floating sheer-legs which the company has built to 
foreign account. The vessel was to be towed to Reval, the port 
of her destination. Her principal dimensions are :—Length 
92ft., breadth 38it., depth 9ft. A powerful steam-driven 
winch is carried on board, which is capable of working at two 
speeds for dealing with loads varying from 60 tons to 25 tons. 
Yor lifting loads up to 5 tons a separate winch is fitted. Anchor- 
ing and manceuvring winches are also provided. Steam is 
supplied by a marine type boiler, having a heating surface of 
os square feet, and working at a pressure of 100 Ib. per square 
inch, 





BRITISH PATENT SPECIFICATIONS. 


When an i tion i. ted from abroad the name and 


8 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pl of the complete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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STEAM GENERATORS. 


14,260. June 19th, 1913.—ImMPROVEMENTS IN OR RELATING 
TO BAFFLES FOR THE INTERNAL FLUES OF STEAM BOILERS, 
Axel Emil Wingardh, of Karpalund, Sweden. 

In the flue A a helical or screw-shaped body B is provided, 
made of fireproof material. In the body B a central channel 
or tube C is provided, which extends longitudinally thereof. 
The channel is closed at its forward end and communicates 
at its rearward end with an air-admitting tube D located in the 
ashpit of the fire-box, the communication being effected by a 
fireproof tube as shown. The outer end of the tube D is outside 
the shutter of the ashpit, and is provided with a cock, valve, or 
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damper for the control of the admitted air. From the tube or 
channel C a plurality of narrow channels or openings E extend 
outward through the material of the body B to the surface of 
the same, which openings are suitably distributed on the body 
longitudinally and circumferentially. The air passes from the 
channel C through the openings E into the gases passing through 
the flue A. The air may evidently enter the channel C at the 
forward end of the body B or the end of the same which is at the 
greatest distance from the fire-box, in which case the rearward 
end of the channel C is closed.—June 24th, 1914. 


6707. March 17th, 1914.—-IMpROVEMENTS IN OR RELATING TO 
Sarety Vatves, David Cockburn and Donald MacNicoll, 
of Cockburns Limited, Cardonald. 

A denotes the spindle of the pilot valve, which serves under 
normal conditions to control the main valve B, the valve spindle 
receiving actuation from a lever C fulerumed on the valve casing 
at D and co-operating with a cam element E keyed to an 
oscillatory shaft F, on which shaft is a tappet arm G arranged 
in operative relationship with the main valve. On initial 
movement of the shaft F the cam element E engages the co-oper- 
ating arm of the lever C and acts to tilt the lever so that the end 
H of the short arm of the lever engages a shoulder K on the 
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spindle A of the pilot valve and thereby opens the pilot valve. 
Under normal conditions, when the pilot valve is opened, the 
main valve opens automatically under the influence of steam 
pressure controlled by the pilot valve ; if, however, the main 
valve fails to open automatically either by reason of the absence 
of steam pressure or as a result of adhesion of the main valve 
stem to its guide, then on continued movement of the shaft F 
the tappet arm G engages the main valve B and opens the same 
positively. As will be evident from the drawing, the cam 
element E, in participating in the further movement of the shaft 
F, does not affect the co-operating lever C, the position of the 
pilot valve being eccordingly unaltered.—June 24th, 1914. 


TELEGRAPHS AND TELEPHONES. 


3171. February 6th, 1914.—ImprovEep MretTHopD or PrERiopic- 
ALLY Mopiryinc Hich Frequency Exectric CURRENTS, 
Egbert von Lepel, of 4, Weimarische Strasse, Wilmersdorf, 
Berlin. 

According to the present invention the modification of the 
high frequency current is effected by shunting a part of the 
capacity of the high frequency oscillation circuit by an oscilla- 
tion circuit of low frequency. For this purpose, as shown in 
the accompanying drawing, the battery of condensers in the 
high frequency oscillation circuit consists of at least two con- 
densers or two groups of condensers C D arranged iy series, and 
one of these condensers or groupsof condensers, e.g. C, is shunted 
by acoil T having self-induction. S represents the self-induction 
eo of the high frequency circuit, and G the high frequency 
generator; for example, a Von Lepel quenched spark gap, 
fed by supply leads P P from a source of continuous or low 
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treyuency alternating current. By using suitable values of 
capacity and self-induction in the circuit C T the high frequency 
oscillations of the circuit C DS are divided into groups of a 
frequency within the range of audibility, giving rise to an 
audible note. The pitch of the note is dependent on the one 
hand on the self-induction of the coil T, and, on the other hand, 
on the resultant capacity of the condensers C D, and can be 
varied by variation of the values of either or both of thes> 
electrical quantities by means of a keyboard or other suitable 
device. It is to be understood that for transmitting wirel>ss 
messages the signalling key may be inserted in the low frequency 


oscillation circuit instead of in the supply circuit.—June 24th, 
1914. 
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LIGHTING AND HEATING. 


26,713. November 20th, 1913.—IMPpROVEMENTsS IN OR RELATING 
vo MeraL FitAMeNT E.ectric Lamps, Beno Gnann, of 
32, Niederwallstrasse, Berlin, Germany. 

‘The lamp A contains a filament support B, secured to which 
are carriers C. The filament D is attached to successive carriers 
C on the support B so as to form the letter E, its ends meeting 
substantially at the same point where they are connected to the 
current supply wires E, When the lamp A is switched on the 
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letter E is clearly represented by the configuration of the 

filament, as shown in the right-hand illustration. By providing a 

desired number of lamps with filaments thus wound to repre- 

sent different letters, numerals, or the like, by their outside and 
inside contours as described, any desired formation of words 
or signs may be obtained for advertising purposes wherein each 
letter or sign is represented by an individual lamp.—June 24th, 

1914. 

9960. April 22nd, 1914.—IMPROVEMENTS IN OR RELATING TO 
Evrectric Arc Lamps, Siemens Schuckertwerke G.m.b.H., 
of Siemensstadt, bei Berlin, Germany. 

The present invention has reference to motor-operated arc 
lamps; that is to say, are lampsin which the moving of the 
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electrodes is effected by a motor. A A! denote the electrodes, 
which are connected by a band X passing over the sheave C. 





The sheave C is mounted on a sleeve C!, and mounted on the seme 
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sleeve are twodises D and D', between which are fixed moderate- 
sized rollersE. The driving m>tor drives through suitable reduc- 
tion gear the gear wheel shown on the right, on which is fixed the 
pawl B. The pawl is acted upon by aspring F, which normally 
causes the sheave C to rotate with the disc. The motor and the 
spring are, however, proportioned so that in the event of the 
electrodes coming together and the motor tending to continue 
to run owing to the non-striking of the arc, the clutch slips and 
the wheel continues to rotate. The pawl B is well rounded 
off at its nose B', and in slipping over the rollers gives them first 
a backward motion and then a forward motion, causing the 
electrodes to hammer on each other until the non-conducting 
layer breaks off and the are strikes, whereupon the motor causes 
the retraction of the electrodes.—June 24th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


28,712. December 12th, 1913..-A MetHop or Makine METAL 
PANELS FOR Motor Car BopiEs OR THE LIKE, John Newman 
Waite, of 39a, St. Peter’s-square, Hammersmith. 

The sheet of metal to be curved or bent is placed on a flat 
bed or base of india-rubber or other suitable material, where it 
is hammered or beaten by a tool having a curved striking face, 
the machine carrying the tool being operated by either mechanical 
or hand power. The head of the hammer may be either round, 
oval, or of any desired shape. The bed or base of india-rubber 
or other suitable material may, if desired, be covered with a 
layer or sheet of leather or the like in order to prevent same from 
being injured by the hammer or by the edges of the metal sheet. 
In treating a sheet of metal in accordance with the invention 
the ordinary planishing machine may be employed, the india- 
rubber base being substituted for the usual curved surface of 
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the pedestal of the machine, and a hammer with a curved striking 
face being substituted for the ordinary flat-faced hammer 
employed in a planishing machine. Referring now to the 
drawings which illustrate one method of carrying the invention 
into effect, A is a flat solid block of india-rubber fitted to the 
pedestal B of the machine, C is a hammer preferably round- 
headed, which is substituted for the,usual flat hammer for 
planishing. If desired, an oval-headed hammer D may be used 
instead of the hammer C, or any other suitably shaped hammer 
may be used. The sheet of,metal to be curved is placed on the 
india-rubber block A and under the hammer C and the machine 
is started, the operator meanwhile holding the sheet and guiding 
same in any direction in order to obtain the desired shape.— 
June 24th, 1914. 


AERONAUTICS. 


13,659. June 12th, 1913.—Wine For Fryive Macarine, The 
E. Rumpler Luftfahrzeugbau G.m.b.H., of Berlin-Lichten- 
be g, Germany. 

The invention is illustrated in the drawing in three figures. 
Fig. 1 shows a plan view of the wing ; Fig. 2. snows the 2 
coincident sections at MP QN and R O—Fig. 1—before the 
putting together of the wing; Fig. 3 shows the same sections 
after the putting together of the wing. In the construction 
all the longitudinal supports have the same profile: that is 
to say, they coincide entirely and are distinguished from one 
another only by reason of different length corresponding to the 
different extent of the wing at the various points. Consequently 
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or the construction of the various longitudinal supports 
MPQNKO there is necessary only one common ttern. 
From the supports thus constructed the wing is then built up 
in such a manner that the supports are built into the wing frame 
or secured to the cross bars at an angle one to another, the two 
supports M P and RO which coincide in Fig. 2 will then, after 
the construction, possess the position with regard to one another 





illustrated in Fig. 3. Consequently the entire wing possesses 
acurve so that no cross section in regard to the direction of travel 
coincides with any other cross section, and the transition from 
the adjustment angle of one cross section to the other angle takes 
place continuously and in regular progression. Finally, it 
should be pointed out that this wing construction is applied to 
a rigid wing with immovable ribs, and not to a construction 
in which the separate ribs are secured detachably to the wing ribs 
or are rotatable thereon.—June 24th, 1914, 


MOTOR CARS AND ROAD TRAFFIC. 


26,842. November 21st, 1913.—-IMPROVEMENTS IN OR RELATING 
to SupportinG SprinGs FoR VEHICLES, Adolphe Clément 
Bayard, of 33, Quai Michelet, Levallois-Perret (Seine), 
France. 

The ends A B of the main plates of the two springs C and D 
arranged on each side of the car are pivotally connected to a 
plate E riveted to the chassis K and are thus kept apart at a con- 
stant distance. The opposite ends F and G are pivoted to two 
diametrically opposite lugs integral with the rear axle H of the 
vehicle. In their centre or middle part the two groups of springs 
are supported by a suspension loop I, which is pivoted on an 
axle J mounted on the chassis K. The lower ends of the arms 
of the suspension loop are connected together by an axle L, 
about which a frame M is adapted to pivot, the frame supporting 
the two groups of springs, which are arranged in small frames N 


N° 26, 842. 








pwoted at N'N?* on the main frame M. This arrangement, 
which has all the advantages of the resilient suspensions known 
hitherto, permits, moreover, of balancing the driving action or 
the brake resistance transmitted to the rear axle. The groups 
of springs act like thrust levers to which recourse is had in some 
chassis in order to connect rigidly the rear axle to the chassis 
and to facilitate thus the driving of the latter by the driving 
axle, the said springs, in fact, transmitting the thrust of the said 
axle to the chassis, with this difference, however, that they are 
placed externally of the longitudinal beams instead of being 
placed between same like the thrust levers.—June 24th, 1914. 


MISCELLANEOUS. 
27,959. December 4th, 1913.—-IMPROVEMENTS RELATING TO 
Fuet ATOMISERS FOR SELF-PROPELLED TORPEDOES, 


Société Anonyme des Etablissements Delaunay -Belleville, 
of St. Denis (Seine), France. 

Fuel is supplied through the pipe A; it circulates in the 
annular chamber B and is distributed by multiple jets C. The 
ignition cartridge is formed by a cylindrical tube D, into the 
end of which a plug E screws, carrying a narrow tube F forming 
a central chimney ; a nozzle G provided with a primer H closes 
the other end of the cartridge. A pereussion pin I connected 
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to the piston J is provided with a locking arrangement K for 
retaining it cocked. The operation is as follows :—On starting, 
compressed air from a pipe connected to the pipe L exerts 
pressure on the piston J ; the locking arrangement is released, 
the percussion pin I strikes and ignites the primer, and the 
cartridge burns. The petroleum which is supplied shortly after 
ignition is heated by contact with the hot cartridge and is easily 
ignited in the generator or in the heater.—June 24th, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,095,067. Brarinc, W. M. Bancroft, New Orleans, La.—Filed 
November 16th, 1912. 

The bearing is intended for a mill rojl shaft which has a periodic 
upward movement under the stress of the material passing 
through the mill. The apparatus consists of a frame with the 
lower bearing for the mill roll shaft rigidly mounted in it, The 
upper bearing for the shaft is vertically slidable in the frame and 
is provided with passages to convey lubricants to the shaft. 
Hydraulic means are provided for transmitting pressure to the 
upper bearing. The frame is formed with shoulders so posi- 
tioned that when the upper bearing comes in contact with 
them an opening is formed between the bearings of greater 





height than the diameter of the shaft, so that when the shaft 
rests on the lower bearing while no materials are passing throug], 
the mill the upper bearing is held a sufficient distance from tho 
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shaft to permit lubricants to flow into the space above the shaft. 
There are three claims. 
1,094,664. Porraste Korary Hammer, C. Leonardi, Milan, 
Italy.—Filed March 25th, 1913. 
A shaft is journalled in a casing and a hub mounted on the 
shaft. A series of arms is pivoted to the hub and arranged in 
pairs. A hammer head is journalled between each pair of arms. 





A tubular socket extends from the casing and a tool-holder is 
slidably mounted in the socket and arranged to receive the 
shank of a tool and hold it in the path of the head. The tool 
holder is movable to vary the position of the shank with relation 
to the head. ‘There is only one claim. 
1,095,074. Rotary Expiosive Enoine, J. D. Blayney, bd- 
monton, Alberta, Canada.—Filed May 6th, 1913. 

The engine has a central casing with a fixed gear init. There 
are means for admitting fuel mixture to the casing. A series of 
power units is carried by the central casing, each unit consisting 


1,095,074} 





of a piston and cylinder and a crank casing communicating with 
the central casing. A fuel conduit is arranged between the 
crank casing of one unit and the cylinder of an adjacent unit, 
and a valve controls each conduit. There are two claims. 
1,095,447. AtTomiseR FoR O1~ Burners, J. H. Becker, San 
Fr isco, Cal., ig to American Heat and Power Com- 
pany, San Francisco, Cal., a Corporation of California.— 
Filed March 10th, 1913. 
The inventor claims the combination of a nozzle, means for 
forcing an air current through the nozzle, a pair of intermeshing 
gears journalled within the nozzle, means for delivering oil 








between the gears, and means for revolving the gears centrifue 
gally to project the oil delivered between the gears. ‘There are 
five claims, 











» 


~d 


Jury 24, 1914 


RAILWAYS IN CHINA. 


(By our Special Commissioner.) 
No. VII*. 
PEKING-ltUKDEN RAILWAY. 
(ill last year the Peking~Mukden line was 
known as “* The Imperial Railways of North China.” 
The change is in name only, for the administration 
remains, a8 before, under the control of the Board of 
Communications in Peking. The Peking~Mukden 
was the beginning of the Chinese Government Rail- 
ways, and is to-day the best paying line in China. 
| have before remarked on the evident absence of 
any railway policy. If you inquire why this or that 
line ever was constructed, you will be told, probably, 
that some foreign Government insisted on building 
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sea, but no satisfactory outlet could be found there | 


for the product, owing principally to the ice-bound 


condition of the coast during the winter months. | 


It was, besides, necessary to serve the interior of 
China with the coal from the newly discovered field. 
A railway would have been sanctioned and commenced 
at once in any other country, but China was not yet 
educated to that point. Indeed, it was only after 
strong representations had been made by the then 
Viceroy of Chihli—Li Hung Chang—that the Chinese 
Engineering and Mining Company had been allowed 
to commence mining operations. 


would have risen against him, and both it and the 
tramway would have met a fate similar to that which 
overtook the two locomotives and the Woosung 


|‘ road” at Shanghai. He got together what material 


I believe a railway from Tonshang to a point on the | 
Pehtang River was sanctioned about this time, and | 


Mr. C. W. Kinder was appointed engineer for its 
construction. 
owing to local opposition made from superstitious 


But this permission was withdrawn | 


the scrap-heap at the colliery offered. Channel iron 
from an old headgear was used for the frame, the 
cylinders were taken from a disused geared engine, 
and the boiler was requisitioned from a portable 
engine no longer required at the mines. Of this 
locomotive Mr. Kent remarks :— 

The cost of construction was 520 Mexican dollars, something 
between £70 and £80, including labour and all but old material. 
Before the engine was finished, its preparation became known, 
and strict orders were issued that it should be stopped at once. 
But after a few weeks, during which time H.E. Li Hung Chang 
was constantly consulted, the monster was allowed to be com- 

leted. And on the 9th of June, 1881, just 100 years after the 
birth of George Stephenson, it was named the Rocket of China 
by Mrs. Burnett, the wife of the engineer-in-chief. 
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it as a “right,” that some foreign syndicate raised 
the necessary money, and debited the Chinese 
Government with it, and that some foreign engineer 
constructed the line under considerable difficulties. 
But never once will you be told that the railway was 
undertaken for any definite economic reason—except 
in the case of the Peking-Mukden. 

This railway is the result of a slow and natural 
growth from a very small beginning. The Woosung 
line had hardly been demolished and its remains 
transported to Formosa for interment when the 
\aiping coalfields began to attract attention further 
north. The development of these mines was taken 
in hand in 1878. The coal measures extend to the 


* No. VI. appeared July 3rd. 








RAILWAY PASSING THROUGH A GAP IN THE GREAT WALL 


reasons. A canal was constructed from the Pehtang 
River, but it was found impossible to bring this 
means of transport further than to a point seven 
miles from the colliery, and the Imperial authorities 
reluctantly consented to allow a tramway to be laid 
to cover the intervening distance. This was to be 
called the Kaiping Tramway, and was to be operated 
by mule traction. 

It was clearly an absurdity to build a mule tramway 
to the standard railway gauge, but Mr. Kinder, with 
determination and foresight which have justly laid 
China under unending obligations to his genius, 


| insisted that no other gauge would serve his purpose. 


Having established his line of communication, Mr. 
Kinder quietly set to work to make a locomotive at 
Tongshan. Had he proposed to import one China 


This was the beginning of railways in China, 
and it grew out of China’s necessity. I am greatly 
tempted to go further into the history of its develop- 
ment, but must be content with stating that about 
1886 the “ tramway” was extended along the side 
of the canal to Latai in a form which now makes it 
part of the main line. This was done by the Kaiping 
Railway Company, which took over the Kaiping 
Tramway on its formation. The capital of this con- 
cern was 250,000 Mexican dollars. Li Hung Chang, 
the Viceroy, urged the extension to Tientsin, osten- 
sibly for military reasons. and permission for this 
was obtained from Peking. He was so anxious to 
see the accomplishment of this project that he 
personally endorsed a prospectus by the company 
—now known as the China Railway Company— 
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asking for subscriptions of 1,000,000 taels. Tientsin 
was reached in August, 1888, and a regular train 
service was commenced in November. Little by 
little, the extensions were carried to the Great Wall 
of China at Shanhaikuan on the east and to Tungchow 
—within twelve miles of Peking—on the west. 
Every inch of the ground was contested, and the 
opposition was at one time so serious that to prevent 
riot and bloodshed the Viceroy had himself to order 
the destruction of part of the works. 

The Chinese Imperial Administration was formed 
in 1891 to take over the railway from the China 
Railway Company. Mr. Kinder, under whose direc- 
tion the whole of the line had been constructed, was 
appointed engineer-in-chief. He saw the Peking- 
Mukden Railway completed, and acted as general 
adviser to the Chinese Government until his recent 
retirement. China owes much to Mr. Kinder. Not 
only did he give her railways, but despite opposition 
and temptation under which weaker men would have 
yielded, he secured them to her in the permanent 
and profitable form of the standard gauge. 

In 1894 the liabilities of the Imperial Railway 
Administration were 2,540,000 taels, represented by 
advances from local banks. In 1898 the British and 
Chinese Corporation came on the scene. It was formed 
by the Hong-Kong and Shanghai Banking Corpora- 
tion, Limited, and the firm of Messrs. Jardine, 
Matheson and Co. for the purpose of dealing with 
Chinese loans and concessions. In 1898 these houses 
arr. with the Chinese Government for a loan 
of £2,300,000, on behalf of the British and Chinese 
Corporation, Limited. This was duly issued, and is 
known as the 1899 5 per cent. loan. The proceeds 
of this loan, which were supposed to be equal to 
16,000,000 taels, were to be used for paying off the 
aforenamed liabilities, and for the construction of 
railway extensions. 

The whole of the lines were mortgaged as security 
for this loan, together with the rolling stock, freight 
and earnings. The loan runs for forty-five years, 
and is being redeemed by annual drawings. 

During the currency of this loan the chief engineer of the 
railways shall be a British subject. The principal members of 
the railway staff shall be capable and experienced Europeans. 
ke A capable and efficient railway accountant shall be 
appointed with full charge to organise and direct the keeping of 
the railway.accounts, and to act with the Administrator- 
General and the chief engineer of the railway in the supervision 
of receipts and expenditure. 

The foregoing extract is from the loan agreement. 
It is quoted to show how this loan tended to per- 
petuate, at least during its currency, the distinctively 
British character of the management. 

It is difficult to arrive at the cost of this line, for 
the double reason that it was constructed by various 
stages with overlaps and some of the cost was paid 
from current revenue. Besides, the whole of the line 
between Tientsin and Peking, then a double track, 
was destroyed during the Boxer rising, and rebuilt 
right up to the city in single track during the period 
of military occupation. The ‘“‘ Chinese Year-book ”’ 
for 1913 gives the following figures :— 


Dollars. 
Expenditure on lines open for traffic 47,245,485 
Expenditure on capital account paid out 
of profits om We se pa ce 8,983,970 
56,229,455 


This, divided by a mileage of 606, works out roughly 
at £9300 per mile. Whether this includes the cost 
of re-construction after the Boxer raid or not is 
not stated. I am, however, authoritatively informed 
by Mr. William Henderson, the chief accountant, 
that the cost of constructing the line from Peking 
to Shanhaikwan, some 262 miles, amounted to 
£2,000,000. This works out at about £7600 per 
mile. The whole of this money was almost exclu- 
sively supplied by the Chinese Government. The 
offer to allow the people to share in the undertaking 
was received by them with distrust and disfavour. 
Being left practically alone, the Government ex- 
hausted the funds at its disposal in the building of 
the section referred to, hence the necessity for the 
loan of £2,300,000. This loan has now been reduced 
to £1,840,000, and this, with about £27,000 due to 
the South Manchurian Railway, seems to form the 
complete liabilities represented by debenture issues. 
The share capital, held almost entirely by the Chinese 
Government, amounts to 21,994,428 dols., or roughly 
£1,800,000. 

The main line is 522 miles long. The principal 
branch, to Newchwang, is 57 miles, and there are 
other small branches which make up the total of 606. 
Sidings are numerous, totalling 148 miles. Extensions 
proposed run into 180 miles. For the most part the 
line traverses easy country. The principal difficulties 
here, as in most parts of China, are uncertain water- 
ways and large areas of flood lands. Those who 
built railways later had the advantage of Mr. Kinder’s 
example, but to him the new phases represented 
by shifting river beds and overflow spaces of which 
no certain data could be found must have been cause 
for considerable anxiety. That he miscalculated 
these quantities at times is evident from the long 
banks recently thrown up in various places to prevent 
wash-aways, but on the whole the formation is 
carried high enough to make the line permanently 
safe. The sharpest curve has 1000ft. radius. The 
heaviest gradient is 1 in 110, but occurs in a few 
short lengths only. The weight of rail from Peking 
to Tongshan is 85 lb., but from Tongshan to Mukden 





it is only 60 lb. The sleepers are of Japanese hard- 
wood, 8ft. by 9in. by 6in., and spaced 2ft. 6in. 


centres. Bridging averages 158.77ft. per mile on 
the main line. The dimensions of the larger bridges 
are :— 

Lan Ho .. 100ft. 


10 spans of 
5 200ft. 


2 » 30ft. 
Ta-Ling Ho .. 26 100ft. 
Hsiao-Ling Ho 12 100ft. 
Liao Ho... .. 20 100ft. 
Liu-Goo Ho 24 . 100ft. 
Shih Ho .. 12 - 100ft. 


The Lan Ho Bridge, of which I send you some 
photographs, was built by Mr. A. G. Cox, M. Inst. 
C.E. It was the first bridge of any size in China, 
and perhaps no more difficult task has been under- 
taken since. The Lan Ho has its source in the 
Mongolian Mountains. It is but a small stream in 
the dry season, but when the rains come it rises and 
spreads as perhaps only a Chinese river can. Its 
velocity, too, is great, and trees and other débris 
are dashed by it against every barrier. The caissons 
are sunk to bed rock, 70ft. below the water surface. 
The piers are of masonry, and the construction is 
shown so well by the photographs that I need not 
describe it further. The bridge is the most remarkable 
piece of engineering on the whole line, and Mr. Cox 
is rightly looked on as an authority on bridge building 
in China. 

The last stage of construction was reached after 
the Russo-Japanese War. The light railway which 
the Japanese troops had built for military purposes 
between Hsinmintun and Mukden was purchased 
by the Chinese Government and rebuilt to standard 
gauge. Through communication was thus effected 
between Peking and Europe, vid the Trans-Siberian 
route. 

I am sending a photograph showing the railway 
passing through the Great Wall of China at Shan- 
Hai-Kwan. It was not permitted to make a breach 
in the Wall, and advantage was taken of one already 
existing. This Wall was built 200 years B.c., with the 
object of making communication with the outer 
world impossible. It is a curious comment on men 
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PEKING-MUKDEN RAILWAY 


and things that now, just inside the Wall are the 
bridge works of the Peking~Mukden Railway and 
the locomotive running sheds. 

As a revenue earner, the Peking-Mukden Railway 
stands first among the Chinese Government Railways. 
The following figures show the position for the last 
ten years, and the distribution of the net revenue 


account for 1912 :— 
Balance after 


Total Working paying 

earnings. expenses. working 

expenses. 

Dollars. Dollars, Dollars. 
1903 4,658,000 2,315,000 2,343,000 
1904 5,946,000 2,542,000 .. 3,404,000 
1905 -- 12,943,000 2,914,000 .. 10,029,000 
1906 - 12,191,000 3,430,000 8,761,000 
1907 -- 9,944,000 3,686,000 6,258,000 
1908 -- 11,067,000 3,075,000 7,992,000 
1909 -- 11,370,000 3,653,000 7,717,000 
1910 -- 10,928,000 3,474,000 7,454,000 
1911 - 11,668,000 3,651,000 8,017,000 


- «- 13,183,000 .. -. 9,363,000 

The noticeable feature is the low ratio of working 
expenses to gross earnings. In 1912 this coefficient 
was only 29 per cent., against 31 per cent. in 191]. 
This is a record for China, and, so far as I know, for 
the world. It courts inquiry. When the Peking— 
Mukden Railway or its management is criticised, 
one is triumphantly referred to the huge profit of 
nearly a million sterling a year, and to the low ratio 
of working expenses. In the case of a Government 
railway these things may prove nothing beyond the 
evident fact that the line is being run as a tax- 
collecting machine. There is no competition except 
that by sea, and the sea is frozen for three or four 
months in the year. Those who wish to travel or 
transport goods must use the railway; therefore 
trade must come to it, and on its own terms. In the 
face of the low coefficient of 29 per cent., it would 
be waste of time to adduce figures to prove that the 
rates are too high or the service too poor, or both. 
However low the former or good the latter, they can 
easily be improved on, and the people of any other 
country would quickly and effectively insist on it. 

At Shanghai Mr. Pope is preaching the true gospel 
of Government railways, and Mr. Chung is working 
heartily with him in practising it. ‘“‘ The railways 
for the country,” is the note from Shanghai, but at 
Tientsin it is ‘‘ The country for the railways.” It 


3,820,000 





| Mr. Kinder. 
| assistant to Mr. Ricketts. Mr. Foley is traffic manager 
| and Mr. Steele deputy traffic manager. Mr. Henderson 





is true that at Shanghai they only earn 3} to 4 per 
cent. on the capital invested, while at Tientsin the 
return is nearly ten times as much. At Shanghaj 
there is keen competition and little trade, while at 
Tientsin there is no competition and the whole of 
Central China to serve. And yet a_ third-clag. 
passenger may have a comfortable seat at 1 cen 
a mile at Shanghai, while he must stand up com. 
pressed like a straw in a sheaf at Tientsin for 2 cents 
a mile. Even the first-class accommodation differs 
widely on the two lines. It is true there is one good 
train a week on the Peking~Mukden Railway— 
the “train de luxe”’—but there are twenty as good 
every week on the Shanghai—Nanking Railway, 
Should anyone not be able to travel from Peking 
to Mukden by that one train, he will learn what 
discomfort means in the others, not to speak of being 
hung up at night on a siding and charged exorbitant 
rates for food and bed at a Chinese hotel. Mr. Pope 
is a voice crying in the wilderness at present, but he 
has the distinction of being a man with a policy and 
courage to enunciate it. Were it possible to inter- 
change the conditions of Shanghai and Tientsin, or 
should the Peking-Mukden Railway be run for two 
years on the lines now obtaining on the Shanghai 
Nanking Railway, and vice versd, the figures of the 
northern line would swell to many times their present 
proportions under a coefficient more in keeping with 
the country’s good, while the southern line would be 
grass-grown and abandoned. Personally, under 
present conditions, I should be prouder to ear 
3 per cent. with the Shanghai—Nanking line than 
30 per cent. with the Peking~Mukden. This is a 
matter of policy more than of management. If it 
be the policy of the Administration to tax the country 
to the tune of a million a year, to meke merchants pay 
for a full load if he uses a truck at all, to keep third- 
class passengers on their feet in what are little better 
than cattle trucks, and to run but one decent train a 
week, the management must do what it can within 
these limits. The system of control is set forth in the 
following quotation from a letter from one of the 
responsible officers :— 

The Board of Communications [in Peking] has general 
control of railways, shipping, telegraphs and posts, with a 
Sub-Directorate-General of Railways. The general management 
of each railway is under a managing director—Chinese- and 
in the case of this railway he is advised by foreign heads of 
departments. The general working details of departments 
are run by the foreign heads and their assistants. The engincer- 
in-chief is nominally general manager, but the railway being 
Chinese, he has actually only executive charge of the engineer- 
ing departments, bridge works, telegraphs, stores, permanc t 
way and locomotive departments, and criticises other depart- 
ments when necessary. 

Mr. Lee is the resident Chinese director. Mr. 
D. Poyntz Ricketts, M. Inst. C.E., has been engincer- 
in-chief and general manager since the retirement of 
Mr. A. G. Cox, M. Inst. C.E., is chief 


is chief accountant. There are eight foreign engineers 
along the line at different stations, in charge of 
different local sections of the line. There are many 
young Chinese engineers—each of the engineers having 
several under him. ‘These are mostly youths from 
foreign schools waiting for better appointments, their 
main qualification generally being some relationship 
in influential quarters. 

To Mr. Lee and Mr. Ricketts I tender my thanks 
for the facilities so generously put at my disposal, 
and to Mr. Cox, Mr. Steele and Mr. Henderson for 
much valuable assistance and information, and to 
Mr. F. A. Jamieson, locomotive and works super- 
intendent at Tongshan, who has sent me a number of 
photographs. Mr. Foley was absent during my visit, 
and I only saw him for a few minutes on his return 
journey. 








ELECTRIC VEHICLES. 
No. i,° 


THE modern lead traction battery is undoubtedly 
a good deal in advance of the battery in use a few 
years ago. It is far from perfect, it is true; but, 
comparatively speaking, it is compact, light, and dur- 
able. The old cells were a source of great trouble and 
expense, and vehicles fitted with them turned out an 
utter failure. A certain cab company found that 
its cabs were earning an average daily revenue of 
23s. and costing 32s.torun. But that was long before 
electrical engineers had made a serious attempt to 
grapple with the problem and before the conditions 
under which a traction battery has to work were 
properly understood. 

A modern lead cell can store a watt-hour for every 
cubic inch it occupies, which means that two horse- 
power hours can be developed at the road wheels 
by each cubic foot of battery weighing from 180 lb. 
to 200 Ib. A test made some time ago on an “ Exide” 
battery demonstrated that a momentary discharge 
equal to 75 horse-power could be obtained from « 
battery weighing 15001b. For hiil climbing high 
discharge rates are, of course, requisite. When the 
idea of working vehicles with storage batteries was 
first put to the test of practical application ordinary 
lead cells with open containers were employed. 11 
soon became evident, however, that this type of cell 
was unsuitable, and the accumulator makers set tv 
work to design special traction cells. A traction 





* No. I. appeared July 17th. 
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pattery 1S, naturally, subjected to shocks and jars, 
and a cell that will stand up to its work in a central 
station or & private installation may prove totally 
unfit for duty on the road. Sulphating and buckling 
of plates have in the past given a good deal of trouble. 
Plate buckling has been the most difficult trouble 
to overcome. The “ Tronclad Exide ’’ battery made 
py the Chloride Company is one of the most pro- 
mising batteries for electric vehicles. The positive 
plate—see Fig. 1—is composed of vertical metal rods 
united in frames. Each of these vertical rods forms a 





Fig. 1—POSITIVE PLATE 


core, which is surrounded by a cylindrical pencil of 
peroxide of lead—the active material—which in turn 
is enclosed by a hard rubber tube having horizontal 
slits, as shown in Fig. 2. These slits enable the 
electrolyte to act upon the active material, but they 
are so fine that it is practically impossible for the 
active material to be washed out. 

Two parallel vertical ribs project on opposite sides 
of each tube at right angles to the face of the plate, 
and these not only serve to stiffen the tubes, but 
also act as insulating spacers. As the rubber tubes 


have a certain amount of elasticity changes in volume | 


Ac tive 
Material 
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of the electrolyte changes with the state of the battery 
and gives an indication of the condition of the cells. 
The low internal resistance enables the cells to be 
discharged at high rates. For their size and 
weight these cells are said to have a high capacity. 
Their life, the makers contend, is also greatly in excess 
of that of an ordinary lead battery, or even the 
‘* Exide”’ battery. Moreover, they seldom, if ever, 
require cleaning, and the operating expenses are 
thereby reduced. The improvements embodied in the 
‘* Tronclad Exide” cell have resulted in an increased 
capacity of 12} per cent. above that of a correspond- 
ing ‘‘ Exide’’ battery. It is when the life is con- 
sidered, however, that the greatest gain is found. 
Expressed in the number of discharges, the life of 
the ‘‘ Ironclad Exide”’ cell is between two and three 
times that of the original ‘“‘ Exide’’ battery. This, 


added to the 124 per cent. greater capacity makes the 





Fig. 4—POSITIVE PLATE Fig. 5—POSITIVE TUBE 


ampére-hour life or total mileage life far in advance 
of any ordinary lead cell. Moreover, it is to be noted 
that this 12} per cent. increase in capacity is the 
initial capacity and is said to increase when the cell 
is put into use. The structure of the positive plate 
of an “ Ironclad Exide ”’ cell retains the active material 
in place, so that the rate of deposit of sediment is 
exceedingly slow. 

The Edison battery is constructed on totally 
different lines from those of any lead cell. It resembles 
in appearance a tin can, and gives one the impression 
\that in it electricity can be stored just as water, oil, 
|or anything else can be stored. The top is welded 
on, so that the makers evidently do not intend that 
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Fig. 2—POSITIVE ELEMENT 


of the active material, due to expansion and contrac- 
. . . | 
tion during charge and discharge, are compensated. | 


It is claimed that no amount of expansion or con- 
traction can alter the shape of these plates, and the 
internal strains are therefore uniform. In Fig. 3 
two arrangements of plates are shown, one relating 
to the Chloride Company’s “ Exide” cell and the 
other to the ‘‘ Ironclad Exide”’ cell. On the left the 
arrangement just described is shown, and on the right 
the original arrangement with flat plates. The 
negative plate of the “ Ironclad Exide” battery is 
a standard negative plate as_used_in the original 
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Fig. 3 


‘ Exide” cell, as shown on the right of Fig. 3, and is 
made sufficiently thick to last as long as the positive 
plate. The only separator necessary with the 
“ Tronelad Exide” positive cell is a thin wood 
veneer. The perforated rubber sheet used in the 
‘“ Exide” battery is unnecessary. For the “ Iron- 
clad Exide ”’ cell the following advantages are claimed : 
—-High voltage, high efficiency, low internal resist- 
ance, marked recuperative power upon standing after 
load, and low temperature coefficient. 

As in_the{ordinary lead cell, the specific gravity 


the plates are to be interfered with once the cell has 
| heen completed. The Edison positive plate—see 
| Fig. 4—is composed of a series of perforated nickel 
|steel tubes—Fig. 5—spirally wound from rolled 
|strip. Each tube contains many hundred layers of 





Fig. 6—NEGATIVE PLATE Fig. 7—-NEGATIVE POCKET 


nickel oxide and nickel flake rammed down so tightly 
that the mass becomes very hard yet porous to the 
diffusion of the electrolyte. The tube is double- 
lap seamed and encircled by eight steel bands, which 
ensure perfect electrical contact and prevent bursting. 
Thirty tubes are mounted in a nickel steel frame form- 
ing a rugged and strong unit which, it is claimed, 
cannot be injured by long continual shaking and 
vibration or from the effects of heavy overcharg- 
ing and discharging. The negative plate—Fig. 6 
—is also of steel. It contains iron oxide in 
the form of lozenge-shaped pockets made from finely 
perforated nickel steel strip. After the pockets 
—Fig. 7—have been placed in position they are sub- 
jected to heavy die pressure which corrugates their 
surfaces and forces their edges into firm engagement 
with the steel frame. The internal consolidation of 
the iron oxide which the pressure produces improves 
the electrical conductivity between the oxide and the 


assembled on connecting nickel steel bolts, which 
also serve as terminal posts. The plates are grouped 
alternately, but insulated from each other, in a 
nickel steel case, care being taken to insulate the sides, 
bottom and top from direct metallic contact between 
the case and plates. Details of the Edison cell are 
given in Fig. 8. 

The terminal posts are insulated by stuffing glands 
mounted in the top of the container, which holds 
an alkaline and steel preserving electrolyte. On the 
cover of each cell is fitted a gravity valve cap, through 
which the electrolyte or water is injected. Whilst 
allowing the gas to escape, this valve prevents the 
ingress of air which would weaken the alkaline solu- 
tion. The electrolyte consists of a 21 per cent. solu- 
tion of potash and distilled water with a small per- 
centage of lithia. As the container is made of steel 
it is necessary to prevent adjacent cells touching each 
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Fig. 8—INTERNAL VIEW 


crates, each cell being spaced about jin. from its 
neighbour—see Fig. 9. To ascertain how these cells 
would stand the shocks and jars met with on the road, 
Mr. Edison subjected them to some very severe tests. 
In one experiment some traction cells were mounted 
in a shaking machine, so that they were repeatedly 
dropped from a height of #in. on to a hardwood 
block. This treatment was continued for twenty-two 
days and nights, during which time the cells were 
subjected to two million blows, and after this they were 
found to be in the same condition as when the test 
started. Cells were also mounted on a truck which 
was repeatedly run into a brick wall at a speed 
of 15 miles per hour or 22ft. per second. This treat- 
ment was repeated one thousand times, and after- 
wards the cells were tested to ascertain what damage 
they had suffered. It was found that this severe 
handling had not injured the cells in any way. The 





Fig. $-CELLS IN CRATE 


absence of sulphuric acid in cells of this kind is no 
doubt an advantage. Moreover, the nickel-iron cell 
is particularly adapted to services where the charges 
are made in an irregular manner. On the Chesapeake 
and Ohio Railway a battery car runs on an average 
286 miles each day, this being possible by charging 
at heavy rates during the times the car stops at 
terminal stations. Regular charging is carried out 
during five hours at night. Again, on a tramway at 
Washington a car running over a hilly route—the 
maximum gradient is 9 per cent.—averages 215 miles 
a day, charging being done at each end of the line at 
five times the normal rate. 

It may be advisable to set down in detail exactly 
what the advantages claimed for the Edison cell are, 
for it is desirable that these should be properly under- 
stood. The plates, as already explained, are devoid 








steel pockets. Positive and negative plates are each 


of paste and the cells may be discharged at any rate or 
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short-circuited many times without injury. It is 
impossible, the makers say, for the plates to buckle. 
‘The cells may be discharged until they are completely 
run down, and if they were recharged with the current 
flowing in the wrong direction they would simply 
suffer a temporary loss of capacity. Occasional 
overcharging improves the cells. It is well known that. 
lead cells must not be left idle for an indefinite period ; 
a charge must be givenat least once a fortnight; but 
the Edison battery may be left in any state of charge 
for any length of time without deterioration. In 
cases of emergency these cells may be fully charged 
in three hours and refreshed at charging rates five 
times the normal. The specific gravity of the 
electrolyte needs no attention ; it does not alter and 
never need be known. The cells may be worked at 
any temperature up to 115 deg. Fah. 

The curves—Fig. 10—show the behaviour of an 
Edison cell after it had been standing discharged for 
six months. Curve I. shows the results of a test 
just before the resting period was commenced, and 
Curve 2 relates to a test at the end of this period. 
Curves, Fig. 11, show the charge and discharge volt- 
ages of an Edison cell. We hope in a later issue to 
bring other interesting curves to the notice of our 
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readers, but by way of variation we will now pass on 
to a description of an electric truck. 

Trials with electric trucks are at present being 
made at H.M. Post-office. One of these trucks, 
which was built by the India-rubber, Gutta-percha 
and Telegraph Works Company, at Silvertown. E., 
and equipped with Edison batteries is shown in Fig. 12. 
In a paper read before the Institution of Electrical 
Engineers some time ago by Mr. H. C. Gunton, it is 
explained that the truck tested, which only weighs 
25 ewt., including a load of 10 ewt., is intended for use 
more particularly at offices that are in close proximity 
to railway stations. It can ply between the sorting 
office and mail vans, the control being sufficiently 
safe and flexible to meet the conditions of a crowded 
platform,and slopes as steep as 1 in 10 can be nego- 
tiated. Trials of the truck, which is equipped with 
forty-two cells, have been carried out on level wood 
block flooring over a rectangular course 824ft. per 
circuit at the full speed of 5 to 7 miles per hour and 
at about half-speed—3 to 4 miles per hour—over 
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Pig. 11 - 
alternative circuits and with a stop at the end of 
each circuit. The following results were obtained :— 


Total weight of truck load and driver 
Voltage before run (half battery) 
Voltage after run (half battery) 


26 ewt. 
30 volts 
20 volts 


Total number of journeys 160 
Number of miles a eee 25 

Number of units used for charging 7.3 
Number of watt hours per ton mile 225 


The 225 watt hours per ton mile is the battery 
input and therefore includes the battery charging 
losses. 

A drawing of a 10 ewt. electric trucks is given 
in the Supplement published with this issue. 
The frame is built up of channel and angle steel, 
securely riveted together with cross members, and 
stays arranged so as to give ample strength and to 
withstand road shocks without undue weight. The 
two side members, which are continuous from end to 
end, are bent so as to form a pocket for the battery, 
as shown in the elevation. It will be observed that 
the spring shackle brackets are fixed to a point at 
the bottom of the battery box so as to take the weight 
of this part without straining the frame. The latter 
has an extension on the front end to take the driver’s 
platform, and angle steel ends with detachable side 
rails extending from one end to the other for securing 
the load. The floor boards are let into a rect- 
angular channel so as to allow them to be easily 
removed. 





> 

Under the centre portion the battery is situated, 
and under the end portions the motor back axle, 
the brake adjusting gear, and front axle. 
pole series-wound motor, details of which are given 
in the Supplement, provides the power. It is rated 
at 16 ampéres and 40 volts, runs at 1430 revolutions 
per minute, and is capable of an overload of 300 per 
cent. for short periods. 
motor, but by undoing one nut a large aluminium 
cover can be removed and access to the brush gear 
and commutator obtained. Four sliding spring 


A four- | 


It is a dust and waterproof | 


antrae ncUOE P saison zi — 


| complete with the brake drum, which has exception. 
| ally large braking surfaces. All the brake shoes arg 
compensated and the brakes are applied through 
compensating bar by means of a rod extending throug) 
the centre of the truck. Back axle motor and gearing 
form a complete self-contained unit. Leather anq 
felt washers are provided to avoid dust finding it, 
way into the mechanism or grease extruding. The 
front axle is built up of special channel section vith 
steel ends securely riveted on. A hardened stee! pin 
which works in hardened steel bushes forms {he 























Fig. 12—EDISON 


contacts mounted on a single base connect the motor 
with the controller, and they are so arranged that if at 
any time it be nevessary to remove them they cannot 
be replaced in their incorrect positions. The motor 
is bolted directly to the gear-box on the back axle and 
is supported on a hinged bracket fixed to the rear cross 
member. The springs that connect the rear axle to 
the frame are shackled at both ends and mounted on 
free spring saddles. 

Power from the motor is transmitted through a 
bevel pinion on the end of the shaft, this pinion 
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Fig. 13—ELECTRIC CONNECTIONS OF TRUCK 
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meshing with a crown bevel wheel mounted on the 
balance gear-box, and thence by a spur wheel reduc- 
tion to the driving shafts, which transmit the 
power to the driving wheels without carrying weight. 
The rear axle casing is built up with a centre steel 
gear-box having weldless steel tubes extending from 
either end, which carry the spring saddles, the brake 
gear brackets. and road wheels. Ball bearings 


are used for the gearing and road wheels, the latter 
consisting of steel castings, the rear wheel being cast 


BATTERY TRUCK 


steering pivot. Large ball thrust washers take the 
weight. 

Steering is effected by a large wheel on the right 
of the driver, the steering gear being of the worm and 
worm wheel type. A single handle operates the 
controller and mechanical brake, and the brake cannot 
be applied unless the controller is in the “‘ off”? posi 
tion. Forward movement of the operating handle 
from the “ off’? position gives four forward running 
speeds whilst a backward movement gives the two re 
verse speeds. When the handle is moved in a direction 
at right angles to the running directions the mechanical 
brake is applied. A small switch having a running and 
electric brake position is operated by a flat plate pedal 
on the driver's platform. Normally the driver holds 
this switch in the running position by applying pres 
sure to the pedal with his foot; but directly he 
releases the pedal the brake is applied, and the 
circuit cannot be completed again until the controller 
turned to the “ off” position. The controller 
drum is built up of gun-metal segments and the 
brushes have renewable contact surfaces. When 
the drum is moved from one position to another the 
circuit is first broken on carbon contacts and spark- 
ing and overheating are avoided. To prevent 
unauthorised -persons handling the truck a plug is 
provided which can only be removed when the con 
troller is in the “ off” position. Without this plug 
it is impossible to move the controller. For charging 
the same plug has to be inserted in a socket situated 
in another part of the truck. 

The truck illustrated has an overall length of 
about 6ft. 6in., and a width of 3ft. 10in. The 
clear platform space for goods measures 5ft. 2in. 
by 3ft. 9in. The wheel-base is 3ft. 5}in. and 
the gauge of the track 3ft. 4}in. Complete with 
load the particular truck illustrated weighs 14 cwt.. 
and without load 4cwt. The turning radius of the 
outside wheel is only 6ft. 9in., and the truck can be 
turned in a clear circle of 15ft. A diagram of the 
electrical connections for one of these trucks is given 
in Fig. 13. It will be understood that the three con- 
trollers can be moved independently of one another, 
but are interconnected so that the reverse controller 
can only be moved when the main controller is in the 
“* off” position. In a like manner the electric brake 
controller can only be moved from the braking tc 
running position when the main controller is off. 
The truck supplied to H.M. Post-office has a 4it. 
wheel base. 


1S 








THE number of aeroplane accidents reported from 
various principal countries in the first six months of this 
year in which the pilots were naval or military flyers, 
and which had fatal results either to pilot or passenger. 
was, according to the Army and Navy Gazeti2, as follows : 
Germany, seventeen; Russia, eight; Great Britain, 
seven; France, seven; Austria, three; United States, 
two; Italy, two; Turkey, two. The following was the 
number of fatal accidents in which the pilots were civilians : 
—France, fifteen ; Germany, four; Great Britain, four ; 
United States, four; Russia, two: Italy, one. 
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Fig. 1—THE COMPLETED PIERS 


THE SUPERSTRUCTURE OF THE NEW 
QUEBEC BRIDGE. 

Work on the reconstruction of the new Quebec 
Bridge over the St. Lawrence River is making very 
satisfactory progress. The entire substructure was 
completed last season. The coming season will see 
considerable progress on the erection of the super- 
structure, it being expected that by the end of the 
present year the greater part of the north anchor arm 
will have been completed. The two north approach 
spans between the abutment and the intermediate 
pier were erected last season. The work of fabrica- 
tion has been going on in the shops for the past year, 
and during this time some eight or nine thousand 


























Fig. 2—TRAVELLER IN COURSE OF ERECTION 


previous experiences. 
of railway and two footways. 


made for highway traffic. The bridge is 3239ft. 


long between the faces of the abutments, and has | 


one 140ft. approach span at the south end and two 
spans aggregating 269ft. at the north end. The 
anchor arms are 515ft. long, the cantilever arms 


580ft. long, and the suspended span 640ft. measured | 


from centre to centre of pins. The bridge is 88ft. 
wide from centre to centre, and has a clear height 
above extreme high water of 150ft. We give an 
outline drawing of an anchor arm, a cantilever arm, 
and half the suspended span in Fig. 3, and a detail of 
the sections in the anchor arm on page 91. 


The bridge provides for lines | 
There is no provision | 


it was found necessary to arrange them in double 
rows for the entire length of the chord. The heavy 
section at the main post requires thirty-two bars 
16in. by 2,;sin., with a total area of 1120 square 
inches. On account of the length between the main 
panel points it was found necessary to use two lengths 
of eyebars between these points. In order to facilitate 
the work of erection, and also to keep the eyebars 
| properly alligned after erection, these bars are 
carried on a lattice supporting truss between these 
pane] points, the trusses remaining permanently in 
the structure. All the other tension members in 
the bridge are built up members. As the eyebars 
which would be used for such members were so entirely 







































































tons of material—chiefly floor material—have been The type of truss is of a somewhat unusual design, | out of proportion to the very large compression 
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The superstructure of the bridge is constructed 
partly of carbon steel and partly of nickel steel. The 
floor throughout is made of carbon steel, as in many 
cases the minimum allowable thickness of material 
governs the section of the member. The truss 
members of the suspended span and the greater part 
of the cantilever arms are, however, all of nickel steel. 
Practically all the anchor arms are of carbon steel, 
except in a few cases where it is necessary to use 
nickel steel in order to keep the grip of the rivets 





down to practical limits. 

The proportions of the bridge as a whole, as well 
as a large number of the members, constitute a record | 
in bridge construction. The work of designing and 
erection has little or no precedent to govern it, and 











Fig. 3—DIAGRAM OF ONE-HALF OF THE BRIDGE 


offers a number of advantages for a bridge of this 
size, especially during erection. Its chief advantage 
in this respect is that during the erection of the canti- 
lever span it is possible to complete each panel by 
itself and move the traveller out to the end of the 
completed portion. This would not be possible with 
the Warren or single intersection type without a large 
number of temporary supports for the members. In 
this type all redundant members for supporting the 
main members are dispensed with, as every member 
of the bridge carries live load with the exception of one 
small horizontal member at the main post. 

Carbon steel eyebars are used for the top chords 
of the cantilever and anchor arms, this being the only 


place where they are used in the main trusses of the | 











Owing to the large number of bars required, 


| tension members was justified from an esthetic 
point of view. In the case of the very long diagonal 
members, where at least three lengths of eyebars would 
| be required, the built up tension members were 
eminently more desirable, as they are able, by means 
of their flange angles, to support their own weight 
with little or no deflection. This would not be the 
case with eyebars unless supported with auxiliary 
ties or other redundant members. 

The chord members are very large, and are com- 
posed of four webs tapering 32in. to 12in. in the 
vertical plane. The largest of these chords is 7ft. 2in. 
deep and 10ft. 4in. wide. This member has a cross- 
section of 1902 square inches, and the weight between 
the main panel points is approximately 400 tons. 
In order to facilitate shipment and erection, however, 
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these sections divided longitudinally. This brings 
the weight of the member to be handled down to 
approximately 100 tons. 
riveted together with Sin. by lin. lattice bars at the 
top and bottom and a horizontal plate diaphragm 
at the centre, and is also held in position by vertical 
plate diaphragms throughout the length. The 
webs of these members are, as a rule, composed 
of four plates. 
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Each pair of webs is shop- | 


5}in. grip and over. The greatest grip of rivets 
occurs at the shoe where 9,;in. is required. 
grip of the rivet, however, exceeds four diameters, 
| the allowable unit stress of the rivet is reduced by 
| 1 per cent. for each yin. of additional grip. 
| does not apply, however, to compression members 
| having butt joints. All rivets over 5in. long have a 
taper of ,4in. to 12in. The size under the head is 


The maximum thickness of plate! jin. smaller than the diameter of the hole, 
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Diagram Showing Position of Anchor Bolts and Dowels 
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used on the webs is lin. and maximum thick- 
ness of web 3jin. The question of using thicker 
plates was considered, but it was felt that, as a rule, 
better material could be obtained in the thinner 
gauges, and as stitch riveting would have to be used 
in any case, little or no benefit could be derived from 
the use of the larger plates. It was also possible to 
get wider and longer flates in these sizes and thus to 
reduce the number of shop splices. The splices of all 
the compression members are designed with 100 per 
cent. of rivets. This was felt to be preferable in 
these very large members, taking into consideration 
the possible uncertainties of getting a true planed 
surface for the abutting ends. 

All the wind stresses are transferred to the piers 
through the bottom lateral bracing, there being no 
lateral bracing at the top chord. The wind stresses 
in the web members are carried down the compression 
members to the bottom chord. There is a separate 
system of lateral bracing for the floor which at each 
main panel point is transferred down through the 
sway bracing to the bottom lateral system. The 
lateral reaction from the wind at the end of the 
anchor arm is provided for by means of a steel wind 
anchorage embedded in the pier, which allows a 
longitudinal and vertical movement of the truss, but 
no lateral motion. Traction forces are carried to the 
bottom laterals through specially designed traction 
trusses at panel points AL 1, CL 1, AF 9, and CF 11, 
at which points there are expansion joints in the floor 
system. The expansion of the cantilever arms and 
suspended span from temperature is taken up at the 
two ends of the suspended span. This is effected by 
means of a specially designed expansion brake. This 
brake is adjusted to stand a force of 250,000 Ib. in 
either direction. 

The size of the rivets varies from lin. to {in.; 
they are carbon steel throughout; fin. is allowed up 


When the | 


This | 


North Shore 


this member is spliced at the centre and each of | to 3}in. grip, lin. from 3}in. to 5}in. grip, 1Jin. for | post. In order to keep down the thickness of the 


| bearing plates in the chord adjoining the shoe, a 
sleeve is used to distribute the bearing of the pin, 
| This is used for the two chords and the main post, 
These sleeves have an outside diameter of 45in., the 
pins being themselves 30in. in diameter. In order to 
| facilitate erection, all pins through members with 
four webs are in two lengths, there being a separate 
| pin for each two-web section. The 30in. pins at the 
shoe and post weigh a little over 6 tons each, 
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Fig. GENERAL DRAWING OF SHOE UNDER MAIN POSTS 


No material less than jin. in thickness is allowed 
in main members. Material jin. in thickness is 
allowed, however, in details, such as lattice bars and 
tie plates of the lateral and sway bracing, provided 
the requirements of the specification as to unsupported 
length, &c., are fulfilled. 

The shoe—Fig. 4—under the main posts has a 
bearing surface on the masonry of 22ft. by 26ft. 4in., 
and is 19ft. high overall. It is constructed to be 


Contrary to usual practice, the floor beams, one of 
which is shown in Fig. 5, are not riveted to the 
vertical posts of the bridge, but are connected by an 
llin. pin passing through the post and web of the 
floor beam. This method of connection was adopted 
partly to facilitate erection, but principally to do 
away with the bending in the post that would be 
caused under full live and dead load if a rigid con- 
nection were used. In panels L 1 and L 2 of both the 














Fig. 5—ONE WEB OF DOUBLE FLOOR BEAM—LENGTH 83ft. 


shipped and erected in seven pieces, and weighs 
complete approximately 400 tons. The lower section 
is composed of four steel castings 4ft. high, each of 
which weighs approximately 40 tons. The next 
sections is constructed of plates and shapes, and is 
erected in two pieces. This section takes the thrust 
from the cantilever and anchor arm chords. The 
upper section is erected in one piece, and carries the 


two diagonal compression members and the main | 


cantilever and anchor arms it has been necessary to 
make a rigid connection. In this case the floor beam 
is connected to the post under full dead load plus 
half live load. This means that under dead load 
alone the post is under initial bending in one directon, 
while under full live load it is subject to equal bending 
in the other direction. At each main panel point 
double floor beams are used, the webs of which extend 
past each side of the compression vertical. At the 
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intermediate panel points, however, single web floor 
beams are used, and)‘are connected by means of 
hangers to the intersection of the diagonals. The 


floor beams usually are 10ft. back to back of angles, | 
and weigh complete from 50 to 60 tons. The main | 


stringers are through plate girders framed with sub- 
floor beams and eyebeam stringers. 
is stiffened laterally with a heavy channel, and gusset 
plates connect the sub-floor beams to the webs. By 
this arrangement it was thought to give an added 


sense of security to those using the bridge, as well as | 


an actual factor of safety in case of derailment. The 
main post over the piers is probably the largest single 
member of this type ever built into a bridge. 


supported length of 155ft. 
separate columns latticed together, 
dimensions being approximately 9ft. by 10ft. 
greatest cross-section is 1903 square inches, and each 
post weighs 1500 tons. For erection purposes it is 
required to be shipped in 26 sections. The detail of 
the top of this post is the heaviest on the bridge, it 
being required to distribute the stress of five very 
heavy members. In order to keep the rivet grip 
within the specification, it was necessary to use nickel 
steel. This connection is shipped in two pieces, each 
of which weighs 65 tons. 

The bridge is designed for 5000 Ib. per lineal foot, 
covering both entire lines with 2-E 60 engines, the 
engines and train loads being placed to give the 
maximum condition of loading. The wind load was 
assumed at 30 Ib. per square foot of exposed surface 
of the two trusses and 1} times the elevation of the 
floor, and 300 Ib. per lineal foot as a moving load on 


its outside 


The top flange 


It is | 
310ft. long centre to centre of pins, and has an un.- | 
It is composed of four 


Its | 


| drawing the inner tubes, and erecting boilers were 
| inspected by the visitors. 
MM. HOTCHKISS AND CIE. 

This firm was started during the Franco-German 
| War of 1870-71. At that time Mr. Hotchkiss, 
who was a citizen of the United States, settled in 
1875 he founded the St. Denis 
|establishment. It was partly burnt down in 
| 1896, but was rebuilt, enlarged, and all the old 
machine tools were replaced by the most up-to-date 
/machines. These actually number 700, and the works 
/are in a position to produce yearly 400 guns with 
material complete, such as carriage, ammunition 
wagon, &c., as well as 300,000 shells from the 1 .46in. 
bore to the 4.72in. bore inclusive. Of late years the 
firm has specialised in extra quick-firing guns and 
/machine guns. These are portable and mounted on 
a tripod, and can fire at the rate of 600 rounds a 
minute. The firm also constructs automobiles, 
Three types of chassis are made, 12—16 horse-power, 
18-22 horse-power, and 20-30 horse-power. The 
firm, moreover, undertakes the construction of a 
special automatic system of furnace regulation for 
boilers, called the “balanced draught system,” 
which saves a large amount of fuel and increases the 
steam capacity. It has also recently taken over 
the licence for the construction of an automatic 
chain grate stoker called the ** Weck ” grate. 


| France, and in 


ETABLISSEMENTS DELAUNAY BELLEVILLE, 
SAINT DENIS. 

These works were founded in 1849. 

covered in 1889 was 10,162 square yards, 


The area 
and it has 
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| machines, 
| boring machines, but there are also machines for rolliny 
| copper bands, and punching machines for sheet iron. 


|or from a vertical turbo-alternator. 


Hanning, President of the British Chamber of Com- 
merce in Paris. It was a highly successful function, 
favoured with excellent weather. 

A very extensive programme of alternative visits 
had been prepared for Friday, 10th. It had been 
arranged that the members should leave Paris on the 
Thursday evening and visit either Lille, Valenciennes, 
or Havre. At Lille there were opportunities in the 
morning of visiting (a) the works of La Compagnie 
Frangaise Thomson-Houston; (6) the Locomotive 
and General Works of La Compagnie de Fives- Lill: ; 
(c) the Roubaix and ‘Tourcoing Multiple Water 
Filtration Plant at Roneq; (d) the Wool Combing 
Factory of MM. Alfred Molte et Cie., Roubaix ; 
(e) the Ecole des Arts Industriels ; or (f) the Works 
of La Compagnie Internationale des Machines Agvi- 
coles, Croix Wasquehal; and in the afternoon of 
visiting the works of (a) MM. Jean Crépelle ; (/)) 
MM. Dujardin et Cie.; (c) La Société Lilloise d’ Eclair- 
age Electrique, at Lomme; or (d) L’Ecole des Aris 
et Metiers. 





FRANCAISE THOMSON-HOUSTON, ELEW- 
TRICAL WORKS. 

The Thomson-Houston Works at Lesquin manufac - 
ture continuous-current electric machines, svi 
chronous motors, alternators, and turbo-alternator 
groups. Apart from the offices and stores, the 
works comprise two principal workshops, one of whic! 
is more particularly used for turning the pieces and 
the other for the coils and for mounting and testin, 
A small special workshop has recently been equipped 
The 


COMPAGNIE 


for the manufacture of micanite insulators. 
machine tools, which number about 200, consist 








chiefly of vertical and horizontal lathes, milling 
mortising machines, and transportab|« 


All these machines are worked by electricity, and have 
a special motor each, fed by current from outside 
The number of 
hands employed is about 750, including 60 women. 

COMPAGNIE DE FIVES-LILLE, LOCOMOTIVE WORKS. 


The “ Fives”? Works near Lille were founded in 
1861 by Messrs. Parent and Schaken, who alread) 
owned the Givors Works (Rhéne), founded a short 
time before. The Fives Works, Lille, are linked to 
the Northern Railway by a branch line, and cover an 
area of 59.3 acres, of which 22.2 acres contain build 
ings and 37.1 acres are given up to sheds and yards. 
The motive power is derived from a central station, 
with electric plants driven by turbines of a power of 
2200 kilowatts. The energy from these plants feeds 
900 electric motors working the machine tools, the 
travelling cranes, and other machines in the shop. 








The Fives Works employ about 3500 hands, the staff 


the exposed surface of the train. A wind load of | now increased to 202,113 square yards. The principal | numbers 350, and there are 280 engineers and draughts- 
’ The firm turns out 120 locomotives yearly, 


30 Ib. per square foot parallel with the bridge was also 


assumed, acting on one-half the area assumed for | 


normal wind pressure. 


In considering temperature stresses. the following | 


conditions were assumed :—A variation of 150 deg. 
Fah. in the uniform temperature of the whole struc- 
ture. A difference of 50 deg. Fah. between the 
temperature of steel and masonry. A difference of 
25 deg. Fah. between the temperature of a shaded 
chord and the average temperature of a chord exposed 
to the sun. 
the outer webs exposed to the sun and the inner webs 
of the compression members. 

Of the other illustrations accompanying this article 


Fig. 6 is a general view showing the erected north | 
approach span and the completed pier on the north | 
side of the river; Fig. 1 is a general view looking | 


across the river, and showing the completed piers ; 


while Fig. 2 is a view showing in the foreground the | 


floor of the completed approach span, and in the 
background an erection traveller in course of 
construction. 








INSTITUTION OF MECHANICAL ENGINEERS. | 


No. IIT.* 
During the meeting of the Institution of Mechanical 
Engineers in Paris, alternative visits had been arranged 
for Wednesday afternoon, July 8th, to the works 


of MM. J. and A. Niclausse, at Paris; of Messrs. | 


Hotchkiss and Co., and of La Société Anonyme 
des Etablissements Delaunay Belleville at St. Denis, 


and of La Société Générale de Constructions Mécanique | 


at La Courneuve, and to Les Fonderies et Ateliers 
de ja Courneuve. 
MM. J. AND A. NICLAUSSE, BOILER WORKS, PARIS. 


These works cover upwards of 10 acres, and the 
most recent extensions comprise two new buildings 
each 250ft. long by 40ft. wide, served by the most 
modern equipment of overhead electric travelling 
cranes. The entire process of constructing land 
and marine boilers, as well as superheaters and 
stokers, is carried on. Amongst numerous other 
important orders going through the shops, the boilers 


for the latest French Dreadnought battleship Bearne | 


were seen in course of construction. The number of 
men employed is about 1000. The methods of manu- 
facture are excellently conceived. The methods of 
making the steel headers, machining the tube ends, 


* No. IL. appeared July 17th, 


A difference of 25 deg. Fah. between | 


products of the firm comprise Belleville boilers, high- 
| speed steam engines, Diesel engines, refrigerators, 
| electric plants worked by coal gas, lighting gas, benzol, 
air compressors, ventilators, condensers, &c. ‘There 
are three main departments the millwrights’ shop, 
the boiler works, and the boiler fittings shop. Since 
1904 a special departinent has been opened for the 
construction of automobiles. -This consists of the 


machine tool shop, the millwrights’ shop, the bonnet 
and body shop, the testing shop, the mounting shop, | 


and the timing shop. The number of workmen 
and staff has increased from about 150 in 1879 to 
3000 at the present time. There are 1150 machine 
| tools, and the power at the main station is 3000 horse- 
power. 

SOCIETE GENERALE DE CONSTRUCTIONS MECA- 

NIQUES, LA COURNEUVE. 

This company succeeded the firm of H. Lecouteux, 
founded in 1840. In 1860 it specialised in steam 
engines and developed considerably in 1873, when 
Corliss engines were first introduced into France. 
The following types of engines are built at La Cour- 
neuve Works :—Corliss engines, engines with valves 
|0f the Lentz type, equicurrent engines, Rateau. 
steam turbines, centrifugal pumps, ventilators, and 
| compressors. The firm has also undertaken to work 
| the patents held by the Société de Nuremberg for single 
|and double-acting gas engines in France, and has 
| recently acquired the rights for France of the Guldner 
| motors working on the Diesel cycle, allowing the use 
|of cheap oils and petrols. The firm also makes 
| refrigerating machines, and turbo-refrigerators on the 
Monteil system. 


| 





| KFONDERIES ET ATELIERS DE LA COURNEUVE. 
| The works of this company are situated at La 
| Courneuve, a station on the Paris-Soissons line, with 
| which they are directly connected, whilst a network of 
| lines within the works facilitates the transport of 
| material. The works are divided into nine depart- 
ments—power station, forge, section building, drum 
| department, foundry, structural department, pipe 
| department, machine department, and general store. 
The number of men employed is about 700. 
| On Friday evening a conversazione was held by 
| M. Henry Gall and Madame Gall at the Société des 
| Ingenieurs Civils. 
| Thursday morning was free, but many members 
| accepted the invitation of the Nord Railway Company 
to inspect the automatic signalling plant. The 
| afternoon, July 9th, was devoted to a reception in 
| the Bois de Boulogne, at the invitation of Mr. William 


men. 
| together with 15,000 tons of bridges and metal 
frames, and 12,000 to 15,000 tons of material for 
sugar mills, refineries, distilleries, breweries, metal 
works and mines, water elevators, central power 
stations, artillery, &c. 

ROUBAIX AND TOURCOING FILTRATION PLANT FOR 


| INDUSTRIAL PURPOSES, RONCQ, NEAR ROUBAIN. 
| The towns of Roubaix and Tourcoing have a 
| double supply of water, the potable water being of 
|excellent quality and obtained from springs in the 
neighbourhood of Douai. The water for industrial 
purposes is obtained from the river Lys, which at 
this point forms the frontier between France and 
Belgium. The river flows through an important 
agricultural district, where large quantities of flax 
are grown. At certain seasons of the year the opera- 
tion known as “ retting”’ the flax is carried out, and 
after the fibre is crushed the refuse is thrown into the 
river, the water of which becomes absolutely black 
and is exceedingly offensive, and in its raw state quite 
unsuitable for industrial purposes. The Peuch-Chabal 
system of multiple filtration has been adopted for 
treating this water, and the filtration plant has been 
established at Roncq, about four miles from the intake 
at Bousbecque, on the river Lys. As the installation 
is intended for the clarification of the water only, 
no sand filters have been provided. The plant 
consists of three series of degrossisseurs and prefilters, 
and has a total capacity of 40,000 cubic metres 
(8,800,000 gallons) per 24 hours. A small coagulating 
basin has been provided through which the water 
passes on its way to the first series of degroississeurs. 
This basin has a canracity of 1000 cubic metres 
(220,000 gallons). A ~ixing tank is provided fitted 
with a pump, by means of which a coagulant can be 
added ; but although the installation has been in use 
since January, 1913, it has only been found necessary 
to employ chemicals on rare occasions. 


MM. ALFRED MOTTE ET CIE., WOOL COMBING 
FACTORY, ROUBAIX. 

This firm was founded in 1880. Originally it was 
intended for fine wool only, but wools of all qualities 
are now treated. The firm uses 70 ‘ Lister,’ 42 
‘‘ Noble,” and 160 ‘ Offerman Ziegler,’ or “ P.L.” 
combing machines. In 1889 it turned out 4800 tons 
of combed wool, and twenty years later the produc- 
tion had increased to 14,900 tons, the bulk of which is 
exported. There are 2100 workmen, and the power 
used is 2400. In 1895 the firm started a mutual 
help association for the workmen, which has now a 
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membership of 561, and has disbursed over £5000 to 
the present time. 

ECOLE NATIONALE DES ARTS INDUSTRIELS, 

ROUBAIX, 

(his school, which was founded by the French 
Government in 1882, is one of the most important of 
its kind, and can be taken as a typical school. It is 
splendidly equipped, and has 1000 to 1100 pupils. Its 
different branches are :—(a) School of Decorative 
Art; (6) Preparatory School of Civil Engineering ; 
(c) Se ‘thool of Combing and Spinning ; (d) School of | 
Weaving and Tapestry ; (e) School of Dyeing, Print- 
and Finishing. There are sever al important 


| 
ing 
museums, @ library containing 14,000 volumes, and | 
a a hall which can hold 650 people. The school | 

free, and is open to foreigners as well as to French- | 
mich. | 
MM. JEAN CREPELLE ET CILE., ENGINE WORKS, LILLE. | 

This firm was founded in the year 1848, and claims | 
to have been the first to introduce the Corliss engine | 
into France twenty years later. Its works include 
pattern shops, smithy, foundry, turning shops, 
nuichine shops, and erecting shops, and the business 
ix divided into two classes, one for the construction of 
large stationary engines and the other for the manu- 
facture of air compressors and pumps. Since the 
year 1905 the firm has also constructed many 
engines of the equilibrium valve high-speed type, 
and has just completed for Paris a set of three 
pumps of the plunger type with Corliss valves, each 
pump being designed to lift 55 gallons per second a 
height of 295ft. The number of men employed is 
between 400 and 500. 

MM. DUJARDIN ET CIE., ENGINE WORKS, LILLE, 

Chis firm, established in 1867, has two different 
works, one in Rue Brile-Maison and the other in the 
Place Jacques-Febvrier, close to the railway. During 
the first twenty years of its existence the work turned 
out was of a general character, but in the year 1887 the 
company devoted itself solely to the construction of sta- 
tionary engines. Inthe works in Rue Brile-Maison are 
the drawing-offices, pattern shops, smithy, machine 
shops, tool stores, and secretarial offices. In the 
second works, situated in the Place Jacques-Febvrier, 
are the fitting and erecting shops. At the present 
time the two works are driven by an 800 horse-power 
compound engine, direct-coupled to an alternator. 
Engines of the following types are the regular pro- 
ductions of this firm :—Single-cylinder steam engines, 
compound steam engines with parallel cylinders, 
compound steam engines with tandem cylinders, 
three-cylinder steam engines, and the various modi- 
fications of which the above types are capable. The 
construction of steam turbines has also received the 
attention of the firm, and it is now building according 
to the Bergmann patents. Since 1902 the firm has 
built steam engines with piston valves, and in 1911 
it added the construction of Diesel motors, which is 
now a rapidly increasing business. 

SOCIETE LILLOISE D’ECLAIRAGE ELECTRIQUE, 

LOMME-vez-LILLE POWER STATION, NEAR LILLE. 

This company (Société Lilloise d’Eclairage Elec- 
trique) possesses six Niclausse boilers, delivered in 
1899 and 1902, at its primary station in the Rue de la 
Barre, Lille. In 1906 eight more boilers were 
ordered, and another ten for the station at Lomme- 
lez-Lille. In 1909 a further six were delivered, making 
a total of twenty-four boilers actually working at the 
Lomme station. Each boiler can evaporate 5000 
kilos. (11,023 Ib.) of water per hour, and is provided 
with a superheater working at 325 deg. Cent., a sepa- 
rate economiser at the back, and mechanical grates 
(Niclausse system). In 1911 six double boilers were 
put on order, and three more of the same type in 
1912. Altogether at Lomme-lez-Lille there are now 
forty-two boilers. 

At Valenciennes the visits arranged were to La 
Société de Constructions de Locomotives de Blanc- 
Misseron and Les Ateliers de Construction du Nord 
de la France, and to La Société Frangaise de Con- 
structions Mécaniques (Anciens Etablissements Cail). 

The latter firm grew out of some very small works 
founded in 1812 in Paris by M. Charles Derosne for 
the manufacture of tanks and distillery plant. In 
1826 M. Derosne took into his employ a young journey- 
man boilermaker, Jean Francois Cail, at that time 
twenty-two years of age. The latter proved himself 
of so much value that in 1836 he was taken into 
partnership, and the title of the firm became Derosne 
and Cail. It was amongst the earliest French firms 
to take up the manufacture of railway plant, and it 
delivered a very large number of the early locomotives 
to the Chemin de fer du Nord. In 1846 M. Derosne 
died and the firm was carried on as Messrs. J. F. Cail 
et Cie. Amongst locomotives constructed by Messrs. 
Cail none were more celebrated than their Crampton 
express engines, with rear driving wheels 6ft. 10in. 
and 7ft. 6in. diameter. Not only locomotives, but 
also rolling stock, bridges, and all kinds of railway 
material were manufactured. Additional works were 
afterwards erected at Valenciennes, Denain, Douai, 
and at Brussels, and when the original Paris works 
were destroyed by fire in 1865 new works in the same 
city were built at the Quai de Grenelle, where the 
chief business of the firm was transacted until 1898, 
twenty-seven years after the death of M. Cail. In 
1898 the business and works were taken over by the 
present Société Francaise de Constructions Méca- 
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niques, and the works were then centralised at 
Denain (Nord). The Denain works cover an area of 
about 200,000 square yards and employ over 4200 men. 
Their operations extend over almost the whole field of 
mechanical engineering, and include the making of 
locomotives and rolling stock both for main lines and 
for industrial purposes, stationary steam engines, gas 
engines, heavy rolling mill machinery, blast furnace 
and steel works plant, sugar machinery, and_ ice- 
making and cold storage plant. They also make a 
speciality of testing machinery and of shearing, 
punching, and sawing machines. The annual output 
of locomotives is about 150. 
At Havre the following works were visited : 


MM. SCHNEIDER ET CIE., ARTILLERY AND AUTO- 
MOBILE WORKS, LE HAVRE AND HARFLEUR. 


The Artillery Works of this company were acquired 
in 1884 from the Société Anonyme des Forges et 
Chantiers de la Méditerranée, and in 1904 the con- 
struction of automobiles was begun. In 1906 the 
first 150 chassis for motor omnibuses in Paris were con- 
structed by the firm, and this order was followed in 
1910 by a further order for 627 chassis by the General 
Omnibus Company of Paris. Various foreign Govern- 
ments have also placed extensive orders for military 
vehicles with the firm. In order to cope with the 
increasing demand Messrs. Schneider and Co. are 
constructing additional works for automobile con- 
struction in the neighbourhood of Paris. The number 
of men employed in these works is about 500. The 
firm’s other works at Le Havre are devoted to gun 
construction. 

MM. CAILLARD ET CIE,, LE HAVRE. 

This firm was founded in 1859 in the du Perrey 
quarter of Le Havre. In 1861 the works were moved 
to the Quai d'Orléans, where, in addition to marine 
castings, such other work as the construction of jacks, 
pumps, steam capstans, &c., was undertaken. The 
latter were just coming into use on board ships at that 
time. <A specially designed steam hauler for fishing 
nets proved a great success, and another interesting 
creation was that of a 50-ton crane which could be 
coupled to express trains. The works actually cover 
a surface of 22,126 square yards, of which 11,366 
square yards are occupied by buildings. The motive 
power used is 300 horse-power. There are ten 8-ton 
to 40-ton high-speed travelling cranes and various 
other high-speed machines. As the works are near 
the dry docks, large repairs to ships are undertaken. 
The firm was one of the first in France to utilise 
electricity in connection with hauling tackle, and when 
electric hoists came into use it was in a position to 
bring out a perfected design. The number of work- 
men employed is about 500. 


MM. AUGUSTIN NORMAND, SHIPBUILDING WORKS, 
LE HAVRE. 

The shipyards and workshops of this firm, which 
was founded at the beginning of the seventeenth 
century, have been devoted in the past largely to 
warship construction, but boats of almost every type 
and design can now be seen on the slipways, which, 
together with the works, cover an area of 10 acres, 
and employ over 1200 workpeople. Originally 
founded in Honfleur, the business was transferred to 
the present site in Le Havre in 1816. From about 
the year 1870 the main business of the firm has been 


the construction of despatch boats, gunboats, and | 


transports, and of numerous types of steamers and 
yachts ; but in recent years its attention has been 
turned especially to the construction of high-speed 


cruisers, torpedo boats and torpedo-boat destroyers, 
which have been supplied to the navies of France 
and other countries. In 1911 the destroyer. Boucher 
(700 tons), fitted with oil-fired Normand boilers 
and Parsons turbines, attained an average 
speed of 35 knots in a six hours’ speed test. In 
addition to its naval work, the firm is now develop- 
ing the commercial and pleasure side of. its boat- 
building business, and in the early months of the 
present year (1914) it completed the yacht Zambeze, 
driven by a Panhard motor, the passenger steamer 
Savoie, the colonial trader Colonel Moll, furnished 
with a 400 horse-power Diesel engine, and numerous 
other types and designs. On the slips were seen a 
torpedo boat, Enseigne Gabolde, 905 tons displace- 
ment, with engines capable of developing 20,000 
horse-power and of propelling the boat at a speed of 
31 knots, furnished with two 100 mm. guns and six 
torpedo tubes, and driven by four oil-fired Normand 
boilers and Parsons turbines; also two steam 
trawlers of 770 tons displacement driven by 500 
horse-power Diesel engines, and designed for a speed 
of about 10 knots; the yacht Vonna, with two 80 
horse-power Bolinder motors; and a number of 
ship’s motor lifeboats. A large number of Diesel 
engines are under construction, both stationary, 
varying from 100 horse-power downwards, and marine 
engines from 650 horse-power downwards. 

SOCIETE ANONYME WESTINGHOUSE, LE HAVRE. 

The principal works of this company are situated 
at Le Havre, and its manufactures embrace all 
kinds of electrical machines and transformers, includ- 
ing complete electric traction equipments for railways, 
power station machinery, and sub-station apparatus, 
also the Westinghouse-Leblanc steam condensers, 
refrigerating plants and pumps. The shops cover 
about 11 acres, comprising brass and iron foundry, 
pattern shop, forge and boilermakers’ shop, machine 
shops, erection shops, switchgear departments, &c. 
The power-house has a capacity of about 1200 horse- 
power, and contains Westinghouse, Dujardin, and 
Boulte-Larbodiére steam engines, coupled to electric 
generators built by the Havre shops. Steam is 
generated by Babcock and Wilcox boilers. 

Members also had an opportunity of visiting other 
works during their trip, as, for instance, La Maison 
Breguet at Douai, La Société Franco-Belge de 
Materiel de Chemins de Fer at Raismes, near Valen- 
ciennes, &c. At the last moment the announcement 
was made that the huge electric generating station 
at St. Quen would be open to the members, and some 
of those who had not gone to Lille went to see it. 

A special trip was arranged by the Chemin de Fer 
du Nord for Saturday. It gave members an oppor- 
tunity of visiting the castles of Chantilly, Bierrefonds, 
and ‘Compié gne, and about eighty members took , 
advantage of it. M. Cire, who conducted the trip 
was indefatigable in his kindness and hospitality, ard 
the trip was very thoroughly enjoyed. 





HORIZONTAL CRUDE OIL ENGINE: 


In our second article on the implement section of the 
Royal Agricultural Society’s Show, which appeared in 
our issue of July 10th last, by an oversight the wrong 
illustration for the National Gas Engine Company’s 
17 horse-power crude oil engine was supplied to us. We 
have now pleasure in publishing a reproduction of the 
correct photograph of the engine which was exhibited at 
Shrewsbury, showing very clearly, in addition to the 
general features, the ‘mechanism for effecting and control- 
ling the supply of fuel to the vaporiser. 
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MEETING OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS. 
No. III.* 





‘THERE was no business meeting on the third day, 
July 9th, of the Conference of the Institution of 
Naval Architects, Engineers and Shipbuilders in Scot- 
land, and the North-East Coast Institution, the pro- 
gramme being entirely confined to visits to works and 
social functions. Two main parties were made up, 
one for a visit to the works of Doxford and Sons, 
Limited, and the other to inspect the shops of the 
Darlington Forge Company. The afternoon was 
devoted to a garden party given by the Earl of 
Durham and Lady Anne Lambton at Lambton 
Castle. red 

On Friday, July 10th, members reassembled in the 
Lecture Theatre of the Literary and Philosophical 
Society for the reading and discussion of the papers 
submitted by the Institution of Engineers and Ship- 
builders in Scotland. 

Dr. R. T. Moore presided, and in opening the pro- 
ceedings, referring to the Institutions under whose 
auspices the Conference was being held, said it was a 
matter for consideration whether it would not be 
well to have one Institution to look after the interests 
of the Tyne and the Clyde, or at least to bring about 
a federation, and have one set of ** Transactions,” 
of which the members of both societies would have 
the benefit. Im whatever form such an alliance was 
brought about, it was bound to strengthen the country 
in the field in which they worked. 

The first paper taken was entitled 

““SoME EXPERIMENTS ON A DIESEL ENGINE,” 
by Mr. W. 8S. Burns. 


In this paper an account was given of some trials 
made to discover the effect on the running of a Diesel 
engine of (a) varying the blast pressure, and (b) vary- 
ing the temperature of the jacket water. The author 
gave his general conclusions as follows :—As regards 
(a), at light loads, the excess air already in the 
cylinder, and the inrush of blast air with the small 
quantity of oil cause late ignition and slow combustion 
of the fuel. Then as the load increases and the mix- 
ture of pulverised fuel and air becomes richer, there 
is a correspondingly earlier ignition and also an 
increase in the rate of propagation of the explosion. 
At all loads too low a blast pressure pulverises the 
oil imperfectly, causing late ignition and incomplete 
combustion, with increase of exhaust pressure and 
temperature above normal; while too high a blast 
pressure causes late but violent ignition, attended 
again by incomplete combustion of the oil. With 
reference to (6), as a general conclusion it may be 
stated that at all loads increase of jacket water 
temperature does not seem to affect the point of 
ignition of the oil appreciably, but causes more rapid 
and .more complete combustion with increased 
efficiency. 

Professor Mellanby said that the radial type of 
diagram was adopted, by means of which the inside 
part of the stroke could be brought out, and informa- 
tion obtained as to what was taking place when oil 
was coming in and when it had just been burned. 
The pressure variation was shown to be extremely 
sensitive, a slight variation of blast pressure making 
a big difference to the way in which the oil burned. 
In no case was there constant pressure during ignition, 
but there was a short period during which oil did 
not burn and the pressure fell, after which the 
burning took place either slowly or rapidly, according 
to circumstances. It had to be remembered, however, 
that the changes taking place depended on the type 
of fuel and pulveriser, and that was the direction in 
which lessons were to be derived from the paper. 
The fact that it was now possible to get these changes 
accurately recorded, should help those who were 
trying to make experiments with different pulverisers. 

Professor Weighton asked for some additional 
information with regard to the experiment which 
showed a slow rise of temperature inside to the extent 
of above 4 deg., with a rise in jacket water tempera- 
ture. It would be interesting, he said, to know how 
the increase in the temperature in the cylinder as 
a whole affected the mechanical efficiency of the 
engine. If by such an increase of temperature addi- 
tional economy could be obtained, it would be an 
easy matter to realise that economy. It was necessary, 
however, to know what were the limits of tempera- 
ture to which one could safely go. 

Mr. Summers Hunter referred to the importance 
of using only uniform qualities of oil. 

Mr. J. T. Milton said the point as to what oil was 
used was an important one. The analysis appeared 
to be incomplete, as in spite of the fact that other 
constituents were worked out to two places of 
decimals, nothing was stated as to the hydrogen 
content. Information as to specific gravity and net 
calorific value was not enough. Viscosity and specific 
gravity did not run parallel, and the question of the 
viscosity at different temperatures was a very impor- 
tant one. In dealing with the combustion of the 
oil, it was essential to have an analysis showing the 
hydrogen, and to know what became of it in the final 
combustion. He could not agree with the statement 
in which reference was made to an “ explosive” 
mixture in the Diesel engine. It was not an explosion, 
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only an extremely rapid combustion. It would 
seem in the light of present knowledge that some 
limitation of power in the Diesel engine arose from 
not getting the combustion perfect before the end 
of the stroke. 

The author was thanked for his contribution, and 
the discussion closed. 

A paper was submitted by Professor A. Campion 
and Mr. William C, Gray on 
“THE STRENGTH OF WELDS BY THE OXY-ACETYLENE 

PROCEss.” 

Of it we give a long abstract :— 


The authors, as the result of an extended experience in the 
testing of steel and other metals, fully realised that although 
the results of static tension tests frequently indicate that the 
weld is almost as strong as the unwelded material, they may 
be quite at variance with the results of dynamic tests or the 
behaviour of the material in practice. Working conditions are 
usually such that the material is liable to repeated shocks, and 
in the course of the examination the authors made a large 
number of tests in order to compare the behaviour of the welded 
and unwelded material under repeated impact, and also to 
compare the results of such tests with the static tensile tests. 
A large number of welds of mild steel were prepared, and sub- 
mitted to static tension and repeated impact tests, in the ordinary 
condition, and also after various treatments. 

‘The first series of tests was made on round bars of mild steel, 
containing approximately 0.25 per cent. carbon, jin. diameter. 
The tensile test bars were turned parallel for L}in. and jin. 
diameter, in order that fracture would take place in the weld. 
The elongation was measured on a lin. length. It was found 
that in most cases the fracture was much too ragged and uneven 
to allow of the final diameter being measured, so that no results 
for contraction of area at fracture have been recorded. 

Analysing the results of eighteen static tensile tests, the 
following interesting comparisons are obtained, taking the 
mean results for maximum stress and elongation of the original 
material as 100 :— 


Maximum 
Mean results of— stress. Elongation. 

Two unwelded bars - 100 100 
Five welds untreated . 84.6 22 
Four welds hammered... .. .. .. .. 735.3 26.9 
Two welds hammered and then reheated to 

800 deg. Cent. ee ae arrae 32.1 
Four welds reheated to 800 deg. Cent. .. 82.5 45.3 
Three welds quenched in water, then re- 

heated to 800 deg. Cent. .. .. .. 94.5 36.2 

Lowest results of each set— 

Five welds untreated .. 79.6 9.3 
Four welds hammered... .. .. .. .. 72.4 22.4 
Two welds hammered and then reheated to 

800 deg. Cent. ca wee Goes: Cae Soe 26.9 
Four welds reheated to 800 deg. Cent. .. 75.9 36.2 
Three welds quenched in water, then re- 

heated to 800 deg. Cent. meee | 24.3 


It would appear from these results alone that an average 
weld might be expected to possess something like four-fifths 
of the strength of the unwelded steel, and that the ductility 
would be about one-fifth. The maximum strength in tension 
would appear not to vary to any great extent, but the ductility 
appears to vary considerably from the average, as the lowest 
strength recorded is practically 80 per cent. of the original 
material, and the lowest elongation only 9 per cent. Hammering 
has increased the ductility, and reduced the strength slightly. 
Reheating after hammering has produced a further increase in 
ductility, and at the same time increased the maximum stress. 
Reheating to the same temperature, without previous hammer- 
ing, has produced a somewhat large increase in the ductility, 
and a further small increase in strength; whilst in the case of 
the specimens quenched in water and then reheated, the strength 
has risen to almost that of the unwelded material, although the 
elongation has been reduced. It appears from these results, 
and others which the authors have obtained, that under no 
circumstances does the ductility of the weld approach that of 
the unwelded portion. 

A number of welded bars of the same material were tested 
under repeated impact in the Stanton machine. The test bars 
were prepared 6}in. long, and jin. diameter. The bars were 
notched in the centre of the welded portion, the diameter at the 
bottom of the notch being ;4in. Analysing the results as before, 
there is obtained the following :— 

Mean results of— 
Two unwelded bars .. a eS ae ee 
oe ee ee ee ee ere 
Three welds ammored. 4.0 05 ke te ee 
Three welds reheated to 800 deg. Cent. ie a oe 
Three welds reheated to 900 deg. Cent. fol toe x, | A 
Three welds quenched in water, then reheated to 


zx 
- 
Cee 


a 49.6 
Lowest results of— 

Six welds untreated... .. be 35.6 
Three welds hammered .. .. .. .. 74.5 
Three welds reheated to 800 deg. Cent. 55.7 
Three welds reheated to 900 deg. Cent. oo. se. ae oe 
Three welds quenched in water, then reheated to 

800 deg. Cent. .. .. 7: ae, eet. ae oe e- 33.9 


It would thus appear that an average weld might be expected 
to withstand about half as much as similar material unwelded. 
Hammering has apparently been the most effective treatment, 
so far as increasing the fatigue-resisting properties of the 
material, but it must be borne in mind that the heating during 
the welding is extremely local, and consequently the metal in 
the immediate vicinity of the weld is liable to be at a com- 
paratively low temperature, and there is a danger, when hammer 
ing, of vibrating or jarring a portion of the metal when it is 
at a black heat, which, as is well known, is productive of brittle- 
ness. If hammering is resorted to the metal should be reheated 
to a full red heat—800 deg. Cent.—in order to remove strains 
or brittleness which might be set up during the process. Re- 
heating or annealing alone appears to be of little value, so far 
as increasing the fatigue resistance of the welded portion is 
concerned. Comparing the impact test results with the tensile 
test results, it is of interest to note that the form of treatment 
which gave the highest strength in tension has given the lowest 
result in the impact tests. 

The impact results were obtained upon test pieces notched 
so that fracture occurred through the centre of the weld, but 
in actual practice fracture frequently occurs in the material 
in close proximity to the weld and not in the weld itself. This 
is due to the fact that in heating to fusion the ends of the pieces 
to be joined, the neighbouring metal becomes heated to a 
temperature sufficient to make it brittle. That such over- 
heating takes place is easily seen by examining a longitudinal 
section of a weld which has been polished and etched in nitric 
acid. Under the microscope it can be still more distinctly 
seen. The actual weld where fusion has taken place has a 
structure characteristic of cast metal. The portion imme- 
diately adjacent to the weld exhibits a coarse meshwork of 
overheated, brittle metal. 

In order to see exactly what influence the presence of this 
overheated zone exerted upon the weld as a whole, a number 
of welded bars of the same material as that used for the experi- 
ments already described were tested in the same manner, 
except that, instead of the notch being made in the centre, 
it was put at the edge of the weld. The variations in the energy 
to fracture are even greater than in the case of specimens 





notched in the centre of the weld, as is shown by the following 
analysis :-— 
Mean results of — 


Two unwelded bars .. .. 100 

T welds untrea' sn OX . 57.3 
Thee welds Ramempered 1. 1. 02 os ce ce oe (59.7 
Three welds hammered, and reheated to 800 deg. Cent. 78.1 
Three welds reheated to 800 deg. Cent. se éeees- Sal 
Two welds reheated to 900 deg. Cent. .. 74.7 

Lowest results of— 

Three welds untreated .. .. : 55.5 
Three welds hammered .. .. .. .. «. «+ «+. 29.8 
Three welds hammered, and reheated to 800 deg. Cent. 53.2 
Three welds reheated to 800 deg. Cent. oe. ee 6e | we 
Two welds reheated to 900 deg. Cent. .. 73.0 


It will be observed that the untreated and the hammer 
welds give almost the same percentage of the original strengt),, 
but the hammered specimens give an average of only 57.7 
compared with 84.4 per cent. in the case of the specinin 
notched in the centre of welded portion. This is undoubted|y 
due to the lowest result being only 29.8, and bears out what iis 
‘mag eneee J been stated as to the danger of producing brittleness 
»y hammering or jarring at a low temperature. On the other 
hand, reheating to 800 deg. Cent. has, as might be expected, 
very nearly restored the material to its original strengt), ; 
in fact, two specimens are actually stronger than the unweldcd 
material. Reheating to 900 deg. Cent. has been less effectiv«, 
due no doubt to that temperature being such as would causo 
overheating and a reduction in strength of the unwelded bar, 

A series of repeated impact tests was carried out on plates 
of different thickness, po | some of the results are distinctly 
interesting. ‘The notch was made in the centre of the weld in 
all cases, and the test bars prepared from the middle of the 
plates. The results show very clearly that the thicker the plato 
the less reliable is the weld, and the greater the reduction in 
strength. hick material also generally shows less improveme:t 
by annealing; in fact, under ordinary working conditions, it 
is usually impracticable to anneal the material. In consequenc: 
of the highly local heating action of acetylene, there is con- 
siderable danger of contraction stresses being set up in thi 
metal, and undoubtedly this contributes to the greater reductiou 
in strength of thick material. 

The case of a welded plate only jin. thick came under thi 
authors’ notice some time ago. It was sent them to examin 
and report upon, in regard to the relative strength of the welded 
and unwelded material, by a firm of tank makers who have 
recently introduced acetylene welding of the seams instead vi 
lapping and riveting. ‘Transverse bending and tensile tests 
showed that the joint was stronger than the neighbouring 
metal. The material being too thin to obtain ordinary fatigue 
test pieces, narrow strips were cut about jin. wide, some with 
the joint running transversely, and some with the joint running 
longitundinally to the strip. The strips were placed in a vice 
and bent backwards and forwards through 90 deg. until frac- 
tured. It was found that the welded strips required at least 
as many right-angle bends as similar strips of unwelded metal 
to produce fracture. The metal being thin, was quickly heated 
locally to fusion without damaging the neighbouring metal, 
and cooling being rapid the material in the neighbourhood of 
the join was probably in a much tougher condition than before 
the operation. The danger of stresses due to unequal cooling 
being set up would also be reduced to a minimum in such material. 
As the thickness of the plate increases, a larger portion of the 
neighbouring metal becomes overheated, the cooling is slower, 
and the danger of contraction stresses being set up increases. 

The authors, as the result of a large number of tests and 
experiments upon autogenous welds, conclude that, although 
there is a wide field of usefulness for oxy-acetylene and similar 
processes for joining and repairing steel plates, bars, &c., which 
are not required to resist very severe stresses, considerable 
caution must be exercised, and due regard paid to all the con- 
ditions before making use of them. A very serious responsi- 
bility attends the use of autogenous welding in cases where the 
parts are likely to be subjected to considerable mechanical 
strain. In any case, where failure tended to endanger life and 
limb, welds, if not entirely prohibited, should be accepted with 
extreme caution Autogenous welds always represent a soime- 
what uncertain quantity, as there is no means, except by destruc- 
tive tests, of ascertaining whether a weld is good or bad, 


Mr. J. 'T. Milton said he agreed with much that was 
stated in the paper with regard to autogenous welding. 
Reference had been made to the action of the autho- 
rities, and he would state that the directors of 
Lloyd’s Register had had great pressure put upon 
them to accept repairs by this process, but up to 
the present time they had not seen their way to 
accept such repairs in places where, if the weld failed, 
@ serious disaster would take place. For other 
parts of a ship they had accepted them freely, and 
the result of several hundreds of such repairs in 
places where if failure took place there would be no 
serious effects -had been extremely satisfactory. 
There was one point which the authors had not noted. 
All the work referred to by them had been done on 
small pieces; the repairing of large pieces was an 
entirely different thing. In the case of the Messina 
disaster a few years ago, it was necessary to have 
repairs effected on the spot to a stern frame and 
rudder frame or the ship in question could never 
have got away from Messina. The only way to do it 
was to employ this system of welding, and a 
thoroughly good job appeared to have been made 
of it. There was, however, an element of doubt, 
and the owners wisely decided to fit a new stern 
frame. The people interested in autogenous welding 
had the frame offered them to be thoroughly tested 
at no cost to them, but they refused the offer. The 
repairs passed by Lloyd’s had always been of the 
kind referred to in the paper, in places where no 
harm could result from failure. 

Mr. Gray, in reply, said it was intended to test 
large plates in static tension, but it was not found 
convenient to do so. 

A vote of thanks was accorded to the authors of 
the paper. 

In the absente of the authors, the paper on the 


‘INFLUENCES OF VARYING TEMPERATURES ON THE 
STRENGTH AND OTHER PROPERTIES OF ADMIRALTY 
GUN-METAL,”’ 

by Professor A. Campion and Professor John G. 

Longbottom, was briefly presented by the Secretary. 

We give some extracts from it :— 

About four years ago the authors had prepared a number of 
gun-metal bars, cast to the British Admiralty Specification— 
88 Cu., 10 Sn., 2 Zn., with a maximum variation of 1 per cent. 
of these constituents, which they used for a series of tests at 


various temperatures. f 
Two series of tests were carried out on bars of different size, 
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but of similar form. For the first series cast bars lin. diameter 


and 15in. long were cut up into 7.5in. lengths, screwed { Whit- 
worth thread at the ends, and turned down parallel to 0.564in., 
diameter over & length of about 3.5in. in the. middle. In the 
second series of tests the bars were about 10in. long, screwed 
hin. diameter for a length of about 2in. at each end, and of 
diameter 0.798in, over the central length of 5. 5in. 

The threaded ends of the test piece were screwed into two 


tension reds, the other ends of which neatly fitted split’ bushes 


| in the rate of cooling, size, and form of the castings may be 


responsible for some of the differences in the actual values given 
the diagrams at corresponding temperatures. Some of 
the larger castings were very badly warped, and the initial 
strains had probably an important influence on the subsequent 
behaviour of the material in the temperature tests. In the 


| larger bars the reduction of strength with rising temperature is 


rather less rapid than in the smaller, but the general trend of 
the results is similar, and it will be observed that the sudden 
c hanges in the direction of the 
curves occur at the same tem- 
perature in both series, 








Yj 
Vt 


The paper then passes on to 
a discussion of the effect of 
annealing bronzes at different 
temperatures, 
























The results of tests on an- 
nealed bars are shown graphically 
= aap B Sepsining in Fig. 8, from which it appears 

Head that annealing at 250 deg. 






Cent. produces quite as satis- 
factory results as annealing at 
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in the spherical blocks of the straining and weighing crossheads 


of a horizontal testing machine. 

The whole of the bar under test and some 6in. of each of the 
tension rods were enclosed eentrally in an electric resistance 
furnace, and loose asbestos packing was inserted between the 
rods and the furnace tube. The temperature of the test bar 
itself was measured by means of three carefully standardised 
platinum-iridium thermo-couples, the junctions of which were 
in vetual contact with the surface of the bar and tied to it with 
asbestos cord. 

Strain Measuring Apparatus.—To determine the elastic pro- 
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perties of the material satisfactory results can only be obtained 
by noting the increments of elongation of a measured length of 
the test bar itself under progressive loads. The problem presents 
considerable difficulties, as the test bar is entirely enclosed in 
the furnace, and means are required which permit the measure - 
ments to be made outside. The arrangement adopted was a 
modification of Marten’s mirror apparatus, the elongation of 
the bar being carried to the outside of the furnace, where the 
mirrors were placed, by two pairs of measuring bars, the inner 
ends of which are sharpened and pressed against the specimen 









300 400 500 600 650 700750 800 
Temperature of Test: Degrees Centigrade. 
Fig.3. 


by screw and spring clamps. The arrangement of the furnace 
is shown in Fig. 1. 

After the temperature had remained constant for twenty 
minutes the load was applied in equal small increments, and the 
corresponding strains noted until the proportional limit had been 
passed ; the mirrors were then removed and the load increased 
continuously until the specimen broke, the steelyard being kept 
balanced throughout this part of the test. 

The results of the first series of tests are shown graphically in 
Figs. 2, 3, and 4. 





Temperature of “ ri Degrees 


The results of the second series of tests are shown graphically 
in Figs. 5, 6, and 7. 

Remarks.—The material for both sets of bars was all from 
the same melt, but, unfortunately, no record was taken of the 
exact, temperatures of casting. The straight round bars, from 
which the specimens in Series I. were machined, were poured 
before the heavier castings from which those of Series 1]. were 


prepared ; consequently, the latter would be cast at a lower | 
temperature than the former. This, together with the difference 


Attention is called to the fact 
that the changes in direction of 
the curves occur at the same 
temperatures—250 deg. Cent.— 
in all cases, The temperatures 
at which they occur are also 
confirmed in Bach’s results, 
These temperatures appear to be 
critical temperatures for this 
material, and at first sight it 
appears not unnatural to attribute the changes to changes in 
the phase relationships of the material. But the authors are 
at present unable to offer an explanation of the remarkable 
change at 250 deg. Cent., but it may be that some change 
oceurs in the 6 constituent at this temperature whereby its 
assimilation by the a is facilitated. They are making further 
metallographic investigations on this point. 

It is interesting to note that the temperature of 250 deg. Cent. 
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corresponds to the point on the curves, Figs. 2 to 7, where the 
strength and ductility fall rapidly, and also that it is just at 
the outside of the zone of irregularity already referred to. It 
should also be noted that this is the annealing temperature at 
which the maximum strength and ductility are obtained. 

The authors consider that the results of their investigations 
furnish strong evidence in support of the existence of some 


on 2 Inches 
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form of cement between the crystalline boundaries, upon which 
the strength and other properties are largely dependent. 

There was no discussion, and the formal business 
of the Conference was concluded with the customary 
votes of thanks. 

Following the termination of the business meeting, 
an interesting ceremony—the presentation of the 
honorary freedom of the city to Sir Charles Parsons— 


. took place at the Town Hall. The same distinction 


had also been formally voted to the late Sir Joseph 





Swan, and the presentation was made to his son in 
the presence of other members of the family. 

The Lord Mayor, in making the presentation to 
Sir Charles Parsons, said that they were met to do 
honour to a great scientist and pioneer of engineering 
industry, whose name gave an added lustre to the 
roll of Newcastle’s honorary freemen, amongst whom 
had been numbered the late Lord Armstrong, Sir 
Andrew Noble, and many other renowned scientists, 
statesmen and soldiers. Sir Charles Parsons was an 
example of hereditary genius. He became a pupil 
at the Elswick works, and gave early indications of 
his inventive genius by the invention of various 
valve motions, as well as a four-cylinder rotary 
engine with revolving cylinders. For a few years 
he was associated with Messrs. Kitson, of Leeds, but, 
he returned to the Tyne in 1883, and the year after 
he patented what had proved to be his greatest work 
—thesteamturbine. The first steam turbine developed 
about 10 horse-power, and ran at the high rate of 
18,000 revolutions per minute. At this time the 
demand was for a higher speed engine for driving 
electrical machinery. The invention of the turbine 
necessitated also the invention of a higher speed 
dynamo to be driven by it. In those early days, 
thirty years ago, little was known of the theory of 
the dynamo ; in fact, it was not until two years later 
that the late Professor John Hopkinson put the 
theory on a firm footing, and the invention at that 
date of a high-speed dynamo running at 18,000 
revolutions per minute was a great achievement. 
The improvement of high-speed electrical machinery 
had gone hand in hand with the advance of the steam 
turbine, and it was interesting to recall the fact that 
Newcastle was the first city to be lighted electrically 
by steam turbines, four of 100 horse-power being 
installed at Forth Banks. In 1894 the steam turbine 
began to boom, and had never looked back since. 
It was safe to say that without it there would not 
have been the great development of electrical power 
on the North-East Coast and elsewhere, and at the 
present moment there was not a single reciprocating 
steam engine of large size being put into any power 
station in the world. It was, he continued, just a 
quarter of a century ago since Sir Charles Parsons 
started his works at Heaton on the present site, 
but with only fifty-eight men. Some 1200 men 
were now employed there. In 1889 the largest 
steam turbine made was of 100 horse-power. The 
Heaton works had recently supplied to Chicago one 
of 40,000 horse-power. Up to the present some 
10,000,000 horse-power of turbines in electrical and 
other machinery driven by them had been manu- 
factured forland use only under Parsons’ patents, not 
only at Heaton but at other places in this country, 
as well as in several countries in Europe, and also in 
the United States of America. Sir Charles was not 
content with conquering on land; he resolved to 
conquer on the ocean also. It was in the beginning 
of 1894 that his idea in that direction took shape, 
and three years later he had completed the famous 
Turbinia. Although this vessel was only 100ft. 
long, 9ft. beam and 44 tons displacement, she attained 
the then unprecedented speed of 34 knots. He well 
remembered the sensation she caused at the Diamond 
Jubilee review, not only to the ordinary spectators, 
but to the naval and engineering experts who wit- 
nessed the marvellous performance of the little craft. 
She was followed by the Viper and Cobra, the engines 
for which were built at the Parsons Marine Steam 
Turbine Company’s works at Wallsend, the former 
making over 36} knots on trial. That both these 
vessels were lost was due to no fault of the turbines 
which propelled them. Again, as there had been in 
the use of the turbine on land, there was an inter- 
regnum in its application at sea, with a time of 
difficulty and stress, but since 1905 when the Amethyst 
with turbines beat the Topaz with reciprocating 
engines, the progress had been rapid beyond anti- 
cipation. There was not now a single war vessel in 
this country, and practically none abroad, that was 
not engined with steam turbines; the latest returns 
gave 451 war vessels with 9,400,000 horse-power. 
It took half a century before steam conquered sail, 
but in seven years the steam turbine had supplanted 
the reciprocating engine in war vessels. In the 
mercantile marine also the development had been 
extraordinary and without the steam turbine such 
ships as the Mauretania—the pride of the Tyne— 
would have been impossible. All great ocean liners 
were being fitted, either wholly or partly with steam 
turbines. Within the last two years a further great 
development had taken place—by connecting the 
turbines to the propeller by gearing, an invention 
which was only in its infancy. 

Sir Charles Parsons, after signing the roll, made a 
formal acknowledgment of the honour accorded him. 
He said he considered himself the representative 
of a class of men who, whether self-taught or trained 
in schools and colleges, devoted their energies in 
after life to scientific research and to the improvement 
of the arts and manufactures. No less a statesman 
than the late Lord Salisbury once said that while 
the work of the politician, the statesman, the soldier 
or the leader of men, however great and however 
fortunate, was of necessity transitory—what was 
accomplished by one man being undone by another 
—the work of the scientific discoverer and inventor 
was everlasting. However insignificant this work 
might apparently be provided it was new, it added 
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something more to that great store of human know- 


ledge and experience which was slowly accumulating | 
and enabled man more and more to triumph over | 


nature. When he commenced to work on the steam 
turbine with the hope of making it a practical success, 
it seemed to him that in spite of the fact that many 
had previously failed in their endeavours, yet that 
it was right in principle, and that after a thorough 
experimental investigation it should be possible to 
realise success. Encouraging results followed; one 
improvement lead to another, and it gradually became 
an efficient motor. When it had beaten the com- 
pound engine at driving a dynamo, his old friend, 
Mr. John Bell Simpson, said to him one day, Why not 
try it at driving a ship ? 
thought the time was ripe for the attempt. This 
was the beginning of the marine turbine in 1893 and 
of a strenuous time. First of all, the experimental 
stage was successfully completed by 1897, sufficient 
capital having been provided at the start. Then 
followed the uphill attack on the market succeeded 
by the total loss of the torpedo-boat destroyers 
Viper and Cobra, involving the loss of many valuable 
lives. This was concurrent with the time of maximum 
financial stress, because both vessels had cost more 
than their price, but the work in spite of this was 
steadily pursued. At this juncture the munificence 
of Mr. Christopher John Leyland was of inestimable 
help. From the commencement he had been a 
director. His love of work and great interest in the 
marine development led him to attend almost every 


To this he replied that he | 


THE RODMAN WANAMAKER TRANS- 
ATLANTIC “FLYING-BOAT.” 


| A coop deal of interest at present centres upon the 
| attempt which is to be made to fly the Atlantic by means 
| of the large flying-boat launched at the Curtiss Flying 
| Camp on Lake Keuka on June 23rd of this year. This 


| boat, which was built for Mr. Rodman Wanamaker, was | 


first flown on June 24th, and as a result of short flights 
' which were made, first by Glenn H. Curtiss, then by 
| Lieutenant J. C. Porte, and later by George Hallett, it 
| appears, so we hear, that as a flying machine nothing better 
| to handle can be asked for. The America, as the boat 
| has been christened, flies fast and strong with so much 
| reserve power that the experts appear to have no doubt 
as to her ability to fly with the full load of fuel and supplies 
| contemplated. It is Lieutenant Porte’s opinion that, 
| despite her great size and weight, the America can be 
manceuvred as neatly as any machine he has ever flown. 
With the throttles open wide the vessel flew at an almost 
negative angle after the manner of the latest type of 


Curtiss military tractors, which have an unusual range | 


of speed and earry very heavy loads considering the speed. 

| Some changes will, it is expected, be made in the hull to 
make her rise more quickly to the surface in rough water, 
auxiliary planes or fins being attached to the sides of the 
boat to attain this end. The engravings show the vessel 
on land and on returning from a trip. 

The boat is 34ft. in length overall, the hull itself being 
30ft. long. 
Within’the hull is a cabin” 7ft. long, 4ft. wide, and 5ft. 
high. The spread of the upper wing is 74ft. and of the 
lower wing 46ft.,°the chord of both being. 7ft. The gap 
between the wings is 7}ft. The weight when empty is 


The width of the hull is 4ft. and its depth 6ft. | 


of the pilot-house. These drain simultaneously and the 
fuel is pumped to a gravity feed tank midway between 
the motors by means of a rotary geared pump. A special 
gauge on the side of this gravity tank indicates the action 
of the pump, and in case the gear pump fails, the aviators 
have an auxiliary hand pump. 








PORT OF BURNIE. 
F Rom a description of the Port of Burnie which has bee, 
written by Mr. W. Reid Bell, M. Inst. C.E., for the Tas 
manian Handbook—a volume in preparation for tho 
meetings of the British Association in Australia—we lear), 
that the Port of Burnie, on the North Coast of Ta 
mania, lies midway of the passage of Bass Strait, thre 
miles south-west of the intersection of the 41st parallel «/ 
latitude with the 146th East Meridian. It is the nearest 
port to the mainland with railway communication to «|! 
parts of Tasmania, and mails arriving thereat are delivere«| 
all over the railway systems on the day of arrival. It is 
215 miles from Melbourne, 520 miles from Sydney, ani 
| 550 miles from Adelaide, being thus the Tasmanian railway 
| port nearest to all Commonwealth ports, and the ney 
| works now under construction will give it unrivalle:| 
facilities for all classes of shipping. In Hobart and Burni 
| 





Tasmania possesses the only two commercial harbours ii, 
the Commonwealth in which are now under constructio:, 
works designed to accommodate the largest ships afloat 
| With the arrival of a duplicate mail steamer for the Tas 
manian mail service next year (1915), a regular bi-week|\ 
| 12-hour mail service will be established with Melbourne 
| It will then be possible with deep-draught 21-knot boat 
round the Cape of Good Hope to deliver the London mail i: 











THE TRANSATLANTIC FLYING BOAT 


trial trip. On the Turbinia he was captain, a position 
to which his naval service entitled him, and apart 
from the financial side, his assistance was very valu- 
able. The late Sir William White did much towards 
the introduction of turbines into the Navy, and while 
he was Naval Constructor at the Admiralty the 
order for the first turbine-driven destroyer, the Viper, 
was placed, and the first turbine-driven cruiser 
Amethyst was requisitioned. Sir Philip Watts also 
strongly advocated the turbine when he was at 
Elswick, and afterwards when Chief Constructor at 
the Admiralty, but the general introduction of the 
turbine in the Navy soon afterwards was primarily 
due to the success of the Amethyst and to the enter- 
prise of the British Admiralty, which in this field. 
as well as in others, was the pioneer among the 
nations. Sir Archibald Denny was one of the first 
to recognise the advantage of the turbine for cross- 
channel steamers, and induced his firm to join with 


Captain John Williamson and the Parsons Company | 


to build and start the first mercantile turbine steamers 
on the Clyde. Another helper was Dr. 
Garnett, who, when Principal of the Durham College 
of Science in Newcastle, took a great interest in 
turbines, and who was chiefly instrumental in induc- 
ing the authorities to use turbines exclusively for 
the lighting of the Newcastle Exhibition of 1888. 
Lastly, he would mention that the great factor 
for success, as was necessarily the case, had been the 
enterprise, hard work, skill and loyal co-operation 
of the directors and staffs of the land and marine 
works. 

The final function took the form of a dinner at 
Tilley's Room, Neweastle, invitations for which were 
issued by the North-East Coast Institution of Engi- 
neers and Shipbuilders. 

Sir Charles Parsons occupied the chair, and the 
guest of the evening was Lord Charles Beresford, 
who in reply to the principal toast referred to the 
menace of the submarine raised in the paper by Sir 
John Biles. He expressed the opinion that the 
dangers of the attack upon battleships by submarines 
had been overrated, and that the battleship would 
still hold the sea with the aid of its attendant fleet 
of protecting ships. 

The Conference, which was favoured throughout 
with fine weather and which drew a large attendance, 
Was a great success. 








William | 








approximately 3000 lb., and when fully loaded 5000 Ib. 
The speed is stated to be 62 to 65 miles per hour in still 
air. 

The forward section of the hull for 12ft. 6in. is a double 
coneave, being a modification of the popular vee bottom 
hydroplane section. Aft of this is a conical tail terminating 
in a point 20ft. from the main body of the boat. Over 
the main section is a rigid top fitted with celluloid windows, 
forming an enclosed cabin or pilot-house. In this are 
seats for the two pilots with dual controls throughout, so 
that either may operate the machine or both simul- 
taneously. Within sight of the operators are the aviation 
instruments, tachometers to show the speed of the two 
motors, aneroids to show the altitude of the machine, one 
speed gauge showing the speed of the machine through 
the air, inclinometers showing the lateral and _longi- 
tudinal flying angles, and fuel and oil gauges showing the 
contents of the tanks. In the after part of the cabin are 
Lieutenant Porte’s navigation instruments, his sextant, 
chart table, and gauges for showing drift, speed over the 
water, &c. In the construction of the hull the framework 
of closely spaced ash ribs is covered with a planking of 
spruce, this being again covered with heavy canvas set 
in marine glue. The bottom of the forward section is 
double skinned and overlaid with Sea Island cotton set 
in marine glue. In fastening the parts several thousand 
brass screws and copper rivets are employed. The wings 
are composed of seven sections. There is a centre panel 
of 10ft. by 7ft. above the power plant, four main sections, 
two upper and two lower, approximately 18ft. by 7ft., 
and two overhangs on the upper surface measuring L5ft. 
by 7ft. each. The cross section of the wings is one which, 
after exhaustive experiments made at the National Physical 
Laboratory, Teddington, England, was considered effi- 
cient for this work. The wing frames are built up solidly 
of ash and spruce covered with a heavy ribbed silk which 
is coated with a special water and fireproof dape. 

The aerial rudder has a depth of 5ft. and a length of 
4}ft. The elevators are situated on each side of the main 
rudder and measure 6ft. by 43ft. Single-acting ailerons 
are placed at the extremities of the wings and measure 
14ft. in length by a maximum of 4ft. in depth. The 
rudder control, as usual, is operated by turning the control 
wheel to right or left. The elevators are operated by 
pulling the wheel forward or back, while the ailerons are 
controlled by foot pedals. 

The power plant consists of two Curtiss aviation motors 
rated at 90 to 100 horse-power each. They are mounted 
midway between the planes, each 4}ft. from the centre. The 
propellers are bolted direct to the motor shafts. Theyrun 
at a maximum speed of 1250 to 1300 revolutions per minute, 
but the machine is expected to fly under perfect control 
with the motors turning at less than 1000 revolutions per 
minute. For the fuel supply seven tanks are installed, 
having a total capacity of 312 gallons, while two tanks 
mounted on the engine beds have a capacity of 30 gallons 
of lubricating oil. Six main tanks are situated just aft 
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Melbourne vid Burnie in twenty-three days, and as the 
easting will be run on the 40th parallel, the passage from 
the Cape will offer the greatest safety and comfort. The 
Port of Burnie lies 90 miles south of the eastward track 
through Bass Strait, and the approaches in both direc- 
tions are excellently lighted and absolutely clear of 
dangers. In 1910 the Board, finding the accommodation 
inadequate for the trade, obtained a report upon the 
extension of the harbours from Mr. W. R. Bell, M. Inst.C.E., 
and, having obtained the necessary parliamentary 
authority, at once embarked upon a progressive scheme 
of improvements, the respective stages of which, while 
suited to the immediate requirements of the port, form 
part of a comprehensive whole. The new harbour works 
are situated at Blackman’s Point, the western boundary 
of the bay, whence a reef of basalt running out for a quarter 
of a mile below low water gives a certain amount of shelter 
from the north-west gales. At Blackman’s Point an area 
of some 3 acres has been reclaimed within concrete sea 
walls, and from this a sloping concrete block breakwater 
is being built in a direction E.S.E., so as to cross the mouth 
of the bay. The work at present under construction is 
intended to be carried out to 1200ft. beyond low water to 
serve the existing trade of the port, but an ultimate length 
of 4000ft. is contemplated. This will give calm water at 
all times along the western shore of the bay, but when the 
wharves are to be extended along the southern shore of 
the bay it may be necessary to enclose the harbour with 
a breakwater on the east. This would run out from about 
the Emu River, and thereby an enclosed harbour will be 
formed with a water area of 300 acres, of which about 
100 acres are of 40ft. depth at L.W.O.8S.T., and the rest 
ean be deepened by dredging. As soon as the new break- 
water affords sufficient protection, an old one, which runs 
parallel to it, will be widened and extended in timber, 
and a timber wharf will be built along the inner side of the 
new breakwater, with a transit shed 600ft. long and 60ft. 
wide. The works at Burnie have a special interest for 
engineers, as the concrete breakwater is being built on the 
sloping block principle. with 60-ton blocks of special design, 
and all the plant and machinery for block handling is 
worked by electricity generated by Diesel oil engines. 








At the works of the American Locomotive Company, 
Schenectady, oil furnaces have been in use for heating the 
blanks for drop forgings and general small forge work and 
hand-fired coal furnaces for the heavier work. The 
equipment is now being changed to burn powdered coal 
fuel, and a building has been erected to contain the coal 
drying and pulverising apparatus. The plant was built 
and started in May, 1913, and while there has been the 
usual amount of trouble in getting a new fuel system to 
run smoothly, the results, it is reported, have been satis- 
factory. 
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RAILWAY MATTERS. 





Sexina that there were 2478 breakages of couplings | 


during 1918, equivalent to more than two-thirds of all 
the failures of equipment and track put together, it 


would seem that more information as to their cause and | 
nature is required than is contained in the last Board of | 


Trade return on railway accidents. 

JNGINEERS and firemen on the western railways of 
the United States have threatened to strike unless their 
demands for increased wages and other reforms are not 


cranted.” This paragraph, which we quote from a great | 


daily contemporary,-seems to give the strangest reason 
for a strike that we have yet encountered ! 


{n defending the loss of over £14,000 on the West Ham | 
Corporation tramways, the tramway manager points out | 


that owing to the exceedingly heavy traffic of all kinds, 
particularly motor omnibuses, lorries, traction engines, &c., 
and the high speed at which it is allowed to travel, the 
cost of upkeep of permanent way amounts to no less than 
733 per mile for the year. 

‘rom @ Board of Trade return we learn that the number 
of passengers, exclusive of season ticket holders, carried 


by 


of whom 26,025,000 were first class, 12,088,000second class, 


033,498,000 third class, and 256,705,000 workmen. Their | 


fares amounted to nearly £60,000,000. The total expendi- 
ture on railway working in 1913 was £78,803,000, and the 
total net income was £52,011,000. 

Aut the land required for the proposed Seaforth and 
Sefton Junction Railway having been acquired, the Great 
Northern and Great Central are, says the Railway News, 
conferring as to the construction of the line, Although 
only 5 miles in length, this railway is to form an important 
link between the Cheshire Lines system and the Liverpool 
docks. Though primarily designed to open a new resi- 
dential district, there is every promise of goods and 
mineral traffic. 

An accident that will require careful investigation 
occurred half a mile north of Carlisle station in the early 
hours of Sunday morning last. The North British Rail- 
way and the Caledonian Railway run over the same lines 
into the station. A North British passenger train from 
Edinburgh was first on to this stretch, and being stopped 
was run into by a Caledonian train from Glasgow. Luckily 
the latter was moving slowly, so that comparatively little 
damage was done, but how it came about that it was in the 
block at all is a matter for close inquiry. 

AccorptInG to the Inter-State Commerce Commission 
accident bulletin for the year ended June 30th, 1913, 
there are employed on the railways of the United States 
a total of 1,848,883 employees, of whom 1,301,167 are 
exposed to danger. On British railways there was, 
according to the Board of Trade accident return for 1913, 
at the end of last year, a total of 643,175 men employed, 
of whom 477,986 were exposed to danger. The British 
total employed and of those exposed to danger is 34-8 and 
36-7 per cent. respectively, or practically one-third that 
of the United States. Yet while 414 servants were killed 
and 5608 were injured on British railways last year by 
the movement of trains or vehicles, there were 2382 killed 
and 49,714 injured in the United States. 

[nw asking for a rule to be made compelling railway 
companies to provide a place on locomotives for the fire- 
irons so that they may be reached without the men climb- 
ing on to the tender or otherwise exposing themselves to 
danger, Mr. Thomas, of the National Union of Railway- 
men, is only repeating what was probably the intention 
of the Royal Commission of 1899. Witnesses before that 
body spoke of the position of tool boxes and of fire-irons, 
and said how they had to put themselves in positions of 
danger in order to get to them or to see how much water 
there was in the tank. The Royal Commission therefore 
recommended ‘‘ That the arrangements for carrying 
tool boxes, etcetera, and the placing of the water gauges 
shall be such that the men shall not have to pass over the 
back of the tender whilst the engine is running.’”’ When, 
however, the Act of 1900 was framed, the etcetera, 
probably owing to its vagueness, was omitted and the 
rule therefore only applies to tool boxes. 

A suBJEcT that might well be worthy the attention of 


some of the committees of the Railway Clearing House | 


is uniformity in the reporting of failures of rolling stock 


to the Board of Trade. The North-Eastern, we know, is | 


very particular over its reports, and we«should say that 


when that company reported 325 failures of couplings | 
last year the number was accurate, especially as the Great | 


Central had 217, the London and North-Western 192, and 
the Great Northern 163. But if this be the correct record 


of these four companies, it is hard to understand why the | 


Midland had only 111, the Great Western 70, Great 
Eastern 56, and the Lancashire and Yorkshire 37. In 
the matter of fires in trains, it is difficult to reconcile the 
3 fires the Midland had with the 47 on the London and 


North-Western, 21 on the North-Eastern and 19 on the | 
Great Western, but still more the 26 on the London, | 
Brighton and South Coast with the last three, and | 


especially the 1 on the London and South-Western. 

THE most hazardous occupation on British railways is 
that of a shunter, and during the year 1913 there was 1 of 
these men killed to every 444 employed and 1 injured in 


every 15. In the Inter-State Commerce Commission | 
accident bulletins shunters are not shown separately | 


from other yardmen, but we give the figures of the seven 
headings under which all employees are placed :—Freight 
trainmen, 1 in 181 killed, 1 in 6 injured; passenger 
trainmen, 1 in 414 killed, 1 in 17-3 injured; yardmen, 
1 in 223 killed, 1 in 6-9 injured ; switch tenders, crossing 
tenders and watchmen, | in 260 killed, 1 in 71-3 injured ; 
trackmen and bridgemen, 1 in 626 killed, 1 in 18-6 


injured ; total employees exposed to danger, 1 in 350 | 


killed, 1 in 7-6 injured ; total employees, 1 in 498 killed, 
1 in 10-8 injured. As the number of accidents—41 fatal 
and 23,494 non-fatal during 1913—in non-movement 
accidents in this country is attracting attention, it is 
interesting to know that in the United States there were 
414 fatal and 113,620 non-fatal industrial accidents. In 
this connection it must. be remembered that in the United 
States nearly all handling of parcels and goods in stations 
is done by express companies whose servants are not 
railway employees. 


British railways in 1913 amounted to 1,228,316,000, | 


| NOTES AND MEMORANDA. 


A METHOD of truing an oilstone, claimed to be more 
satisfactory and far more rapid than the common process 
of rubbing it on a plate covered with emery, is to put the 
stone in a shaper vice and with a black diamond as a 
shaper tooi, take fine cuts, 

THE price of tin fluctuates very rapidly and through a 
wide range. In 1878 it could be purchased at £52 10s. 
per ton. Ten years later it rose to £170, but in 1896 it 
had fallen to £56. In 1906 it touched £205, but in the 
following year it fell to £115. During last year its price 
| at one time was £233, and at another £169, while in the 
early part of this year it fell almost to £130. Last week 
its price was £145 per ton. 


| THE total mechanical power in the United States is 
| estimated, says our contemporary, Power, at 120,000,000 
horse-power. This includes 19,400,000 horse-power in 
manufacturing industries, 7,700,000 in central light and 
power stations, about 7,000,000 in isolated plants, exclu- 
sive of manufacturing, 3,400,000 in electric railways, 
| 50,000,000 in steam locomotives, 4,000,000 in steamships, 
22,500,000 in automobiles, and the balance in miscellaneous 
services such as irrigation, mines, &c. 


A BLUEPRINTING machine that makes prints from 2in. 
to 48in. wide and of any length, and which occupies a 
| floor space of 2}ft. by 5ft., has just been placed on the 
American market. The work, according to a note in the 
Engineering Record, can be carried out in a lighted room, 
as both the unprinted paper and the finished prints are 
| kept in light-proof compartments. The tracings and 
paper are fed into the machine on an endless, automatically 
tightened belt operated by an electric motor. They then 
pass around the printing cylinder, which consists of 
spirally disposed bronze wires so arranged that the paper 
and tracings are kept perfectly smooth while passing 
around. Inside the cylinder is a mercury vapour lamp, 
which is said to be a very desirable source of light for blue- 
printing, as it is rich in chemical rays, with actinic powers 
particularly adapted for this work. 


In the report of the Advisory Committee for Aero- 
nautics for 1913-14, which has just been published, we 
are interested to read under the head of “ Air Screws” 
the following :—‘‘ As is well known, the effect of gyro- 
scopic action in the case of a two-bladed air screw leads 
to unpleasant vibration when turning. This is avoided 
by the use of a four-bladed air screw.’”’ We doubt if 
this vibration effect is really ‘‘ well known”; indeed, 
in all the discussions on the subject that we have followed 
we have never even seen it hinted at. In a leading article 
in our issue of September 26th last we called attention to 
the existence of this gyroscopic vibration, and pointed 
out that it might conceivably produce dangerous reson- 
ance in the stay wires. We trust that the point will be 
taken up in Sir George Greenhill’s forthcoming report on 
gyroscopic action which he has prepared for the Com- 
mittee, but we will never feel quite satisfied until we see 
the matter put to the test of experiment. 


At the recent congress of the Royal Institute of Public 
Health in Edinburgh, Mr. Harry J. Wilson, H.M. Inspector 
of Factories, Glasgow, read a paper on“* Physical Deteriora- 
tion in its Relation to the Industrial Classes.’’ He con- 
trasted the figures of the height and weight of 274% men 
reared in industrial centres such as Sheffield, Birmingham. 
Gateshead, Neweastle-on-Tyne, and Swansea, working 
at indoor occupations, with those of 440 navvies, iron 
workers, and salmon fishermen, who had been born and 
bred in rural districts, and had been always occupied, 
except in the case of the iron workers, in purely outdoor 
callings. Among the 2749 Sheffield grinders, Birmingham 
brassworkers, Newcastle machine tenders, and South 
Wales tin workers, the average height found was 5ft. 5in. 
and the average weight 10st. Among the 449 country- 
bred workers the average height was 5ft. 8in. and the 
average weight 12st. 4lb. ‘‘ One is forced to the con- 
clusion,” said Mr. Wilson, ‘‘ that a considerable proportion 
of our working population is being artificially stunted to 
| a grave extent.” 

TuE idea of briquetting coke dust, says the Iron and Coal 
Trades Review, is by no means new, but the problem has 
not been of easy solution, the main difficulty being to find 
a binding material which will enter the smallest pores of 
| the dust and hold the material together till the last particle 
has burnt out. Mr. Alexander, a councillor of the Prussian 
Railways, appears to have found a very simple solution 
of the difficulty by combining very small percentages of 
| oil gas tar with the dust, the resultant briquettes being 
said to fulfil all the requirements of a useful fuel. The 
Ministry for Prussian Railways, after careful tests with an 
experimental plant, has adopted the system for the 
regeneration of the cinders carried into the smoke-boxes 
of locomotives, the amount formerly wasted in this way 
| being approximately 5 per cent. of the whole consumption 
of coal. A briquetting plant for the production of 15,000 
| tons yearly has been put down at Wittenberge, between 
Hamburg and Berlin, and has already proved so satis- 
| factory that seven other similar factories are being put 
down in Prussia. 


THERE is now under construction-in Victoria, B.C., 
a reinforced concrete trunk sewer about two miles long, 
which is to drain about 425 acres in a rapidly growing 
residential section of the city, as well as 1000 acres in 
| Esquimalt and 800 acres in Saanich. The sewer starts 

with a 27in. diameter and increases to a 3$in. pipe at the 
outfall near Macaulay Point, where tidal currents were 
deemed favourable for disposal without nuisance. For 
several hundred feet near the lower end of the sewer steel 
pipes were used, and were continued to a discharge below 
water level. The remainder of the line, however, consists 
of reinforced concrete pipe, cast in 5ft. lengths. In laying 
| the pipe there are required about 3100ft. of trench, largely 
in rock, and 7250ft. of tunnel, practically all in solid rock. 
| The tunnel work is comprised in three separate bores 
| ranging up to 65ft. in depth below the natural surface, 
| and known as tunnels X, Y, and Z. The first of these 
| tunnels is now being driven with the aid of two shafts 
sunk from the surface above. This tunnel is 7ft. high 

by 5ft. wide, and is being advanced at the rate of about 
| 5ft. per day. About 135 men are now engaged on the 
' work. 











MISCELLANEA. 


Forest fires in the United States have caused an average 
annual loss of seventy human lives and the destruction 
of £5,000,000 worth of timber, 


THE two flotilla leaders recently provisionally ordered 
of Messrs. Cammell, Laird and Co. and Messrs. Denny 
and Brothers are to be named Kempenfelt and Nimrod 
respectively. 

Ir is stated that tenders for the construction of the 
Post-office underground railway tunnel will shortly be 
invited. An experimental track is being constructed on 
War-office property so that certain tests may be carried 
out before inviting tenders for electrical equipment. 


Tue Admiralty is reported to have placed contracts 
for the construction at the Rosyth naval base of twenty 
huge oil tanks and an immense underground oil reservoir, 
which, it is said, will probably be the largest in the world. 
The contracts are reported to involve an expenditure of 
£200,000. 

Ir is reported that an agreement haz been made between 
the Egyptian Government and Mr. Perey W. Stout and 
Sir John Jackson, Limited, for the continuous irrigation 
of 60,000 acres of land in Upper Egypt, which have hitherto 
only been irrigated for two months out of the twelve. 
Half a million is to be spent on pumps, canals, &c. 


Ir is announced by the Board of Trade that the third 
General Congress of the International Petroleum Com- 
mission will take place in Bucharest from September 26th 
to October 2nd next. The general object of the Commission 
is to study the unification of the methods of analysis and 
the nomenclature of petroleum and its derivatives, and 
the conditions of storage and transport, and to secure 
international agreement on these matters. The secretary 
of the British section is Dr. R. T. Glazebrook, Director 
of the National Physical Laboratory, Teddington, 
Middlesex. 

THE possibility of the substitution of motor traction for 
horses in the transport of artillery was demonstrated 
during last Friday night and Saturday by the West Riding 
Artillery (Territorials) between Wentworth Woodhouse, 
near Sheffield, and Grimsby. Lieutenant-Colonel Fitz- 
william was responsible for the scheme, which had for its 
base the idea that a hostile force was landing near Grimsby. 
By a simple steel contrivance, motor chassis were attached 
to the guns, which, it is reported, were taken at an average 
speed of 21 miles an hour a distance of nearly 80 miles 
without a stop or breakdown, War-office representatives 
watched the experiment, which was regarded as completely 
successful. 

As the result of an examination of the Humphrey pumps 
at Chingford, the assistant engineer of the Bureau of 
Surveys, Department of Public Works, Philadelphia, 
concludes that “‘ the application of the principle of direct 
explosion upon the liquid to be moved is economical 
because there is no loss through transmission. The 
ability of a pump of this type to operate at heads in excess 
of 35ft. is not established, but there is nothing to prevent 
this head being increased when larger units are installed. 
The economy in operation of this type of pump—taking 
into consideration the few men employed, the compact- 
ness and the small number of parts to get out of order— 
is remarkable. Actual proposals show that a plant of 
this kind can be installed for about 35 per cent. less than 
the best electrical machinery, with centrifugal pumps.” 


THE Lyons automobile industry—the most important 
in the country after that of Paris—continues to prosper, 
but, so far as my information goes, writes the British 
Consul in his annua! report, its production did not make 
any advance in 1913 over that of the previous year— 
4000 chassis for private cars and 1500 for commercial 
purposes—owing to the greatly diminished output of one 
of the principal! firms, which had the effect of neutralising 
an increase in the production of three others. The 
invasion of the Lyons market by foreign motor cars 
makes no sensible progress, except possibly in respect of 
one very low-priced car of American manufacture, whose 
cheapness appeals to a certain class of buyer. With this 
single exception, foreign cars are an uncommon sight in 
the streets of the town, and I do not believe that any 
medium or high-priced automobile of foreign make will 
ever obtain a real footing in Lyons, whatever may be its 
chances in Paris. 

QvuoTING a report recently issued by the American Wood 
Preservers’ Association, the American Machinist states 
that 93 wood preserving plants in 1913 consumed over 
108,000,000 gallons of creosote oil, 26,000,000 Ib. of dry 
zine chloride, and nearly 4,000,000 gallons of other liquid 
preservatives. With these the plants treated over 
153,000,000 cubic feet of timber, or about 23 per cent. 
more than in 1912. Impregnation of wood with oils and 
chemicals to increase its resistance to decay and insect 
attack, according to the report, is an industry which has 
become important in the United States only in recent 
years. In Great Britain and most European countries 
practically every wooden sleeper and telephone or 
telegraph pole receives preservative treatment. In the 
United States less than 30 per cent. of the 135,000,000 
sleepers annually consumed are treated, and the proper 
treatment of an annual consumption of 4,000,000 poies 
may be said to have scarcely commenced. 


Trn, says a writer in the Bulletin of the Imperial Insti- 
tute, has always been to a large extent a British product. 
In the time of the Pheenicians, and long after, Cornwall 
appears to have furnished the greater part of the world’s 
supply of the metal, and to-day more than half of the total 
output is produced within the British Empire. This is 
shown by the output of tin for 1911, the last year for which 
complete figures are available. The British Empire pro- 
duced 60,497 tons and foreign countries 54,051 tons. 
First place is taken by the Malay States with 44,136 tons, 
Next comes Bolivia with 21,887 tons, followed by the 
Dutch East Indies with 19,909 tons. Australia produced 
6888 tons, China 5958, Siam 5928, the United Kingdom 
4870 tons, the Union of South Africa 2308 tons, and Nigeria 
2157 tons. The outputs of Japan and India were respec- 
tively 144 and 138 tons.. The United States, Portugal, 
Indo-China, German Empire, Austria-Hungary, Spain, 
and Italy produced outputs varying from 60 tons to 6 tons} 
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The Economics of Shipbuilding. 


A vERY comprehensive paper was read by Mr. 
T. G. John at the summer meeting of the Naval 
Architects and Marine Engineers recently held at 
Newcastle. It was entitled “Shipbuilding Practice 
of the Present and Future ’—a large subject, treated 
in a large way. Mr. John’s point of view was suffi- 
ciently elevated to give clear general outlines of the 
past history, present practice, and probable future 
development of shipbuilding; while it was not too 
high to preclude detailed description and analysis 
of differing methods of production which are now in 
general use. The historical aspect was only dealt 
with in order to show the way by which we have come 
to present-day practice, while the possibilities of 
the future were adumbrated with rather more 
assurance than is usually indulged in by those who 
don the prophetic mantle. One feature of this 
prophecy was the forecast that welding of plates and 
angles will eventually take the place of riveting of 
the hulls of ships. Mr. John says: ‘ Although much 
experience will have to be gained and many difficulties 
overcome before its adoption on any large scale 
could be entertained, it is only reasonable to assume 
in the light of past and present knowledge that 
sooner or later a process of this nature will exert a 
considerable influence over future shipbuilding prac- 
tice.” It is curious to note that this statement and 
the information with regard to welding processes 
which accompanied it, gave rise to a large part of 
the subsequent discussion, although the paper bristled 
with facts and figures of the utmost importance to 
shipbuilders. There is naturally a great attraction 
in allowing the mind to play round the possibilities 
of such a radical change as this, which is not a fanciful 
suggestion, but one that may easily in the course of 
developments become normal practice, although at 
present its main sphere of usefulness is in repair 
work. It is not a new suggestion to use welding in 
construction. As was pointed out by one of the 
speakers, Bernados, of St. Petersburg, who took out 
a patent for electric welding twenty-nine years ago, 
claimed for it in his specification that the con- 
struction of iron and steel vessels, boilers, armour 
plate and hydraulic apparatus might be all carried 
out by welding at the joints without the use of 
rivets. To patent a process and to carry it into 
effective operation are different matters, as everyone 
knows, and it has needed the slow development of 
all the intervening years to bring the suggestion to the 
stage of even partial realisation. Another fundamental 
possibility to which Mr. John called attention was 
that the metallurgist may be ultimately successful 
in discovering some new alloy which shall combine 
the strength of steel with the lightness of aluminium 
alloys, and having about the same cost of manu- 
facture as steel. His reference to these attributes 
as exhibited in Duralumin, for instance, only served 
to demonstrate how far we are at present from the 
likelihood that steel will be superseded as the most 
suitable material for ship construction. 

It is to the scientific members of the shipbuilding 
craft that these speculations appeal most strongly, 
but as the author pointed out in opening his paper, 
there is not only the “science” of shipbuilding to con- 
sider, but its “‘ politics” as well, the “ prime necessity 
of making a profit out of the capital invested,” and 
the bulk of this interesting paper discusses the best 
methods of dealing with the actual processes of ship 
construction to this end, leaving the question of 
design out of account. The author’s outlining of 
the general conditions which govern methods is 
clear ; there are really in this country two classes of 
shipyard, those which may be said to confine them- 
selves to the building of small or of moderate-sized 
tramp steamers, of more or less uniform design, and 
those which are fitted to deal with the construction 
of large passenger vessels and war vessels of intricate 





and variable design and difficult construction. Of 
the first class there is not much to say, the problem 
solves itself in the first few ships built, but in the 
other class the methods adopted and the lay-out of 
plant counts for everything in the relative oncost 
involved. We have pointed out on more than one 
occasion that there is no technical difficulty in the 
building of very large ships, but there may be con- 
siderable loss of efficiency in tackling the problem of 
their construction with inadequate or badly arranged 
plant, and this is the great problem for many ship- 
builders. In laying out a new yard the problem 
would be simple. Building slips to accommodate 
easily ships 1000ft. long and 100ft. wide would be 
provided ; machinery would be laid down so that 
the order of progression from the gate of the 
yard to the slips followed the natural sequence 
of the operations to be performed on the material ; 

lines of traffic would be arranged so that there was 
little or no crossing ; and the executive centre of the 
yard would be in close touch with all the separate 
sections which made up the co-ordinated whole. 
Unfortunately, even to approximate to this ideal of 
perfection with yards already constructed means 
wholesale and continuous scrapping of plant and 
rearrangement of buildings. The point at which such 
expenditure ceases to be profitable is always a difficult 
one to determine ; but it is certain that nothing but 
good can result from calling attention to the ideal which 
should be striven after. Every alteration and addi- 
tion which is made will then tend in the right direc- 
tion, and in time an improvement will make itself 
manifest. The benefits of using covered slips for 
shipbuilding were discussed, but no definite pro- 
nouncement was arrived at except to point out that 
general practice has decided in favour of building in 
the open. Even in the Royal Dockyards, where 
building of warships used to be carried on under 
roofs, the method of building in the open has been 
resorted to. There is much to be said for both 
methods, but the very high initial, depreciation and 
upkeep costs of these large areas of roofing will always 
tell against them, for a large additional return in 
profits must be realised to balance the large additional 
expenditure. In special cases of fine work, such as 
destroyers and yachts, it is probable that the 
advantage is a et ec one, and the vessels are 
better finished and more satisfactory to the owner 
when constructed under cover. Turning to another 
point, the great problem of efficient lifting and 
transporting equipment is tackled by Mr. John 
in a conclusive manner; each method is exhaus- 
tively analysed as to its capabilities and cost, 
with the result that the figures given more than 
justify the adoption of the “tower crane” system, 
which has been a feature of recent developments 
in many of the larger shipbuilding establishments. 
Under the heading of general plant and appliances, 
the paper deals with the use of power tools and the 
distribution of power generally in a shipyard. There 
are often three systems of power distribution in 
one yard, electrical for the large machines, pneu- 
matic for the power tools, and hydraulic for riveting, 
&c. Each works with a greater or less degree of 
usefulness in its own particular sphere, but a great 
economy would be attained if all the power could be 
transmitted in one form; this, too, may be an ideal, 
but it is worthy of close attention. Electrical power 
is easily transmitted, and lends itself to ready con- 
version into other forms of power; its cost of pro- 
duction would be reduced if larger quantities were 
consumed, and there would be an immense saving 
in initial cost of lay-out. There are already practical 
tools on the market for hydraulic riveting, in which 
the prime motive power is electricity, the necessary 
pump being part of the individual tool, and this with 
no very great increase in weight of the riveter. 
Along such lines as this it may be possible to adopt 
one main method of power transmission, with varying 
systems of conversion; the resultant gain of efficiency 
is obvious. 

There is much more in the paper of real 
interest to the practical man which need not be dealt 
with here. We think that the value of the contri- 
bution lies as much in its breadth of outlook and 
comprehensiveness of grasp, as in its detailed treat- 
ment of modern methods of construction and lay- 
out. It is not uncommon for shipyard managers 
to lose the large view in the multitude of details 
which have to be considered ; to those who “ cannot 
see the wood for the trees” the necessary induce- 
ment may be provided to consider the matter of 
future development from a point of view commanding 
a wider outlook. So much depends upon the class 
of work which a particular yard specialises in and 
upon the probable direction and speed of future 
development in that special class of work, that it 
is always difficult to decide when it has become 
advisable or even necessary to expand or remodel 
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the yard plant; but there is no lack of examples to 
show that increase of business often follows hard 
upon such expansion, as trade follows the flag, and 
that the contracts which a firm is able to secure are 
in direct proportion to the capacity of the plant to 
deal with them. Such economic changes must always 
be more or less speculative, and may often mean 
that capital expenditure does not immediately meet 
with an adequate return in profits, but if the expan- 
sion be made on sound lines, with an eye to future 
developments, the result is sure to be satisfactory 
in the long run. It is just here that such a paper as 
we are discussing will be of the utmost value, for 
it enables one to see at a glance the general trend 
of shipyard improvement, and to select those methods 
which have proved themselves to be economically 
sound; for, while one can only applaud the initiative 
which has been shown in making expensive experi- 
ments, there is such a thing as profiting by the 
experience of others which is not only legitimate 
but necessary to the progress of shipbuilding as a 
whole. We cannot afford as a nation to lag behind 
in this matter; it is of vital importance that British 
shipbuilding methods shall be in the front rank, and, 
in addition to this, there is the further consideration 
that every improvement made in mechanical 
appliances makes shipbuilding less dependent on 
the supply of highly skilled labour, for with efficient 
machinery the personal element becomes of less 
importance, and the field from which labour may be 
drawn more extensive. 


Dual-engined Aeroplanes. 


Five years or so ago the engines available for 
aeronautical purposes were scarcely distinguishable 
from motor car engines. The evolution that has 
since taken place has been one of the most remarkable 
chapters in the history of aviation. To-day, the 
aeroplane motor stands in quite a distinct class by 
itself, and we can make our choice not from one or 
two, but from a dozen or more types. The improve- 
ment of the design is now a matter of detail, and is 
being pushed on with vigour. Even within the last 
year the progress made has been great. For one thing 
the aero engine is gradually being made more efficient 
as regards its consumption of fuel and oil. For 
another, it is being made more trustworthy and less 
liable to fail at a critical moment and precipitate 
a “ forced descent.” Nevertheless, “‘ engine trouble ” 
is still the most frequent cause of untoward events 
in the aviation world, and from this we must recognise 
that good on the whole as the aero engine of to-day 
undoubtedly is, it is still far from perfect. From all 
points of view and from the military especially, the 
possibility of the aviator having to make an untimely 
landing is disquieting and a source of annoyance, and 
as a way of reducing this possibility in a great measure 
it has frequently been proposed to duplicate the power 
plant. Machines of this type are, in fact, already in 
existence or under construction, and we may expect 
that in the immediate future dual-engined aeroplanes 
will be Jess than exceptional. 

In a way, the proposal seems like a counsel of 
despair. It implies an apparent lack of faith in the 
possibility of producing a motor much more trust- 
worthy than those in use on the aeroplanes of to-day. 
To carry an unreliable spare engine through the air 
in order that it may be at hand to replace another, 
equally unreliable, in the event of a breakdown on 
the journey certainly does at first sight appear like 
the last resort from a desperate position. It is 
certainly a temporary solution. For the time being 
the aeroplane has overtaken its engine. If the 
progress that has been made in artificial flight is 
not to receive a check, there must be available a 
means of propulsion from which the chances of failure 
at a critical moment have been eliminated to a much 
greater degree than they are at present in even the 
best of our aero engines. The whole trend of design 
demands it. We are confronted with this need for 
a more trustworthy power plant on every hand, for 
the size of machines and the length of journeys are 
increasing rapidly, and the larger the craft and the 
longer their flights the more vital is it to avoid an 
unintentional landing and the bigger is the stress 
put upon the motor. It is on the motor that the 
progress of the aeroplane in the next few years will 
chiefly depend. The engine builders recognise this 
quite clearly themselves, and admit the necessity 
of meeting the demand by approving for the time 
being of the duplication of the power plant. When 
the improvement of the engine comes, as it certainly 
will, we may not, however, see the dual-engined 
aeroplane consigned to the museum of antiquities. 
The type will probably persist, for apart altogether 
from the question of guarding against breakdown, 
much can be said in favour of fitting two engines in 
place of one. Of primary importance is the matter of 








weight. Two engines may actually weigh less than 


one engine for the same power. With the larger and 
larger horse-powers now being put into aeroplanes, 
we have almost if not already reached the point 
where weight will be saved by using duplicate engines. 
Again, dual engines being most naturally arranged 
side by side and not in tandem permit of the nacelle 
being kept free from much that encumbers it when a 
single engine is arranged on the centre line of the 
machine. The pilot’s comfort and safety are thereby 
enhanced. With dual engines, too, we would naturally 
have dual propellers with their attendant advantages 
and without the disadvantages of chain or gear 
driving. On this point we may express the opinion 
that as the size of aeroplanes increases, the necessity 
for reducing the overall diameter of the propeller 
will, in any event, lead manufacturers to return to 
the dual propeller arrangement, and that to save 
the loss arising from some form of transmission drive 
each propeller will normally be direct coupled to a 
separate engine. 

It appears, then, that what to-day is a temporary 
solution propounded for safety’s sake will come to be 
adopted for the sake of efficiency and convenience as 
standard practice. It must not, however, be over- 
looked that safety is at least of as much import- 
ance as efficiency and convenience. In adopting 
the dual engine arrangement for the latter reason, we 
should not neglect to take advantage of the increased 
safety that the system makes possible. Thus, while 
for the sake of efficiency and convenience we may 
divide the power equally between two motors, we 
must for the sake of safety see that either motor 
is capable of driving and sustaining the machine 
when the other is idle, as by breakdown. Some 
difficulty may be experienced in carrying this out, 
for it obviously means that the machine should be 
able to fly and be controllable at half power or that 
normally the two engines when running together 
should each be considerably throttled down. The 
latter seems the better solution, for it is always desir- 
able to have a good margin of power in hand. The 
mechanical difficulties introduced by the efficient 
and safe dual drive are not very serious, and have, we 
know for certain, been surmounted in at least one 
design. What is required is a simple means whereby 
either engine can drive either or both propellers. 
This has been accomplished by the Salmson Com- 
pany by a system of gear wheels. Finally, as the 
breakdown of one engine will have a smaller and 
smaller effect on the behaviour of the machine as 
a whole, as the number of separate engines and 
propellers gets greater and greater, we may expect 
that ultimately aeroplanes will be driven not by 
two engines requiring some change mechanism 
between them and their propellers, but by several 
small engines each direct coupled to a separate 


propeller. 


The Miners and Restriction of Output. 


Wiru the minets’ unions short of funds through a 
succession of local disputes following upon the national 
event of 1912, and with large numbers of the men still 
bearing in mind the disillusionment of that great 
strike, the present dispute in the Scottish coal trade 
may be prevented from assuming national propor- 
tions. Indeed, it is just possible that while the 
English and Welsh miners are being balloted as to 
whether they are prepared to support the Scotsmen 
in their twofold policy of restricting output and 
maintaining wages, a way out of the particular 
trouble in Scotland may be found without either side 
resorting to extreme measures. But the situation is 
critical. There is real danger of a big fight in Scot- 
land after the decision of the neutral chairman of the 
Conciliation Board is given next week, and, if it 
comes it may spread, on the sympathetic principle, 
at Jeast to Durham and Northumberland, if not to 
the rest of the country, for if Scottish coal consumers 
begin to draw supplies from the North of England 
while the pits in Scotland are closed, the men in the 
two northern counties may sieze upon the circum- 
stance as an excuse for “ downing tools,” the Durham 
and Northumberland miners being strongly and 
readily disposed to strike with a view to remedying 
their own acute grievances under the Minimum Wage 
Act and the three-shift system which is being worked 
to fit the Eight Hours Law. In Scotland, at all events, 
we are face to face with a crisis involving more 
than one hundred thousand men, partly as a result 
of mistaken legislation and partly as the outcome of 
mischievous Socialistic agitation—a crisis of which 
even the bare threat at this moment demands 
serious attention. 

The facts and circumstances of this Scottish dis- 
pute are really remarkable. In Scotland advances 
and reductions of wages are based upon what is called 
the 1888 standard, which was 4s. per day for coal- 
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getters. Wages, of course, have never fallen to any- 
thing like that level in recent years. In the boom 
following the 1912 national strike the percentaves 
were pushed up above the standard to the 
equivalent. of about 7s. 9d. a day, large numbers of 
the men earning from 10s, to 12s. per shift of eight 
hours. In passing, we may notice that the statutory 
minimum under the Minimum Wage Act for men 
working in abnormal places was fixed at 5s. 10), 
While this was so the Scottish Miners’ Federation 
strove hard to have the minimum standard—that is, 
the ordinary standard voluntarily agreed upon betwen 
the owners and the men for ordinary work, and not t\\c 
legal minimum for abnormal work—fixed at 7s. (id, 
perday. This the owners could not agree to, knowin 
that depression would eventually come. The Miners’ 
Federation of Great Britain, however, at the Scayr- 
borough Conference last October, pledged itself to 
support any district fighting to resist any reduction 
of wages that would bring the standard below ‘s. 
per day, while the active spirits in the Scottish Fede): 
tion declared their intention of standing out for a 
7s. Gd. minimum. Meantime, with trade slackeniny 
and prices falling, the Scottish coalowners have 
repeatediy applied for reductions and have succeed«| 


in getting the percentages reduced, so thit 
what is called the standard has declined in 
Scotland from 7s. 9d. to 7s. 3d., or thereabout- 


But coal prices have fallen considerably since the 
last wage reduction, and the miners are breaking 
both the rules of the old Conciliation Board and the 
sliding scale principle in resisting any further reduc- 
tion of wages. Here it may be observed that, while 
the Scottish miners have been preparing to abrogate 
the sliding scale system, those in Northumberland 
have just been making a new agreement on this 
principle. Since December last the price of coal in 
Scotland, as ascertained for wage regulation purposes, 
declined from 9s. 6d. to 8s. 6d. per ton up to May, 
and still more since then. As the average output per 
man employed is, roughly, one ton per day, the drop 
in prices justifies, on the face of it, a wage reduction 
of something like a shilling per shift, whereas the 
reductions since the top of the boom have onl) 
amounted to about 6d. per day. Prices are going 
still lower, and the owners have felt warranted in 
applying for a 25 per cent. reduction on the 1888 base. 
or what amounts to a shilling per day. This applica- 
tion is now the subject of consideration by Lord 
Balfour of Burleigh, the neutral chairman of the board 
Here a curious point arises. Before awaiting the 
decision of the chairman—before knowing whether 
wages are to be reduced by more than another three- 
pence, that is to say, before there is any real certainty 
that the standard is going to fall below 7s.—the 
Federation decided to take drastic measures to restrict 
output in the hope of artificially keeping prices 
at a level high enough to maintain the minimum the 
Miners’ Federation of Great Britain has pledged itself 
to enforee—that is, 7s. a day. For the moment 
the English and Welsh miners’ representatives at 
the Southport Conference this week have succeede«| 
in restraining the Scottish Federation, but anything 
may happen after the Glasgow Conference next week. 
It may be mentioned at this point that as recently as 
1909, under the Conciliation Board agreement, the 
1888 standard plus 50 per cent., or 6s. per day. was 
fixed as the minimum in Scotland. Now the Federa- 
tion is seeking to make 75 per cent., or 7s., the mini- 
mum on a falling market and with depression staring 
the industry in the face. Again, the arrogant manner 
in which the four days a week policy is being pushed, 
in the mistaken belief that it will advance wages. 
must not escape notice. The Scottish Federation 
leaders, it appears, are not only claiming the right to 
dictate to the coalowners the number of shifts per 
week the pits shall be worked without the approval 
or even consent of the owners, but are proceeding to 
provoke a fight and dislocate the country’s trade 
on the assumption that foreign competition can be 
defied. The leaders are publicly boasting that i! 
the coalowners cannot keep prices up sufficiently 
to warrant abnormally high wages, they (the leaders) 
will show them the way. And the method proposed 
is a uniform four-day week. Now, nothing can 
maintain prices at a high level for any length of time 
save a healthy demand. The Miners’ Federation 
certainly cannot create such a demand, but it can, if 
it chooses, at least refrain from still further weakening 
the existing demand. But this is not the choice of 
the new trade unionism. It wantonly adopts a 
policy calculated to drive trade away and seriously 
diminish the demand for coal. We would beg the 
miners and their leaders to remember that this 
restriction of output policy is out of date—that it has 
been tried and found wanting in other British indus- 
tries before to-day. It has been tried without 
success even in the coal trade. In the nineties our 
iron, steel and engineering trades were threatened 
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with something like extinction. In the United States 
and Germany up-to-date methods had resulted in 
costs of production being brought very low in those 
countries. Concurrently with our old methods, and, 
above all, with our trade unionists practising the 
“ca canny” or restriction of output poliey, our costs 
were excessive by comparison. In these circumstances 
all that our rivals needed to enable them to capture 
the world’s trade and leave us industrially bankrupt 
was a sufficiently large productive capacity. Recog- 
nising that with competitive costs what they were it 
was only a question of time when British products 
would be swept off the markets, our enlightened 
employers adopted what has been called the speeding- 
up policy, or the Americanisation of industry. Our 
trade unionist kicked against it, but in the end the 
employers got a considerable measure of their own 
way and British industry has survived, if it has not 
progressed at exactly the same rate as those of 
Kurope and America. At all costs, the miners, too, 
must be made to conform to the laws of industrial 
progress. 

The Socialistie cry that because some pits are 
only working four days a week—some, indeed, only 
two and three days—a uniform four-day week is 
quite in order will not stand scrutiny. It should be 
clearly understood that the demand for some classes 
of coal is purely seasonal. Some mines have their 
hiygest demand in the summer, others in the winter. 
The pits that are on very short time now, when the 
household coal trade is slack, will most likely be on 
full time in the winter, when the other pits, now 
working full because they are supplying ships trading 
to the Baltic, say, will be closed down in the winter 
when the Baltic trade is suspended by ice. This 
Socialistie obsession for uniformity is the weakest 
point in the present-day labour movement. If a 
vroup of coalowners, finding the demand for their 
particular class of coal is slack, decide to work their 
pits short time, that is quite proper. It is simply regu- 
lating the supply within the limits of thedemand. It. is 
the best that can be done inthe circumstances. But for 
the Miners’ Federation to say that all pits, regardless 
of the classes of coal they are raising, and regardless 
of the varying demands for the various classes of coal, 
shall all work a limited uniform time is nothing less 
than madness, and is therefore absolutely intolerable. 
If the miners do adopt the four days a week policy. 
the coalowners will have no alternative, consistent 
with their dignity and the most vital interest of trade. 
hut to carry out their threat of a general lock-out. 
We hope, but hardly dare believe, that the slight 
corrective administered to the Scottish extremists 
at Southport on Wednesday—the decision not to 
take national action until wages really are reduced 
below 7s. a day—will have the desired effect. Wages, 
however, are almost sure to be reduced, and then the 
Scottish Federation will probably declare war, relying 
upon the pledged support of the parent body 


An Electrical Testing Institution. 


On another page we publish a letter which Mr. 
Wordingham addressed last year to the secretary of 
the Institution of Electrical Engineers. The author 
of this letter advocates the establishment of an 
Electrical Proving House, to be ruled over by a general 
committee representative of many interests, but to 
be directly in charge of a competent electrical engi- 
neer. Its duties would be to put a hallmark on all 
and sundry electrical apparatus submitted to it for 
examination and test. When this proposal was 
originally submitted to the Institution of Electrical 
Kngineers it was, as Mr. Wordingham admits, received 
with coldness and even hostility. That it is likely 
to receive a more favourable weleome now we find 
hard to believe. The British manufacturer will 
prefer to have the quality of his products ensured by 
his reputation rather than by the certificate of a 
proving house, which, as a matter of fact, would be 
quite incompetent to carry out tests on a great many 
classes of products. On the other hand, the testing 
of much of the apparatus with which it could deal is 
already adequately performed, when necessary, by 
the National Physical Laboratory. It is, of course, 
obvious that such brief tests as any testing house 
could conduct would in many cases fail altogether to 
prove that the material, apparatus, or plant tested 
had lasting qualities, and hence would be of but little 
value. We may take, for example, the testing of 
cables. It is known from experience that cables 
can be produced which will safely pass through all 
tests; but owing to the use of indifferent material or 
lack of care in manufacture they deteriorate very 
‘apidly. The only way to get over that difficulty 
would be to engage overseers to watch every step 
in the manufacture, a course which, as Mr. Wording- 
lam himself observes, would be overwhelmingly 
‘xpensive. Indeed, however we look at it, the cost 
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of testing must add materially to the total cost in a 
great number of cases, and it is improbable that either 
manufacturers or purchasers will care to meet the 
increase. There is, moreover, the general objection 
to the setting up of standards of excellence. It is 
thought by many people that since manufacturers 
consider that they have done all that is necessary 
if they attain the fixed standard, they make no effort 
towards further improvement, and progress is thereby 
checked. On the other hand, the independent manu- 
facturer who is jealous of his reputation is continu- 
ally trying to improve on what has gone before. 
Finally, there is the question of the real value of the 
certificates that could be given by a testing house of 
the kind. On this point, as on many others which 
are raised by Mr. Wordingham’s very interesting 
proposal, there are still, as there have always been, 
great differences of opinion. There are, we believe, 
many electrical engineers who are quite prepared to 
support the establishment of a National Electrical 
Testing House, whilst there are as many more who 
san see no good in it. It is to be hoped that since the 
matter has now passed out of the hands of the Institu- 
tion of Electrical Engineers, other means of giving it 
adequate consideration may be adopted. 








THE BALTIC EXHIBITION. 

THE Baltic Exhibition at Malmé, which is now open, 
was intended in the first place to display the products of 
the four riparian States of the Baltic, viz., Germany, 
Sweden, Russia, and Denmark. From the engineer’s 
point of view, however, the two latter countries may be 
disregarded, as their exhibits are not only small in extent, 
but are confined almost exclusively to works of industrial 
art. We need therefore only consider the Swedish and 
German sections, the latter of which is contained in a 
separate pavilion, while the former extends over the greater 
part of the exhibition. 

In view of the fact that the entire exhibition has been 
arranged by a Swedish committee and is situated in Sweden, 
it is natural that the Swedish section should be the most 
complete, and it appears, in fact, that no important 
branch of industry has been left unregarded. A walk 
through the exhibition gives one a feeling of admiration 
for the achievements of a country with such a small popu- 
lation and of such comparative poverty. There has been. 
however, a movement in Sweden for some years aiming at 
rendering the country as independent as possible of foreign 
industry, and this movement is clearly demonstrated in 
the exhibition. The three sources of Swedish prosperity, 
iron, timber, and water power are well illustrated. In 
particular the exhibits connected with the iron industry 
are remarkably complete and instructive. The “ Jern- 
kontoret,” an institution for the promotion of the iron 
industry, which was founded in 1747, and of which most 
of the Swedish ironworks are members, gives, in con- 
junction with the various firms concerned in it, a very 
complete demonstration of the development and present 
state of the Swedish iron industry and of the progress in 
the methods of working. It may be observed that the 
‘«‘ Jernkontoret’’ at present conducts an extensive banking 
business, advances loans, carries out experiments, and does 
good work generally in the technical and scientific advance- 
ment of the iron industry in Sweden; its present inde- 
pendent capital is over £400,000. Steam engines, motors, 
pumps, machines for use in numerous industries and all 
kinds of machine tools are exhibited in great profusion. 
With regard to the timber industry, special mention may 
be made of the exhibits of machines for wood-working 
and for the manufacture of cellulose and paper, and of the 
very complete forestry section which is contained in a 
special pavilion. 

Perhaps the most interesting part of the Swedish 
exhibition is the section devoted to the State Railways. 
some of which occupies a special building to itself, while 
the remainder is in the open air. In the building are one 
electric and six steam locomotives, a number of passenger 
coaches, rolling stock, models of stations, numerous tables 
showing the development of the State Railways, cost of 
maintenance, traffic, &c., while the exhibition in the open 
air contains among other things a signal-box, sections of 
rails, and a demonstration equipment of the overhead 
connections to be used in the electrification of the Kiruna— 
Riksgrinsen Railway. The locomotives are very instruc- 
tve, including as they do various types built between 1855 
and the present time. We may mention in particular the 
most recent express locomotive which is able to haul on 
the level a weight, inclusive of itself and tender, of 500 
tons at a speed of 100 kiloms. an hour; it has six axles, 
of which three are coupled, and is of the four-cylinder 
superheater compound type; its total weight in service 
is 87-8 tons and 142-8 tons including tender, while the 
total length of locomotive and tender is 70ft. An interest- 
ing steam engine of the type used on the Kiruna—Riks- 
grinsen line for the transportation of iron ore is exhibited. 
As this line has stiff gradients, and the loads are very heavy, 
the locomotives are necessarily of a particularly powerful 
type. That shown has five axles, all of which are coupled. 
Its tractive power is 18,800 kilos., or sufficient to draw 
28 wagons of ore with a total weight of 1300 tons, inclusive 
of locomotive and tender. 

Sweden suffers from an almost total lack of coal, but 
is, on the other hand, rich in water power, which is exten- 
sively used for the supply of electricity. As mentioned 
above, the scheme for the electrification of the Kiruna— 
Riksgransen Railway in the north of Sweden, which is to 
be completed by the end of this year, forms a feature of the 
exhibition. In this connection designs are shown of 
the power station at Porjus, which is supplied with 
four turbines, of which two drive dynamos producing 
direct current at 4000 volts with a frequency of 15 for the 
railway, the third provides three-phase current for the 
iron fields, while the fourth is in reserve. An express 
locomotive for the electric railway is exhibited ; it has a 
driving motor of 1000 horse-power at 170 revolutions per 





minute ; its length is 46ft., and its total weight 82 tons. 
This section of the exhibition contains, further, models 
of the steamers in use on the Trialleborg-Sassnitz ferry 
route, of various modern railway stations, and of the 
bridges which form such an important part of Swedish 
railway engineering. 

Among the other Swedish exhibits may be mentioned 
the maps and models illustrating the activity of the 
Waterfall Administration, the small section dealing with 
shipbuilding, and rowing and sailing boats with supplemen- 
tary motors, the hydrographic section, and, finally, the elec- 
tricity section. In the latter section a special room is 
occupied by the “‘ Ny Férenade Elektriska Aktiebolaget ” 
and the “ Aktiebolaget Dieselmotorer,”’ and serves as the 
power station of the exhibition. A Diesel motor of the 
Polar type of 450 brake horse-power and 300 revolutions 
per minute is coupled to a continuous-current dynamo 
and supplies the entire exhibition with power. Another 
Diesel motor of 50 brake horse-power is shown coupled 
directly to a continuous current dynamo. All the lead- 
ing Swedish firms manufacturing electric apparatus and 
accessories are also well represented. 

In the German pavilion, which is comparatively small, 
there is not such a variety of exhibits as in the Swedish 
section, but a successful effort appears to have been made 
to present a typical picture of German industry. Naturally, 
engineering occupies the most prominent position, whilst 
some branches of industry, such as _ shipbuilding, 
have been left almost wholly unregarded. In the first 
place, we may mention the imposing exhibition arranged 
by the Stahlwerks-Verband, in conjunction with eight of 
the leading firms forming part of this syndicate. Among 
these the exhibits of the Fried. Krupp A.G. give, perhaps, 
the most striking idea of the importance of the works, 
as a profusion of parts of machines representing one hour's 
steel production is shown. An important feature of the 
German section is the great number oi automobiles ; 
between 20 and 30 firms manufacturing motor cars or parts 
of motor cars are represented, and their exhibits fill one 
of the largest rooms of the German section. This is to a 
certain extent explained by the extensive use of motor 
cars in Sweden, due to the fact that means of communica- 
tion are in many parts of the country very poor. On the 
other hand, only four Swedish motor car manufacturers 
are represented at the exhibition. The German section 
contains, further, a plentiful exhibition of cranes, pumps, 
machine tools, and other machinery. As in the case of 
the Swedish section, great importance has been attached 
by the Germans to locomotives, rolling stock, and other 
railway accessories, over twenty firms being represented. 
In number of exhibits the Linke-Hoffmann Works, of 
Breslau, is the most prominent, with nine locomotives and 
coaches built for the Prussian State Railways. Of this 
number five are for electric traction, the electric parts 
being supplied in some cases by the Allgemeine Elek- 
trizitats Gesellschaft, and in other cases by the Bergmann 
Elektrizitats-Werke. The former of these two firms also 
exhibits an electric express locomotive with five axles 
running with alternating current at 15,000 volts and a 
frequency of 16%, and attaining a maximum speed of 130 
kiloms. an hour: the latter firm exhibits a heavier type 
of electric locomotive and two motor wagons, while the 
Siemens-Schuckert Works show a six-axle electric goods 
locomotive. The importance attached to the exhibition 
by the German Government is indicated by the numerous 
official exhibits of various State authorities, among which 
may be mentioned the Prussian Ministry of Public Works, 
with an exhibit of hydrographic models and designs. 

The exhibition is, on the whole, remarkably interesting 
and instructive, not only for engineers, but for the general 
public. It has been so far extremely well visited, and its 
success may be estimated by the fact that up to the present 
the costs have been more than covered by the receipts. 
As the exhibition is to remain open for at least two months 
more, there is every likelihood that it will prove a complete 
success from the point of view of its organisers. 








HARTLEPOOL HARBOUR IMPROVEMENTS. 


THE accretion which has taken place in the bay of 
Hartlepool during the last twenty years owing to the 
improvements at the mouth of the river Tees has for a 
considerable time past caused the Hartlepool Port and 
Harbour Commission serious anxiety. Since the result 
of this accretion has been to render the maintenance of 
the unprotected channels to Hartlepool and West Hartle- 
pool increasingly costly and arduous, the Commissioners’ 
engineer—Mr. J. D. Howkins—was instructed to prepare 
a report on the silting of the bay, its cause and remedy. 
In his report, Mr. Howkins contrasts dredging with a 
scheme of harbour works which would, in his opinion. 
exclude the silting. The contention is that dredging, 
although it entails only a comparatively moderate outlay 
per annum, must be continuous, and beyond a channel, 
which will silt up as soon as the efforts are relaxed, there 
is at the end of many years nothing to show for the 
expenditure ; whereas harbour works, though costly at 
first, confer a permanent benefit on a port. The harbour 
scheme having been approved by the Commissioners, it 
was decided to consult Mr. Charles Meik, M. Inst. C.E., of 
Westminster, who endorsed the views of the engineer of 
the Commissioners as to the cause of silting, and approved 
of the scheme of harbour improvement with some modifi- 
cation as to the line which the proposed breakwaters 
should take, and a suggestion that they should be carried 
into 25ft. of water instead of 20ft. Briefly stated. the 
harbour improvements suggested comprise :—An exten- 
sion to the present breakwater of 800ft. in the same line, 
making the total length 2120ft., and a new south break- 
water of 5200ft. in length, starting a short distance to the 
south of West Hartlepool and converging towards the 
extended north breakwater. By this means the channels 
to Hartlepool and West Hartiepool would be protected, 
and a large open harbour would be formed having an area 
of 250 acres at low water. It was originally proposed 
that the opening between the breakwater heads should 
be 1200ft., but they have been designed so that this dis- 
tance can be reduced to '650ft. should it be found that 
the wider entrance let in too much swell. It is estimated 
that this scheme will cost about £300,000 and take some 
six or seven years to complete, but it is not likely to be 
put in hand for some time, 
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THE HAUENSTEIN BASE TUNNEL, 
SWITZERLAND. 
By JULIAN GRANDE. 


Tue Hauenstein base tunnel, 5 miles 94 yards in 
length, between Tecknau and Olten on the Basel- 
Olten line, was pierced at 10:40 a.m. on Friday, 
July 10th. Work upon this tunnel was begun on 
February Ist, 1912, and according to the contract 
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Fig. 1—THE OLD AND NEW ROUTES 


made between the Swiss Federal Railways on the 
one hand and the Julius Berger Tiefbau Company, 
Limited, of Berlin, it need not have been pierced 
until January 13th, 1915. Consequently, the con- 
tractors—who secured their contract owing to their 
tender having been only £792,709, or £60,700 less 
than the lowest, and £392,280 less than the highest, 
Swiss tender—were about eighteen months in advance 
of their contract time. For every day: that they are 
so in advance they are entitled to claim 300f. from 
the Swiss Federal Railways—in all, a bonus of 
£6276. 

The necessity for this new line with a base tunnel 
has been felt for a long while past. The portion of 
railway between Basel and Olten has to cope with 
by far the heaviest traffic of any line in Switzerland 
—30,636 train kilometres per railway kilometre in 
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just referred to was that the wood in one of these 
| shafts caught fire, the fifty-two men in it at the time 
being suffocated, while eighteen lost their lives in 
| attempting to save their companions. In the present 
Hauenstein base tunnel only two lives have been 
lost, while seven others were lost on the short approach 
lines. : 

The reason for building the new Hauenstein 
tunnel and the approach lines is not to shorten the 
distance between Basel and Olten, but to avoid the 
heavy gradient—26.26 per 1000—which is a source 
not merely of loss of time but of great wear and tear 
on rolling stock and engines, and also of great con- 
sumption of coal. For example, in the present tunnel 
a certain locomotive can pull only 180 tons, whereas 
on an ordinary line such an engine can pull 940 tons. 
When the new line is ready for traffic, which it is 
stated will be in about eighteen months from now, 
but which will more probably be about next June, 
not only will the heavy gradient be avoided, but 
twenty minutes’ time will be saved between Olten 
and Basel, and consequently on the international 
journeys in which this stretch of line is included. 
It is, of course, the Gothard line which will chiefly 
benefit by these improvements. Fig. 2 very clearly 
shows the great difference in gradient between the 
old and the new Hauenstein tunnels. The length from 
the south portal to the apex amounts to 6197.67 m., 
that from the north portal to the apex 1944.33 m.— 
or, in all, 8135 m. (5 miles 94 yards). It is scarcely 
necessary to say that 90 per cent. of the workmen have 
been Italians, of whom at one time as many as 2600 
were employed. ‘Triple shifts of eight hours each 
were worked. The engineers are Swiss and German, 

| the chief engineer being Herr Kolberg, who has had 

experience of engineering and tunnel building in 
| India, Singapore and Germany. The drills used 
were of the Meyer and Westphalia types. From 
February 21st, 1912, until March 4th of the same year 
boring proceeded by hand, after which temporary 
arrangements were made for supplying compressed 
air power for five drills. ‘The dimensions of the shafts. 
were slightly over 7ft. 6in. wide by 6ft. 6in. high, 
enlarged to 9ft. 5in. high by 9ft. 10in. broad. As 
soon as the shaft had advanced a certain distance, 
the transverse galleries were cut, on the English 
system, as a rule, 96m. apart. The drawings on 
page 103 show the method in use in the Hauenstein 
tunnel. After the roof gallery had advanced a 
certain distance, a beginning was made with inserting 
the scaffolding, and complete excavation began, in 
rings or blocks 8m. long, on the so-called Austrian 
system. 

The most remarkable incident in the piercing of 
the Hauenstein base tunnel is that the world’s 
record for boring was beaten, the gallery on a certain 
day having been advanced over 16 yards, whereas 
the greatest daily advance hitherto achieved had 
been to the credit of Chief Engineer Rothpletz in 
the Lotschberg tunnel—14 yards lft. There is no 
doubt that the Hauenstein base tunnel has been a 
fortunate enterprise, which has had no unpleasant 
surprises, no miscalculations, no hot springs, and no 
hot rocks, nor even any water bursts. On the other 
hand, the engineers and contractors have always 
acted on the principle of ** not allowing the mountain 
to become disagreeable.” For example, red marl, 
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Fig. 2—PROFILES OF THE HAUENSTEIN TUNNELS 


1913. Next to it comes the line between Geneva and 
Lausanne, with 22,304 train kilometres per railway 
kilometre—a very great difference. The present 
Basel—Olten line, as will be seen from the map— 
Fig. 1—is not appreciably different in length from the 
new line, and also has a tunnel, although this is 
only 1 mile 968 yards long. Nevertheless, when it 
was built by Messrs. Thos. Brassey, of London, it 
was considered a great wonder. The tunnel alone 
took from February 3rd, 1854, until March Ist, 
1858, to build and cost about £160,000. On one fatal 
day, in 1857, as many as seventy workmen lost their 
lives at once. The tunnel was excavated by means 
of shafts sunk from above, the framework of which 
was wooden, and the cause of the terrible accident 


which often occurs in Swiss tunnels, and has given 
great trouble in them in the past, was also encountered 
in the Hauenstein base tunnel, but was very rapidly 
passed through. Moreover, water was always kept 
well in hand, and was carried off, not by means 
of flanged pipes, which easily break at the flanges in 
case of movements of the ground, but in wrought iron 
socket-joint pipes, which bend but do not readily 
break. 

The mason work was done as speedily as possible 
after the excavating, and two gangs of masons were 
always employed in each shift. Concrete was the 
material generally used, the substance for making 
which was obtained just above the south portal of 








the tunnel. In places, however, where the nature 


of the rock or the overhead weight made something 
stronger necessary, concrete alone was not used, 
As will be seen from one of the engravings on page 98, 
a funicular railway was constructed just above the 
north portal of the tunnel. Here there was a crushing 
machine just below the funicular, capable of crushing 
50 cubic metres of stone in ten hours, and also g 
rotary stone crusher which could grind down 129 
cubic metres of stone in the same time. The stone 
descended by means of its own weight, and after it 
had been crushed it again descended by virtue of 
its weight into the mixing vats, and then came out 
into the trucks, to be conveyed wherever it was 
wanted. 

The service engines used in the tunnel itself were 
driven by compressed air, but outside the tunnel 
steam locomotives were used. On the north side 
of the tunnel two 59 horse-power petrol engines were 
used. The boring has been almost wholly mechanical 
hand boring and not by means of rock drills mounted 
on stands. The reason for this was not only that the 
rocks were not very hard, but also because by using 
hand drills boring could go on almost without. in 
terruption, except during blasting. ‘To this doubtless 
is mainly attributable the very considerable daily 
progress made in comparison with other tunnels, 
In soft marls boring went on at the rate of 98-4ft. 
a month; in harder oolitic rocks at the rate of 387{t.; 
and in limestone formation at about 656ft.—on an 
average from nearly 33ft. to about 19ft. 6in. during 
the twenty-four hours. If the rock were hard, the 
dust: nuisance was minimised by constant spraying 
with water. 

Comparatively little scaffolding was necessary, 
the maximum thickness of mountain overhead 
having been only 1547ft. All blasting was done with 
gamsit, and not with dynamite. Gamsit is not so 
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powerful an explosive as dynamite, nor does it produce 
such poisonous gases, and is distinctly less dangerous, 
especially if a charge does not go off. The igniting 
cartridges are placed, not at the head of a charge but 
in the middle, and can be removed if necessary without 
danger of a sudden explosion. 

The compressed air engines were kept at work 
throughout the week inside the tunnel, and were 
only brought out on Sundays to be cleaned. On the 
south side is the power station, in a large building 
of reinforced concrete, the power for both low and 
high-pressure air compressors and for the ventilating 
and electric plant being supplied by two Diesel 
motors of 500 horse-power each. As in the case of 
the Létschberg and Simplon tunnels, the company 
has put up outside the portals bath-houses and rooms 
for the engineers and workmen to dry their clothes. 

The securing of the contract for and the execution 
of the work on the Hauenstein base tunnel is no 
doubt a great feather in the cap of the German firm 
of Julius Berger. Germany has taken good care to 
advertise the fact of one of her firms of engineers 
being employed to build a Swiss tunnel, which, 
until the Miinster-Grenchenberg is pierced—5 miles 
526 yards—will rank as the fifth longest in Switzer- 


land. But it must be recognised that, whilst 
the firm is to be congratulated upon excellent 


and speedy work, at the same time, the difficulties 
in the Hauenstein base tunnel cannot be compared 
with those either on the Gothard, the Simplon or 
the Létschberg. The German technical papers and 
the daily Press are, however, making the most of 
the achievement. The geological forecast on which 
the German engineers had to work, drawn up by a 
Swiss professor, Dr. Miihlberg, of Aarau, has proved 
of immense value and of extreme accuracy ; and 
nobody miscalculated the position of a stream, as 
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THE HAUENSTEIN TUNNEL-TYPICAL SECTIONS 


(For description see page 102) 
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was the disastrous case [in the Létschberg Tunnel. 
Thetunnel andthe approach lines are to be laid with | 


have steam traction, which may seem unfortunate | 
in view of the approaching electrification of the 

Gothard, to which the new Hauenstein base tunnel 

and line are more important than to any other artery 

of traftic in Switzerland. The Swiss Federal Railways | 
will surely think twice before allowing steam traction | 
to be used for long in a tunnel, the line through | 
which is bound so soon to be electrified. 

Of the other engravings accompanying this article, 
Fig. 3 shows the viaduct near Gelterkinden Station 
on the northern approach line to the tunnel. This 
viaduct is 162m. long, and has thirteen openings 
of 6 m. width, one of 17 m., and two of 12m. Fig. 4 
gives a view of the interior of the power-house 
outside the south portal, while Fig. 5 shows an 


a double track, but as at present arranged they are to | 
| 


| plicated and cumbersome, as the rules had to be sub- | 
mitted to the Railway and Canal Commissioners, who | instances of accidents that resulted. 


| either accepted or rejected them en bloc. 


They could not 

amend them. The President also stated that he had taken | 
legal opinion as to the power of the Board to deal, under | 
Statutory Rule 8, with the question of brake power, | 
and the opinion was adverse. | 

The witness then gave his evidence as it related to 
departments—locomotive, traftic, permanent way, and 
goods—and we may here add that in all cases of complaint 
names, dates, places, or other means of identification were 
given by the witness. He also remarked that in no case 
would a complaint be made without a remedy being 
ready for suggestion. 

No. 6 of the Prevention of Accidents Rules said that 
boiler gauge glasses were to be protected by a covering or 
guard. This rule should be amended to cover the gauges 
of sight feed lubricators, as these were liable to burst 
with changes of temperature, and, as they were fixed near | 
the fireman’s head, this was 2 source of danger. Mr. | 


showed the extent to which they were in use, and gayo 
The rule was some. 
what ambiguous, as it provided, “* except in cases whore no 
other reasonable practical means can be provided for 
dealing with the traffic.” Witness said that it was not 
difficult nor impracticable to arrange for points to ho put 
in to do away with there practices, which he told §iy 
Robert Turnbull were going out of fashion. 

Rule No. 4 was the next point dealt with by witness, 
This said, ‘ All stations and. sidings where shuiiting 
operations are frequently carried on after dark must be 
efficiently lighted.’’ He roade the general statement that 
at scores, nay, hundreds, of places this rule was not curried 
out. Very many instances were given by witness, why 
said that possibly it would be found that the proviso (hat 
the lighting was to be done at places where shuntiny wag 
frequently carried on after dark was the reason for the 
inattention, and he therefore recommended that the 
proviso be eliminated. 

Mr. Thomas said that many complaints had been recvived 








Fig. 4—POWER-HOUSE INTERIOR 


interior view of the tunnel towards the south end 
while water was being drawn off. On page 98 will 
be found a view showing the south portal-and the 
reinforced concrete power-house beside it, another 
showing the erection of scaffolding near the head 
of the work, and another taken in the tunnel while 
surveying operations were in progress. 








THE ACCIDENTS TO RAILWAY SERVANTS 
INQUIRY. 
No. IV.* 
Mr. J: H. THomas, the senior assistant secretary of the 


National Union of Railwaymen, opened the case for the 
men before the Departmental Committee on the 7th inst. 
He said that Mr. J. E. Williams, the senior secretary, 
would have given evidence but for ill-health. The Union 
has about 300,000 members, and every worker employed 
on or in connection with any railway in the United King- 
dom is eligible for membership. 

His case was that there had been a steady all-round 
increase in the number of accidents, especially non-fatal 
accidents. The fatal accidents had fluctuated a great deal, 
and, whilst witness would admit that they did not show a 
very considerable increase, he was of the opinion that the 
figures were much too high. In the figures he handed in 
he had put together the three classes of accidents—(a) train 
accidents, (6) movement accidents, and (c) non-movement 
accidents. 

Witness compared the accidents in certain grades in 
the year 1904 with the year 1913, as follows :— 


Grade. 1904. 1913. 
Checkers ve ais 1 in 3) 1 in 14 
Engine cleaners (men) . . ae | 
Engine cleaners (bo) s) 1 ,, 40 ho ae 
Engine drivers L 5 A oo 
See ee a gg ae Ly ER 
Goods guards and brakesmen. . : 3°. 
Loaders and sheeters. . ; so & da 
Permanent way men .. Rs Lk a ae 
Shunters . bi ae Lg an 


He recognised that the Order of the Board of Trade in 
1906 and that of the Home-oftice in 1907 had affected the 
number of casualties, but he showed that in some grades 
accidents had increased since the period influenced by 
these Orders. 

Mr. Thomas then said that in March, 1913, he was one 
of a deputation of railwaymen which waited upon the then 
President of the Board of Trade to urge that the Board 
should have greater powers; that its officers should 
inspect places before accidents happened ; that alterations 
relating to the brake power on goods trains should be 
made after consultation with and experiments carried out 
by the Board of Trade; that the Board of Trade should 
supervise the loading of trains and the brake power behind; 
that the Board of Trade should have authority to enforce 
its officers’ recommendations; that the control system 
should be inquired into, together with the double heading 
of trains on the Lancashire and Yorkshire and Midland 
Railways ; and that the men should have a representative 
on the Rule Book Committee of the Railway Clearing 
House in order to place the views of the men before the 
Committee when any revision of the rules took place. 
The President, in reply, distinctly stated that the present 
method of making rules under the Act of 1900 was com- 


* No, LL. appeared July 10th. 








Fig. 5—DRAWING OFF WATER IN TUNNEL 


Thomas was not aware of any case where injury had 
resulted. 

Rule 7 said that tool-boxes were to be so placed that the 
contents could be obtained by the men while the engine was 
in motion without undue risk of injury. On certain engines 
this was not done. The same rule also ordered that 
water gauges or other similar devices must be provided 
on all engines or tenders to show the amount of water in 
the tank. Mr. Thomas said that, speaking as a locomotive 
man, he knew the importance of being sure how full the 
tender was, and if a driver had his doubts as to the gauge 
it was so important a matter that he would not hesitate 
to leave the footplate to go and look at the tank for him- 
self. This rule was not fully obeyed, and witness gave the 
numbers of engines on a certain railway where the tool- 
boxes were not in accordance with rule, and where the men 
had to climb on to the tender to get to the fire-irons. 

At a certain shed in Scotland between 80 and 90 engines 
were stabled, but there were only pits for 18 or 20. 
In reply to the Chairman, Mr. Thomas said that this was 
not a transgression of a rule, but a new rule was required 
to prohibit men being called upon to crawl under locomo- 
tives. On certain engines on the London and North- 
Western screw tops were put on the eccentric oil cups, 
so that now it was necessary to crawl under the engine to 
get at them. 

A large number of the older engines required the driver 
to go round to oil. This led to the case of Driver Caudle 
being referred to, and witness said that all drivers had to 
leave their footplate to oil the motion on a long journey, 
and he thought that the present Committee should make 
a recommendation that all parts of the engine should be 
capable of lubrication from the footplate. He understood 
that since the Ais Gill accident something in this direction 


| had been done by the Midland Company. 


The carrying out of Rule No. 55 as to the fireman or 
guard of a detained train going to the signal-box had led 
to many accidents. Witness said that the men appre- 
ciated that the rule was for their benefit, but it led to 
dangerous practices, e.g., at one signal-box he named a | 
man had to cross four running lines to get to the signal-box. 
Witness gave instances where men had been killed in going 
to or from the signal-box, and quoted one case where the 
Board of Trade assistant inspecting officer had recom- 
mended that some means be provided whereby it would be 
unnecessary for the men to go to the box, but nothing had, 
as yet, been done. 

The first point as to the traffic department dealt with 
by Mr. Thomas related to the labelling of wagons on both 
sides, as laid down in No. 1 of the Prevention of Accidents 
Rules. This was not done in all cases, but the guilty 
parties were the owners of private wagons. On a given 
day it was found that out of 169 wagons standing at 
Swansea 61 wagons, all privately owned, were labelled 
on one side only. A firm in Scotland persisted in only 
labelling its shipment traffic on one side only, and at a 
station on the Midland Railway the use of the second label 
was negatived by the coal merchants taking away one label 
for their own records before the wagons had been placed 
in position. There was a proviso to the labelling rule 
which allowed for wagons in trains that were not broken | 
up on the journey to have labels on only one side. The 
witness did not object to this, but he pointed out that | 


| should the loads be broken up either before starting or | 


en route there should be labels on both sides. 

No. 2 of the Prevention of Accidents Rules dealt. with 
propping and tow roping. What these operations were 
was explained to the Committee by Mr. Thomas, who | 


as to Rule No. 5—the boxing in of point rods and sigual 
wires—not having been carried out, and he gave several 
cases of this and of point levers not being parallel with tle 
rails. 

The question of either-side brakes was then referred 
to, and witness repeated the oft-told story of the rule 
proposed by the Board of Trade, opposed by the com- 
panies, carried to the Railway Commission, the trials, the 
subsequent modification of the rule, and its approval. 

The complaint was the long period allowed to owners to 
make the change. It was admitted on all sides that a 
wagon having a lever on one side only was a great danger. 
Judging by what Mr. Thomas said, it would appear that the 
railway companies are making good progress—certain|y 
50 per cent., if not 75 per cent., of their wagons have been 
altered. It was with the privately owned wagon that the 
delay was occurring, and the witness wanted the time 
limit granted by the rule of November, 1911, shortened. 
He suggested that someone from the Board of Trade should 
give evidence as to how many wagons had been fitted. 

The propelling of trains was not subject to rule, aud 
witness thought it should be. He referred to the case at 
Royston on the Midland Railway, where in November, 
1911, two platelayers were knocked down by a long train 
that was being propelled, and quoted the severe comments 
on this practice passed by Major Pringle in his report on 
the accident. Mr. Thomas added that he asked a question 
as to this in the-House of Commons, and was told that the 
Board of Trade had taken up the matter with the Midland 
Company, but the railway company had declined to take 
the precaution the Board suggested. Witness said that 
trains of upwards of 60 wagons were propelled between 
Drope Junction and Peterston Junction, on the Barry 
Railway, a distance of 1} miles on a falling gradient, 
where the driver was unable to see the guard for the 
greater part of the journey. This was also done in foggy 
weather. On the Midland Railway trains of 60 to 70 
wagons were propelled from Royston to Middlestown 
Junction, a distance of five miles. Other examples from 
the Great Western, North-Eastern, Caledonian, North 
London, and Lancashire and Yorkshire Railways were 
given. 

A source of danger was men having, owing to curvature 
in the lines, to stand on the main lines in order to signal to 
drivers working in adjoining sidings. Many examples of 
this were given. Anotherdangerlay in men having to cross 
running lines when they went on or off duty or when 
relieving other men, and instances of this were handed in. 
Witness here remarked that it was recognised that there 
must needs be dangers in railway work, but the cases hiv 
gave were unnecessary dangers. He also mentionc«| 
cases where the clearance between rail and platform, 
shed wall, doorway, &c., was too small, and where no 
proper facilities for conveying luggage, parcels, goods, &c., 
from one platform to another existed. 

A very interesting subject was then started by the wit- 
ness. It related to the compilation of the companies’ 
rules and regulations, and led up to the suggestion that th 
men should be represented on the Rule Book Committe: 
of the Railway Clearing House, so that they could bring 
their practical experience to bear. In support of this 
suggestion Mr. Thomas quoted Sir Arthur Yorke’s report 
on the Ditton accident of September, 1912, in which it was 
pointed out that certain rules were “ mutually contra 
dictory.”” Witness did not know if the Board of Trade 
had any control over the preparation of the rules; if it 
had not, it should have. This led up to a discussion o! 
the dangers run by orders being given which were cvt- 
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trary to the printed instructions, and Guard Richardson’s 
case on the Midland Railway in March, 1913, was quoted 
in support of this. 

The last point dealt with by Mr. Thomas before the 
adjournment was the risk attached to goods trains being 
double-headed, and to two trains being joined together 
with the second engine in the middle of the train. One 
danger in the latter event was that, should both engines 
be in steam and the first driver suddenly close his 
regulator, the second engine might crush the brake of the 
fust train. The danger with double-headed trains was 
the insufficiency of the brake power in case of a breakaway. 
The witness suggested that the Board of Trade should 
conduet tests with 15-ton and 20-ton brakes to see if this 
method of working was safe. There had been correspon- 
dence with the Board of Trade on the question of brake 
power, but, in reply, it had been stated that the responsi- 
bility for determining the sections on which heavy brake 
vans were necessary must rest primarily with the railway 
companies. 

Nhe Committee then adjourned until Tuesday the 14th 
inst., and on its resumption Mr. Thomas gave instances 
where changes in the methods of working and alterations 
in the staff had been made which had led, or might lead, 
to accidents. But before doing this he reverted to drivers 
leaving the footplate to oil their engines, and said that on a 
recent morning a driver on a aledonian express fell off 
his engine while going round and was seriously injured. 
The Chairman said that he had seen the accident men- 
tioned in the paper, and had asked the Board of Trade to 
let him see the report. Mr. Thomas also instanced, as 
illustrative of orders being given contrary to printed 
instructions, that on a certain railway the Appendix said 
that on mixed trains ten loaded wagons might be taken on 
a particular branch. Instructions had now been given 
that there may be ten wagons exclusive of the brake or 
passenger coaches, but the total load not to exceed 56 
wheels for a 2-6 2 engine or 48 wheels for a smaller type. 
These instructions were contained in a memorandum 
signed by an inspector, and when the divisional super- 
intendent was asked for the instructions to be signed by 
himself he refused. Mr. Thomas also quoted the Appendix 
in use on another railway, which said that the orders 
contained therein could be varied by written instructions, 
but circumstances might arise where this was not always 
possible and verbal orders would then be given, which must 
he obeyed. On the subject of propelling the witness said 
that in the Midland Appendix there was a list of 15€ 
sections where propelling was allowed, The number oi 
wagons, exclusive of van, varied from 5 to 45. 

The accidents to permanent way men were then con- 
sidered. Although there were fewer men employed in 
1913 than in 1910 (52,517 as against 66,305), the number 
of men injured in movement accidents rose from 116 in 
1910 to 184 in 1913, and the non-movement accidents from 
2473 in 1910 to 2628 in 1913. It was hoped that the new 
rules as to look-out men would be of benefit, but look-out 
men were still required in many places to protect men 
oiling points and clearing away snow. Instances were 
given by. witness where look-out men were still unprovided, 
and he suggested that the rule left too much to the dis- 
cretion of the ganger or leading man, who, if he decided 
that a look-out man was necessary, had his gang depleted 
by one man, and the work suffered in consequence. He 
said emphatically that a look-out gnan should be appointed 
to look after all gangs of platelayers when working on the 
line. The Chairman read the statutory rule 9, which says 
that “* railway companies shall in all cases where 
any danger is likely to arise,” and the corresponding part 
of R.C.H. Rule 273 (¢), which says that “* the foreman, 
anger, or other man in charge must in all cases 
where any danger is likely to arise.” Mr. Thomas said 
that there was his point—-the responsibility rested on the 
yanger. He knew that in some cases, ¢.g., in relaying and 
other big work, the permament way inspector provided 
a look-out man, and the witness wanted him to have to do 
so in all cases. Sir Robert Turnbull pointed out that 
men may work in perfectly safe places, but witness said 
that it was difticult to guarantee this. 

Mr. Thomas quoted the report of Mr. Armytage as to a 
fatal accident to two platelayers on the North British 
Railway in August, 1913, where that gentleman said : 
“ [ do not consider that these men should have been 
working at this point without the protection of a special 
look-out man with no other duties to perform.’’ The 
Chairman had evidently looked this case up, as he sug- 
gested that the witness should read further. This he did, 
and it was found that Mr. Armytage also said that: 
* Even in the absence of a special look-out man, however, 
this accident would not have occurred if Chamberlain and 
Lawson had exercised reasonable care.’’ As to whistles, 
it appears that all the companies but three have provided 
them to all permanent way men. The exceptions are 
the London and South-Western and the North Stafford- 
shire, where only the ganger or leading man have them, 
and the Midland and South-Western Junction, where none 
are supplied. Mr. Marwood then handed in some figures 
that showed that the decrease in permanent way men in 
1913 as compared with 1910 was, in part, due to labourers 
on the permanent way being now shown separately from 
permanent way men. The number of men employed on 
railways under the heading of labourers had increased by 
16,897 and the permanent way men decreased by 13,788. 

Mr. Thomas, in connection with the goods department, 
referred to the large increase in the number of non-fatal 
accidents which he attributed to the speeding up methods 
employed on most railways, more especially the bonus or 
tonnage system adopted during the last nine or ten years. 
This made the men rush their work, and thus expose them- 
selves to a greater amount of danger than they otherwise 
would do. Witness could not prove that where bonuses 
were given the number of accidents had increased, but he 
thought that the Board of Trade should call for.a return 
from the four principal companies as to the accidents in 
four sheds, where bonuses were given, before and after 
the system was introduced. 

On the general question of accidents the witness said 
that he did not agree with Colonel von Donop when he 
told the present Committee that he did not consider that 
there was any necessity for the Board of Trade to have 
further powers. Mr. Thomas thought that there should 

be power to compel railway companies to put the inspect- 
ing officers’ recommendations into force, and that within 
& reasonable period, 








Mr. Thomas then proceeded to review his evidence 
and to repeat the recommendations he had made. As to 
Rule No. 55, he proposed that at all home and starting 
signals some mechanical or electrical appliance be pro- 
vided to render it unnecessary for the trainmen to go to the 
signal-box. Ground levers should, wherever possible, 
be concentrated in small frames. No statutory rule had 
yet been framed on subjects Nos. 7 and 8 in the schedule 
attached to the Act of 1900. No. 7 related to offices, 
cabins, &c., being so arranged that the necessity for men 
to walk upon the line was diminished, and No. 8 suggested 
the marking of fouling points. The Board of Trade 
should have power to order an inspection as to the working 
of trains on receipt of a complaint. Mr. Thomas reminded 
the Committee of what he said at the previous sitting as 
to the interview with Mr. Sydney (now Lord) Buxton as 
to the power of the Board of Trade to compel sufficient 
brake power on trains. His Society’s legal advisers 
thought that the Board had power, but, as the Board’s 
legal advisers said the contrary, it would be better to get 
the law altered. In view of this difference of opinion as 
to the rule, we think it as well to give the following quota- 
tion from it :—‘* All trains working upon running lines 
beyond the limits of stations shall be provided with brake 
vans or other suitable vehicles for the use of the men in 
charge of such trains, which shall be so attached as to be 
conveniently used by them, and also with due regard to 
safety in working the trains.” 

The witness compared the amount of inspection allowed 
by the Factory and Workshops Act, 1901, and the Coal 
Mines Act, 1911, with that permitted on railways. Under 
the first-named Act 206 inspectors were engaged, at a cost 
of approximately £75,000 a year, and under the latter 
Act there were 93 inspectors, at £34,000 a year. But for 
railways there were only 8 inspectors, at a cost of £6000 
a year. 

Provision should be made in law for the men’s repre- 
sentatives to inspect the scene of accidents, as was done in 
mines under the Coal Mines Act, 1911, Sub-sections | 
and 2, Section 16, Permission for such inspections 
and to attend the Board of Trade inquiry was often given 
but was frequently refused. Attention was drawn by 
witness to Section 7 of the Act of 1871, and it was asked 
that representatives of the men should be allowed to sit 
with the inspecting officer as either an assistant or assessor 
and have the right to ask questions of witnesses. Mr. 
Thomas also wanted the relatives of workmen killed on 
the railway to be allowed to be represented at the coroner’s 
inquest by members of their union, as was allowed under 
Sub-section 2, Section 21, of the Factories Act, 1901, and 
Sub-section 8, Section 84, of the Coal Mines Act, 1911. 

Witness said that up to two months ago some railway 
companies would not admit trades union representatives 
to be present at Board of Trade inquiries, and the only way 
to overcome this opposition was for the inspector to hold 
the investigation on licensed premises. The last company 
to give way was the Taff Vale, and its surrender was the 
result of a parliamentary bargain, as Mr. Thomas 
“ blocked” the Taff Vale Bill. When spoken to, Mr. 
Beasley, the general manager, said he knew nothing of the 
objection. But although the companies let trades union 
representatives attend the inquiries, it was purely as an 
act of grace, and, in reply to the Chairman, witness said 
that they wished for the power to attend Board of Trade 
inquiries on railway premises to be given to them by 
statutory right. Mr. Marwood said that he did not agree 
that Section 7 of the Act of 1871 above mentioned gave 
what Mr. Thomas wanted. The witness replied that in 
the Senghenydd colliery disaster inquiry the men were 
represented on the inquiry, and they desired that to be 
the practice on railways. 

In reply to Sir Alfred Ewing, Mr. Thomas admitted that 
the principal cause of accidents to permanent way men 
was the absence of look-out men. These would be move- 
ment accidents, under which class the number of fatal 
cases appeared to be diminishing—there were irregular 
fluctuations, but a reduction. The important feature 
in permanent way accidents was the high proportion of 
killed. In non-movement accidents there had been a 
material increase in number. Could Mr. Thomas throw 
any light on that ? The witness suggested that the weight 
of rails, chairs, and sleepers had increased. If, however, 
there had been a decrease in the number of men employed, 
then the larger amount of work and a heavier traffic 
would account for the increase of accidents. 

The increase in the number of non-fatal accidents, 
witness told Sir Alfred, was due to fewer men being 
employed and to speeding up. Asked if the men would 
be pleased to see the bonus system dropped, Mr. Thomas 
said some would and some would not, but he thought that 
the greed of some should not decide the question—the 
preservation of human life was of far greater importance. 
Attention was drawn to the reservation as to no other 
reasonable means in the statutory rules with respect to 
propping and tow-roping, but Mr. Thomas thought that at 
very little cost the additional connections necessary could 
be put in, and that these methods of operation could be 
dispensed with. In asking if subways and bridges were 
provided, would the men use them, Sir Alfred said he had 
often seen porters rush across the line, and witness replied 
that this was due to the pressure under which the men had 
to work. Every gang should have a look-out man, and 
the ganger should not have to be responsible for deciding 
whether there was danger or not. This led to Sir Alfred 
Ewing remarking that it appeared to him that if look-out 
men had to be appointed in every case, the trivial places 
where they had nothing to do would get them into the 
habit of doing nothing, and so they would neglect their 
work in important places. 

In reply to Mr. Marwood, witness said that there had 
been cases where the look-out man himself had been 
killed. As to the proviso about lighting where shunting 
was frequently carried on after dark, Mr. Marwood said 
that this was the wording of the report of the Royal Com- 
mission, so that if the Board of Trade had erred, it had 
been led away by the Royal Commission. Witness agreed 
that the Amalgamated Society did not object to the time 
limits given by the either-side brake rule—it was only too 
glad to get the rule. He agreed also that the original 
order of the Board of Trade zave less time than was sub- 
sequently ordered. The fouling points about which wit- 
ness wished for an Order were the fouling points at which 
men on wagons would clear each other. Finally, Mr. 
Marwood asked whether Mr. Thomas thought that the 





non-movement accident figures in the past were correct. 
One would not expect that the non-fatal cases would 
increase out of proportion to the fatal. Witness replied 
that considerable attention had been paid of late years to 
the fatal accidents, and if now the same energy were 
applied to the non-fatal, there would be a reduction in 
them also. 

The cross-examination of the witness was concluded on 
Tuesday last, when some practical railwaymen were also 
heard, and the Committee then adjourned until to-day 
(Friday). 








THE AGE OF INDUSTRIAL WORKMEN IN 
GERMANY. 


Ir has frequently been asserted that under the stress of 
modern conditions the middle-aged and elderly men are 
being turned out of factories and replaced by younger men. 
An inquiry which was made in Germany in 1912, and a 
report on which has recently been published in the Reichs- 
arbeitblatt, the official labour gazette, throws a new light 
on the question and shows that the increase in the number 
of young men is not due to the displacement of older men, 
but to the surprising increase of industries. The Govern- 
ment factory inspector for the district of Cologne states, 
for instance, that the large number of workmen below 
the age of twenty-one is noteworthy, the cause being 
found in the unexampled development of the machinery 
trades. As a consequence, makers have engaged just as 
many young men as they have been able to procure in 
order to meet their present requirements, and at the same 
time assure themselves of the requisite recruits in future, 
as it is assumed that the sons will follow their fathers’ 
trades. Again, in the heavy iron and steel trades in the 
district of Diisseldorf one of the principal reasons for the 
preponderance of the younger classes is found to be the 
extraordinarily rapid growth of the heavy iron and steel 
industry, which has outrun the local labour supply, and 
led to the engagement of foreign workers, who are, naturally, 
mostly young. Furthermore, fewer middle-aged workers 
are, naturally, employed in the newer works than in works 
which have been in existence for many years. But 
many of the works in the district of Disseldorf have only 
been established during the past twenty years. The 
chemical industry is also referred to by the same inspector, 
who points out that the percentage of older workmen in 
this branch is very high, and that the conditions in this 
respect would be still more favourable if the largest works 
in the industry were not of modern creation and had not 
experienced a period of extraordinary development. In 
the newer establishment of a particular company, which 
increased its number of workmen from 450 in 1895 to 
5850 in 1912, only 19 per cent. of the men were over forty 
years of age at the end of 1912. On the other hand, the 
number of men of over forty years of age employed in the 
older and original works was 40 out of every 100. Thus 
in the case of two works belonging to the same company 
and following a uniform labour policy, the percentage of 
the older workmen in one was over twice that in the other. 

The rubber industry is reported on by the factory inspec- 
tor for the district of Hanover, who states that the reduc- 
tion in the number of workmen of the age of thirty to 
fifty years is only apparent, as the factories increased the 
workmen by about 1500 in 1912 and only engaged young 
men. If, remarks the inspector, without a knowledge of 
these facts the conclusion were to be drawn that work in 
this branch of industry is injurious to health and the work- 
men are rendered disabled or carried off by death, this 
would be entirely wrong. 

It may in general be accepted from these reports that 
the old works which have completed their development 
employ a large percentage of older workmen, whilst the 
newer establishments or those which are expanding find 
occupation for a larger preponderance of younger people. 
A further factor in the situation is the withdrawal of 
industrial workers for the purpose of entering upon official 
or State work or of starting on their own account. For 
example, the factory inspector for Breslau remarks that 
many workmen of middle age enter Government work- 
shops, tramways, electricity works, the fire brigade, &c., 
where they are able to qualify for a pension. On the 
other hand, many others render themselves independent 
by establishing small workshops, and cycle stores, and by 
taking over public-houses, tobacconists’ shops, &c. The 
factory inspectors for Berlin, Marienwerder, Stettin, 
Stralsund, Luneberg, and Disseldorf express themselves 
in a similar manner. According to the census of 1907, 
only 6.1 per cent. of workmen were over fifty years of 
age, whilst the percentage for the unskilled was 10 per 
cent. The explanation lies in the fact that the special 
knowledge gained by the skilled workmen facilitates their 
becoming established on their own account. 

A not unimportant part is also played by the withdrawal 
of the older workmen for the purpose of embarking upon 
home industries. Thus the factory inspector for the 
district of Velbert, in which is centred the lock industry 
as well as various other branches occupied with the pro- 
duction of light iron and steel articles, has enumerated 
over 2000 workmen who have devoted themselves to 
domestic industries either because they felt no longer 
sufficiently vigorous or were disinclined for further employ- 
ment in works. A further matter relates to the foreign 
element, which, only of small dimensions formerly, reached 
nearly 1,000,000 men, who were employed in trade and 
industry in 1907, according to the census for that year. 
The greatest number by a long way were under forty 
years of age. A test ascertainment was made by the 
Workmen’s Central Bureau, at the request of the Imperial 
Statistical Board, in the case of 10,000 cards which were 
issued. It was found that of this number of foreign work- 
men only 13.7 per cent. were over forty years of age, whilst 
46.8 per cent., or nearly one-half of the total, ranged from 
twenty-one to thirty years. But the foreign workmen 
only remain settled in Germany in exceptional cases ; 
sooner or later they return to their native countries, and 
as a consequence they do not contribute towards any 
increase in the number of the older workmen employed in 
German industrial works. 








106 





THE ENGINEER 





JuLy 24, 1914 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


Jorrespondents. ) 


ELECTRICAL PROVING HOUSE. 


Sin,—Much has been written of late about the position of 
British manufacturers endeavouring to sell their goods in the 
Canadian market, consequent on the attitude of the fire offices, 
which require compliance with the code of the Chicago Board of 
Underwriters. This matter actively engaged my attention a 
year or two ago, when the position became acute, and in May, 
1913, I addressed a letter to the Secretary of the Institution of 
Electrical Engineers, putting forward my views. As this 
letter relates to a purely industrial matter, and the Industrial 
Committee have been dissolved, it is improbable that the Insti- 
tution will be able to deal with it. With the permission of the 
President, I now send you a copy of my letter in case you should 
think its contents of sufficient importance to the electrical 
industry to warrant publication in your columns. 

C. H. WorpincHaM. 

Redhill, Surrey, July 16th. 


[copy.] 
May 3rd, 1913. 

P. F. Rowell, Esq., 

The Institution of Electrical Engineers, 
Victoria Embankment, W.C. 

Dear Mr. Rowell,—In my paper, read before the Institution 
in 1899, the proposal for a central testing institution was, so far 
as I know, first made. Although I believe the time was then 
ripe for the establishment of such an Institution, the electrical 
industry was not prepared to support the proposal, and even 
received it with a certain amount of hostility, so that the matter 
dropped. 

The value and importance of a universally recognised testing 
authority has now been very poignantly brought home to the 
electrica) manufacturers of this country by the powerful position 
occupied by the testing bureau of the American fire offices in 
the United States and in Canada, and the proposal to found a 
testing institution in this country has, in consequence of the 
position which has arisen, attracted a considerable amount of 
attention, but ideas as to what is required are extremely diver- 
gent, and the whole affair is in a very nebulous condition. 

When I made my original proposal its scope wes very modest, 
and the chief object was to set a high standard of design and 
manufacture for fittings to be used on installations supplied 
by public undertakers in this country and to afford a ready 
means whereby central station engineers of municipal and 
companies’ concerns, as well as consulting engineers, could 
ascertain that the prescribed standard of excellence had been 
attained. At the time I proposed only to test types of apparatus 
and to leave the user to take his own measures for ensuring that 
the individual articles supplied to him conformed to the type. 
The American bureau S very much further than this, and 
professes to inspect and attach labels to every individual article 
that is used. 

The first question to consider is whether the National Elec- 
trical Proving House should be a branch of the American or 
closely affiliated to-it,or whether it should be an entirely separate 
and independent concern. I am unhesitatingly of opinion that 
it should be the latter. The British electrical industry should 
set its own standards, and should take its own measures for 
securing compliance with those standards. The aim should be 
to put such a hall mark on goods manufactured in Great Britain 
that it will be recognised as a standard of excellence over the 
entire world, and be recognised as securing such standard for 
any articles to which it is applied. 

The next important question to decide is whether the National 
Electrical Proving House should draw up rules and regulations 
as well as make tests for compliance with standards set up. I 
am strongly of opinion that it should not. As regards articles 
in common use on consumers’ installations, I am of opinion that 
the Institution of Electrical Engineers should draw up rules in 
general terms, as has been done in the Wiring Rules issued by 
that Institution. These rules, as is at the present the case, 
should deal with the matter in general terms, and should 
expressly avoid the indication of any particular methods 
whereby those general requirements are to be carried out. At 
this point the Engineering Standards Committee should step in 
and should draw up detailed specifications for the individual 
articles or methods to comply with the general rules issued by 
the Institution. The Engineering Standards Committee has no 
machinery for testing, and therefore at this stage the work 
should be handed over to the British Testing Institution, or, 
as I have proposed to call it, the ‘‘ National Electrical Proving 
House,” which body would carry out tests and make examina- 
tion to ensure that the specifications were complied with both 
as regards design, dimensions, and performance. 

Lastly, in the event of investigations being necessary to 
determine laws affecting the design of apparatus or to ascertain 
the properties of materials or generally to obtain scientific or 
engineering data, the National Physical Laboratory should 
undertake the work and carry out the necessary experiments. 

There would thus be a complete chain, with existing Institu- 
tions carrying out each its proper work, and the National 
Electrical Proving House filling a gap which unquestionably 
now exists, and which none of the other institutions can properly 
fill. There would thus be no overlapping or duplication, and 
each body would be strengthened. 

The third point to consider is whether the National Electrical 
Proving House should test for type only or whether it should 
attempt to carry out an inspection of every individual article 
supplied. Such a detailed inspection, if it is not to be far worse 
than useless—as it would be if it engendered a false sense of 
security—must be carried out on the lines of Government over- 
seeing. This would mean an enormous staff of well-paid over- 
seers, and, in addition to the costliness of the staff, there would 
be the interference with manufacturers and the inconvenience 
entailed on them which would unquestionably represent a very 
substantial augmentation of the cost of production. In my 
opinion, although the detailed inspection during manufacture 
of plant and apparatus by independent overseers unquestion- 
ably gives the best guarantee for efficient construction, it would 
constitute an intolerable burden on the electrical industry if 
enforced for all manufactured goods. Although the American 
bureau professes to inspect, it does not do so in anything like 
the effectual manner above indicated. It relies largely upon good 
faith of manufacturers, upon their unwillingness to risk being 
truck off the list of approved manufacturers, and on spasmodic 
aud unexpected actual inspection. 

As regards the general scope of the Proving House, although 
fire offices would unquestionably be largely interested, I do not 
think that it should by any means be confined to looking after 
apparatus from the fire hazard point of view only. It would. 
I am convinced, be invaluable to public supply engineers and to 
consultants. 

Broadly, my idea of the field of operations of the Proving 
House is as follows :-— 

I should be prepared to test all electrical apparatus for com- 
pliance with certain standards. Primarily these standards should 
be those embodied in standard specifications of the Engineering 
Standards Committee, but I would not limit the tests to these 
standards, though the certificate or hall mark or whatever form 
the stamp of approval might take would necessarily vary with 
the standard to which the articles had been tested. I should 
see no objection to the Proving House testing for compliance 
with the rules of any recognised authority. For example, 
the Electrical Manufacturers’ Association might draw up rules 





of their own for articles not covered by Institution rules or 
Engineering Standards Committee’s specifications, so also might 
ublic supply engineers. Again, I should see no objection to the 
ving _ abe testing for compliance of British-made goods 
with the rules of the American bureau ; this would go far to 
diminish the grievance under which British manufacturers now 
labour, é.e., the goods could be tested in this country instead of 
having to be sent to Chicago. I am doubtful whether the 
Proving House should test to a specification supplied by an 
individual manufacturer for his own wares, and consider that 
this point might be usefully discussed. 

In addition to the main work of testing for type, which 
practically means the testing of — prepared designs, 
should see no objection to the Proving House undertaking the 
inspection of individual articles on request of purchasers or 
manufacturers and on the payment of suitable fees. This 
detailed overseeing would be work additional to its main func- 
tions, and would not form an integral part of them. 

I now pass on to the constitution of the governing body of 
the Proving House. On this will, 1 apprehend, depend almost 
entirely its utility to the industry. It is absolutely necessary 
that it should be thoroughly representative of every interest 
involved, that it should be entirely independent, and unquestion- 
ably above suspicion of bias or mala fides. The following in- 
terests should, 1 think, be represented in about the proportion 
indicated :— 


Board of Trade 1 
Admiralty .. .. .. l 
War-oflice a nae 1 
Post-office .. 1 
Ottice of Works 1 
Home-office .. ae ee 1 
Engineering Standards Committee 2 
National Physical Laboratory .. -, 1 
Institution of Electrical Engineers ..  .. .. 2 
Incorporated Municipal Electrical Association 2 
Engineers of Public Supply Companies .. .. .. 2 
British Electrical and Allied Manufacturers’ 
DER Sess ek Ge ee as ce 
Cable Makers’ Association .. l 
Fire offices .. .. .. «- : 


Tramways Association » Mahan. wes, fas 
Professorial Staff of Technical and Engineering 
Colleges <a ee ee es fae 
Representatives of large purchasers of apparatus 
such as railway companies, docks, &c. i ae 
Consulting engineers .. ee Seen tke Tee 


From the foregoing should be selected a small Executive 
Committee composed, roughly, as follows :— 


Representing— 
Government departments... .. .. 
Municipal authorities . . 

Public supply companies 

Fire offices os 

Manufacturers 

Consultants .. .. .. «2 «2 os os 
Institution of Electrical Engineers .. .. 

The actual work of the Proving House should be under the 
direction of an electrical engineer of the highest standing and 
technical and scientific attainments, who should be paid a 
thoroughly adequate salary and devote his whole time to the 
work of the Proving House. Under him should be an adequate 
well-paid staff. 

All certificates should be granted on the recommendation of 
the technical paid director, but should not be issued unless and 
until approved by the Executive Committee, whose recommenda- 
tions should be subject to the approval of the main governing 
body, though, for practical purposes, this latter body. would 
probably delegate its powers largely to the Executive Committee. 

The question of funds is a vitally important one, and un- 
doubtedly presents very considerable difficulties. In the early 
stages the Proving House could not hope to be self-supporting, 
and would have to be subsidised by all the interests concerned, 
but later on, when it had attained the importance contemplated, 
the money received in fees would probably go far towards 
rendering it self-supporting. 

The foregoing observations merely indicate the roughest 
and broadest possible outline of what I conceive would be the 
most useful and suitable form for the proposal to take. I have 
left untouched many questions that would have to be settled. 
The question would probably arise as to whether the Proving 
House would examine foreign goods imported into this country. 
The answer would probably be that such goods should be certi- 
fied subject to a clear indication of their country of origin. 

Yours very truly, 
(Signed) 
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C. H. Worpincuam. 


METRIC SYSTEM. 
Sir,—The pen name of your correspondent who opposes the 
metric system in last week’s number shows him to be possessed 
of a full measure of that innate conservatism which opposes 


the use of vulgar fractions, or that, if it did not, the decimal 
system would have broken down. In point of fact it is alwayg 
convenient to halve and quarter the lowest units in every 
system of weights and measures, and there is no reason in theory 
or in practice why this should not be done. Moreover, there are 
evident traces of bias in his letter, in so much as he will not admit 
the superiority of the metric system over our units in the mutter 
of relationship between length, weight, and capacity. It jx 
well known that, given the dimensions and specific gravity of 
any body, its weight can be expressed at once if metric measure. 
ments are used, The relationship which he mentions betwcen 
the gallon and the pound occursat that point onlyin the British 
system and does not extend to length. It-is impossible, for 
example, to see at a glance how many pints there are in a jin. 
dredweight of water, whereas the number of litres in 50 kilos, 
is known without calculation. This relationship is one of the 
most valued points of the metric system, and one which, L 1 ust 
say, is generally admitted by its opponents. 

Your correspondent appears to have forgotten his school days 
and the dreary hours spent in endeavouring to learn by heart the 
various “‘ tables” of length, capacity and weight, and the time 
spent in * practice reduction ’’ and ‘‘ compound arithmetic.” 
Surely the ease with which the ten times table was learnt 1st 
have impressed itself upon his mind ; what that table is in the 
multiplication tables, the metric system is fo our present com. 
plicated methods. 

Every manufacturing engineer who reads your corresponde:it’s 
letter and who has studied this question impartially must 
traces of bias in his attempt to conjure up visions of prohibitive 
| expense in making the change. He writes as though all the 

“thousand and one tools”? would have to be scrapped and 
replaced-—obviously an exaggerated view of admitted dilli- 
culties. Some cost and inconvenience there would be, of course, 
In the words of a well-known manufacturing engineer of Min- 
chester :—** I can understand how some men, who have iow 
opportunities of coming into contact with customers or coi. 
petitors who are using the metric system, will somewhat shrink 
from making a change. Great benefits, however, can only |x 
obtained by some efforts being made.” 

Lord Kelvin said :—** I believe I am not overstating the truth 
when I say that half the time occupied by clerks and draughits- 
men in engineers’ and surveyors’ offices—I am sure at least 
one-half of it—is work entailed upon them by the inconvenience 
of the present farrago of weights and measures. The intro- 
duction of the French metrical system will produce an enormous 
saving in business offices of all kinds---engineering, commercial, 
and retail shops.” 

Your correspondent is mistaken when he asserts that the 
metric system has been legal and optional for something like 
fifty years. It was only in 1897 that standards were furnished 
to local authorities ; before that no trader could use a metric 
measure because it could not be verified. Since then their use, 
particularly in manufacture, has increased enormously, and all 

’ firms which do a foreign and home trade have to use both systems, 
necessitating double stocks and more labour, time and greater 
space in the works. 

I think that the Decimal Association should be the best judge 
of the volume of feeling on this question. As an indication of 
that feeling I would point to the result of a discussion at Bradford 
last November, when a crowded meeting of the members oi 
the Bradford Textile Society and of local engineers passed a 
resolution in favour of the compulsory adoption of the metric 
weights and measures with only four dissentients. 

What other countries have done with great success and great 
advantage we can do. Every householder has once a year to 
face the discomforts and inconvenience of spring cleaning, but 
he realises the advantages which ensue from it, because expe- 
rience has taught him. In the same way we have the experience 
of other countries who have been through a national spring 
cleaning of weights and measures, and in every case they teach 
us that the results are beneficial and the inconvenience is small. 

G, E, M. Jounson, 
Secretary, the Decimal Association. 
London, E.C., July 20th. 
r 
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MECHANICAL FILTERING PLANT. 

Sir,—We notice in an article headed ‘“‘ New Filtering Plant 
at Clydebank,” in your issue of the 10th inst., a statement that 
the mechanical open gravity filters, each having an effective 
filtering area of 252 square feet, put down at Clydebank, ‘‘ are 
claimed to be the largest mechanical filtration units in the 
United Kingdom.”” We would, however, like to point out that 
such claim is incorrect, as we laid down last year at Christ- 
church, Hants, for the West Hampshire Water Company, an 
important installation comprising mechanical open gravity 
filters, each unit of which has an effective filtering area of 
rather over 314 square feet, each of which is therefore approxi- 
mately 25 per cent. larger than the filters referred to in your 
article on the Clydebank filter plant. 

As the Christchurch filters possess unique features, and have 
been visited by engineers from all parts of the world, we enclose 
a photograph in case you may like to illustrate them, and we 








MECHANICAL OPEN GRAVITY 


every reform in this country. His opposition is akin to that 
which was offered to the introduction of railways and to the 
reform of the calendar. 

He falls into the common error of assuming that the adoption 
of the metric system of weights and measures would preclude 





FILTERS AT CHRISTCHURCH 


trust that in fairness to ourselves you will be so kind as to give 
publicity to this correction. 
(For THe Canpy Fitter Company, LIMITED), 
Frank Canby, Managing Director, 
London, July 2Ist, 
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HYDRAULIC PLATE BENDER. 


An interesting boilermaker’s tool, which has recently 
been constructed by Rice and Co. (Leeds), Limited, Leeds, 
for bending marine boiler shell plates up to 15ft. wide by 
2in. thick and of 0.3 to 0.4 per cent. carbon, is shown in the 
accompanying illustration. With this class of tool plates 
of varying width have to be bent, and as the bottom edge of 
the plate must alwaysbe at the floor level, whether the plate 
be narrow or wide, it will be seen that the ram cannot be 
connected directly to the moving beam owing to unequal 
thrust which would occur when a narrow plate was being 


bent. Some means had therefore to be adopted to give | 


a parallel movement to the moving beam, and the makers 


have effected this in a direct manner, as will be seen by | 


the illustration. They claim that there is very little 
frictional loss in the machine, and that practically the 
whole power of the ram is exerted on the plate ; also the 
power exerted is constant through the whole stroke of the 
beam. There are two methods provided for feeding the 
plates through the dies, one by the gripping rollers to be seen 
on the left of the machine, and the other by a revolving 
drum and wire rope. Both feeds are actuated by the small 
inclined hydraulic cylinder seen on the right of the machine, 
and the rate of feed is easily set by the slotted plate con- 


nected to the cylinder. The feeding is entirely automatic. | 
The stroke of the main ram is controlled by a suitable | 


tappet rod acting on the working valve, and is adjusted 
hy screwed collars, so that when the desired radius of 
plate is obtained very little pressure water beyond what 
is actually necessary to bend the plate is used. The 
machine, as will be seen, is of massive proportions through- 


out and is entirely of steel, with the exception of the main | 


ram, which is of cast iron. 








A NEW FORM OF LOCK NUT. 


Our attention has been directed to a new form of lock 
nut named Vislok, and manufactured by Vislok Limited, 
3, St. Bride’s House, Salisbury-square, Fleet-street, E.C. 
A section of a Vislok nut is given herwith. The nut, it 


will be seen, is in two parts permanently connected. | 





The parts may with a spanner be rotated separately, 
but cannot be pulled out of engagement with one another. 
The twin nut has ordinarily a depth of about 14 times that 
of a common single nut. In the course of manufacture 
the lower nut is first drilled and then recessed on the 
upper face for about half its depth, and with the walls 
of the recess sloping inwards. The upper nut is turned 
with a parallel sided spigot on its under surface, and is 
drilled with a taper hole. The two parts are then held 
together by hydraulic pressure while a drift is pressed 
through them. The spigot is thus swollen out until it 
fills the cavity in the under nut tightly. The combined 


| nut is then tapped through with a continuous thread. 
In this condition a gauge line, half on each nut, is stamped 
on one of the six flat faces. 

To put a Vislok nut on to a bolt both its faces are 
embraced by a spanner. This action is performed just 
as with a common nut. To lock the nut, the top section 
alone is spannered, and is turned as far as it will go. To 
unlock it, the top section is again spannered and turned 
back until the two gauge masks are again in line. The 
thread is now once more continuous, and the nut can be 
removed by embracing both parts with a spanner. 

Simple as the construction of the nut undoubtedly is, 
| it is not easy to explain its action concisely. We may 
say, however, that it depends for its locking effect on the 
| action of the swollen spigot which strives to force more 
metal into the thread than the thread will hold. A 
| peculiar point about the nut is that in both parts of the 

nut when locked the nut thread makes contact with the 
underside of the bolt thread. It is claimed that the nut 
does not bruise the thread, either its own or that of the 
bolt, that it can be used repeatedly, and that the bearing 
| pressure throughout the thread on the nut is uniform. 
The nut is made in many forms and dimensions. It can 
| be obtained, for instance, as a cap nut and as a wing nut. 
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PROGRESS IN THE MARINE STEAM ENGINE 
ON THE NORTH-EAST COAST.* 
By A. C. ROSS. 


WuEN I was honoured by an invitation to contribute a 
paper to this summer meeting on the recent history of marine 
| engineering on the North-East Coast of England, I was faced 
by two difficulties; on the one hand how to introduce into 
such @ paper any matter that was not already familiar to most 
| of the menibers of the three Institutions, and in the case of any 
information that might be new to some of my hearers, how to 
avoid covering ground. that had not already been thoroughly 
explored by other writers. My justification is that our North- 
East Coast ‘ Transactions,’ though rich in contributions of 
great merit and variety, do not contain a review specifically 
marking the accomplished facts of marine engineering of to-day, 

Since we in Newcastle were last honoured by a visit from the 
Naval Architects in 1899 much water has passed under the High 
Level Bridge ; in fact, the problem of making the later super- 
| Dreadnoughts—described to us by Mr. Perrett in his most 
| interesting paper—do likewise has become a difficult one, and 


| just as these ships have increased in size, so has the whole basis 
| of marine engineering expanded in a most remarkable manner. 
| It is not proposed in this paper to open the gates to any new 
field in marine engineering or to discuss the merits of the.very 
latest developments in marine propulsion, a subject that has 
quite recently been so fully dealt with in the ‘‘ Transactions ”’ of 
| our local Institute, but it is hoped that a short review of the 
| improvements, changes, and work done in marine engineering, 
| with which we on the North-East Coast have been associated 
since 1889, will be of interest, if merely to put on record in our 
local ‘* Transactions ”’ the position of the marine engine of to-day 
as compared with that of 1899, and to attempt to give in true 
perspective the rate of progress in the advances that have been 
made, for it is doubtful whether any similar period in the history 
of marine engineering, from the day when the first steam- 
propelled collier, the John Bowes, built by Messrs. Palmer’s in 
1852, was successfully tried and run, can show so great an 
advance in certain directions, as do the last fifteen years. There 
is no desire to make it appear that the improvements, changes, 
and work done on the Tyne during this period are attributable 
solely to Tyneside engineers ; indeed, we must always recollect 
that in 1814 there was a total of only five British steamers 
trading regularly, all of them in Scotland, and that even the 
first engines fitted to the John Bowes were built in Scotland, 
but it must also be recorded that the greatest development in 





* North-East Coast Institution. Read at the summer meeting in 
Neweastle-upon-Tyne, July, 1914, 








marine engineering of recent years, and one emanating from the 
Tyne, has been due to the introduction of the marine steam 
turbine, following on the performance of the little Turbinia, 
which so surprised the world in 1897. 

The writer has, naturally, based most of his information on 
those engines which have been built by his own firm. In doing 
80, however, he has no wish to ignore the many notable achieve- 
ments carried out by the other North-East Coast marine engi- 
neering firms, amongst whom the following are well-known : 


TYNE. 


The North-Eastern Marine Engineering Company. 

The Parsons Marine Steam Turbine Company. 

Palmer’s Shipbuilding and Iron Company, Limited. 
Swan, Hunter and Wigham Richardson, Limited. 

The Wallsend Slipway and Engineering Company, Limited. 
J. P. Rennoldson and Sons. 

J. Redhead and Sons, Limited. 


WEAR. 


W. Doxford and Sons, Limited. 

+. Clark, Limited. 

J. Dickinson and Sons, Limited. 

MacColl and Pollock. 

North-Eastern Marine Engineering Company, Limited. 


TrES AND HARTLEPOOL. 


The Central Marine Engine Works. 

Richardsons, Westgarth and Co., Limited (Hartlepool). 
Richardsons, Westgarth and Co., Limited (Middlesbrough), 
Blair and Co., Limited. 

Smith’s Dock Company, Limited. 


Looking at the progress made from the year 1899 onwards 
it is impossible to over-estimate the debt the engineering world 
will always owe to the courage, skill, and perseverance 
of the pioneers of the light reciprocating engine, Sir 
John Thornycroft, Mr. Yarrow, the late Mr. Francis Carr 
Marshall, and others. By adapting the features of locomotive 
practice to marine engineering, it is to them we owe that great 
advance attained in power for space and weight, due to lighter 
scantlings and increased revolutions and piston speeds. 

In Mr. F. C. Marshall’s paper, read in 1888 before the Institute 
of Naval Architects in Newcastle, there appears a list of vessels 
with particulars of the weight of engines per indicated horse- 
power, weight of boilers per indicated horse-power, and total 
weight of machinery per indicated horse-power. 

In 1899 the late Mr. F. T. Marshall (son of Mr. F. C. Marshall) 
read a paper before the Institute of Nava] Architects giving 
details as regards the boiler installation of certain cruisers, 
in which may be found a list giving further Sa of 
weights. A similar table, if brought up to date, would show the 
great changes and advances which have been made up to the 
present day. As a comparison with these tables it may be noted 
that by the introduction of an all-geared installation in light 
cruisers of high power it is quite possible and practicable to 
reduce the total weight of machinery to about 60 lb. per shaft 
horse-power, and by the adoption of oil fuel only to get as much 
as 140 shaft horse-power per ton of boiler. 

In the case of destroyers with three shafts and geared cruising 
turbines the corresponding figures would be about 33 Ib. total 
weight of machinery per shaft horse-power and about 190 shaft 
horse-power per ton of boiler, Whereas in 1899 the corre- 
sponding figures were about 220 lb. for total weight of machinery 
per shaft horse-power and about 24 shaft horse-power per ton of 
boiler using coal for cruisers; and 56lb. total weight of 
machinery per shaft horse-power and 97 shaft horse-power per 
ton of boiler using oil for destroyers. 

From 1899 to about 1908 little advance was made in the 
naval reciprocating marine engine in regard to design, though 
some economy was effected by the use of the closed exhaust 
in the main engines, which has become such a prominent feature 
in the modern turbine-engined ship, where the saving is most 
marked. 

A simple but reliable rule for the advantage gained by the use 
of the closed exhaust in the turbines being z + y = consump- 
tion per shaft horse-power with open exhaust, and z + y/2 
= consumption per shaft horse-power with closed exhaust ; 
where x = pounds steam per shaft horse-power for main turbines, 
and y = pounds steam used by auxiliary engines per shaft 
horse-power of main turbines. 

This period, however, saw the passing of the Belleville boiler, 
leaving either the Yarrow or Babcock and Wilcox boilers para- 
mount for large war vessels, a position which they still hold to- 
day, and for small craft the Yarrow small tube boiler or one of 
similar principle. 

When the first Dreadnought was just ready for her trials in 
1908 the two previous first-class battleships, the Agamemnon, 
built by W. Beardmore and Co. and engined by R. and W. 
Hawthorn, Leslie and Co., and the Lord Nelson, built and engined 
by Messrs. Palmer’s, were nearing completion, and had success- 
fully run their trials, it was felt by those who were engaged on 
those two vessels that thanks to the high pitch of accuracy in 
manufacture, due largely to’ the system of standardisation 
originated by the British Admiralty in 1903, and to the intro- 
duction of forced lubrication—a matter in which Messrs. 
Palmer’s had taken so much interest, and with which they had 
achieved such excellent results in destroyers—an engine of 
exceptional excellence had been realised, ensuring great relia- 
bility and confidence under the stress of a full-power tria]l. But 
the adoption of the turbine by the Admiralty, whilst introducing 
an engine requiring equal, if not more, minute accuracy in 
manufacture, heralded a time incomparably more peaceful and 
restful for the engine-room staff, a time of great economies as 
regards personnel, fuel, maintenance, overhaul, upkeep and 
stores. Second only to this in importance in obtaining the 
remarkable results of the last few years has been the adoption of 
oil fuel, again reducing the personnel and enabling continuous 
steaming to be carried out with a degree of certainty and ease 
unknown where coal-fired boilers are used. 

The remarkable results obtained in 1899 with H.M. destroyer 
Viper, contracted for to the British Admiralty by the Parsons 
Marine Steam Turbine Company, who placed the order for the 
hull and boilers with Hawthorn, Leslie and Co., bring to one’s 
recollection the historic days when those full-speed runs were 
made; a speed which has never, to the writer’s knowledge, 
been surpassed. The stokeholds in those days, where everyone 
did ‘“‘sweat and everyone did swink”’ to feed the rapacious 
maw of the turbine, let loose for the first time in a real destroyer, 
are unknown to the new generation of engineers, brought up on 
sprayers, mirrors, and thermometers. 

Attention has already been drawn to the accuracy required 
in turbine manufacture, and one has become accustomed to 
speak and draw, if not to think, in thousandths of an inch, and 
to aim at a higher pitch of perfection than was generally con- 
sidered essential with the reciprocating engine. Even in the 
erection of turbines in the ship new practices have become 
necessary in order to ensure the best possible alignment, but the 
result in the finished article is what must be borne in mind. 
If fifteen years ago we had been told that main bearings with the 
white metal only ,,in. proud of the brass would show no appre- 
ciable wear down after thousands of miles of steaming, the 
statement would have been received with no little scepticism. 

But the general improvement is not solely confined to the 
introduction of the turbine and of oil fuel, but extends also to 
many smaller details in the modern war vessel. The close 
attention paid by engineers to the care and maintenance of 
boilers has proved that the life of the water-tube boiler of to-day 
is far in excess of what was anticipated at its inception; the 
reliability of the condenser tube of to-day has greatly eased the 
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engineer’s lot, and the i dv < d by the im- 
prov t condensing plant, together with their air and cir- 
culating pumps, have assisted in assuring the economical success 
of the turbine. We are in no small measure indebted to the 
Admiralty for the high pitch of perfection to which our materials 
have been brought. 

With regard to the auxiliary engines, which play so important 
@ part in naval work, a steady es, Ya ae improvement has 
been noticeable during these fifteen years, an improvement 
necessitated by the added importance of the work these engines 
have to perform. Practically all auxiliary reciprocating crank 
engines are now of the enclosed type, with either forced or 
splash lubrication. Pumps such, for example, as those for forced 
lubrication have become almost as important for the successful 
running of a ship as the feed pump. We have seen the turbo- 
generator initiated, as far as our Navy is concerned, by Tyneside 
engineers, become a recognised part of the electric installation of 
the big ship of to-day. Turbine-driven feed and circulating 
pumps and fans have been satisfactorily installed and run in 
ships, and will doubtless gain more favour as confidence is 
gained in their prolonged running. The oil-driven generating 
plant has established its position on board ship, running in 
parallel with other steam types of the electric light installation, 
enabling the lighting, ventilating, and sanitary arrangements to 
be carried on without raising steam. 

The writer remembers when he first visited a Royal dockyard, 
wondering at the villages of spare square boilers under the 
charge of the naval store officer. One imagines nowadays that 
with ordinary care a vessel can finish her allotted span of life 
with her original boiler tubes still serviceable. 

It may be of interest, in view of the remarks made in Mr. 
Perrett’s paper, to give here a few other particulars of the 
machinery of the Chinese training cruiser Chao Ho, in addition 
to those items mentioned in the above list, seeing that all par- 
ticulars have been published regarding the other two vessels of 
this class, the Ying Swei and the Fei Hung, the latter built in 
America. Engines of Parsons reaction type, three-shaft arrange- 
ment, high pressure on centre exhausting into two low-pressures 
on wing shafts, propellers 5ft. 6in. diameter by 5ft. 6in. pitch by 
13} square feet projected area. Boilers, four single-ended 
cylindrical, 12ft. 9in. diameter by 9ft. long, 6068 square feet. 
Heating surface and grate area, 200 square feet and two Yarrow 
boilers of 8000 square feet heating surface and 133 square feet 
grate area, all boilers working at 235 1b. pressure and adapted 
for coal and oil fuel. The shaft horse-power developed on the 
full power trial was 8622 at 22.123 knots with 555 mean revolu- 
tions, the coal per shaft horse-power being 1.51 Ib., and on the 
twenty-four hours’ trial 2.47 lb. per shaft horse-power at 12.6 
knots. 

In the foregoing remarks I have referred chiefly to the effect 
that the later developments in the design of the marine engine 
have had on naval work, but the changes in the vessels of the 
mercantile marine, whilst perhaps not offering so many striking 
examples, go to show that finality is as far off as ever. 

We have in these fifteen years seen the same enormous increase 
in power, where desired, in the mereantile marine as we have in 
the navies of the world, and, as this paper purposes to be a review 
of North-East Coast Marine Engineering, it is with justifiable 
pride that one has to make mention of the Mauretania, the 
vessel which at the time of writing still holds the record for the 
Atlantic, and whose performance reflects such great credit on 
the designers and builders both of the ship and her engines. 
There, again, the turbine made the desired results a practical 
engineering possibility, as an increase of 55 per cent. on the 
largest power then installed in an ocean liner would have been 
a difficult problem in reciprocating engines. Whilst referring 
to the designers and builders of the Mauretania’s engines, the 
Wallsend Slipway and Engineering Company, reference must be 
made to the valuable work done by them in connection with 
that important branch of modern marine engineering, the use of 
oil fuel in the merchant service. The system is now so well 
known that there is no necessity to say more than that it marked 
another milestone in the history of marine engineering that we 
have passed during the last fifteen years. 

With regard to the savings effected in fuel economy, the 
following is a quotation from Mr. Marshall’s paper of 1887 :— 
“‘It may be interesting here to note that in 1872 the average 
consumption of coal per indicated horse-power was 2.11 Ib., 
whilst in 1881 it was 1.828, showing a decrease of 13.28 per cent., 
the piston speed in 1872 averaged 376ft. per minute, against 
467ft. in 1881, while the average working pressure was 52.5 Ib. 
in 1872, as against 77.4 lb. in 1881. In concluding, I remarked 
as follows (Mr. Marshall was here referring to a paper read by 
him in 1881) :—*As increased pressure means increased effi- 
ciency, there does not appear any reason why the standard of 
150 lb. should not be sought as that of the future.’”’ This fore- 
cast was realised, and in 1887 the normal working pressure was 
150 Ib. and the average consumption about 1.7 Ib. per indicated 
horse-power. The average consumption of a triple-expansion 
in 1899 was about 1.5 lb., and little, if any, advance has been 
made on that, except in the case of quadruple-expansion engines, 
till we come to what are, as far as the writer is aware, the best 
coal consumption results yet obtained with reciprocating engines, 
namely, those of the Port Kembla. Full details of this were 
given by Mr. Gray in his paper before the Naval Architects in 
April of this year. These vessels—built by Hawthorn. Leslie 
and engined by the North-Eastern Marine, who have done so 
much to further the cause of superheat—have realised results 
on repeated all-round voyages that make one wonder why super- 
heat has not gained more favour in British ships. 

The gradual adoption of superheat to marine engines on the 
Continent and to locomotives both abroad and in Great Britain 
marks its slow but sure advance towards more general use. The 
obvious difficulties connected with its application to vessels 
which do not run continuously at or at about their full power 
is one which will be overcome ; and, again, the reliability of the 
condenser and. distilling and evaporating plants of to-day, 
coupled with the absence of internal lubricating oil in the turbine, 
and the improved methods of filtration obviate those sources of 
danger which were formerly considered objections. If for war 
vessels a system could be devised whereby the anproximate 
amount of required superheat could be maintained for varying 
powers and numbers of boilers in use, this would, naturally, 
hasten the introduction of superheat and bring about a further 
economy in fuel. Again, the introduction of geared turbines, 
consisting of smaller units, facilitates the substitution of cast 
steel for cast iron for those parts which are subjected to high 
temperatures, as it is found necessary in land practice in order 
to obviate the troubles associated with the growth of cast iron. 

The period under review offers a very notable landmark in the 
history of the mercantile marine in the case of the Vespasian. 
followed shortly afterwards by that of the Cairnross. They 
mark the first introduction of the turbine engine, due to the 
successful application of gearing into slow-speed tramp steamers, 
and full details relating to them have been vublished elsewhere. 
Little did the sceptics of 1910 think that after four years’ hard 
work the engines of the Vespasian would, without any important 
renewals commence a new lease of life in a new shiv, and unless 
one is mistaken even greater economies will be effected in the 
new ship by the introduction of more recent improvements in 

details of arrangement. Of special significance in the case of 
geared turbines, as also in that of the direct-driven turbines, 
is the complete absence of any apnreciable racing of the screws, 
even in the heaviest weather, a feature certainly unknown to 
engineers fifteen years ago. 

As is commonly known, the gearing of marine engines is no 
new invention, and it is interesting to remember that when 
first adopted, in about 1850, the gearing was used to increase 
the*revolutions of the screw, as anything over 200ft. piston 
speed was considered dangerous. Now, however, the reverse 





is the ease, for the engines require the high velocity and the 


propellers a proportionally low velocity to obtain the desired 
efficiency of both. 

The results of the Vespasian and other vessels fitted with 
geared turbines have been so eminently satisfactory that few, if 
any, designs for the machinery for war vessels are submitted 
to-day in which a partially or an all-geared system are not 
included. 

Economies in consumption more nearly approaching the 
results obtained in the most up-to-date power stations, of which 
those belonging to the Newcastle-upon-Tyne Electric Supply 
Company are being thrown open to our visitors during their stay 
in Newcastle, have, thanks to the introduction of gearing, now 
come within the reach of the marine engineer, a consideration 
which, especially at moderate speeds, overcomes the objection 
which has been the ruling argument with many shipowners 
against the adoption of turbines for anything less than about 
18 knots. The writer is not in a position to give official figures 
for the very latest geared vessels ; suffice it to say that the saving 
of consumption in the latest destroyers with geared turbines 
greatly surpasses any results previously obtained in war vessels 
of any type. 

Without elaborating detail, it has been impossible in this short 
review to do more than touch on the main features of the im- 
provements made during these fifteen years, and, realising the 
vast extent of the bibliography not only of the whole subject, 
but of each feature, no attempt has been made to swell this 
review by giving extensive tables, drawings, and data. 

A list of some of the many publications dealing with the 
questions touched upon will be found at the end of this review.* 

It has been customary for writers of historical papers to don 
the prophet’s mantle, and so run the risk of being an object 
lesson to posterity. It is quite the exception as far as the 
writer is able to judge in dealing with the period under review, 
to read of anyone who fifteen years ago foresaw either the 
established reign of the turbine or the elasticity and life of the 
marine water-tube boiler, or the enormous advantages of oil fuel 
or the successful application of gearing, and so he hesitates at 
prophecy, and is content in saying that as long as vessels require 
propelling men will be found on the North-East Coast to lead or 
follow in the pursuit of still further perfecting that branch of 
engineering so closely associated with the three kindred Institu- 
tions now meeting in Neweastle. 








CATALOGUES. 





J. J. Hotmes anp Co., Neweastle-on-Tyne.—-From this firm 
we have received Pamphlet 34 A, on high-tension ironclad 
switchgear. 

Joun I. THornycrorr anp Co., Limited, Caxton House, 
Westminster.—A well got up publication on marine motors 
and motor boats has reached us. 

THe EptIson AnD Swan UNITED Evecrric Ligut Company, 
Limited, Ponders End, Middlesex._- We have received a copy of 
this firm’s latest catalogue dealing with Ediswan bells, batteries, 
pushes, &c. 

Youncs, Ryland-street Works, Birmingham.—A new list 
dealing with “‘ Ryland ”’ patented worm screw pulley blocks has 


re&ched us. The special advantage of this block is its quick 
lowering and control brake. The block is now made to lift up 
to 3 tons. 


Txe British THomson-Hovuston Company, Rugby.-—From 
this firm we have received a leaflet giving prices and other 
particulars of motor and generator pulleys; also pamphlets 
dealing with B.T.H. continuous-current crane motors and 
porcelain insulators. 

THE Epison anp Swan UNITED Etectric Licut Company, 
Limited, Ponders End, Middlesex.._We have received a copy of 
this company’s latest fan leaflet, which embodies this season’s 
new patterns of convertible table or bracket fans, ceiling, ring or 
porthole fans. 

Tue HaRBINGER MARINE EconomMIsER Company, 79, Mark- 
lane, London, E.C.—“‘ Life-saving at Sea ”’ is the title of a cata- 
logue sent to us by this firm. It deals with the Harbinger 
boat-lowering crane and sets forth the claims made for it very 
clearly. The publication is well illustrated. 

THE MAGNOLIA ANTI-FRICTION METAL COMPANY OF GREAT 
Britain, Limited, of 49, Queen Victoria-street, E.C., has 
issued some new and interesting leaflets setting forth the special 
qualities and advantages of its well-known speciality “* Flower” 
brand magnolia metal, and giving directions for its use. 

JONES AND SHIPMAN, Limited, New Century Works, East 
Park-road, Leicester.—From this firm we have received a cata- 
logue dealing with machine tools. The firm directs our atten- 
tion to a number of special features of the tools described, but 
to deal with them all would involve writing an article. It must 
suffice to say that the catalogue embraces the new designs of 
radial and vertical drills and universal cutters. 

L. GARDNER AND Sons, Limited, Patricroft, Manchester.— 
This firm has sent a pamphlet containing a description and 
illustrations of the Gardner crank pin turning machine. In 
this machine the crank pin is “‘ formed ”’ by means of a tool the 
full width of the pin. To render this method of turning possible 


Tue British THomson-Hovuston Company, Limited, Rugby, 
—tThis firm has sent price list No. 4505. It deals with aluminium 
lightning arresters for alternating-current circuits. 


Kermope’s Limirep (Kermode’s — Fuel System), 35, 
The Temple, Dale-street, Live 1.——This company has sent 
us an advance copy of its new k, describing the Kermode 
oil firing systems. 


A. anv J. Matin anv Co., Limited, 31, Budge-row, Cannon. 
street, E.C.—-From this firm we have received a copy of iis 
latest catalogue, No. 238, showing the types of structural work 
which it manufactures. 


THE Power Priant Company, Limited, West Drayton, Middl... 
sex.—-A new list (No. 9), containing illustrations and descriptioss 
of double helical gearing for machine tool drives, has reac), « 
us; also a copy of List No. 10, which describes double heli! 
spur gears for automobiles, &c. 

A. Borsia, Berlin ; sole British representative, E. C. Amos, 
22, Martin’s-lane, Cannon-street, London, E.C.—A new Englis) 
catalogue (No. D 9106), descriptive of low-pressure centrifuy.| 
pumps, type N A, has reached us. The fullest particulars «)¢ 
given, such as capacity dir ions, weights, &c. 

THe DussEk Bitumen Company, Canal Bank, Deptford, 
London,—From this firm we have received a pamphlet dealiiy 
with the manufacture of joint box compound, and also a co},, 
of a report by the National Physical Laboratory made at th. 
request of the Admiralty, and also tests by Faraday Hous. 
The firm holds the Admiralty contract for the supply of con.- 
pound, and as this is used on board H.M. battleships and other 
important situations, it is necessary for the compound to pass 
the most severe specification and tests, and ‘* Trinidite,”’ «< 
the National Physical Laboratory report shows, complies i; 
every way with the Admiralty requirements. 


CHARLES CHURCHILL AND Co., Limited, 9 to 15, Leonan! 
street, Finsbury, London, E.C.--T'wo pamphlets relating (. 
grinding machines have reached us. In one the firm’s new gea: 
box drive for table and work speeds on plain, universal, aii 
internal grinding machines are dealt with, by which the counter- 
shaft is simplified, speed change on the countershaft entire!) 
dispensed with, and all the necessary speeds and feeds obtained 
on the machine itself. In the other diagrams are given of the 
various types of drives with which the firm’s grinding machines 
can be supplied. This is, of course, a matter of very great con- 
venience to possible purchasers and users. 


Hersert Morris, Limited, Empress Works, Loughborough, 
Leicestershire.—Copies of this firm’s latest catalogues, Nos. 5 
and 92, have been forwarded, also a pamphlet dealing wit) 
standard electric overhead travelling cranes. Catalogue No. 55 
illustrates and describes the company’s latest types of hoi-t 
blocks, electric trolley hoists, and runways for electric opera 
tion, also standard types of cupola hoists, freight elevators, 
and self-landing and delivering hoists for power operation. 
‘These gears are fully priced. All the gears described in the book 
are built on interchangeable lines. Catalogue 92 deals specially 
with the 90 per cent. efficiency spur gear pulley block, and gives 
some particulars of overhead runways and cranes. The 
pamphlet illustrates and describes Morris standard electric over 
head cranes. 

From the Darlington Fencing Company, Limited, Hopetoun 
House, Lloyd’s-avenue, E.C., we have received a catalogue 
dealing with “Crusader ”’ fencing. This is a new type of 
fencing which the makers consider will, within a very short 
space of time, completely take the place of wire netting, 
for it is very much stronger, much more durable, and, when 
necessary, it can be repaired. It is made especially to meet 
the requirements of those who have frequently felt the need for 
an inexpensive but much stronger and more durable small mesh 
fencing than has hitherto been obtainable for enclosing game, 
pheasantries, poultry and puppy runs, &c., and for folding sheep, 
fencing off shrubs, flower gardens, young trees, tennis courts, 
&c. &c.—in short, for all purposes for which wire netting has 
hitherto been the only type of fencing available. 


THe ApaMant D1amMonp Toot Company, Colston Works, 
12, Lower Park-row, Bristol._We have received a copy of an 
illustrated card dealing with diamond tools. We are told that 
the company has endeavoured to cover all the ordinary require- 
ments of grinding in its standard type tools (as illustrated), 
and, in addition, has facilities for mounting stones to specially 
constructed holders to meet other particular requirements. 
Owing to the hardness of abrasive material having been con- 
siderably improved upon during the past few years, the quality 
and nature of the diamonds used for dressing it is obviously 
a very important matter. The company has therefore made 
a special study of rough diamond stones, and claims to have 
secured a variety of qualities best suited for the varying grades 
of abrasive wheels. On the back of the card useful hints are 
given regarding grinding generally and diamond stones. 


CriypE Evaporators, Limited, 90, Mitchell-street, Glasgow.—- 

A pamphlet dealing with Meikle’s patented automatic furnace 
has been received from this firm. A description of this furnace, 
it may be recalled, was given in our issue of May 16th, 1913. 
The bottom of the grate is V-shaped, and terminates in a trough 
in which an ash-extracting worm and clinker breaker works. 
At the top of each leg of the V a worm rotates and feeds the fuel 
forward out of a hopper at the front end of the boiler. It is 
laimed that the system gives a higher boiler efficiency, avoids 








a positive drive as close to the pin as possible is ry, and 
this is one of the features of the design. The machine is built 
in two sizes for turning cranks up to 6in. and 12in. throw re- 
spectively. 

Tuomas RyDER AND Son, Limited, Turner Bridge Ironworks, 
Tonge, Bolton.—A catalogue dealing with the “ Ryder” 
forging machine has reached us. The firm particularly draws 
our attention to the new universal power elevating motion 
applied to the bottom blocks, described on pages 12-13. ‘This 
device adds greatly to the usefulness and efficiency of the 
Ryder forging machine. It is said that a very high degree of 
accuracy can now be obtained on forgings produced by this 
machine. 

ScHUCHARDT AND ScuurTteE, 34, Victoria-street.—An attractive 
booklet sent to us by this firm contains numerous illustrations 
of the company’s works, show, and demonstration rooms, 
offices, testing departments, editorial department, shipping 
department, &c. It is a very interesting production, and 
gives some idea of the magnitude of the company’s business. 
For a number of years the firm has been under an agreement not 
to sell goods in West and South Germany, Switzerland, Holland, 
Belgium, France, Italy, Spain, and Portugal. This agreement, 
however, terminated on J: Ist, and the company is now 
in a position to transact business all over the world. 

J. Hopkinson anv Co., Limited, Britannia Works, Hudders- 
field.—From this firm we have received a copy of Catalogue 
No. 700, just issued. It deals with Hopkinson patented safety 
boiler mountings, valves, and high-class steam specialities. 
Attention is drawn to the Hopkinson-Ferranti patented steam 
stop valve, illustrated and fully described on pages 105 to 109. 
This valve, we understand, is being very extensively adopted by 
the principal engineers of the leading central electric stations 
throughout the world, and up to the present about 15,000 of 
them have been made. The firm has recently built a new steel 
foundry for the purpose of making Hopkinson’s ‘“‘ Hipress ”’ 
steel castings for valves and boiler mountings. In view of the 
continued and extended use of superheated steam on modern 
steam installations, steel has superseded cast iron for valve 
bodies and covers, owing to the deteriorating effect of the con- 
tinued use of superheated steam upon cast iron. 








* Not here reprinted,—ED. THE E 








the necessity for handling the coal and ash, and produces no 
smoke. It is applicable, it is stated, to all types of boilers. 
In a recent comparative test made on two Babcock and Wilcox 
boilers, one hand-fired, the other fitted with a patented furnace, 
it was found that the former gave an evaporation from and at 
212 deg. of 7.23 1b. of steam per pound of combustible, while 
the latter gave an evaporation of 10.75 lb. 


Tue Generat Execrric Company, Limited, 67, Queen 
Victoria-street, E.C.—In a bulletin recently sent to us the General 
Electric Company, Limited, illustrates a number of important 
installations, the plant for which has been manufactured at 
the works, Witton, near Birmingham. At these works the 
company manufactures turbo-generators, slow and medium- 
speed alternators, rotary converters, motor generators, con- 
tinuous-current motors and generators, switchboards, switch- 
gear, fans, electric drills, arc lamp carbons, batteries, conduit, &c 
For steel works the firm has supplied many large generators to 
be driven by blast furnace gas engines, together with rolling 
mill motors of high capacity. For collieries it has constructed 
electrical plant for driving large haulages up to 600 horse-power, 
winders, pumps, as well as explosion-proof motors for operation 
in fiery mines. We further note the firm has been entrusted 
with the complete electrification of a number of the large 
cement works in this country, and for this purpose has developed 
a special line of motors. 


Norris, Henry anp GarpNers, Limited, Queen Victoria- 
street, London.—We have received a batch of sectional cata- 
logues from this firm dealing with different types of oil engines. 
Catalogue A F describes the horizontal oil engine made in sizes 
from } horse-power to 12} horse-power, with tube ignition and 
intended to operate on refined petroleum. Section H C is devoted 
to high pression engi for using a wide range of oils, in- 
cluding the crude products. Section M contains illustrations 
and particulars of marine type engines with three and six 
vertical cylinders, these being also suitable for stationary work, 
such as driving dynamos. Section M V contains descriptions 
and particulars of slow-speed marine engines specially suitable 
for commercial craft, fishing boats, barges, &c. These engines 
are intended to use as fuel either spirit or refined petroleum, 
and have a single cylinder capable of developing from 5} to 
12 brake horse-power. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Steel Prices Down Again. 

Tur price for steel plates in the Midlands has been 
redueed by 2s. 6d., making it £6 2s. 6d. for lots of 100 tons and 
yards, and £6 5s. for smaller lots. The basis here is still 

. 6d. above that fixed for the North-East Coast. There are 
come considerable contracts pending, but the new move of the 
\ssociated Steel Makers does not appear to have done anything 
to accelerate business. The new terms for plates apply to 
contracts for delivery up to June, 1915. It is understood that 
the term has been enlarged correspondingly as regards pur- 
chases of steel sections on the new basis. With regard to demi- 
products there are unabated complaints of the inroads which 
(erman and Belgian competition is making. Mild steel largetts 
and billets, which the home producer is not able to sell under 
¢4 12s. 6d. to £4 15s., are being imported in considerable quanti- 
ties from the Continent at 5s. to 6s. 3d. less money. 


py 


Pig Iron Trade. 

Pig iron remains firm, and would probably tend up- 
wards but for the smallness of orders. As things are, iron- 
masters are not anxious to do forward business unless they can 
vet some advance on current prices, a condition which is not 
«ntertained. Common South Staffordshire forge pig on "Change 
in Birmingham this afternoon (Thursday) was quoted at 48s. 
to 49s., while part-mine is worth 50s. and upwards. Best all- 
mine realised 85s. to 90s, for forge qualities and up to 92s. 6d. 
for foundry. Cold blast is 125s. Northampton smelters are 
fairly regular in their quotations, which range from 48s. upwards. 
Derbyshire brands are held for about 52s., though in some cases 
business is reported to have been done at rather less money. 
Some Staffordshire ironmasters derive consolation in the present 
dull state of trade from the fact that prices, particularly of raw 
material, have remained steady, if at a low and almost un- 
remunerative level, for some considerable time now. ‘The 
deduction they draw is that the bottom has practically been 
reached, and that when a movement comes it will probably be 
«favourable one. It is generally agreed, however, that no such 
movement is likely to occur before the autumn. 


Manufactured Iron Conditions. 

Makers of best bars are still favoured above their 
fellows, the demand from the engineering trade and kindred 
industries being well maintained, though there are symptoms of 
decline. Marked bars are steady at £8 10s., while good quality 
merchant bars command £6 7s, 6d. to £6 10s, for district delivery. 
Nut and hurdle qualities realise £6 2s. 6d. to £6 5s. Gas strip 
at to-day’s Birmingham market was unaltered at £6 2s. 6d. to 
‘6 5s. for large lots, and 2s, 6d. more for consignments under 
25 tons, delivered in the district. Hoop iron and steel fetched 
£6 5s. for 10 to 14-gauge material and £6 15s. for 15 to 18 gauges, 
whilst higher gauges range up to £7. The merchant bar mills 
have difficulty in maintaining a regular round of operations, 
though it is interpreted as a hopeful sign that when consumers 
place small orders they are eager to obtain immediate delivery, 
indicating that they have very little material in hand. 


Reducing Sheet Output. 

The galvanised corrugated sheet trade remains quiet, 
and the Association has had to effect a further considerable reduc- 
tion in output to keep prices from falling seriously. This action 
has strengthened the position, and leading makers now quote 
£10 17s. 6d. to £11 f.o.b. Liverpool for 24-gauge corrugated 
sheets. +Negotiations for delivery next quarter are not enter- 
tained at present prices, it being considered likely that the market 
will rally again after the slack season has passed. 


Birmingham Engineering Trades. 

Very little overtime is now being worked in any of the 
Birmingham engineering trades ; on the contrary, there is some 
short time, Contracts are irregular in almost every branch. 
Most of the motor car firms have sufficient work to carry them 
through the present year, but new business is not coming to 
hand at anything like the rate it did last year. Some of the light 
engineering industries which minister to the automobile trade, 
and in which productive capacity has not expanded as rapidly 
as demand, are very busy. Machinists are experiencing a 
falling off in orders. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday 
The Dull Tone Continues. 

‘THE attendance on the Iron Exchange on Tuesday 
was again of comparatively small dimensions, and in pig iron 
business continued very limited. Notwithstanding decreasing 
stocks in public stores, buyers still held off and business con- 
tinued on the “ hand-to-mouth ”’ seale of the past few months. 
In finished iron, hoops showed a reduction on last week, Steel 
and steel products were slow, and plates for tank, girder and 
bridge work were about 2s. 6d. to 5s. per ton lower. There was 
a quiet feeling in copper, and tough ingots and best selected 
registered a reduction. Sheet lead and English tin ingots were 
unchanged. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 55s.; Stafford- 
shire, 55s. 6d.; Derbyshire, 56s.; Northamptonshire, 57s.; 
Middlesbrough, open brands, 60s. to 60s. 8d. Scotch (nominal) : 
Gartsherrie, 66s. 6d. to 67s.; Clyde, 66s. 6d.; Glengarnock, 
65s.; Monkland, 64s. 6d.; Eglinton, 64s.; Summerlee, 66s. to 
tiés. 6d., delivered Manchester. West Coast hematite, 64s. 6d. 
to 65s.; East Coast ditto, 61s., both f.o.t. Delivered Heysham : 
Gartsherrie, 64s. 6d. to 65s.; Clyde, 64s. 6d.; Glengarnock, 
63s.; Monkland, 62s. 6d.; Eglinton, 61s.; Summerlee, 64s. to 
64s. 6d. Delivered Preston: Gartsherrie, 65s. 6d. to 66s.; 
Clyde, 65s, 6d.; Glengarnock, 64s.; Monkland, 63s. 6d.; 
Eglinton, 62s. 6d.; Summerlee, 65s. to 65s. 6d. Finished iron : 
Bars, £7 5s.; hoops, £7 2s. 6d. to £7 10s.; sheets, £8 7s. 6d. to 
£8 12s. 6d. Steel: Bars, £6 7s. 6d. to £6 10s.; Lancashire 
hoops, £7 7s. 6d. to £7 10s.; Staffordshire ditto, £7 17s. 6d. to 
£8; sheets, £9 to £9 5s.; boiler plates, £7 5s.; plates for tank, 
girder and bridge work, £6 2s, 6d. to £6 5s.; English billets, 
£4 15s. to £4 17s. 6d.; foreign ditto, £4 5s. to £4 7s. 6d.; cold 
drawn steel, £9 2s. 6d. to £9 5s. Copper: Sheets, strips, &c., 
£77 per ton, small lots, 9$d. per lb.; rods, £75 per ton, small 
lots, 94d. per lb.; tough ingots, £66 to £66 10s.; best selected, 
£66 10s. to £69 per ton. Copper tubes, 93d.; solid drawn brass 
tubes, 7§d.; brazed brass tubes, 93d.; condenser tubes, 8§d.; 
condenser plates, 74d.; rolled brass, 74d.; brass turning rods, 
6}d.; brass wire, 74d.: yellow metal, 7d. to 74d. per Ib. Sheet 
lead, £24 per ton. English tin ingots, £149 to £150 per ton. 


The Lancashire Coal Trade. 

There was about the usual attendance on the Man- 
chester Coal Exchange, but the market continued listless. The 
hot weather has caused great quietude in house coal, bus sellers 
show no disposition to press for business, and full late rates are 
well maintained. In slack and engine fuel there is great un- 
certainty in the position, the attitude of the Scotch miners 
causing some anxiety. Shipping coal, for household use, is 





moving quietly into consumption, but bunkers are extremely 
quiet. Quotations :—Best Lancashire house coal, 17s. 8d. to 
18s. 10d.; good medium, 16s. 2d. to 17s.; domestic fuel, 13s. 5d. 
to 14s. 5d.; screened steam coal, lls. 6d. to 13s.; slacks, 9s. 
to 10s. 9d. per ton at the pit. 


Completion ot Chew Reservoir. 

This important addition to the works of the Ashton- 
under-Lyne, Stalybridge and Dukinfield (District) Water Board 
is now complete, and the reservoir is full of water. It has a 
capacity of 200,000,000 gallons, with a top area of 50 acres. 
The crest of the embankment is 1605ft. above Ordnance Datum 
and 75ft. above the original stream level. The inner and outer 
slopes of the embankment are 3 to 1 and 2 to 1| respectively. 
The works, in addition to the construction of the embankment 
and excavation of the reservoir, included the laying of six miles 
of pipe lines varying between 24in. and Yin. diameter, 1} mile 
of aqueduct 3ft. 6in. diameter, a tunnel 3 furlongs long, and 
five weirs, and were commenced in September, 1907. 


Manchester School of Technology. 

The annual report of the above school by the Man- 
chester Education Committee was presented on Tuesday last. 
It states that more engineering firms are now encouraging the 
youths to attend classes, and there is an increasing tendency 
to co-operate with the school in regard to University work. 
Many firms in this district allow the youths who are attending 
the evening classes to leave off work at an earlier hour than 
usual. Others pay the tuition fees for the lads at the commence- 
ment of the session, while others again refund the amounts paid 
by the youths in fees at the end of the session if satisfactory 
progress has been made. In some cases the annual increases 
of wages are made dependent to some extent upon good reports 
of evening school work. The report states that the demand of 
employers of labour and others for school of technology graduates 
is increasing faster than the supply. No fewer than three appoint- 
ments were offered for every two chemists who graduated in 
1912-13, and the demand for electrical engineers is scarcely less, 


Dock Strike at Liverpool. 

There seems to be no probability of an early settlement 
of this strike. The Dock Board has signified its disapproval of 
allof the men’s demands, as regards recognition of the unions, 
payment of the standard rates in operation at the port, and the 
formation of a joint board for the settlement of grievances and 
disputes. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There is quietness in the hematite pig iron trade of 
the North-West of England. The demand for iron is slack all 
round, and makers are only doing a limited amount of business. 
There has been a falling off in the requirements of local users, 
and contracts are not coming to hand to take the place of those 
now being delivered. For the time being sufficient orders are 
held to keep the works going, and a good output of metal is 
being maintained, and at least for the present it is going into 
prompt use. Prices are still unchanged, and here mixed numbers 
of Bessemer iron are quoted at 66s. to 67s. per ton net f.o.b. 
In some cases 64s. to 65s. per ton is being quoted. For special 
brands of iron there is a steady call, with the quotation running 
from 72s. to 74s. per ton. In warrants nothing is being done, and 
the quotation is still set down at 61s. per ton net cash, and the 
aggregate of iron in store represents 4407 tons. The prospects 
of the iron trade for the immediate future are uncertain, but 
hopes are held out for a revival. 


Iron Ore. 

In the iron ore -trade there is no lack of activity. A 
good demand for ore is being maintained by smelters in the 
district, and there is a steady request from outsiders, and by 
rail and sea good deliveries are being made. Average sorts of 
ore are quoted at 13s. 6d. to 15s. 6d. per ton net at mines, and 
the quotation for best sorts, such as Hodbarrow qualities, is 
20s. per ton. The importations of Spanish are considerable, 
and the price is returned at 16s. to 17s. per ton delivered. 


Steel. 

There is a slackness in the steel trade, and neither at 
Barrow nor Workington is full time being worked. The rail 
mills at other places are maintaining a good output, but a long 
way short of full capacity. The demand for rails is easy, and 
heavy sections are again down in price, the rate this week being 
from £5 12s. 6d. to £5 17s. 6d. per ton. Little is on offer in 
light sections, which are at £6 7s. 6d. per ton, and heavy tram 
rails are at the same price and represent a quiet business. For 
steel shipbuilding material there is a steady call, but the orders 
can easily be coped with. Ship plates remain at £6 10s. to 
£6 15s. per ton, with boiler plates at £7 10s. to £7 15s. per ton. 
The hoop mills at Barrow are pretty well employed, and the 
quotation of £8 5s. per ton for hoops is maintained. 


Shipbuilding and Engineering. 

At Vickers’ works on Barrow Island there is a busy 
state of affairs. On the Turkish battleship Reshadieh there is 
yet much work to be done, but her fitting-out is being hurried 
on so as to have as much done as possible before the annual 
shipyard holiday. If required, of course, men will be kept at 
work on this job. The holiday has been fixed from Friday night, 
July 31st, until Monday morning, August 10th. The submarine 
departments are particularly busy, both in the building shed 
and at the fitting-out berth on the Devonshire Dock. 


Fuel. 

The demand for coal is steady, and good steam sorts 
are quoted at 15s. 6d. to 17s. 6d. per ton delivered. East Coast 
coke is quoted at 19s. to 22s., Welsh sorts at 19s., and Lancashire 
coke at 18s. per ton. 








THE SHEFFIELD DISTRICV. 


(From our own Correspondent.) 
General Conditions. 


THE excessive heat of the past week made it very 
difficult for some of the departments in the heavy iron and steel 
industry here to be kept in operation. It was almost more than 
the men could endure. For that and other reasons—principally 
that this is the height of the holiday season—the output is very 
restricted, though a few good orders continue to be placed. The 
general view is that there need be no discouragement felt regard- 
ing the outlook; for, taking all things into consideration, it 
continues to keep at about a normal level, though without any 
sort of impetus behind orders. Except in the case of special 
lines, such as armaments and other work in connection with 
battleships and naval work generally, orders are being given out 
just as the materials may be required, consumers still apparently 
having the impression that raw material and coal prices must 
fall to a lower level before very long. It is doubtful, however, 
if such will be the case, though some merchants express the 
opinion that we are not very far from a break in coal prices. 
Engineers, makers of railway and tramway material, and manu- 
facturers generally are feeling the restriction of output, but they 
are not very perturbed, as there is a belief that there will be no 
further reaction now, and that a couple of months will see a 
change for the better. Germany and Belgium are still very keen 
competitors in the secondary qualities of steel, and Canada keeps 
a poor market for most things. Several Sheffield firms have 





sent in tenders since my previous report for the supply for the 
London County Council tramways of a few thousand driving 
and pony wheel tires, but they were unsuccessful, the tender 
accepted being that of an English firm who intimated its 
intention of having the work done by a German firm. 


Pig Iron, &c. 

One of the most interesting features of the pig iron 
market is the consistency of West Coast hematite. For fully 
@ year now the quotation has kept practically steady at 73s., 
one of the reasons, of course, being the remarkable activity of 
the armament firms, which are very large consumers of that class 
of iron. The demand for East Coast mixed numbers has rather 
died down again, and it is stated that this iron could be bought, 
delivered Sheffield, at as low as 65s. 6d.—a considerable fall 
from prices recently obtained. Lincolnshire forge is still at 
about 50s. to 51s., with foundry about 52s. 6d., and basic 3s. 
more. Even at these low figures buying is quite desultory again. 
Derbyshire foundry is mentioned at about 52s. to 52s. 6d., 
though as much as 53s. 3d. has been easily secured for good 
iron, but forge is at quite a nominal quotation, there being 
practically no market. In some cases sellers have been glad 
to accept 49s. 6d., but the general quotation is about 50s, All 
pig iron makers are complaining that with the present high price 
of coal and the fact that coke shows a tendency to harden, 
present quotations are ruinous, being often half-a-crown under 
actual cost. They are only quoting these prices now in the hope 
of an improvement in the position shortly, and contend that 
they cannot afford to do so much longer. Buyers, however, 
are by no means availing themselves of the present opportunity , 
for although there is a fair amount of movement it is only of 
the open market and short period description. Makers and 
merchants aver that prices will move upward before long, unless 
an appreciable fall in coal should come in the meantime, but con- 
sumers take the contrary view, and thusa waiting policy is main- 
tained. Bessemer acid billets are round about £6 5s. to £6 10s, 
and Siemens £6 10s. to £6 15s., with hard basics 105s. to 110s., 
and local soft about 95s. New business, however, continues 
difficult to book, and there is as a result keen competition in 
Siemens and Bessemers, whilst the basic qualities are still faced 
by continental rivals. Crown bar iron is held from £7 5s., 
with secant inquiries, and the market for all kinds of iron and 
steel scrap is flabby. 


Round the Works. 

I learn, on excellent authority, that Vickers Limited 
have just had a contract placed with them for the making of 
800 garrison guns. These are for a foreign Power——possibly 
Turkey. I also understand that Vickers are constructing a 
16in. naval gun—probably the largest yet constructed. George 
Robson and Co., of Sheffield, have had their tender accepted 
by the London County Council for the supply of drilling and 
grinding machines. The Central Argentine Railway has placed 
contracts with five Sheffield firms for stone crushers, axles, 
springs, tools, and spanners, and the Cape Copper Company 
has contracted with six firms here for the supply of tool steel, 
steel plates and bars, files and locomotive spares. A big order 
for wheels and axles on South American account has been placed 
with a Rotherham firm and the East India Railway has ordered 
from a firm here a large tonnage of spiral springs. I learn that 
three more huge naval guns are being landed at Grimsby for 
conveyance to Vickers Sheffield works for modernising pur- 


poses, 


Exports to the United States. 

By a change in the method of the consular returns of 
exports: from Sheffield to the United States the figures for the 
second quarter of the year have no comparative value, as hitherto 
the returns have been given as gross and now are shown net. 
In future, moreover, items such as “ steel, sheets, bars, &c.,’’ 
which have been lumped together, will be shown under separate 
heads, with weight and value, instead of value only. This will, 
of course, make the returns of much greater value and interest 
to the steel trade. For the past quarter the item quoted above 
figures out at £126,225 net, as against £166,798 gross for the corre - 
sponding period of 1913, and whilst a year ago the export of 
saw plates ran to £3832, practically nothing was sent away 
during the past quarter. 


Fuel. 

The position of steam coals eased a little at the close 
of last week and remained for a few days in that condition :; 
but at the moment of writing the market has steadied once 
more. Shipments are maintaining their full strength, the ton- 
nage going to the Humber being very large, though that to the 
Mersey is largely for bunkering purposes. Industrial consump- 
tion is only moderate in the lighter departments, but in the heavy 
section of the steel trade the demand is fairly good. As regards 
the renewal of contracts by English railway companies, it is stated 
that negotiations are now proceeding on the basis of from 6d. 
to ls. per ton less than a year ago for the cheaper grades, and 
virtually a repetition of last year’s prices for hard and furnace 
varieties. Gas fuel tonnage is not going away quite so freely, 
and where contracts have been renewed it has often been at 
rates lower by 6d. or 9d. per ton. Best South Yorkshire hards 
are firm at lls. 6d. to lls. 9d.; best Derbyshires, 10s. 6d. to 11s.; 
with second qualities at 9s. 6d. to 10s. Best hard slacks are 
about 6s. 6d. to 7s. 3d., and steam cobbles 9s. to 10s. Coke con- 
tinues on the firmer side, though there is no quotable change from 
last week. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

A sTEADY tone prevails in the Cleveland iron trade, 
and the outlook is regarded as satisfactory. Trade is exhibiting 
signs of broadening out, and buyers show more disposition to 
come forward. On the other hand, sellers are, if anything, 
stronger in their attitude, and values are firmly held, notwith- 
standing the temporary stoppage of deliveries of pig iron to 
Scotland in consequence of the foundries being closed down over 
the Fair Holidays. The Scottish foundries are Cleveland's 
best and most constant customers, taking an average of about 
1000 tons of pig iron on every working day of the year. Allow- 
ing for the normal quietness at this period of the year, a fair 
business is being put through, and, as already indicated, the 
outlook for the autumn trade is improving. Consumers are 
beginning to realise that little or no advantage will be gained 
by waiting, and this week there has been a considerable volume 
of inquiry. Business should begin to take shape within the 
next few weeks. At the present moment, sellers are willing to 
accept forward orders at about current rates, but an all-round 
advance in values is probable in the near future. Within the 
last week or two makers have got a fair quantity of new work 
on their books, and are prepared to wait without pressing iron 
on the market. It is estimated that during the first half of this 
year the make of: pig iron in the Cleveland district reached 
1,225,000 tons. No. 3 G.M.B. Cleveland pig iron is 51s. 6d. 
f.o.b.; No. 1, 54s.; No. 4 foundry, 51s. 3d.; No. 4 forge, 50s. 9d.; 
and mottled and white iron, each 50s. 3d.—all for either early 
or forward delivery. 


Hematite Pig Iron. 
There is very little change in the condition of things 
in the East Coast hematite pig iron trade. The tone of the 
market continues steady, and fairly strong, though no business 
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on any considerable scale is reported. At the moment the 
business being transacted is of a prompt hand-to-mouth 
character to cover immediate requirements. More interest, 
however, is being taken by traders in the outlook for the autumn 
trade, and a confident feeling prevails. It is reported that 
several substantial inquiries for hematite for autumn delivery 
have been made this week, but, so far as could be ascertained, 
no actual business occurred. Continental ox s are still 
in a somewhat hesitant mood in the belief that lower prices 
will be touched, but makers are very firm in their attitude. 
The general market quotation for East Coast mixed numbers 
of hematite is 59s. for practically any delivery, whilst No. 1 
hematite is put at 59s, 6d. 





Iron-making Materials. 

There has been a little movement in the foreign ore 
trade this week, some new inquiries being reported. Con- 
sumers, who have been holding back, should soon be in the 
market to renew contracts, while many who are still well stocked 
are requiring further cargoes for mixing purposes. The general 
quotation for best Bilbao Rubio of 50 per cent. quality is 17s., 
ex ship Tees. The imports of iron ore into the Tees during the 
past quarter reached 490,768 tons, as compared with 519,045 
during the preceding quarter. Coke is more plentiful, and this fact 
should soon be reflected in the price. At the moment, however, 
there is no disposition on the part of sellers to reduce the quota- 
tion for medium furnace kinds, which stands at 17s. 6d. delivered 
at the works. But there is little business passing to test the 
market, consumers, who regard the price as excessive, adhering 
to a hand-to-mouth policy. 


Manufactured Iron and Steel. 

The outlook in the manufactured iron and steel trades 
is showing some improvement. Inquiries are more numerous, 
and some good orders have been placed for shipbuilding require- 
ments. Constructional steel is also better, and joist makers are 
experiencing an improved demand. There has not been much 
new movement in the steel rail market recently, but there 
is a fair amount of fresh buying in view, on account of home 
railways, as well as abroad. Orders for 28,000 tons of steel 
rails and for 30,000 tons for the Commonwealth of Australia 
are likely to be placed shortly. This week an order has been 
secured by the North-Eastern Steel Company for 2000 tons of 
tramrails for Southampton at £6 18s. per ton. German tenders 
at £6 12s. were rejected. The conditions prevailing in the 
finished iron trade are anything but satisfactory, and in some 
eases it is with difficulty that the mills are kept in operation. 
The home demand is of a poor description, and the export 
inquiry leaves little room for encouragement. The low price 
of foreign material is undoubtedly having an adverse effect 
on the trade. The following are the principal market quotations : 
~——Common iron bars, £7; best bars, £7 7s. 6d.; best best bars, 
£7 15s.; packing iron, £5 15s.; iron ship angles, £7; iron engi- 
neering angles, £7; iron ship plates, £6 15s.; iron girder plates, 
£7 5s.; iron ship and girder rivets, £7 5s.; steel bars, basic, 
£6 5s.; steel bars, Siemens, £6 5s.; steel ship angles, £5 15s.; 
steel ship plates, £6; steel boiler plates, £7; steel engineering 
angles, £5 17s. 6d.; steel sheets, singles, £8 5s.; steel sheets, 
doubles, £8 10s.; steel joists, £6 12s. td.; steel hoops, £6 10s.; 
steel strip, £6 5s.—less the usual 24 per cent. f.o.t. Heavy 
steel rails, £5 12s. 6d.; steel railway sleepers, £7; light iron 
rails, £7—all net at works. Cast iron chairs, £4 5s.; cast iron 
columns, plain, £7 7s. 6d.; floor plates, £3 10s.—f.o.r. at makers’ 
works. The demand for iron and steel galvanised sheets con- 
tinues quiet, and the quotation for 24 gauge is unchanged at 
£11 per ton, less the usual 4 per cent. 


Shipbuilding and Engineering. 

As regards the booking of new work, North-East 
Coast shipbuilders and engineers are not as yet experiencing 
the slump in new contracts which has for some considerable 
time now been thought imminent. The amount of work in 
hand is still so extensive that builders have no cause for anxiety 
as to the future. Several new orders have been placed recently. 
Hawthorn, Leslie and Co., of Hebburn, have received confirma- 
tion of the order from the Vickers-Armstrong syndicate to 
build and engine four torpedo-boat destroyers for the Turkish 
Government. This order will ensure a continuity of work for 
the Hebburn firm well into next year, as it already has under 
construction in its shipyard the light cruiser Champion and a 
number of destroyers for the British Government, while in the 
engineering works it is engaged in the construction of propelling 
machinery for warships building in the Royal dockyards, as 
well as those under construction at Hebburn. 


Coal and Coke. 

Business moves very slowly in the coal market. On 
the one hand, sellers will only operate at firm prices and are 
generally asking higher figures in view of the developments 
in the Scottish districts. Buyers take up a different view, 
pooh-pooh any trouble in Scotland, and point out that shortage 
of tonnage through the marine strike is bound to cause a lot 
of prompt coals to come on the market, and hence are holding out 
for concessions. Best Durham gas coal is quoted at 13s. 3d., 
and seconds at Ils. 9d. to 12s. Bunker coals meet with a fair 
demand at 12s. 3d. to 12s. 9d. for best qualities, and Ils. 9d. 
to 12s. for ordinaries. Coking coals are not quite so strong, 
eoking unscreened being 12s. and coking smalls IIs. 6d. to 12s. 
Foundry coke is 19s. to 21s., furnace coke 17s. 6d., and gas coke 
12s. to 13s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrants. 

Owr1nc to the prevalence of the holiday feeling business 
in the Glasgow pig iron warrant market was practically at a 
standstill during the week. With the exception of one session 
on Tuesday, the market was absolutely idle, and the total turn- 
over was only 1500 tons. Under these circumstances prices 
moved only slightly and Cleveland iron closed at 51s. 33d. per 
ton cash buyers, a decrease of $d. per ton compared with the 
preceding week. 


Pig Iron. 

There are sixty-four furnaces in blast in Scotland, 
compared with sixty-nine in the preceding week and eighty- 
eight in the corresponding week of 1913. Pig iron makers 
report a falling off in deliveries, but that was only to be expected 
in view of the holidays. The imports of pig iron into Grange- 
mouth from Middlesbrough and district amounted to 9276 tons 
for the week. 


Quotations. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 61s.; 
No. 3, 59s. 6d.; Govan, No. 1, 60s. 6d.; No. 3, 59s. 6d.; Carn- 
broe, No. 1, 65s. 6d.; No. 3, 61s.; Clyde, No. 1, 66s.; No. 3, 61s.; 
Gartsherrie, Summerlee, Calder, and Langloan, Nos. 1, 66s. 6d.; 
Nos. 3, 61s. 6d.; Glengarnock, at Ardrossan, No. 1, 70s.; No. 3, 
65s.; Eglinton, at Ardrossan or Troon, No. 1, 60s.; No. 3, 59s. 
Dalmellington, at Ayr, No. 1, 61s.; No. 3, 59s.; Shotts, at 
Leith, No. 1, 66s. 6d.; No. 3, 61s. 6d.; Carron, at Grangemouth, 
No. 1, 67s.; No. 3, 62s. per ton. ‘ 


Finished Iron and Steel. 
The iron and steel works closed at the end of the week 
for the holidays, and although Monday, the 27th current, is the 
regular date for restarting, it is expected that at a number of 





the works the stoppage will be of longer duration owing to the 
depressed conditions prevailing in the ti No chang 





of note has occurred since the preceding week, and at the time 
of closing down there were no indications of an early improve- 
ment in business. It is earnestly hoped that after the holidays 
conditions will be greatly improved, as the present position of 
the steel and iron industries is most discouraging. 


The Coal Trade. 

Business generally has been very brisk during the past 
week. The possibility of a lock-out and the consequent pressure 
on the part of consumers for extra supplies have had a firming 
effect on the market, and any available coal is being eagerly 
taken up at enhanced prices. Yt has been reported that as much 
as 17s. 6d. per ton has n paid for best splints, and washed nuts 
at relatively higher prices. Under the present circumstances, 
however, it is impossible to state accurately the actual current 
prices. There have been heavy arrivals at the Fifeshire ports, 
and collieries have been busily engaged doing their utmost to 
get the steamers finished and away before the stoppage. The 
bulk of the outputs has been booked for some considerable 
time, and it is meantime impossible to book fresh business. 
Shipments have been very good and amount to 356,954 tons, 
compared with 362,754 tons in the preceding week and 302,410 
tons in the corresponding week of last year. It is difficult to 
forecast the outcome of the present strained relations between 
masters and men, but it is expected that a definite statement 
on the position will be made very shortly. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 

THE Cardiff coal market during the past week has 
supplied no special feature, unless it be the marked absence of 
new business, and there is now very little hope of a spurt in 
buying being seen this side of the August holidays, which are 
little more than a week off. At one time the holiday periods 
were preceded by the utmost pressure on docks’ facilities and 
on collieries, for unusually heavy supplies ; but these days now 
appear to have gone by, and things are arranged better, so that 
it frequently happens that there is no unusual activity and busi- 
ness tapers off towards a vacation. ‘The engineers’ strike has 
to some extent accounted for the shortage of business, as buyers 
are not keen on entering into fresh arrangements when the out- 
look regarding getting cargoes away is none too bright. The 
allied unions have ordered a more vigorous policy and all 
British-owned vessels are to be held up whether owners pay 
increased wages or not. The strikers are certainly throwing 
more energy into their work and are exercising more vigilance 
on vessels to prevent blacklegging. Shipowners have so far 
done very well in securing engineers on the old rates, but the 
difficulty of getting men is increasing daily. Engineering shops 
ashore and all the district round have been scoured, but the 
supply is gradually becoming exhausted, and therefore there are 
signs that the strike will probably come to a head shortly. If 
the sea-going engineers had been anything like loyal to their 
unions the strike would have been over probably by now. There 
must have been a large number of men who either are not 
unionists or else preferred to stick to their jobs than risk losing 
them simply because their leaders urged them to come out. 
Both the Shipping Federation and the engineers’ officials claim 
to be very well pleased with their progress so far. The union 
officials state that there are about ninety vessels in Cardiff, 
Penarth, and Barry without engineers, but their figures cannot 
be reconciled with those of the Shipping Federation, whose 
officials at the time of writing state that there are eighteen boats 
held up by the sympathetic action of fitters in the repairing 
yards and seven loaded vessels detained. It has to be remem- 
bered that there are many vessels in South Wales ports without 
engineers ; but either the steamers are loading or have not com- 
menced to load,and the owners have made no attempt to get 
engineers. As long, however, as the existing state of things 
continues business will certainly be slow. Tonnage arrivals 
over last week-end were very satisfactory, and it was thought 
that the market would surely continue very steady for all 
Admiralty qualities. This, however, has not been altogether 
the case. The very best Admiralties have kept a firm tone 
and 22s. continues to be demanded. A fair number of cargoes 
have recently been arranged for foreign navies, and this has 
given strength to the best qualities, but otherwise the market 
has shown a slightly easier feeling. Ordinary second Admiralties, 
which last week were dealt in at 17s. 44d. and 17s. 6d., are back 
to 17s. 3d., and there is very little steadiness in them at that 
figure. The lower grades of coal are in a worse position and 
barely scraping along, while small coals are excessive in supply 
and weak on the basis of 10s. 6d. for best bunkers, 10s. for 
seconds, and up to 8s. for best cargo sorts. Stocks all round 
are fairly heavy and stoppage of work at the pits over the 
holidays will probably be welcomed. The official holidays 
in the coalfield are August Bank Holiday and the following 
Tuesday and Wednesday, while the chances are that numerous 
miners will extend their leave. The curtailment in output 
will, it is calculated, give the market a chance to steady up, and 
for this reason sellers are quoting top figures for next month, 
for which business has passed in ordinary second Admiralties 
at 17s. 6d. Patent fuel and coke continue steady, pitwood 
being firmer at 20s. 6d. to 21s., with prospects of enltanced values 
being obtainable shortly. 


Approximate Quotations. 

Steam coal: Best Admiralty large, 21s. to 22s.; best 
seconds, 18s. 9d. to 19s. 6d.; seconds, 17s. 3d. to 17s. 6d: 
ordinaries, 16s. to 17s.; best drys, 18s. to 18s. 6d.; ordinary 
drys, 15s. 6d. to 15s. 9d.; best bunker smalls, 10s. 3d. to 10s. 6d.; 
best ordinaries, 9s. 9d. to 10s. 3d.; cargo smalls, 7s. 6d. to 8s.; 
inferiors, 6s. 6d. to 7s. 3d.; washed smalls, 12s, to 12s. 6d.; 
best Monmouthshire black vein large, 17s. to 17s. 3d.; ordinary 
Western Valleys, 16s. to 16s. 3d.; best Eastern Valleys, 15s. 6d. 
to 16s.; seconds, 15s. to 15s. 6d. Bituminous coal: Best house- 
holds, 19s. to 20s.; good households, 17s. to 19s.; No 3 Rhondda 
large, 17s. to 17s. 6d.; smalls, lls. 6d. to 12s.; No. 2 Rhondda 
large, 12s. 6d. to 13s. 6d.; through, lls. to lls. 9d.; smalls, 
8s. to 8s. 6d.; best washed nuts, 14s. 6d. to 15s.; seconds, 13s. 
to 13s. 6d.; best washed peas, 14s. 3d. to 14s. 6d.; seconds, 
12s. 9d. to 13s. 3d. Patent fuel, 19s. to 21s. Coke: Special 
foundry, 29s. to 30s.; good foundry, 22s. to 25s.; furnace, 17s. 
to 19s. Pitwood, ex ship, 20s. 6d. to 20s. 9d. 


Newport (Mon.). 

Tonnage has come along rather more freely during the 
past few days and business has been a little more active, but 
quotations have not moved. Some of the collieries are still 
none too well off,and there have been several temporary stop- 
pages, while in other cases salesmen are pretty full up to the 
holidays and are quoting firmly for August shipment. The 
market for Monmouthshires as a whole is very irregular. Smalls 
are about steady. Approximate values :—Steam coal: Best 
Newport black vein large, 16s. 9d. to 17s. 6d.; Western Valleys, 
16s. to 16s. 3d.; Eastern Valleys, 15s. 6d. to 15s. 9d.; other 
sorts, 15s. to 15s. 3d.; best smalls, 8s. to 8s. 6d.; seconds, 7s. 6d. 
to 7s. 9d. Bituminous coal: Best house, 18s. to 19s.; seconds, 
16s. 6d. to 17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 
20s. 6d. to 20s. 9d. 


Swansea. 
A fairly steady tone characterises the anthracite 


market, During the past day or two Swansea Valley large 





coals have shown a little advance on a fairly good demand, 
but red veins have been dull. Machine coals are practical! y 
unchanged and steady, the only exception being German nuts, 
which were quiet and easy. Rubbly culm is steadier, but thers 
is no alteration in value of duff. Steam coals have ruled quiet, 
smalls being steady, Approximate quotations :—Anthracite : 
Best malting large, 21s. + to 23s. net ; second malting large, 
17s. 6d. to 18s. 6d. net ; big vein large, 16s. 3d. to 17s. 3d., les. 
2} per cent.; red vein large, 12s. 9d. to 13s, 6d., less 24 per cent: 
machine-made cobbles, 20s. 6d. to 22s. 9d. net; French nuts, 
21s, 3d. to 23s. 9d. net ; German nuts, 21s. 3d. to 23s. 9d. net ; 
beans, 16s. 3d. to 18s. 3d. net; machine-made large peas, 
12s, 6d. to 13s, 6d. net ; rubbly culm, 5s. 9d. to 6s. 3d., less 2! 
per cent.; duff, 3s. 3d. to 3s. 9d. net. Steam coal: Best large, 
18s, 6d. to 22s., less 2} per cent.; seconds, 14s. to 15s., less 24 per 
cent.; bunkers, 10s. 9d. to lls, 6d., less 24 per cent.; smalls, 
8s. 6d. to 9s. 6d., less 2} per cent. Bituminous coal: No, 3 
Rhondda large, 17s. to 18s., less 2} per cent.; through anid 
through, 14s, to 15s., less 2} per cent.; smalls, lls. to Ils. 9., 
less 2} per cent. Patent fuel, 17s. to 17s. 6d., less 24 per cent. 


Iron and Steel Trades. 

Pig iron: Standard iron, 51s. cash, 51s. 14d. month 
hematite mixed numbers, 61s. cash, 61s. 14d. month ; Middles- 
brough, 51s. 44d. cash, 51s. 6d. month; Scotch, 61s. cash, 
61s. 14d. month; Welsh hematite, 62s. 6d. to 63s. 6d. dd.; 
East Coast hematite, 63s. to 63s 6d. ¢.i.f.; West Coast hematite, 
nominal. Steel bars: Siemens, £4 Ils. 3d. per ton ; Bessemer, 
£4 10s. per ton; steel rails, heavy sections, £12 15s. per ton, 
Iron ore: Rubio, 16s. 3d. to 16s. 6d. 


Tin-plate and Other Quotations. 

I.C., 20 x 14 x 112 sheets, 12s. 3d. to 12s. 43d.; 
I.C., 28 x 20 x 56 sheets, 12s. 6d. to 12s. 7$d.; I.C., 28 x 20 
x 112 sheets, 24s. 6d. to 24s. 9d.; I.C. ternes, 28 x 20 x 112 
sheets, 22s.; finished black plates, £9 12s. 6d. to £9 15s. per ton : 
galvanised sheets, 24 g., £10 17s. 6d. to £11 per ton. Block tin, 
£143 10s. per ton cash, £145 per ton three months. Copper. 
£60 13s. 9d. per ton cash, £61 2s. 6d. per ton three months. 
Lead: English, £19 10s. per ton; Spanish, £19 5s. per ton, 
Spelter, £21 12s. 6d. per ton. Siver, 24}3d. per ounce. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Tue works of Electromotors Limited, Openshaw, Manchester, 
will be closed for the annual holiday from Friday evening, 
July 31st, until Monday, August 10th. A small staff will be in 
attendance for the purpose of dealing with the estimating and 
urgent correspondence. 

Tue Empress Works, Loughborough, of Herbert Morris, 
Limited, will be closed from August 3rd to llth next for stock- 
taking and overhaul of plant. The offices will close for the yearly 
holiday. A limited number of the staff will be in attendance 
to deal with urgent matters. 

WE are informed that Morris and Lister (London), Limited, 
have now taken over the sole representation for London ani 
the South of England for Mickelwright, Limited, of Alperton, 
in place of Mr. Raymond Smith, the late representative. All 
inquiries, &c., should now be sent to the London address, 
Morris and Lister (London), Limited, 3 and 4, Palace-chambers, 
Bridge-street, Westminster, S.W. 











FuLiaGcar Encrne.—With reference to the Fullagar demon- 
stration engine, which we illustrated on pages 42, 66, and in a 
two-page drawing in last week’s issue, we are asked to make it 
clear that the engine in question was built to the order, and to 
the designs, of the Fullagar Engine, Limited, the owners of 
the patent rights, on whom has fallen the work and cost of 
developing the system, and who will arrange for its manufacture 
under licence. 


Junior INSTITUTION OF ENGINEERS.—A party of members 
of the Junior Institution of Engineers paid a visit last Saturday 
afternoon to the Tunnel Cement Works, Purfleet. The party 
was shown round the chalk quarry and the mills in which the 
chalk and clay are washed and ground to the thick slurry from 
which the cement clinker is made. It was also shown the 
burning of the clinker in two large rotary kilns, each 210ft. long ; 
the mills for grinding coal dust, and how the firing of this dust 
takes place in the kiln; the cement mill in which the cement 
clinker is ground ; the cement stores where the cement is packed 
by means of patent dustless vacuum packers exilors: and the 
up-to-date power station, with water-tube boilers and turbo- 
generators. With regard to the power-house, the 1200-kilowatt 
turbo-alternator is of the A.E.G. impulse type, with a steam 
consumption of 13.8 1b. per kilowatt-hour on full load, and a 
cooling water supply of five gallons per pound of steam. An 
interesting feature is the way in which the motors have been 
assembled in special motor-rooms, so that they are in a large 
measure protected from the dust inseparable from cement 
manufacture. It has by this means been found practicablo 
to use open-type motors. 

A Smart Piece or Rattway ENGINneerING.—On Monday, 
13th inst., the Highland Railway Company resumed the run- 
ning of trains over its Aviemore direct line. It will be recalled 
that owing to the destruction of the arch bridge over the Badden- 
gorm Burn, near Carr Bridge, on Thursday, 18th ult., by a cloud- 
burst of an unprecedented and unparalleled magnitude, this 
main route was closed for traffic. Energetic measures were at 
once adopted to secure the early opening of this important route. 
On the day following the accident over one hundred of the rail- 
way company’s men were at work clearing away débris and 
preparing for the foundations of the new bridge, the character 
and design of which had already been decided upon by the 
company’s engineer-in-chief. As soon as possible arrangement¢ 
for the concrete work of the foundations and abutments were 
made with Messrs. MacAlpine and Sons, of Glasgow, who, by the 
Tuesday following, had a large staff of men and steam plant 
busily engaged at work. Under the personal direction of Mr. 
Robert MacAlpine and his manager, Mr. MacDonald, this work 
proceeded continuously night and day, and the contract for the 
new steel bridge having been placed with Messrs. Orr, Watt and 
Co., bridge engineers, of Motherwell, this part of the work was 
pushed forward with commendable dispatch, the entire bridge 
being completed and on wagons within one week. The girders 
were placed in position on Monday, 6th inst., and by the end of 
the week the wing walls and the embankments were completed 
and the permanent way laid across, and the line was opened 
for traffic, as stated, on Monday, 13th inst. The new bridge is 
of 26ft. 6in. span and carries the railway at a height of about 
32ft. above the bed of the burn. The foundations have been 
carried down in places to a depth of 7ft., and these, as well as 
the abutments and wing walls, are of mass concrete work, train- 
loads of material for this purpose being run to either side of the 
bridge continuously. The steel superstructure consists of two 
main girders carrying a corrugated steel deck with handrails. 
It is believed that in building a complete bridge of this magni- 
tude in three weeks a record has been established, and the work 
as a whole reflects highly upon the administration and energy 
of the contractors and their staffs. The work was, during the 
entire period, under the personal supervision of the company’s 
chief engineer, Mr. Newlands, and his assistant, Mr. MacMurdo, 
and others of his staff. The chairman, Mr. R. M. Wilson, and 
the directors of the company visited the work on several occasions 
and manifested keen practical interest in the progress that was 
being made, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 
Rheinland-Westphalia. 


Tue condition of the iron and steel market remains 
quiet and unsatisfactory. Few forward orders of weight are 
obtainable ; the insufficient inland demand has caused prices 
for heavy plates to go down to M.99 to M.100 p.t., while sheets 
are quoted M.115 p.t. free at works. Only a short time ago 
some of the leading firms considered an immediate rise in 
quotations distinctly necessary to prevent the mills working 
at a loss, and now concessions are granted everywhere, and rates 
have been reduced in several cases, Heavy orders for forward 
delivery have only come in for shipbuilding requirements, and 
the outlook in this department remains fair. On foreign account 
a limited .business only is done, and this quarter’s returns will, 
most likely, show a decrease compared with the same period 
last year. In the pipe industry the Syndicate question has been 
settled for the time being by forming a provisional Pipe Syndi- 
cate to last until August 15th. Prices, at the same time, have 
been raised M,15 p.t. under the condition that only orders for 
immediate delivery are to be taken at these reduced quotations. 
\n increase in demand, expected after the above-mentioned 
measures had been taken, cannot, however, be reported to have 
set in. 


Coal in Germany. 


Inland demand in Kheinland-Westphalia is tolerably 
yood, while exports have been limited at reduced rates, English 
competition being very keen. From Silesia rather more satis- 
factory accounts come in as regards export, while home con- 
sumption is very moderate, Stocks in coke are heavy. 


Austria-Hungary. 


Orders for marine and army requirements as well as 
for building material have been coming in a little more freely, 
and the returns for June show a slight increase over previous 
months. The general tone of the market is, however, languid 
as before, and the interminable quarrels in the Balkan districts 
certainly do not help to improve the condition of the iron and 
steel industry. Official quotations are :—-Witkowitz foundry 
pig, No. 1, 99 crowns; the same, No. 3, 97 crowns; hematite, 
No. 1, 115 crowns; the same, No. 3, 113 crowns; white forge 
pig, 110 crowns; spiegeleisen, 10 to 12 per cent. grade, 
150 crowns; Styrian bars, 210 crowns; boiler plates, 
290 to 300 crowns; tank plates, 260 to 270 crowns; girders, 
235 crowns, all per ton free Vienna, Coal is in poor request. 


The Belgian Iron Market. 


There is hardly any change to note in the condition of 
the iron and steel trade. Producers are doing very little busi- 
ness of weight because dealers and consumers are holding back 
with their orders more than ever, and the work actually given 
out is ridiculously small. Competition, in the meantime, 
increases, with the result that prices are only nominal for most 
articles. Although output has been reduced and export is also 
rather less animated than before, dulness continues in pig iron 
and prices remain at 60.50f. to 61f. p.t. for forge pig; basic, 
61f. to 65f. p.t.; foundry pig, 65f. to 66f. p.t. Scrap iron is 
exceedingly weak at from 49f. to 52.60f. p.t. The business in 
semi-finished steel is detrimentally influenced by French and 
German competition, and rolled bars remain languid at 68s. to 
70s. p.t. f.o.b. Antwerp. Rails are in fair request and a normal 
business is also being done in girders, whereas only a small 
number of orders can be obtained for.plates, The few contracts 
on offer are most keenly competed for by inland works, so that 
rates are naturally exceedingly weak. Nominally the follow- 
ing prices are quoted :—{£4 13s. to £4 14s. p.t. for ;jin. sorts ; 
£4 15s. to £4 16s. p.t. for fin. quality ; and £4 17s. to £4 18s. p.t. 
for ,4in. sorts. For home consumption 122.50f. to 127. 50f. 
p.t. are quoted. The bar trade is without animation. The 
tew orders on offer are not sufficient to keep up moderate employ- 
ment at the mills, and the fierce competition of foreign firms 
increases, Export prices vary between £4 to £4 2s. p.t. for 
basic bars, and £4 6s. to £4 7s. p.t. for iron bars, while inland 
quotations are 110f. to 112f. p.t. for the former, and 120f. to 
122.50f. p.t. for iron bars. A most irregular business is being 
done in hoops at fluctuating prices. The position of the coal 
and coke trade is inclined to weakness; small coal is sold at 
reduced rates and briquettes have also shown a downward 
tendency. For deliveries to the State Railways the pits have 
reduced their prices 2.50f. p.t., and dealers and consumers are 
therefore not content now with the reduction of only M.1 p.t. 
which has been offered them. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July 8th. 

Sreet makers have become quite optimistic over business 
prospects and confidently predict an expansion within sixty to 
ninety days to 75 per cent. of manufacturing capacity. The 
confidence is not unreasonable in view of all the facts and known 
probabilities. The railroads from being consumers of some 
15 per cent. of the output of mills are expected now to absorb 
from 25 to 30 per cent. A very considerable percentage of the 
incoming business will no doubt slip in at very little above the 
present prices. ‘he railroads are hungry for supplies. Engi- 
neering plants and the larger foundries are almost bare of sup- 
plies, Implement makers are better fixed. Pipe line builders 
have nearly all their present needs covered. Vigorous efforts 
ure being made to secure foreign trade. General buying for 
sinaller construction requirements affords the structural mills 
fair employment at half capacity. June business considerably 
exceeds that of May ; July orders look well. Much long withheld 
business is sure to be placed because of an inevitable withdrawal 
of extremely low quotations. A number of thirty-day options 
have been extended covering this month. If these options are 
taken up it means a good bunch of business. Rail orders for 
June picked up. Conditions throughout the crop-raising regions 
are excellent, according to the very latest dispatches. The 
railroads of those sections will be overtaxed. General business 
interests are hopeful. Within the past three days very large 
transactions in pig iron have been closed. Late developments 
in copper are not encouraging in the domestic trade, But few 
large consumers have been in the market this week. 





Conrracts.—The Underfeed Stoker Company, Limited, has 
received a series of orders for a total of sixty stokers of various 
types, for fourteen travelling grates, and for several air heaters. 

-We are informed that A. and J. Main and Co., Limited, 
Clydesdale Ironworks and Germiston Works, Glasgow, have 
been successful in securing a contract for 154 bridges of various 
spans, up to 60ft., for the Canton—Hankow section of the Chinese 
Government Railways.—The Whitstable , Shipping Company, 
after making exhaustive tests, is about to install an 18 horse- 
power Aster marine set by the Aster Engineering Company 
(1913), Limited, of Wembley, in a 43ft. fishing boat now in 
course of construction. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings, 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Ch y-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











STEAM GENERATORS. 


14,889. June 27th, 1913.—ImpROVEMENTS IN OR RELATING 
to WATER-TUBE BoriLeRs, Vulcan-Werke Hamburg und 
Stettin Actiengesellschaft, of Hamburg 9, Germany. 

A superheater A is built within a chamber into the tubular 
system of the boiler, which is constituted by an upper drum B 
and two lower drums C connected together by banks of water 
tubes. Arranged above the tubular system is a preliminary 
air heater D. The combustion air passing from the Howdex 


N°14,889 








or like flue is sub-divided. Air enters the hollow side and rear 
walls of the smoke-box at E and flows in separate paths respec- 
tively through the stepped preliminary air heater D, which is 
connected directly with the casing of the boiler to the passage F, 
and directly through the passages or air-conducting pockets G 
in the side walls of the boiler, to the rear wall thereof, thence 
flowing over or under the grate H. As shown, the passages or 
pockets G are enclosed within the superheater chambers.— 
July 1st, 1914. 


2542. January 30th, 1914.—IMPROVEMENTS IN SUPERHEATERS, 
Ferguson Superheaters, Limited, and Charles Melville 
Ferguson, both of 11, Queen Victoria-street, London. 

This invention relates to superheaters for vertical boilers of 
the well-known class in which the steam is led from the boiler 
to the steam pipe in a circuitous passage around and in contact 
with the central flue. A is the shell of the boiler, B the flue 
and C the casing of the superheater. D are horizontal angle 

irons which fill up the space between the flue B and the casing C, 
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but leave openings through which the steam can descend, these 
openings being arranged at alternate sides of the flue so that 
the steam passes down by a circuitous route. E and F are 
valves by which steam is led from the boiler and superheater 
respectively to the steam pipe G. The steam is led from the 
boiler to the top of the superheater by the pipe K, the supply 
being controlled by a valve K1. The flue B has within it a 
central tube B}, the aperture of which can be controlled by a 
damper Z. N is a cylindrical casing surrounding the super- 
heater and opening at the top and bottom to the flue.—July 1st, 
1914. 


INTERNAL COMBUSTION ENGINES. 


29,704. December 24th, 1913.—IMPROVEMENTS IN AND IN 
CONNECTION WITH THE VALVES OF INTERNAL COMBUSTION 
Encines, Crossley Motors, Limited, of Napier-street, 
Gorton, Manchester, Lancaster, and Arthur William 
Reeves, of Cregneish, Marple, Chester. 

A hollow cylindrical form of inlet valve A is employed with 
ports C formed within or upon its circumferential shell. The 
inner surface of this valve A slides upon a fixed combustion 
chamber head D, the head carrying the sparking plug F for the 
ignition. The valve A has formed upon it two bevelled seatings 
at Y and Z respectively, for which accommodating seatings are 
formed upon the main cylinder casting O. To slide concentric- 
ally with and outside the inlet valve A a similar hollow cylin- 
drical exhaust valve H is fitted having a bevelled seating K. 
A bevelled face is also formed upon the main cylinder casting 











O in the manner illustrated. For the admission of the explosive 
fluid mixture a circular passage L is cast in the main cylinder 
P ge, this p ge being in direct connection with the fluid 
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mixture supply. For the exit of the exhaust gases a circular 
passage M is similarly formed, this passage communicating with 
the atmosphere.—July Ist, 1914. 


TELEGRAPHS AND TELEPHONES. 


14,140. June 18th, 1913.—AN APPARATUS FOR EmiTvING 
Execrric Waves, Wiiliam Phillivs Thonypson, F.C.S., 
M.1.M.E., of 6, Lord-street, Liverpool. 

The high frequency machine A supplies the secondary coils 

D D' by the intermediary of primary coils B B*. The secondary 

coils supply the antenna E with the working current. The 

two transformers have a supplementary magnetisation pro- 
duced by windings F F! mounted in or on the sheet metal body 
and are fed with continuous current from a source G. In each 
transformer the primary exciting coil is directly connected with 
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that of the other transformer, and the primary coils are coupled 
with the secondary coils of the working circuit by transformers 
which have a closed magnetic circuit. It will be understood that 
the effect of this supplementary magnetisation is to produce a flux 
which is at right angles to the main flux. The effect of this will 
be that variations of flux will cause a variation in the magnetic 
reluctance of the circuit every half period, which in its turn 
will cause a variation in flux of double the frequency of the main 
frequency, and hence the secondary circuit will have imposed 
upon it a current having this double frequency.—July Ist, 1914. 


2790. February 3rd, 1914.—ImMpROVEMENTS IN WIRE ROPE 
Exectric InsuLator Coup.ines, Charles Cecil Sunderland, 
of Trenton, County of Mercer, State of New Jersey, America. 

This invention relates to wire rope electric insulator couplings 
for the stays of aerial wireless towers, and particularly refers to 
the type of coupling wherein a pair of linked sockets formed of 
wire rope loops have an insulating block inserted there between 
to form an insulating mechanical connection between the sockets. 

The wire ropes forming the two parts of the stay are shown at 

A and B each fastened to a socket base C and D respectively. 

To each of these bases, which are of solid metal, are attached 

the ends of wire rope loops E F which form the respective sockets. 

These loops are linked together as shown before being attached 

to their respective bases so that they permanently join the ropes 

A and B. The stay is built up and shipped from the factory 
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in this condition. When it is to be set up for use the insulating 
block H may be inserted within the loops and the mechanical 
and insulating connection is complete. The block H, of any 
suitable insulating material, is provided with two circular 
grooves indicated at X X, which are at right angles to each other 
in the present instance. ‘The loops passing around these grooves 
have an extended bearing of about 180 deg. by which any con- 
centration of stress upon the loop is prevented, the load being 
evenly distributed and allowing the full strength of the rope 
composing the loop to be developed. The central point Y of 
one bight of each loop or its bearing is substantially in the centre of 
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the locus of the other bearing and is also in the same plane with 
it, so that the insulater is perfectly balanced under the tension 
of the ropes A and B and loops, and it also has a maximum 
amount of bearing surface and of strain transmitting material 
between the loops.—July Ist, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8595. April 4th, 1914.—-IMPROVEMENTS IN AND RELATING TO 
ExLecrric WeELpinG Macuines, The Allgemeine Elek- 
tricitats-Gesellschaft, of Friedrich Karl-Ufer 2-4, Berlin, 
Germany. 

In this machine a strip of sheet metal is bent into a tube 
between the bending rollers EE. From the open side a mandril 

B fixed to an insulated arm D projects into the tube. The end 
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of the mandril is so thickened that it completely fills the bore 
of the tube. At this point the welding roller A presses upon the 
isp seam ; this roller is connected with the one pole of the trans- 
former, and upon the supporting roller C lying upon the oppo- 
site side of the tube, which rolier is connected to the other pole. 
The supporting roller has a broad section, so that it engages the 
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These laths also have attached to them guide strips F, and under- 
neath are longitudinal strips G, the uppermost of which are 
fixed to the bottom of the trough A and extend the whole length of 
the elevator, and the underneath fixed strips are supported from 
the trough in any convenient manner. Bearing against these 
strips are underneath projecting pieces H, two on each lath, 
whereby the latter are guided as they travel with the belt. I is 
a cover made of thin sheet metal so that it will deliver straw in 
the strongest wind and will also protect the belt and the trough 
bottom, and J is a lifting chain.—July lst, 1914, 


CRANES AND CONVEYORS. 


. 

25,561. November 8th, 1913.—-IMPROVEMENTS IN EXCAVATING 
Apparatus, William Barnes and Frederick Howard Livens, 
both of Ruston, Proctor and Co., Limited, Waterside South, 
Lincoln. 

A is the bucket carried by the arm B pivoted to the jib B 
of acrane. A! is the door, which is pivoted at X to the bucket. 
C is a chain having one end fixed to the door A! and the other 
to the cross bar C!, which is suspended from the pulley block D. 
A chain C is provided at each side of the bucket, and these chains 
are led round pulleys Y pivoted to the bucket so as to make the 
pull on the door more or less at right angles to it. E is a rope 
passing round the sheaf D! of the pulley block D and having one 
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each other from one side of the bridge to the other side at pr. 
determined intervals, There are means for securing the en| 





of the rods to the transversely disposed beams. There is o1!\ 
one claim. 


1,095,223. Expansion PLates ror Rorary Enernes, W. ¢ 
Nicola and A. G. Rupp, Worland, Wyo.—Filed August 27t/, 
191i. 

The engine casing has a series of pockets formed in its inne: 
face thereof, with inlet and exhaust ports communicating wit}, 

it. A shaft is journalled in the walls of the casing anda rotor i 























































































tube upon a large part of its cireumference.—July Ist, 1914. 


TRAMWAYS AND RAILWAYS. 


23,943. October 22nd, 1913.—ImMPROVEMENTS IN 


lington-place, Newcastle-on-Tyne. 
This improved joint chair comprises the foot or base A and 
the jaws B between which a groove C is formed in the base to 


take the foot of the rail D, whilst the space between the jaws is 
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of sufficient width to accommodate a key E on each side of the 
rail web. At the top the chair jaws B are made to overhang 
or project inwards towards the rail so as to prevent the rail ends 
lifting when the other parts of the rail are depressed by the load 
carried over them. The keys shown are steel spring keys pro- 
vided with expanding wedges of a special type and co-operate 
with the chair jaws to prevent displacement of the rail.—July 
Ist, 1914. 


AGRICULTURAL MACHINERY. 


19,043. August 22nd, 1913.—IMPROVEMENTS RELATING TO 
Straw EtLevarors ror THRASHING Macuines, Bennett 
Warren Hundleby, of Mumby, Alford, Lincolnshire. 

This invention, which relates to straw elevators for thrashing 
machines, has for its object a separate elevator therefor which is 
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centre driven. ! 
pulleys C mounted centrally in the ends of the trough. To this 


A is the trough, B an endless belt running on 


RAILWAY 
Jornt Cuarrs, George Turton Platts and Co., Limited, of 
Savile-street, Sheffield, and Hugh Liddell, of 21, Fram- 


end fixed to the jib B' and the other to a drum E' operated by 
anengine F. Gis arope having one end fixed at G' to the bucket 
A and the other to adrum H. H_? is another drum fixed to the 
same shaft as the drum H and having fixed to it a rope K on 
which a weight L is suspended, this weight serving to keep the 
rope G tight. The rotation of the drums H H! is controlled 
by a brake. After the bucket has been filled and it has been 
conveyed by the crane to the place where its contents are to be 
deposited the rope E is slacked whilst the movement of the rope 
G is checked or prevented by the brake, the weight of the load 
thus causing the door A? to open and allow the load to fall out 
of the bucket at any desired rate. When the load or part of 
it has been deposited the door is closed again by hauling on the 
rope E or freeing the rope G. The rope E may be fixed to the 
door in the manner shown or it may be connected to it in any 
other convenient way.—July Ist, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,095,190. InreERNAL ConsBustTiION Moror, H. L. Cummins, 
East Ely, Nev., assignor of one-sixth to UC. S. Chandler, one- 
siazth to B. L. Quayle, and one-third to H. M. Fulmer, East 
Ely, Nev.—Filed August 31st, 1911. 

The casing of the engine has a central and laterally disposed 

communicating chamber with ports leading through its walls. 

A hollow shaft is journalled in the casing and a hollow 

piston cylinder is fixed to the shaft and has ducts communicating 

with the latter. The cylinder is provided with radial pistons 
upon its circumference, which are adapted to wipe against the 
surrounding wall of the chamber. The singin of the 





piston cylinder is provided with ports affording means of com- 
munication between the space within the cylinder and the space 
between its circumference and the surrounding wall of the 
chamber in which it is mounted. Rotatable cylinders are 
mounted one in each of the oppositely disposed chambers and 
each is provided with diametrically opposite recesses in its cir- 
cumference and with a duct communicating with the recesses. 
The oppositely disposed spaces, which are intermediate between 
the circumference of the piston cylinder and the circumference 
of the recessed cylinders serve as expansion chambers. There 
is only one claim. 


1,095,202. Bripce Consrrucrion, H. Friend, Lexington, 
kla., assignor of one-half to E. J, Keller, Lexington, Okla.— 
Filed November 24th, 1909. : 
The inventor arranges a roadway structure for suspension 
bridges which includes bridge posts comprising transversely 
disposed beams supported on the lower ends of the bridge posts 
longitudinal beams supported on the transversely disposed 
beams, and flooring on the longitudinal beams. Means are 
provided for spacing the longitudinal and the transversely 
disposed beams. They include sleeves held between each 
adjacent pair of beams with bolts passing through the 
beams and the sleeves. Supplemental sleeves are mounted 
between the outer ends of each pair of transversely disposed 
beams, and there are stay rods having one end passing through 
the transversely disposed beams and supplemental sleeves. 





belt are attached rake laths D, and these laths carry rake forks E, 








fixed to the shaft and is provided with a series of steam pockets. 





The circumference of said rotor has r with of lead- 
ing through their bottoms into the steam pockets of the rotor, 
and a series of expansion plates is mounted one in each of the 
recesses. There are two claims. 


1,095,230. Process or Castine, A. F. Rockwell, Bristol, 
Conn., assignor to the New Departure Manufacturing Com- 
pany, Bristol, Conn., a Corporation of Connecticut.—Filed 
February 25th, 1911. 

The process consists in substantially filling an open mould 
with molten metal and separating the impurities from the pure 
metal by rapidly rotating the mould, and then, while the metal 
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so supplied is still molten, supplying an excess of molten metal 
and separating its impurities from its free metal by forcing the 
pure metal of the excess to dislodge and replace the impurities 
of the metal first supplied. There are six claims. 


1,096,501, Gas or Smoke Wasuer, O. M. Foster, Elkhart, 
Ind., assignor to American Smoke Washing Company, 
Cleveland, Ohio, a Corporation of Illinois.—Filed July 8th, 
1912. 

The washer contains a body of liquid and has a hood arranged 
to receive a discharge of gas to be washed, the lower edge of the 
hood descending below the surface of the liquid and being pro- 
vided with an outlet above the surface of the liquid. A second 












hood closed at its upper end encloses the first hood and has its 
lower edge below the surface of the liquid, and a third hood 
encloses the second hood, this third hood also having its edge 
below the surface of the liquid and having a discharge opening 


There are five claims. 





These rods extend between the beams they connect and cross 





above the surface of the liquid. 
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RAILWAY CONSTRUCTION IN SWITZERLAND. | 
By 8S. BERG. | 
THE EBNAT-NESSLAU BRANCH OF THE BODENSEE-. | 
TOGGENBURG RAILWAY. 
No. I. 
Tue Ebnat—Nesslau Railway is a branch line of the | 
Bodensee~Toggenburg Railway, well known on | 
account of its important engineering works, tunnels, 
and high viaducts. If the main line was constructed | 
with great difficulty, and at considerable expense, | 
as it had to cross a country of extremely broken | 
character, the Ebnat—Nesslau branch also had _ its 
difliculties, though they were of a less expensive | 
character. A plan of the line is given in Fig. 1 and 
a profile in Fig. 3. 
The Ebnat--Nesslau line, a prolongation of the line 


which can be used having regard to the resistance 
caused by curves, as’ well as the possibly diminished 


adhesion experienced in tunnels. 


For instance : Take a line or section of a line calling 
for a maximum gradient of about 2-5 per cent. 
and curves of 250m. radius. Then, if the gradient 
be made 2-6 per cent. in the straight portions, this 
figure must be reduced in places where there are 


| . . 
| curves in accordance with the formula 65-0 — R — 55. 


If R, for instance, = 250 m., the reduction is 65-0 

195 = +33 per cent., the gradient on this curve 
thus being made only 2-6 — -33 = 2-27 per cent. 
If the curve be in a tunnel longer than 300 m.— 
tunnels shorter than 300m. are not considered— 
a further reduction of gradient takes place, the 
2-27 per cent. being multiplied by, say, 0-75, thus 
reducing it to, say, 1-7 per cent. The reason for 
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Fig. 1—THE EBNAT-NESSLAU RAILWAY 


from Wil to Ebnat, had to follow the course of the 
river Thur, where the valley is of a very broken 
character and the geological formation of an unreliable 
nature, as ig frequently the case in that part of Switzer- 
land. The ground rock consists at some places of 
rather hard puddingstone, marls, and sandstone 
or lime-sandstone. ‘The ruling geological strata are 
favourable, as the line could generally be located 
nearly parallel to the direction of the strike of the 
strata. The rocks are, however, partly covered with 
clay—at places of a loamy character—and material 
left by earlier landslips. The ground is also very 
wet and treacherous in many places, and shows @ 
tendency to slip. 

The rock-cuttings through the puddingstone yielded 
useful ballast as well as rough building stone, while | 
the lime-sandstone yielded an _ excellent building | 
material, very easy to work, with a compressive | 
strength of from 1100 to 1200 kilos. per square centi- 
metre. Sand and shingle were somewhat scarce, 
but were sometimes to be had. 

The particulars of the gradients and curvature 
of the line are as follows :— 





Length of level line 15-4 p.c. of the total length. 
8014 m 


Length of line on a gradient = 84-6 p.c. of the total length 
The “ virtual” gradient 2-6 p.c. = say, 1 in 384 
The raximum gradient = 2-5p.c. = say, 1 in 40 
Average rise of all gradients 1-03 p.m. = say, 1 in 51-8 
Total rise ae ees 198-6m. = say, 422ft. 
Minimum, ordinary radius... ... = 250m. = say, 820ft. 
Mnimum, exceptional radius ... 200m. = say, 656ft. 
Average radius of all curves 283 m = say, 928ft. 3in. 
Number of curves... = 29 

Total length of straights = 88-9 p.c. of the whole line 
Total length of curves... ... = 61-1 p.c. of the whole line 


The line is of the normal gauge. 

In 1909, when the writer took over the work, 
a good working scheme already existed. First, 
a contour-lined map with a scale of 1 : 5000 had been 
made of the country. After the project had been 
worked out on this map the line was staked out and 
shifted a little to one side or the other, as was con- 
sidered desirable. On looking into the matter, 
however, it was seen that certain improvements could 
be made. First, it was found possible to lessen the 
gradient a little and to introduce the gradient rule 
set out in the Roeckl formula, which is :— 

65-0 
R — 55 
where R is the radius of curvature. A few words 
about this formula may be of general value. 
The Roeckl Formula. 

On railways, and especially those with steep 
gradients and sharp curves it is, of course, of great 
importance, at least in some cases, so to arrange the 
longitudinal section that the resistance to traction 
nowhere exceeds a certain limit or that no specizl 
part has a resistance exceeding this limit. In locat- 
ing the railway and arranging its longitudinal section 
a certain gradient, which may be called the “ virtual ” 


the special reduction of gradients in tunnels is that 
the rails are frequently wet, and trat there is thus 
diminished adhesion. As a coefficient of reduction 
for tunnels Mr. R. Weber, the chief engineer for the 
locating and construction of the well-known Bodensee- 
Toggenburg Railway, recommends 0-7 ; 0-8 is recom- 
mended by others, and 0-75 is a mean of these. Too 
many breaks of gradient have, of course, to be avoided. 
The shortest distance between two breaks of gradient 
ought not to be made less than 300 m. 

The Roeckl formula quoted above applies to the 
normal gauge of 1-435 m. (4ft. 84in.), and if it be 
desired to use it for a narrower gauge, such, for 
instance, as the 1 m., the formula has to be multiplied 
by 1 + 1-435, as the resistance of curvature diminishes 
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resistance to traction in the long spiral tunnels is 
far heavier than in the open part of the line, as 
they have only a reduction of -2 per cent., whereas 
the reduction should really have been 2-6 (1 — 0-75) 
‘65 per cent. The practical effect of this was 
immediately seen when the first heavy service 
train was taken over the still unfinished line. It 
got on all right until it arrived in Pfaffensprung 
spiral tunnel—about 1600 m. long, with curvature 
of 280m. radius—where it stuck, and had to back 
down to Gurtnellen Station to detach some of the cars. 

On the Bodensee—-Toggenburg Railway the longi- 
tudinal section is so well laid out in accordance with 
the Roeckl principle that the engine drivers running 
the trains up gradient scarcely need to touch the 
regulator, and the graphical speed diagrams show a 
very uniform speed. It must, however, not be 
forgotten that the task of locating and setting out of 
railways is getting more complicated by reason of 
such demands, and calls for a considerable amount 
of thought, as in most cases economy of construction 
has to be duly considered at the same time. 

In the case of the Ebnat—Nesslau branch, the 
‘* virtual ” gradient of 2-6 per cent. was not directly 
used, as the straight portions on the heavy gradient 
section were not long enough to apply it. The 
heaviest gradient carried out was 2-5 per cent. 
The gradient and alignment of the line were thus 
altered to agree with the demands of “ virtual”’ 
gradient, as well as other demands, such as reduction 
in the number of level crossings, cheaper construc- 
tion, &e. 

Lay out of the Line. 


In all kinds of broken country the use of the contour- 
lined map is the best and surest way of getting in the 
right railway location, facilitating any contro] and 
later alteration, as well as giving a good true map of 
the ground along the railway. 

These contour-lined maps have, of course, to be of 
a suitable scale in order to be useful. The scale 
1 : 5000 demands a very accurate map if the 
ground be broken or of uneven character. For 
difficult details scales of from 1 : 200 to 1 : 1000 ought 
to be chosen. 

The survey, staking out, and plans for the Ebnat— 
Nesslau line were completed in 1909. Following a 
period of somewhat dry years, the weather had 
changed, and after the autumn of 1908 the rain 
became excessive, and continued to be so up to the 
extremely dry summer of 1911. As the excessive 
rain in 1909 had already begun to do very serious 
damage at various points of the main line, the writer 
proposed to have numerous drainage works carried 
out as a continuation of the trial holes—which had 
been taken in hand just after the staking out of the 
line—so as to have the benefit of their draining 
influence as long as possible before the formation 
works had to be commenced. Some of the trial holes 
had previously been placed so as to serve for drainage 
purposes. 


GENERAL DESCRIPTION. 
The Ebnat-Nesslau line is, as has been said, a 
prolongation of the railway from Wil to Ebnat, 
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Fig. 2—PROFILE OF EBNAT-NESSLAU LINE 


in proportion to the ratio of gauge. With 1 m. gauge 

, ee 
100 — 551-435 
= say, 1:0 per cent., with which to reduce the 
heaviest gradient used on the straight, or, if this be 
2-5 per cent., there would on a curve of 100 m. radius 
be applied 2-5 — 1:0 = 1-5 per cent. gradient, the 
2-5 per cent. in this case being the “ virtual ” gradient. 

Formerly this consideration of “ virtual’? gradient 
—the German expression is ““massgebend steigung,”’ 
literally ‘‘standard gradient ’—was not sufficiently 
thought of, and, in consequence, _ corresponding 
defects are found on the longitudinal section of 


and 100m. radius we should get 





gradient has to be chosen. The definition of the 


term ‘“‘ virtual” gradient is the steepest gradient 


some of the most important railways. On the 
well-known St. Gothard Railway, for instance, the 


| both these big villages being in the district of Toggen- 
| burg, in the Canton of St. Gallen. Nesslau is the 
| main village of the upper part of Toggenburg, and is 
| beautifully situated in view of the Churfirsten and 
| other mountains. The Sentis can also be seen from 
|some points. The upper Toggenburg Valley is 
imposing, not being too closed in by mountains, and 
| having fine undulating slopes, which are partly 
| wooded. Along the valley passes the main road 
| which traverses the pass at Wildhaus and connects 
Toggenburg with the Rhine Valley at Buchs. 

| After leaving the station of Ebnat, the line has to 
| cross the main road in the valley twice—first, by a 
| level crossing in the village of Ebnat at km. 0-7, 
which level crossing was necessitated because any 
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other course would have been too expensive ; and, }and 4:0 is a narrow pass, the valley only leaving 


secondly, at km. 1-2, where the road is taken over | small room for accommodating both road and railway, 


the line on a bridge. After the level crossing at | and the latter, after passing along a steep slope, is 














Fig. 3—-TREMPEL TUNNEL—UPPER PORTAL 


km. 0-7 the maximum gradient had to be made use| taken under the road in a tunnel—see Fig. 3. 
of up to km. 3-3, where it changes into a 1-5 per cent. | Between kms. 2-4 and 3-0 another difficult part had 
(1 in 66-6) gradient. Between kms. 1-4 and 2-1/| to be passed, a special description of which is given 
| later on as being of uncommon interest. 

At km. 4-2 is the station of Krummenau. The 





| station buildings are not of the usual uniform type, 
| but are in keeping with the architecture of the old 
| buildings of Toggenburg, the wooden houses of which 
| have a very fine style of their own. After the station 
| at Krummenau the heaviest gradient used is 2-33 
| per cent. (1 in 42-9). At km. 5-0 the river Thur is 
| crossed on a stone bridge with a main arch of 63-3 m. 








Fig. 5- DRAINAGE CHANNEL 


| span, and at km. 6-7 it is crossed a second time, 
| also on a stone bridge with a main span of 24-8 m. 
As both these bridges are of interest, they are also 
specially described later, and the general principles 
}entering into their construction discussed in detail. 
At km. 7-7 the station of Nesslau is reached, and, 
being a terminus, it is provided with a turntable, 
| water crane, and locomotive shed. The line has 
altogether three tunnels and nine railway bridges 
and viaducts, besides seven road bridges or arched 
and a great number of smaller culverts. 





Fig. 4—VIADUCT AT KM. 2°05 
the line is taken across side valleys on viaducts. 
One of these viaducts which comes at km. 2.05 is 
shown in Fig. 4. 
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Fig. (—3LIPS ON THE HOHENBUHL BANK 


Between kms. 2-46 and 3-79 diffieult slopes had to| There is a number of rock cuttings, the deepest | 


b> passed partly on viaducts. Between kms. 3-7| being 20m. deep. The highest embankment—at 
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km. 2-8—is 12-l4m. high. It was necessary 
to construct a great number of retaining walls. 
The contract for the works was let in April, 1910, and 
the line was opened in October, 1912. 


FORMATION WORKS. 


Drainage. When constructing embankments on 
swampy ground, especially if the latter be on the slope, 
great care has, of course, to be taken to prevent 
the ground water being held up by reason of the 
weight of the embankment on the soil. Should 
this happen, then, as a rule, the water will collect 
and in time make the ground so wet that it will yield 
and cause the embankment to slip with the usual 
expensive consequences. Intercepting the water 
on the upper side of the embankment and taking it to 
the lower side in a safe manner is thus the first thing 
to look after. 

Between kms. 1-7 and 1-8 a swampy place with 
wet clay and with a slope of 7 to 8 per cent. was met 
and dealt with in this way: Between kms. 2-4 and 
2-5 there was another dangerous place with very wet 
clay and loam with a slope of from 30 to 40 per cent, 
Fortunately, the bank was at this point neither high 
nor long. Drainage channels were cut into the slope 
and filled with rip-rap. The bottoms of the channels 
were, as is usually done, given a paving of concrete, 
on which a small rough dry stone sewer was built, 
the channel being then filled up with rip-rap with 
a layer of hurdles on the top. A hill to the left of the 
line was only cut into a little, as shown in the accom. 
panying sketch, Fig. 5, but the hill, consisting of 
wet clay and loam, was in such unstable equilibrium, 
that this slight disturbance caused it to commence 
slipping. To meet this difficulty a shallow ditch was 
cut in the slope passing above the hill so as to catch 
the water and partly relieve the hill from surface 
water, after which the slope kept quiet and no further 
trouble was experienced. Between kms. 2-5 and 2-6 
a slipping movement had to be dealt with in a special 
way, about which more will be said later on. 

The most dangerous place was between kms. 2-75 
and 2-9. Here the trial holes indicated wet clay up 
to a depth of 54m. to 6m. The slope of the ground 
was from 10 to 16 per cent., and the height of the 
embankment 11m. to 14m. The difficulty at this 
place was of a kind which deserves a thorough general 
investigation, as also does a similar characteristic 
case met with during the construction of the main 
line of the Bodensee-Toggenburg Railway, viz., the 
embankment at Hohenbiihl, between St. Gallen and 
Romanshorn. 

At several places on the latter line great difficulty 
was experienced with the heavy embankments, 
as the ground would not stand the load put on. it, 
but slipped and squeezed out, causing very heavy 
extra expenses. The most interesting of these cases 
was the 

HOHENBUHL BANK. 


This embankment—-see Figs. 6 and 7——is 300 m. 
long, and has a height of 14m. As _ originally 


designed, a concrete culvert was arranged to pass 
under it nearly in the middle of its length. The soil 
was blue clay on the top of a layer of yellow clay 
mixed with stones, below which was a layer of sand 
and shingle on top of the hard moraine. No unusual 
sign indicated beforehand that trouble was to be 
experienced. The culvert was made, and the tipping 
for forming the embankment commenced and carried 
past the culvert, due care being taken not to load it 
too heavily on one side. Soon, however——-in the 
summer of 1909—the culvert commenced to show 
cracks, indicating undue settlement, and the cracks 
widened in such a way that it was determined to 
fill the culvert up with dry masonry, only leaving 
space for a strong Mannesmann steel tube, so as to 
secure an outlet for the water from the upper side of 
the embankment. 

The tipping for the embankment was continued, 
but the latter slipped continuously, mainly on the 
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the culvert entirely disappeared, and the passage 
of water was stopped, causing the formation of a 
steadily increasing small lake on the upside of the 
embankment, which circumstance, of course, aggra- 
vated the trouble, 


trust only to the effect of drainage would scarcely do, 
as experience has shown that the effect of drainage 
on wet clay or loam works in many cases extremely 
slowly, so that such a method meets with very small 
success. There are, of course, cases of successful 








Pig. 7—3LIP ON THE HOHENBUHL BANK 


It was then resolved to build a new culvert, arrang- 
ing it in the hillside at the base of the bank—see 
the plan Fig. 6—-part of it having to be run in tunnel. 
Meanwhile a centrifugal pump with a capacity of 


2000 litres—or, say, 440 gallons—per minute driven | 


by a 10 horse-power benzene motor, was installed, 


| drainage of clay which have not been slow in taking 
| effect, but they are few, according to the experience 
of the writer, and have embodied specially favourable 
conditions. 

To what depth this excavation on the future site 
of the bank should be carried out depends on the 


The Embankment squeezing out the Ground. 
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Fig. 8—CROSS SECTION OF EMBANKMENTS ON SOFT GROUND 


so as to keep the level of the lake within certain limits. 
The tipping was continued, but the slipping went on 
for a long time subsequently, and the work wes only 
finally finished in August, 1910, just in time not to 
interfere with the opening of the line, which took place 
on the Ist of October of that year. During a long 
portion of the tipping operations the embankment 
would only stand at a height of 10m. Additional 
material laid on the top steadily sank to that level, 
thus showing that the ground beneath was incapable 
of supporting a heavier weight than that represented 
by that height. The embankment as designed 
originally contained 78,000 cubic metres, but this 
quantity had to be increased by 80,000 cubic metres 
to finish it. At last, as a matter of safety, the bank 
was made 1-5 m. higher than it was actually required 
to be, and the top metre and a-half were taken off 
just before the permanent way was laid, and there has 
since been no trouble whatsoever. The extra cost 
of making the embankment amounted, however, to 
£10,500. In seeking for the cause of this expensive 
experience, it has to be remembered that the two 
or three years before the autumn of 1908 were of a 
rather dry character, but that in the autumn of 1908 
—a few months after the works had been started- 
wet weather set in, and there was a pronounced 
excess of rainfall. 

The layer of clay in the ground under the embank- 
ment got too wet to carry the load put on it, and had 
to yield. ‘Though this layer of clay was of no great 
thickness, the foot of the slipping embankment at 
places carried a wave before it which at times had a 
height of 3m. The case was interesting, as showing 
how difficult it is to foresee what may happen under 
any given circumstances. The question arises what 
to do to prevent such slippings, or at least to reduce 
such heavy additional expenditure as that mentioned 
above. : 

As the danger consists in the layer of clay, loam, or 
slippery soil, which at a certain degree of wetness 
yields, owing to the weight of the load placed upon it, 
and rolls out in a wave-like manner, not only causing 
the embankment to sink down in the hollow left, 


but also carrying with it the slope of the embankment | 


which rests on the top of this ground wave, the best 


remedy would seem, in the writer’s opinion, to be the | 


digging out of this dangerous layer of soil. To 


thickness of the layer and on its degree of wetness. 
The writer thinks that as arule no great depthis needed 

3m. at the utmost should be sufficient, whereas 
ordinarily from 1-5m. to 2m. will suffice. But, 
first of all, provision has to be made for drainage 


the ground and aids it to resist sideways and upward 
pressures. The writer’s proposals are embodied in 
the accompanying sketch, Fig. 8. 








THE MUMFORD PARAFFIN MOTOR. 

As in the highest powered ships to-day the turbine 
has ousted the ordinary reciprocating steam engine, 
so at the opposite end of the scale for launches and 
similar craft, the internal combustion engine is 
irresistibly forcing its way into the field hitherto 
exclusively occupied by the small steam engine. 
The results of this attack are to be seen on all sides. 
Well-known firms which have made a reputation by 
building light high-speed steam sets—such as J. 
Samuel White and Co., Limited, of Cowes, Thorny- 
croft and Co., of Southampton, Vosper, of Gos- 
port, and Simpson, Strickland, Limited, of Dart- 
mouth, and others—have been forced to take up 
the manufacture of motors, and now the name of 
Mumford and Co., Limited, of Colchester, must be 
added to the list. As is the case with all these old- 
established firms, Mumford and Co. have begun in a 
quiet manner and kept their preliminary work to 
themselves, and hitherto they have only been supply- 
ing engines to the Admiralty for use on pinnaces, 
dingheys, &c. Now, however, they are entering the 
open market and are offering very nice little sets of 
paraffin engines, which we are afforded the oppor- 
tunity of describing. These engines are made in 
sizes varying from a single cylinder giving 7 horse- 
power—Fig. 1—up to those with six cylinders giving 
130 horse-power at about 850 revolutions per minute, 
and we propose to confine our description to the four- 
cylinder engines with cylinders 4}in. by 6in. giving 
28 brake horse-power at that speed when using 
paraffin—Fig. 2. 

The general outline of the engine—as shown in the 
cross section in Fig. 9, page 117—reminds us forcibly of 
the Simpson-Strickland engine, which we commented 
upon so favourably in our issue of May 3rd, 1912. 
There is the same section of crank case with good 
doors on each side through one of which the piston 
can be removed. Curiously enough, too, there was 
in the first engines—as shown by the engravings— 
the same little weakness in design that we commented 
upon in the older engine, in that, though one of the 
doors was arranged to be taken off by the simple 
turning of a handle, in the case of the other door a 
number of nuts had to be removed, though the two 
were reversed, and it was the door which gave access 
to the cranks and pistons which in the Mumford 
engine had the nuts on it. We only mention this 
point as indicating the liability of a designer to 
intermingle a poor piece of design with his other 
excellent work, for the point has been corrected in 
later engines. Then, too, the Mumford engine has 
the main bearings borne in the bottom half of the 
crank chamber, so that the upper part can be removed 
for adjusting the bearings without interfering with 
the main alignment. As with the Simpson-Strickland 
engine, the cylinders are cast singly and the exhaust. 
outlet is sloped downwards in order to provide a neat 
pipe arrangement, which is otherwise so difficult to 
obtain with this form of construction. The water 
jackets have also removable covers and inspection 
doors, and here the resemblance ceases as the cylinders 

















Fig. 1—SINGLE CYLINDER 


well below the-depth of the proposed excavation. 
| The dangerous soil is then excavated to a depth of, say, 


toe of the embankment, which operation loads 


1:5 m., and the excavated material dumped at the | 


7 H.P. MUMFORD MOTOR 


are not desaxé. ° We must plead guilty to having a 
liking for the desaxé cylinder, as in our experience 
it gives a smoother running engine, and, according 
to the paper recently read by Mr. F. W. Lanchester 
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hefore the Institution of Automobile Engineers, it 
does not interfere with balancing ; it has, however, a 
slight objection in that it renders it impossible to 
run the engine the opposite way round, if, for the 
sake of a twin-screw arrangement, this is thought 
desirable. It must be admitted, however, that the 


| attention while running; little parts about a motor 
which are not served by the main lubricating system, 
| and need the occasional attention of an oil can, are 
| liable to be overlooked. The oil pump is of the plunger 
| type, the delivery valve being in the plunger itself, 
‘and by breaking one union joint A, slacking back a 
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Fig. 2—FOUR CYLINDER 28 H.P. MUMFORD MOTOR 


occasions upon which such a course should be resorted 
to are very few and far between. 

The nickel steel valves have long removable guides, 
and the tappet arrangement isa very simple one. There 
are no rollers, but the tappet has a very wide head in 
the direction of the thrust of the cam—as will be seen 
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dog D, and taking out the driving"pin of the eccentric 
rod C, the whole pump can be removed for inspection. 
As at present arranged, the dog and the union nut 
are not very accessible, owing to their being rather 
low down in between the fly-wheel and the crank 
case and inside the bearers, and, as far as we can see, 
the removal of the pump 
would entail the loss of a 
considerable part of the 
oil in the crank case. A 
nice feature is the fitting of 
a water jacket D—Fig. 7 
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Fig. 3—VAPORISER 


in the right-hand cylinder in the sectional elevation, 
Fig. 7—so that there is plenty of surface on the guides 
to take this thrust. This certainly results in a reduc- | 
tion in weight of the moving parts of the valve gear, | 
which is all to the good, though for engines running | 
at only 850 revolutions per minute the difference is | 
probably not of great importance. The cams are 
pinned and keyed on the cam shaft, and the shaft is 
driven by a special 2 to 1 wheel made of fibre to 
ensure silence. In order to comply with the Admiralty 
requirements, two independent sets of ignition gear | 
are fitted ; a high-tension magneto with a distributor | 
in the case of the multiple-cylinder engine, and in 

the single-cylinder engine a coil and accumulator 

in addition to the magneto. The commutator 

is fitted on the opposite end of the cross shaft | 





to the magneto—see Figs. 1 and 2—and this | 
arrangement necessitates a separate similar cross | 


shaft to drive the water pump—as shown in Fig. 7 

but it renders both the ignition and the pumps very 
accessible. The opposite end of the.cam shaft is | 
used to drive the lubricating oil pump through an | 
eccentric. This eccentric, by the way, is very nicely 
lubricated by a little drain from the bearing of the | 
cam shaft—as shown in Fig. 10—and so needs no 
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—along the bottom of the crank case. Through it 
the circulating water for the engine is drawn, and 
has a cooling effect upon the oil in the crank case. 
Oil filters E E—Fig. 7—are fitted in the bottom of the 
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Fig. 5—CROSS SECTION OF ADMIRALTY BOAT 


crank case, and they can be withdrawn by hand 
through the crank case doors. This entails the 
stopping of the engine, and we must say that we 
prefer to see a big sheet of gauze along the whole 





length of the bottom of the crank case and two simall 
filters in duplicate on the discharge pipe of the 
lubricating pump. The gauze then gives a large 
area which is not liable to be choked in any length 
of run that the boat is likely to be submitted to, and 
it can be cleaned out periodically when the engine 
is stopped, while the smaller filters can be cleaned, 
one at a time, while the engine is running. he 
object of the gauze, then. is simply to catch the 
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Fig. 6—PETROL CARTRIDGE 


bigger particles of dirt which might get into the 
oil before it reaches the pump, and relieve the smaller 
filters of work and reduce the likelihood of their 
having to be cleaned out during a run, thus distracting 
the attention of the driver. 

It will be noticed that all the bearing surfaces are 
decidedly on the big side, a point we are much in 
sympathy with for marine work. We were interested 
to learn that steel balance weights are fitted on the 
two-cylinder engines with cranks at 180 deg., as well 
as on the single-cvlinder engines, the object being to 

















Fig. 4—REVERSING GEAR 


help to reduce the couple which is produced by a two- 
eylinder engine, which, of course, has not the ‘“‘ look- 
ing-glass symmetry,’ so happily expressed by Mr. 
Lanchester in the paper above referred to. The 
connecting-rods are of H section, cut out of the solid ; 


| we believe this is preferred by the Admiralty to the 


stamped rod, though the latter is universally accepted 
in motor car practice. We were rather struck by the 
boldness of the arrangement for keeping the gudgeon 
pin from turning; the ends of the pin are slotted 
horizontally, a corresponding slot being cut in the 
side of the piston. In this slot is fitted loosely a 
steel key F—Fig. 7—if we may call it so, the outer 
side of which is ground to the exact radius of the 
cylinder wall. Though this key is not fixed in any 
way,. it is found to maintain its position perfectl) 
well, and no signs of cutting have been observed 
either on the key or on the cylinder walls. 

All the little fitments about the motor, such as the 
throttle and the ignition control gear, are nicel) 
thought out and solidly and even expensively made, 
and the whole engine is a good job. 

The vaporiser—of which we give a drawing in 
Fig. 3, and which can be seen in the illustration, 
Fig. 1—is a very interesting piece of work. It con 
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Fig. 7—LONGITUDINAL SECTION 
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sists in the main of an exhaust heated chamber 
much of the usual form, but, instead of having a nest 
of tubes, the passage for the vapour is formed by a 
central plug G with longitudinal ribs upon it, which 
fits up into the central chamber of the body of the 
vaporiser. Thus, a number of channels are formed 








which break up the vapour and afford ample heating 
surface. 


we were able to find to criticise was that with the 
load on, the engine did not instantly pick up speed 
when the throttle was fully open, but the brake 
does not, of course, exactly correspond to the pro- 
peller. All through the alterations in the conditions 
the amount of smoke hardly varied, and we were 
never able to produce a thick cloud at any time. 


By the removal of a big hand nut H at | The engine ran very quietly, the air valve of the | 


and in those confirmed by Parliament, and at the close 
of 1913 the total of the provisional orders remaining jn 
operation amounted to 813, whilst 367 were no longer in 
force. Naturally these provisional orders do not cover 
the ground traversed by special Acts passed in favour of 
private undertakings, unless the latter have incorporated 
any of the former: nor do they apply to the power dis. 
tribution companies whose original authority is also based 
upon special parliamentary powers, but whose under. 


the top, the whole of this central part can be dropped | vaporiser being the most noisy part; but on the | takings are outside the purchase clauses of the Electric 


out and cleaned without breaking any other joints. | four-cylinder engine the air valves are fitted with a | Lighting Acts. 


Apart from the possession of special 


The fuel is admitted from the float chamber into a|dashpot, which, we were informed, removes this | A°ts, certain of the power supply companies{are following 


jet placed at the bottom of the horizontal passage, | 
as shown, but the size of the orifice in the jet is adjust- | 
able by an overhead needle valve. Primarily, this 
needle valve is adjusted by hand to give the correct 
mixture when running at full load ; the hand adjust- 
ment is then locked. By means of a second thread on a | 
sleeve surrounding the needle valve and a link con- 
nection to the throttle lever, which has further adjust- 
ment upon it, so that the needle valve and the 


trouble entirely. 

We show in Fig. 11 a drawing of the reversing gear 
designed by Messrs. Mumford and Co. for sizes up 
to 130 horse-power. The ahead clutch is engaged 
by the cam on the foot of the reversing lever, and is 
kept in gear by the thrust of the propeller. When 
the lever is drawn into the astern position the clutch 


is withdrawn and the brake band is applied which | 


puts in the usual pinion gear for the reverse. With 


throttle are directly interconnected, when the throttle | this plan the clutch shaft is in one piece right through 
is closed the needle valve simultaneously reduces the | the gear to the coupling, making a strong job, and | 
supply of fuel to that required for the speed to which | one which is at the same time fairly accessible for 
the throttle is set. The adjustment of this needle | adjustment. A section of one of the smaller gears is | 
valve appears to be a very simple matter from what | shown in Fig. 4. 

we saw on the occasion of our visit, and it is made; In Figs. 5 and 12 we give drawings of one of the 
easier by the fact that the cover of the needle valve | 20ft. motor boats which are now being ordered by the | 
chamber which carries the thread by which the hand | Admiralty in considerable numbers for use on 
adjustment is made, is kept down on its seat by a destroyers. This particular boat is fitted with one | 


| the practice of endeavouring to secure a greater sphere 
| of activity by the occasional promotion of provisional 
| orders on the one hand, and, on the other, by the acquisi- 
| tion of orders from other holders who have not exercised 
| their powers. The particular orders promoted and obtained 
| by the companies, in contradistinction to the perpetual 
powers possessed under their original Acts, will expire 
| at the end of forty-two years from the date of coming 
into operation. But the orders taken over from local 
authorities, unless otherwise specified in the deeds of 
transfer, will presumably become the permanent property 
of the companies, as the assignment would naturally 
deprive the local authorities of any right of expropria- 
tion in the case of orders which from the beginning would 
contain no purchase clause for the reason that no purchas- 


| ing authority existed or could exist when the orders were 


granted to the local authorities. 
The increase in the number of applications for pro- 


| visional orders in the past five years applies both to those 


made by local authorities and by companies or private 
individuals, but whilst municipal and other authorities 





pair of flat springs K only, and not by nuts. Thus, | 
there is no fear of damaging the needle valve or its | 
seat by screwing it too hard down, and, furthermore, 
it is only necessary to swing these springs to one side 


of the 7 horse-power Mumford engines, and shows a 
rather nice installation. The arrangement of the 
water inlet pipe direct to the oil cooler in the base 
chamber makes a very neat lead, but the particular 


















































have only advanced from fourteen in 1910 to twenty- 
three in 1913, with a reduction to twenty for the session 
of 1914, the applications made by companies or private 
individuals have risen progressively from eleven in 1910 
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and the whole needle valve can be removed and the 
jet laid open to inspection. 
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Fig. 12-20 FOOT MOTOR BOAT FOR THE ADMIRALTY 


form of weed box adopted necessitates the engine 
being stopped if the strainer has to be cleaned. 





If | 


We were afforded an opportunity of seeing one of | the water were admitted through a cock on the skin 
the single-cylinder engines running a short time ago, | of the boat, and the strainer took the form of a 
and we were very pleased with its performance. | prolongation of the body of the cock carried above 
The vaporiser is heated in the ordinary way by a| the water-line, it would be possible to remove the 
lamp—as shown in Fig. 3—but we were enabled to | strainer without shutting the cock and without 
see a special arrangement which has been introduced, | stopping the engine. We are glad to sage the | 
we believe, by Mr. D. B. Morrison, by which a petrol | oil box for the plummer block under the cockpit floor 
cartridge can be fitted into a chamber connected with | is placed in an accessible position in the engine-room. 
the float chamber—as shown in Fig. 6. This cartridge | 
is hermetically sealed, and contains enough petrol | 
to run the engine long enough to heat the vaporiser. | 
When the cartridge is placed in position, the top of | 
the chamber is fitted on and struck smartly with the | 
hand. This punctures the cartridge and the engine} ,,, gradual revival which has occurred in the pro- 
can be started up on petrol in the ordinary way. | motion of applications for electric lighting provisional 
After a few minutes’ running the paraffin can be | orders is an interesting indication of further development 
switched on. This ingenious plan would appear to | of central station working in the future, as it may be 
remove all the fears of those who object to the use | definitely assumed that if the powers granted in one year 
of petrol on a boat, and it is certainly a very much | are not exercised in a few cases, as almost invariably | 
easier way to start the engine in a small open boat | happens, those in the great majority of instances will | 
in rough weather than any lamp arrangement. | be practically carried into effect either by the original 
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| to thirty-one in 1914. The figures for the two groups 
show proportionately greater activity on the part of 
private enterprise, which is a favourable indication. 
Out of the total for the present session, orders have been 
granted to the number of forty-four, one application 
has been withdrawn and six have been refused. It is of 
interest in this connection and as confirming a previous 
statement, to observe that eight of the total number of 
orders applied for last December were promoted by power 
Seven of these have been successful, 
and it is probable that the eighth would also have been 
sanctioned if the company in question had undertaken 
to proceed with the works in the district concerned within 
a specified time. The transfer of orders continues to 
occupy attention, and during the past twelve months 
eleven orders have been assigned, with one exception, to 
companies among which the power supply undertakings 
preponderate. The exception relates to the transfer ot 
an order from one Scotch corporation to another, which 
appears to be somewhat unusual, although not without 
precedents. In addition, the Board of Trade has sanctioned 
the erection under various orders of generating stations 
on specified land under the Electric Lighting Act of 1909, 
and the supply of energy in bulk by one corporation to 
other undertakers, whilst numerous instances have again 
to be recorded where both companies and Local Autho- 


The cartridges should be made cheaply, and a supply | 
can be kept in a locker fitted with a metal lining | 


promoters or by companies or corporations to which the 
supply concessions will in all probability be transferred. 
As shown by official records, the maximum number of 


rities have been authorised to furnish energy to premises 
| outside their prescribed areas of supply, under the pro 
visions of the same Act. 


draining overboard so as to avoid all risk. After | applications submitted to the Board of Trade in any year 
starting up, the engine was run under varying con- | in the present century took place in the opening year of 
ditions. With no load a speed of 200 revolutions | 1900, and with the exception of the fluctuations in the | 
per minute was obtained with practically no smoke. | four succeeding years, a gradual and continuous decline 








Then load was put on, and the throttle closed till | 
the engine was running at about 250 revolutions. | 
The throttle was then quickly opened, and the speed 
was picked up without the least sign of popping in 
the vaporiser, nor were we able to produce this | 
condition with the most sudden alteration in res 
the throttle or the load or the speed. The only thing 


was registered between 1905 and 1909 inclusive, the latter 
year having been responsible for only thirteen. Since 
then a constant upward movement has occurred, as twenty- 
five applications were received in 1910, twenty-eight in 
1911, thirty-six in 1912, forty-seven in 1913, and fiity-one 
for the session of 1914. Similar fluctuations have also 
arisen in the same period of years in the numerical situa- 
tion of the orders actually made by the Board of Trade 


THE production of platinum in Russia, it is stated in 8 

| recent consular report, is steadily increasing. In 1908 

the output was 156,9380z. In 1912 it had risen to 

184,767 oz. It is interesting to note that the price has 

| also risen from £3 9s. to £7 9s. per ounce of platinum con- 

taining 85 per cent. of pure metal; that is to say, it has 
| more than doubled in five years. 
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CONSTRUCTION OF QUEBEC BRIDGE MEMBERS 


[In our last issue we gave a description of the huge 
members which are to be used in the New Quebec 


Bridge. In the present article we discuss the actual 


construction of these members, and in a Supplement | 
| compelled to take considerable overload, but it is 


we illustrate many of the operations described below. 


During the past year and a-half the fabrication | 


of members for the new Quebec Bridge has been 
steadily going ahead at the shops of the St. Lawrence 
Bridge Company, Montreal. As an entirely new 
plant was constructed for this work, the contractors 


were compelled to face the problem of initiating the 
construction of a bridge, the members of which have 
no equal in bridge construction at the present day, 


with an untried equipment and a brand new organisa- 
tion. The difficulties of constructing ordinary bridge 
or structural work under similar conditions would 
be apparent, but when there is coupled to these con- 
ditions the unprecedented size of the members and the 
unusually stringent specification governing the work, 
it can be seen that these difficulties were very con- 
siderably augmented. 

In order to get the organisation into running shape, 
the contractors were able first to put through their 





the lighter material going to the other side, which 
is equipped with two 35-ton electric cranes. The 
latter is intended for members weighing 70 tons or 


| less, the former being capable of handling the largest 


members, some of which weigh, about 190 tons. 
This means that the two 70-ton cranes are at times 


found that they are capable of handling these heavier 
pieces with little or no difficulty. 
As many of the members in this bridge are of unpre- 


| cedented size, it is necessary, in many cases, to ship them 
in a number of pieces. Thismeans also, in many cases, 


shops the floor system for the cantilever and anchor 


arms for both sides of the river, amounting to about 
7000 tons. This has all been manufactured and 





that the various parts of one member have to be made 
and machined under entirely separate operations and 
riveted together in the field. In order to guarantee 
that these several parts will go together as designed, 
extreme precautions are necessary in their manufac- 
ture. With this in view, the specification for this 
bridge has been prepared with unusual care with the 
idea of obtaining results consistent with the best- 
known shop practice. 

Planing.—According to the specification, all 
sheared edges shall be planed. The planing of long 
plates is done on two heavy machines with a capacity 
of 46ft. in length. The planing of sketch plates is 
done on a similar but considerably smaller machine. 
The plates are held in position on the table by pneu- 
matic clamps, which operate very quickly. The tool 


CALURITEE? 


DRILLING FIELD SPLICE IN BOTTOM CHORD SECTION 


shipped to the site, and since the first of the year a | 
definite start has been made on the construction of | 
the huge members which go to make up the north 
anchor arm. 

_ In order adequately to cope with the difficulties | 
involved in the manufacture of this steel work, it 
was necessary to equip these shops with machinery 
and handling facilities of, in many cases, unprece- | 
dented size, capacity, and accuracy. The plant 
includes machine tools for precise work in finishing 
bearing surfaces up to 1l0ft. square and boring 
machines capable of turning pin holes in compression 
members up to 48in. in diameter, and a planing 
machine capable of planing castings or bed-plates 
30ft. long and 10ft. wide. The shop itself is 660ft. 
long and 160ft. wide for 440ft. of its length, and 190ft. 
wide for the remainder. The main shop has one row 
of columns down the centre, the remainder of the 
space being clear of posts in order that material can 
be moved with the least amount of difficulty. 
Material is handled in the receiving yard by two} 
7}-ton trolley hoists on a 15-ton electric travelling | 
crane with 90ft. span on runways 500ft. long. Material | 
entering the shop passes consecutively through the | 
edge planers, shears, drilling tables, &c., to the 
punching and riveting machines. From this point | 





carriage carrying the tool travels the length of the 
planer carrying the operator, and is designed to cut 
in both directions. The ends of universal plates and 
angles are planed on twin-rotary milling machines, 
by which both ends of the plate or angle are simul- 
taneously cut to the exact length. In this machine 
it is possible to fasten six or eight plates or angles 
together and mill them at one time. The ends of 
stiffener angles are milled on a special machine, which 
grinds one edge to fit the fillet of the flange angles. 
Small parts, such as connection angles and small 
lattice bars, are usually ground on an emergy wheel. 
The specification calls for at least jin. to be removed 
from the sheared edge. When the ends of heavy 
lattice bars have two faces at different angles which 
require to be milled this work is done on a special 
machine which mills these two faces simultaneously. 

Punching and Reaming.—According to the speci- 
fication, all material }Jin. and under may be sub- 
punched and reamed, and over that gauge must be 
sub-drilled and reamed or drilled from the solid. 
As the minimum thickness of material allowed in 
main members is }in., and a large proportion of the 
material considerably exceeds that thickness, most of 
the work is drilled. The shop has the usual equip- 
ment of punches, as well as an automatic multiple 


it branches to the assembling skids, the heavier | punch, yet the chief attention has been paid to the 


members going to one side of the shop, which is | 
equipped with two 70-ton electric travelling cranes, 


equipment of drills and reamers. 
The drilling plant includes sixteen stationary 


heavy radial drilling machines mounted on a long 
foundation at the centre of the shop and parallel to 
its axis, and twenty-four similar portable drills each 
mounted on an individual truck which travels on a 
portable track, which can be clamped to the concrete 
floor. All the drills have ft. arms with vertical 
adjustments and have locking devices for attaching 
them to the track and are driven by variable-speed 
motors. There are also twelve horizontal drills 
mounted on trucks to work in connection with the 
radial drills and for use in drilling field splices in main 
members. 

According to the specification, all reaming and 
drilling shall be done dry without the use of water or 
other lubricant. 

A long series of tests have been made by the shop 
on high-speed tools without lubricant, and while it 
was found that there is no serious difficulty in drilling 
plates of moderate thickness, yet considerable difficulty 
has been met with when thicknesses of 4in. or more 
are to be drilled. This is especially true in the case 
of nickel steel. At the present time the shop is using 
a thick red lead paste, with which the tool is painted 
during the drilling of thick plates, and it is found that 
this works very efficiently and has not the objection- 
able features that are found with either water or oil. 
As a rule, three sizes of rivets are used, namely, {in., 
lin., ljin. With these machines it is found possible 
to drill a j%in. hole 3in. per minute. A ly<in. or 
1;4in. hole 1s bored at about the same rate per minute. 
A large proportion of the drilling is through exceed- 
ingly thick material made up of a number of plates 
or angles. On the bottom chords the thickest 
material is through the splice plates of the chord next 
the shoe, where the grip of the rivet amounts to 9; in. 
The connection at the top of the main post has a 
maximum thickness of 7in. of nickel steel. 

In assembling these webs of the chords tack holes 
are sub-drilled in the plates and angles for the purpose 
of assembling, after which the full-size holes for shop 
rivets are drilled from the solid. Field connections 
are either sub-drilled and reamed after the member 
has been assembled in the shop, or are drilled full size 
to a steel template. As mis-drilling or mis-punching 
on these very big members may prove very costly, 
all centre punch marks for drilling are encircled in 
white paint, so that the chance of error is reduced to 
@ minimum. Where a steel template is used the 
specification calls for a plate at least lin. thick. In 
practice, however, it has been found that a template 








jin. thick having the holes fitted with hardened steel 
bushings lin. high gives better results, as the hardened 
steel tends to prevent any drifting of the tool should 
the sub-punched or drilled hole be somewhat irregular. 
Special attention is paid to keeping the several parts 
of a member thoroughly bolted up while being drilled, 
in order to prevent filings entering between the various 
thicknesses of plates. This is satisfactorily effected 
by staggering the holes when drilling and following 
up immediately with bolts 

Planing and Boring.—Probably the most carefully 
watched work in the shop is the facing of the com- 
pression members and the boring of the pin holes. 
The main bottom chord members, measuring 10ft. by 
7ft. in outside dimensions, are faced in a duplex 
vertical and horizontal planing machine, which is 
capable of facing both ends of the chord simul- 
taneously. One of the machines is stationary, while 
the other is movable, allowing it to be set at any 
position on a 25ft. by 100ft. bed. The heads of 
these machines can make a l0ft. cut in either a 
vertical or horizontal direction, and are equipped 
with patent tool holders for cutting on both direct 
and return strokes. The operation of setting this 
chord member in the correct position in the machine 
is a somewhat delicate and Inborious one, taking 
from one to two days to accomplish. As the chords 
taper in a vertical plane, the difficulty{of getting their 
centre iine absolutely symmetrical is difficult. The 
practice is to determine this centre line on the web 
of the member by numerous measurements and drive 
a tapered pin in jin. holes bored exactly on this centre 
line. On these pins used as bench marks the hori- 
zontal position of the piece can be ascertained by 
means of a field level. The greatest care is taken by 
numerous checks and re-checks to make absolutely 
certain that the member is in its true theoretical 
position before any work has been done. On the first 
chords that were machined the planing was effected 
by making the roughing cut on the downward stroke 
of the machine and the finishing cut on the upward, 
thus finishing the milling when the machine had 
travelled completely across the member. This 
method was found to be not entirely satisfactory, as 
it took five days to make one cut across the member, 
and changes of temperature in consecutive days 
would be liable to affect the length materially. In 
one case the length was so seriously affected that the 
member had to be refaced. The present practice is 
to face the end first with the roughing cut, the 
machine feeding both on the up and down stroke, and 
then to go completely across the second time with the 
finishing cut with a little faster feed. By this means 
each operation can be completed in from 15 to 20 
hours. It was found that these chords can be faced 
to their exact length as close as can be read on a steel 
tape. In order to ascertain whether there has been 
any wear or give of the tool, the machine is run across 
the face after it has been finished, and the distance 





between the tool and the end of the member deter- 
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mined by means of “feelers.” From 1/1000in. | 
to 4/1000in. variation from a true surface is the 
maximum that is generally detected in this way. | 
All measurements with the tape are made under 
a 10 Ib. pull, and all tapes must be left on the member | 
itself a sufficient length of time for the tape to take | 
the same temperature as the member. The facing 
of the smaller members, such as the tension verticals | 
and other members which do not take end bearing, | 
is done on a rotary facing machine. 

One of the most laborious planing operations on | 
this work is the facing of the enormous steel castings 
which form the first storey of the shoe. These | 
castings are 20ft. 10in. by 6ft. 8in. and 4ft. high, | 
and weigh approximately. 40 tons each. There are 
four of these castings under each shoe, their webs, 
flanges and interior diaphragms being from 2}in. 
to 3in. thick. These castings are planed on a large | 
planing machine designed especially for this work, and 
the cutting tool has a travel of 10ft. transversely and | 
30ft. longitudinally. The castings are faced top and | 
bottom and all four sides. There are two cutting | 
tools fitted on the horizontal crosshead, so that | 
the operator is able to start one tool from the centre 
of the casting and the other one at the edge, reducing 
the time of the total operation by one-half. The 
finishing cut, however, is done with one tool across 
the entire face of the casting. It requires about | 
20 hours for a single tool to make one entire cut. | 
There is also a cutting head on each side attached 
to the vertical head of the machine by which the sides 
of the casting can be faced without turning the 
casting on its edge. Under fair conditions it takes 


| of a~30in. pin. 


therefore not necessary to move it until all the holes 
are bored. In such an operation as boring the shoe, 
where there are five distinct pin holes, these holes can 


| be drilled without moving the member, thus assuring 


that all holes are absolutely parallel and at right 
angles to the vertical and longitudinal axes of the 
member. 

The largest half pin hole to be bored is that at the 


| end of the bottom chord and the corresponding hole 


in the shoe, which is 45in. in diameter, and receives 
the cast steel bushing, whick in turn takes the thrust 
There is also the same size of pin and 
bushing on the top of the shoe, which takes the 
reaction from the main post. The pin holes in the 


| smaller tension and compression members are bored 
on the twin boring machine on the other side of the 
| shop. 


Pin holes in members up to 100ft. centre to 
centre can be bored simultaneously on these machines. 
When it occurs that members exceed this length, as 
is the case with a number of the members, it is 
necessary to bore each end separately and make a 
separate adjustment of the member itself for each 
operation. 

The boring of pin holes in eyebars is performed on 
another special eyebar boring machine, which bores 
the hole on both ends of the eyebar simultaneously. 
The pin hole is sin. larger than the normal diameter 
of the pin plus ;tvin., which is allowed for wear of the 
tool. In order to minimise the chance of error from 
undue wearing of the tool, only one eyebar is bored 
at a time. 

In order to check up the correctness of the boring, 
the specification requires that when the number of 
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about two weeks to plane completely one of these 
castings. As there are siateen required, this part of 
the work therefore requires from eight to nine months’ 
continuous work in itself. 

On the first one or two castings that were finished 
it was found on checking them up that they showed 
that while at the ends they were exactly to gauge, 
there seemed to be a slight concavity near the centre, 
in one case amounting to nearly 7:in. Exhaustive 
tests were made on the machine to determine how this 
could have occurred, but no explanation could be 
arrived at unless it was due to releasing of internal 
stresses in the casting when the outer crust had been 
removed by the cutting tool, thus causing a slight 
warp. To guard against such contingency it is now 
the practice to finish one face, leaving about yin. 
for the final cut, then turn the casting over and 
completely finish the opposite face. The casting 
is then again turned and the final cut made on the 
original face. It has been found that much more 
satisfactory results have been obtained by following 
this programme. 

The boring of the pin holes and half pin holes in | 
the gusset plates of the chords and in the shoes is 
performed on a large boring mill, which has a boring | 
capacity up to 48in. in diameter and with a longi- 
tudinal motion of 23}ft. and a vertical motion of 
15ift. The vertical arms carrying the crosshead and 
boring bar travel on a steel bed embedded in concrete, | 
and are operated by a rack and pinion geared to an 
electric motor. When the member is once assembled 
in its proper position on the bed of the machine it is 





MEMBER OF BOTTOM CHORD 


bars for one full panel have been bored they shall be 
placed one upon the other, and the pin shall be required 
to pass through the holes at both ends at the same 
time without difficulty. 

In order to facilitate erection and offset the possible 
effects of settlement of the falsework and the deforma- 
tion of the web members under their own weight, 
all pin holes in the top chord eyebars and also in the 
upper ends of tension diagonals of the anchor arms 
are bored oblong to the extent of jin. As there are 
two lengths of eyebars in each panel, this means 
there is a possible adjustment of 2in. in each main 
panel of the top chord. The back-to-back dimen- 
sions of the pin holes as bored in each case corre- 
spond to the calculated length of member as designed 
to take care of the final camber, the elongation of the 
hole being toward the centre of the member. As this 
detail is somewhat unusual in bridge practice, a series 
of tests was made by the St. Lawrence Bridge Com- 
pany at Ambridge, to determine the relative elonga- 
tion of the eyebar heads with oblong and round 
holes. Tests were made on six bars having a round 
hole at one end and an oblong hole at the other. 


| Readings were taken on these bars for a distance of 


3ft. from the back of each pin hole. It was found 
that under a load of 20,000 lb. per square inch the 
elongation and permanent set in the oblong and round 
holes was on an average about .004in. and .002in. 
respectively. Under a load of 28,000lb. per 
square inch it was found that the elongation and 


| permanent set was .016in. and .011lin. respectively. 


As all the bars broke in the body, it is considered 


that the results were satisfactory, the difference jn 
results found in the two heads being practically 
negligible. 5 

Assembling.—The specification requires that all 
field splices in chord and web members shall be 
assembled in the shops and reamed in place. The 
operation of assembling the sections of the main chord 
is a very long, laborious task. As these members 
have four webs with horizontal diaphragms between 
each of them, it means there are twelve separate sets 
of splice plates to be attached to the webs in addition 
to four sets to be attached to the horizontal dig. 
phragms, which are figured as cross-section in the 
member. In order to facilitate handling, these splice 
plates, which are made up of several plates, are tack 
riveted together with a countersunk head in the inner 
face in order that each may be handled in the field as 
one piece. In addition to these, there are two heavy 
tie plates top and bottom. Although these joints 
have been designed with 100 per cent. rivets, every 
effort is made to bring the two faces of the chords to 
a bearing fit before the joints are reamed. It is the 
practice to drill the splice plate full size from a tem. 
plate and to do the same with the webs on one side 
of the joint. These splice plates can therefore be 
bolted securely up to one-half section of the chord, 
while the other half is held in place by about 10 per 
cent. of tack bolts. When the joint has been satis. 
factorily assembled, the remaining holes in the webs 
are drilled from the solid, using the splice plate on 
one side as a template. All splice plates and other 
loose plates are then matchmarked with steel dies 
before being taken apart to ensure their being put 
back in the field in exactly the same position. 

Riveting.—All rivets for both field and shop are of 
carbon steel, three sizes being employed, viz., {in., 
lin., 1jin., the diameter being determined by the grip. 
All rivets both in shop and field are required to be 
heated in oil furnaces, and special precautions are 
taken to prevent burning and scaling. Rivets are 
driven by pneumatic yoke machines with gaps of 
from 24in. to 72in. handled by 6-ton travelling jib 
cranes with runways 180ft. long on both sides of the 
centre row of columns. For riveting in restricted 
spaces hand riveters and pneumatic holders-up are 
used. Air is delivered to these machines under a 
pressure of 80 lb. per square inch. The large yoke 
machines have a capacity of 100 tons. When very 
thick material is to be riveted it is found that the best 
results are obtained by dipping the ends of the rivet 
in water for a few seconds, thus hardening the end 
slightly. This causes the rivet to be thoroughly upset 
in the rivet hole before the head is formed. All 
rivets over 5in. long are tapered jin. in 12in., which 
makes practically a driving fit at the shank. The 
result is that, as a rule, remarkably tight rivets are 
obtained. When loose rivets are found the heads are 
not sheared off, as is the usual practice, but are drilled 
off by means of a flat cutting tool having a hollow 
core slightly smaller than the shank of the rivet. The 
upset portion of the head is consequently cut entirely 
away, leaving the shaft, which is then driven out. By 
this method the hole is not distorted in any way. 

Pins.—About 1480 tons of pins are employed on the 
whole bridge, the sizes varying from 8in. to 30in. 
In order to facilitate erection, double pins are used 
at the connections of all members having four webs, 
as well as for the top chord eyebars, each pin extend- 
ing over half the width of the member. Each of the 
30in. pins weighs approximately 6 tons. Both nickel 
and carbon steel pins are used, depending upon the 
location. These pins are being forged and turned at 
the plant of the Bethlehem Steel Company, the speci- 
fication requiring that the finished pin shall not vary 
more than 1/1000th of an inch from the true dia- 
meter. 

Painting —The specification requires that all 
plates riveted together in the shop shall be given one 
coat of iron oxide and shall be allowed to dry before 
the plates are assembled. The shop coat is pure red 
lead, to which is added 4 oz. lampblack to 30 lb. 
red lead, and mixed with pure boiled linseed oil to 
the proper consistency. 

Each member is weighed individually before being 
stored, and the weight painted on in plain figures. 

Mr. W. P. Ladd is works manager for the St. 
Lawrence Bridge Company, in charge of this work. 

The Board of Engineers has its own staff of in- 
spectors both in the mills and shop, and every stage 
of manufacture is very carefully followed. 








LIMITATIONS OF THE SUBMARINE. 
(From a Correspondent.) 

THERE is great danger of losing one’s sense of 
proportion amid the welter of statements recently 
made regarding the value of the submarine as a nava! 
unit in time of war. That this type of vessel is a 
serious factor, and one to be given a prominent place 
in any balancing of naval forces is not to be denied ; 
and that it is a rapidly developing arm is unquestion- 
able. The potentiality that it possesses for becoming 
a more serious factor still in the near future is an 
unknown quantity, but there seems little doubt that 
the type will increase in size, power, speed, and 
offensive capacity. It must be noted, however, that 
it has definite limitations in action, which are imposed 
upon it by reason of the very qualities it possesses 








as an attacking force. It attains comparatively slow 
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movement even on the surface, is very slow when 
submerged, and, above all, is exceedingly vulnerable. 
To assert that the submarine will drive the battle- 
ship off the seas is to follow our neighbours of France 
in a misconception of relative values, which has 
placed them in an unenviable position with regard 
to the larger units, an error which recent naval 
policy in that country is designed to retrieve. It is 
quite true that the submarine in its present state of 
development, and in its future possibilities, is a 
serious menace to the battleship, unless necessary 
autions be taken, but so is a lightly armed body 


srec 
wpshooters a menace to an army on the march ; 


of she 


the idea that the one can ever take the place of the 
other, however, is inconceivable. It has been said 
that the submarine will displace the battleship as the 
motor has displaced the horse ; there could hardly be 
a more unfortunate comparison. The motor has 


displaced the horse because it can do the same work 
and do it more efficiently, but in no sense can a sub- 
marine be said to be capable of performing the func. 
tions of a battleship. It can neither move quickly, 
nor inflict heavy blows, such as big guns are capable 
of delivering ; it could not provide efficient convoy 
for trade routes, nor be fully effective in heavy weather 
at sea. The functions of the submarine approximate 
more nearly to those of guerilla warfare than to those 
of open battle. The vessel is designed to deliver 
powerful blows by means of insidious and unsuspected 
torpedo attack, and for this reason might be exceed- 
ingly useful in preventing effective blockade or in 
attacking hostile ships when in harbour; on the 
high seas it is a different matter. What, then, are 
the {conditions which limit the scope of its effec- 
tiveness ? 

It may be assumed that the general design of these 
vessels has become more or less fixed; when on the 
surface they differ very little in appearance from an 
ordinary destroyer, at the forward end especially ; 
they can therefore keey. the sea in moderately heavy 
weather, but even the largest of them—say, up to 
200ft. in length—have a maximum speed on the 
surface, and in calm weather of only about 17 knots, 
and when submerged 10 knots. It will be seen, then, 
that even for such a large submarine to approach a 
battleship on the alert against attack is no easy 
matter; the surface speed of 17 knots can only be 
used to bring the vessel into the approximate vicinity 
of her foe; she dare not make her approach known 
by showing herself on the surface ; it is necessary for 
her to dive and to continue the attack at the more 
moderate speed of 10 knots until coming within the 
effective striking distance of the torpedo. The range 
of modern torpedoes is very great, and the practice 
made with them under peace conditions is very 
accurate, but it would probably be a different thing 
to make certain of a hit under war conditions when it 
may be supposed that the quarry would be kept on 
the move, possibly varying both speed and direction 
in order to confuse the aim of her opponent, for it 
cannot be assumed that any commander of a battle- 
ship would lie quiescent and allow an easy attack to 
be made on his ship if he were in a region where such 
an attack was to be feared. The submarine must 
therefore approech to within a reasonable distance, 
and to do this must come to the surface periodically 
in order to use her periscopes, taking the risk of escap- 
ing observation. If she is successful in this and can 
discharge two or more of her forward torpedoes, there 
is still a great chance of missing her mark, for the 
progression of a submarine is not a perfectly regular 
thing when she is submerged. The depth of submer- 
sion is regulated by the diving rudders, and as a sub- 
merged body is very easily diverted in the vertical 
direction, a small force is sufficient to cause change of 
inclination of the boat, with the result that the vessel’s 
course is a more or less sinuous one, even in calm 
weather. The successful finding of an erratically 
moving battleship by a torpedo delivered by a sub- 
marine which is also moving somewhat erratically 
from causes which are unavoidable—is not the easy 
proposition that it may appear to be on paper. It 
may be assumed that the submarine will accept any 
risk in order to deliver a successful blow on an 
opponent, which represents such an immense value to 
the enemy, but, with all the goodwill in the world 
and the most devoted endeavour, it may prove a 
task impossible of accomplishment unless a combined 
attack be made by more than one boat. 

The commander of a submarine” has many things 
to watch before he can discharge his torpedo with 
any probability of success. His own vessel must be 
navigated in a double sense, that is, both horizontally 
and vertically, with the added difficulty that the 
vertical movement is very sensitive to small differ- 
ences of vertical force. He must watch his enemy 
and judge accurately both her course and speed ; 
he must also keep an eye on the horizon for possible 
foes other than the one to which his attention is 
mainly devoted ; and all this must be done by means 
of periodic peeps of a few seconds’ duration from the 
telescopic periscopes. It is well known that very few 
of the torpedoes which were discharged by destroyers 
in the Russo-Japanese War ever found their mark, 
and it is not likely that the submarine would be more 
successful than the destroyer in this respect unless it 
be found to be more possible, than appears probable, 
to make a comparatively close approach to the mark 
before discharging the weapon. 

Safety of the large vessel would seem to be centred 








in her power of keeping a speed greater than that of 
the submerged vessel, and in continually changing 
course, so that it shall be made necessary for the 
submarine to expose her periscope at intervals, for 
that is the only means of locating her position unless 
the aid of seaplanes be invoked. Lack of submerged 
speed is therefore a most pronounced Jimitation of the 
submarine, and one that cannot easily be remedied. 
The cells which supply current to the motor which 
drives the ship when submerged must be of sufficient 
capacity to give her a large radius of action, or she 
may be obliged to come to the surface, and thus fall 
an easy prey to her enemies. If the battery runs out, 
the vessel must either come up or adopt the dangerous 
alternative of filling her tanks and lying on the bottom 
until the danger has passed ; this, it is needless to say, 
is a last resort, which could only be carried out in 
comparatively shallow water. There is necessarily 
a much greater risk in submarines from errors of 
navigation than in ordinary vessels, and this risk in 
the heat of action would probably be accentuated. 
Whether this is a serious item or not it is impossible 
to decide in absence of actual war experience ; present- 
day design provides much greater longitudinal 
stability than was possessed by the earlier types, 
and erratic diving is not now so likely to occur, but 
the personal element is always present, and it is this 
element which is liable to variation in times of stress 
and excitement. The third limitation is vulnera- 
bility. Submarines are naturally liable to fatal 
damage with little injury to the fabric of the hull ; 
when in the submerged condition a very small 
quantity of water is sufficient to change trim and 
reduce the reserve of buoyancy. This limitation 
need only be mentioned ; it is a very obvious one, 
and is inherent in the design. A considerable amount 
of intruded water can be easily dealt with by the 
pumps and compressed air plant, and there is generally 
as a last resort the provision of a heavy keel which 
can be dropped in emergency, so enabling a damaged 
submarine to be brought to the surface; but these 
qualities may become practically useless in time of 
war, for as soon as the boat appears above water she 
falls an easy prey to her surface foes. Looked at 
broadly, this danger to the submarine does not count 
for much. Sacrifice of the whole vessel would be 
amply justified at the price of sinking or even dis- 
abling a much larger unit, but the moral effect of 
these possibilities of disaster must count for something 
to the crew, however brave they may be, and may 
affect to some extent the conduct of their operations. 

These vessels are really naval guerillas, and must 
be tackled in the same manner as similar foes on land ; 
they must be attacked and prevented from harassing 
large vessels by what may be called torpedo sniping. 
The battleship is too valuable a unit to be risked on 
such work ; smaller classes of ships are better fitted 
to scour the sea with the aid of seaplanes as scouts, 
and to make the task of submarines an exceedingly 
difficult one. If battleships be threatened, in spite 
of the protecting screen drawn round them, they still 
have their great advantage of speed and mobility 
further to increase the difficulty the submarine has in 
placing a successful blow. The great mistake would 
be to ignore the changed conditions brought about by 
the advent of the submarine as a force to be seriously 
reckoned with and to fail in making adequate pro- 
vision to cope with the danger. 

It may be presumed that naval authorities all over 
the world are fully alive to the position, and will not 
allow themselves to be unduly swayed by those who, 
lacking a proper sense of proportion and of relative 
values, see the end of all things in the growth of the 
new arm, and make the unwarranted assumption 
that the battleship is doomed, whereas all that has 
happened is a new method of attack has to be met by 
other methods of defence than those which have 
hitherto been necessary; and that the provision of 
submarines must be ample to match those of possible 
foes. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 


Goop progress is now being made with the construction 
of the new waterworks for the supply of water to Buenos 
Aires city ; when completed these will form one of the 
finest installations of the kind to be found in South 
America. The works are situated at the far end of the 
Palermo race-course, just outside the city of Buenos Aires. 
It is believed that the intake water pipe is the largest of 
its kind in the New World, while the machinery which 
regulates the opening and closing of the sluices from the 
shore end, and which is of a special design, is said to have 
excited the commendation of some of the most celebrated 
engineers who have inspected it. The intake pipe has a 
diameter of 3m. and a length of 1250m. When the 
water which is conveyed by this mammoth pipe reaches 
the actual works on shore, it is taken off by three separate 
pipes of different dimensions according to immediate 
requirements. It is then run into enormous tanks measur- 
ing 105m. by 85m. It is intended to construct seven 
of these tanks, and four have already been completed, 
while considerable headway has been made with the 
excavation work for the remainder. After remaining 
in the tanks for the necessary period to ensure the sinking 
of the sediment to the bottom, the water is drained off 
through gigantic sand filters measuring 105m. by 70 m., 
the depth of the substance through which the water has 
to pass being 2m. From this bed the liquid makes its 
way into the deep reservoirs beneath, being then run 





through to the two large storage reservoirs which are 
already erected, measuring respectively 106 m. by 105 m. 
and 103 m. by 39 m. 

Great activity in shipbuilding circles is likely to ensue 
so soon as the newly registered Furness-Houlder Argen- 
tine Lines, Limited, gets into active operation. The greater 
part of the capital, which amounts to £1,000,000, will be 
expended upon new liners destined principally to carry 
Argentine produce. Among the builders who have entered 
into contracts, and who are financially interested in the 
new company, are Sir Raylton Dixon and Co., Limited, 
the Irvine Shipbuilding and Dry Docks Company, Limited, 
Alexander Stephen and Sons, Limited, and Palmer’s 
Shipbuilding and Iron Company, Limited. The new 
vessels are to be twin-screw refrigerating and insulated 
steamers, intended for the conveyance of chilled and 
frozen meat from the Argentine to the Port of London, 
on similar lines to the service already operated by the 
—_ company from the Argentine to the port of Liver- 

ool. 

Tenders will shortly be called for by the State Govern- 
ment of Cordoba for the construction of five small bridges 
in different sections of the province, to be built at a total 
estimated cost of 212,300 dols. 


Chile. 


Much to the concern of private companies in prospect, 
and to those already formed and in full operation, the 
Chilian Government has recently displayed a marked 
tendency to enter into serious competition, and while 
refraining from-granting any futher concessions to private 
enterprises, either local or foreign, has called for tenders 
for the supply of the necessary material, equipment, plant, 
and machinery to enable it to start business on its own 
account. In the case of the Tarapacé Waterworks Com- 
pany, Limited, to which reference has already been made 
in these columns, the Chilian Government has decided to 
establish a water supply in the town of Iquique in opposi- 
tion to the company, which has been in possession for over 
a quarter of acentury. The same course is to be followed 
in other parts of the Republic. Up to the commencement 
of the present year the.Chilian Government had taken over 
the management of the water supply of forty-five towns 
and cities and the drainage systems of two. Since then 
two further services have been completed, and eight more 
will be ready before the end of the year. So extensive 
has this branch of the Government’s enterprises proved 
that it has become necessary to organise a special office 
in Santiago-de-Chile to attend to the new services, the 
greater part of which were formerly handled by the 
municipalities, while others, as in the case of the Tarapacé 
Waterworks, were managed -by private concerns. In 
the capital, Santiago, the sewage works have now been 
enlarged and extended so as to take in the suburbs. The 
Chilian Government has a very summary way of dealing 
with matters of this kind. It does not rely upon the 
willingness of individuals to support its undertakings, but 
passes stringent laws making it compulsory upon the part 
of house owners and landed proprietors to connect up with 
either water, sewage, gas, or electric light services intro- 
duced by the authorities nolens volens. Yet another 
enterprise which is undergoing completion at the hands 
of the Government is a model abattoir, upon which already 
the sum of 2,057,000 dols. has been expended, and in 
connection with which a further 2,500,000 dols. is to be 
laid out upon machinery and equipment. 

Towards the end of last year the Chilian Government 
invited engineering designs for a main model workshop 
and four auxiliary repair shops for the Chilian State 
Railways, the designs to be accompanied by complete 
estimates for the erection and cost of these buildings. 
The competition was world-wide, and excited a good deal 
of interest, the date fixed for the sending in of the designs 
being May Ist, 1914. As announced, the examination of 
the plans and the bestowal of the prizes were to take place 
after a special commission, which had been appointed by 
the Government, had examined the schemes. The exami- 
nation has now taken place and the decision been given. 
Although the notice of the competition was published 
through the Chilian Legation in London, not a word of 
the result has been issued through the same source, 
which apparently is still unaware of what has been 
decided. It is a pity that so little attention is paid by 
the Government’s representatives on this side to matters 
which may certainly be deemed of public interest, since 
they are primarily advertised in the columns of English 
newspapers. All the same, it is possible to tell readers of 
Tue ENGINEER what the result of the competition has 
been. There were eight designs sent in, the winning firm 
being the United States house of Niles-Bement-Pond, 
of Philadelphia, while the second prize has been awarded 
jointly to the Comptoir de la Costa del Pacifico, a Belgian 
firm, and the Beaver-Proud Company, an American 
firm established in Valparaiso. The first prize has a value 
of £4000, the second of £2000, and the third was worth 
£500. Although, as stated, the first prize had a value of 
£4000 (20,000 dols.), a sum very much in excess of this 
had been expended by the winning firm upon the prepara- 
tion of its plans and estimates. A special staff of high- 
salaried engineers was taken ‘over to Chile from the 
United States, and at the end of their six months’ task an 
enormous volume, handsomely bound in morocco, elabo- 
rately lettered and containing nearly one hundred drawings 
and diagrams for a complete and up-to-date workshop 
capable of coping with every emergency which is likely 
to arise upon a railroad of the size of the Chilian system, 
was submitted to the Federal Government. The volume 
alone cost the firm 5000 dols., and the drawings gave in 
minute detail the exact number of machines of various 
kinds that would be required ; the position in each build- 
ing of these machines ; the exact floor space necessary ; 
the amount of power and the number of men required to 
operate them; the quantity and quality of the work 
each machine could produce, and the length of time it 
would take each individual machine to turn out a com- 
pleted specified article. In addition to the plans of the 
general building, the wiring was laid, its cost given, 
the windows and doors were placed according to their 
size and the respective sizes of the machines that would 
be nearest to them. This enterprising American firm 
hopes, however, to recoup itself by obtaining the orders 
for the plant, or at least some of it, which will be installed. 
The estimates which were sent in by eight different 
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companies, representing England, Germany, Belgium, 
Portugal, Chile and the United States, for the construc- 
tion of the workshops varies between 6,000,000 dols. and 
9,000,000 dols. gold. There can be little question that 
he winning firm will secure the contract for the con- 
struction. 


Uruguay. 


According to advices received from Uruguay, the 
dredging of the basin of the port of Montevideo, which 
has been in process of construction for some time past, is 
making anything but satisfactory progress. This is an 
undertaking which has been handled by the Federal 
Government. Owing to the slowness with which opera- 
tions had been conducted, it was decided towards the end 
of last year that the dredging should be continued at night 
time and also upon public holidays, double pay being 
given to the labourers who worked at night, while 50 per 
cent. extra was to be paid to those who worked upon public 
holidays. It has been necessary to keep the port dredged 
to a certain depth, according to law. The ordinance 
which controls the situation, however, has been very 
much ignored; nevertheless, at the present time the 
stipulated depth of 25ft. has been exceeded, the dredgers 
working down to 30ft. The Government has recently 
entered into a very important contract for some new rail- 
way construction with the Pan-American Railway Com- 
pany, a United States and continental joint enterprise, 
which is controlled by Mr. Percival Farquhar, well known 
in connection with several traction and other railway enter- 
prises conducting their. operations in South America. 
Considerable surprise has been expressed, not only in 
Uruguay, but in other parts of the world, at the extremely 
favourable terms which have been granted by a usually 
parsimonious Government to the Pan-American Railway 
Company, and it is considered probable that before the 
contract is;completed it may lead to some lawsuits, or 
at least to heavy claims from several indirectly interested 
parties. The Central Uruguay Railway Company, 
Limited, which is a British concern long established in 
the Banda Oriental, will be very materially affected should 
the new railway be completed. Apart from this, it would 
appear that the stipulations laid down in the genera? rail- 
way law of the Republic offer a fatal obstacle to the pro- 
gress of the new construction. On the other hand, the 
railway law may be altered, and probably it will be, by the 
pliable body now in Congress and Senate which carries 
out the behests of President Battle y Ordofiez. The avowed 
object is to endow the country with a system of State 
railways, and at the same time to withdraw as much custom 
as possible from the existing transportation organisations, 
which are practically all in the hands of foreign companies. 
Great favour has n shown to the Pan-American enter- 
prise ever since President Battle y Ordofiez has occupied 
the executive chair ; that is to say, for over six years. It 
is highly probable that the British Foreign-office will be 
called upon to intervene, and the Pan-American Railway’s 
operations so far as they apply to Uruguay are not unlikely 
to lead to a great deal of diplomatic correspondence. 


Mexico. 


It was foreshadowed in these columns over a year ago 
that as soon as the revolution in Mexico showed some signs 
of abatement great activity would prevail in railway and 
other business circles relative to restoring lines and build- 
ings which have been damaged by the revolutionists, 
undertakings which, naturally, will call for a large number 
of new bridges and much constructional material. Already 
two railways have commenced to put their much-damaged 
houses in order—the Interoceanic Railway ‘of Mexico 
(Acapulco to Vera Cruz Company) and the Mexican Rail- 
Company. With regard to the first, which seems to have 
sustained the greater loss by damage, the line runs from 
Mexico City to Vera Cruz, a distance of 474 kiloms., pass- 
ing through the important town of Jalapa, which is the 
ancient capital of the State of Vera Cruz. Some very 
heavy engineering work has been necessary upon this 
line, and the repairs will call for a considerable 
outlay. Although the railway nominally belongs to 
British shareholders, who found the money to build 
it as far back as 1888, the system is now managed by the 
International Railways of Mexico—in other words, by 
the Government—for the time being. The damage done 
to the property of the Mexican Railway Company, which 
is a privately owned concern, is of a less serious nature. 
It is doubtful whether the shareholders of the com- 
pany, however, will ever be reimbursed for the outlay which 
they are called upon to meet, since the new rebel Govern- 
ment has already made known the fact that it will not be 
responsible for any acts committed or debts contracted 
by the administration of which ex-President Huerta was 
the head. 

With the gradual approach of the revolutionists’ forces 
towards the city of Mexico a great deal of nervous anxiety 
naturally exists among British shareholders in the three 
closely allied yet distinct enterprises—the Mexican Light 
and Power Company, the Mexican Tramways Company, 
and the Mexican Electric Tramways, Limited—regarding 
the possible destruction of their property. All the con- 
cerns derive their electric power from the Necaxa hydro- 
electric station, situated at a distance of some 90 miles 
or so from the city of Mexico; thence the power is con- 
' veyed by means of aerial transmission cables to the trans- 
forming station in the city. While it would doubtless 
be quite easy for the Mexicans, either within the capital 
or without, to tamper with the transmission cables, and 
by plunging the city into temporary darkness, facilitate 
their designs for pillaging the houses, it is extremely 
doubtful whether such a policy would be countenanced 
by the leaders of either side. Since occupation of the city 
after its capture would be one of the main objects of the 
victors—whoever they might prove to be—an uninter- 
rupted service of light, power, and water—all three of 
which are dependent upon the waterfall of Necaxa and 
the springs of Xochimileo—would be indispensable. On 
the other hand, should the cables be severed by one side 
in order to embarrass the other, repairs would be both 
simple and non-costly. The main structures belonging 
to the Light and Power Company at Necaxa, including 
dams, canals—main and diversion—a long tunnel, and the 
power stations with their costly plants, are always well 
guarded, and they are little likely to be attacked for the 
reasons cited. The most serious injury which would be 





met with, therefore, would be a temporary dislocation of 
the lighting business and power supply. It may, more- 
over, be borne in mind that during the eight days of con- 
tinual and destructive artillery firing in Mexico city in 
the month of February, 1913, when the late President 
Madero and General Felix Diaz were contending for the 
executive chair, notwithstanding the wholesale damage 
which was done to private—and particularly to foreign— 
property, no attempt was made by either side to injure 
the light and power plant. On the contrary, the fullest 
protection was afforded for their preservation. 








BRITAIN’S SHARE OF THE WORLD'S STEEL 
TRADE. 
(By a Corresponde%t.\ 

THE conditions of the British steel trade merit strict 
and serious attention. We are not getting a fair share of 
the steel business, either in our own or in the world’s 
markets. .We are neither producing nor exporting so 
much iron and steel as we ought—not by some millions 
of tons a year. It is no exaggeration to say that an 
additional fifty millions of capital and another half- 
million men ought to be employed in our steel group of 
trades; that instead of producing less than 10,000,000 
tons of iron a year we ought to produce 14,000,000 or 
15,000,000 tons; that instead of making 7,000,000 tons 
of steel we ought to make 12,000,000 tons; that instead 
of exporting 5,000,000 tons of iron and steel we ought to 
export 8,000,000 tons ; and that, whereas we are importing 
at the rate of nearly 2,500,000 tons a year, we hardly ought 
to import any iron or steel. We have the best of coal 
in abundance. We have large reserves of iron ore. We 
have the cheapest and most convenient foreign supplies 
of ore—ore which can be brought from Spain, Scandinavia 
and elsewhere, and landed right ‘alongside our blast 
furnaces in the North of England and South Wales, 
within sight of our coal pits, at a less cost for freightage 
than our leading rivals can carry their domestic ores from 
mines to smelters. Again, whereas our rivals have to 
carry their finished products, if for export, hundreds of 
miles to ports of shipment, we have most of our manu- 
facturing plants close by good, natural harbours. For 
assembling materials, producing and shipping goods, J 
we enjoy a combination of physical advantages over all 
our rivals. Yet, alike in production and exportation, we 
are doing little more than mark time, while our less- 
favoured competitors are making vast strides. Within 
thirty years the world’s capita consumption of iron and 
steel has increased by at least 150 per cent. Our per 
capita production has not increased by 1 per cent. In 
other words, practically the whole of the increased business 
has been done by our rivals. While in this generation our 
annual output, measured in terms of pig iron, has only 
advanced from 8,000,000 tons to 9,000,000, that of 
Germany has increased from 3,000,000 to 19,000,000, and 
that of the United States from 4,000,000 to 30,000,000, 
while in little more than half a generation exports have 


progressed thus :— 
Iron and Steel Exports from 
Britain. Germany. United States, 
Tons. Tons. ‘ons. 
1897 3,300,000 700,000 500,000 
1913 ++ «+ «- 5,000,000 6,000,000 2,900,000 
1914 (first half) .. 2,400,000 3,300,000 _- 


While it is only natural that the vast United States 
should make more iron and steel than the United Kingdom, 
it is not natural that we should be such a poor third in 
this respect—indeed, we ought to be second—but when it 
comes to exports, we ought to be first—easily first—as 
we were until recent years. We ought to export as much 
iron and steel as the next three or four countries put 
together. It is well to know that our producers have 
lately had their plants fully employed, and that they have 
been doing a fairly profitable business, but the country’s 
iron and steel works capacity is much too small. 

It should be recognised that we occupy a unique position 
as a nation, and that this position entitles us to practically 
half the world’s trade in steel exports—half the 16,000,000 
tons a year done by the exporting nations. To begin 
with, we own half the world’s shipping, and we are the 
only country with raw material supplies, manufacturing 
plants and shipping ports practically side by side. In 
America, for instance, the ore is mostly 1000 miles from 
the coal and the furnaces, necessitating two journeys by 
rail and one by lake, at a through cost of no less than 
10s. 6d. per ton, and the steel mills are between 400 and 
600 miles from seaboard. In Germany the average haul 
is 150 miles—five or six times the length of ours. Secondly, 
we have more money invested abroad in railways and 
other undertakings needing steel than any other country, 
and this, with anything like intelligent co-operation 
between financiers, shippers and manufacturers, would 
serve to give us by far the largest share of exports. 
Thirdly, we have more Colonies than all other countries 
put together, and these Colonies are large consumers of 
steel. This is another reason why we should export the 
most steel. Over and above these considerations, there 
is our economic dependence upon abnormal exports of 
manufactures to balance our abnormal food imports. 

It cannot be too strongly insisted that just as we fail 
to maintain supremacy in the exportation of manufactures 
so shall we decay as a nation and as an Imperial Power. 
We are a manufacturing and not an agricultural nation. 
We grow less food, and we import more food than any 
other people. We import food on a prodigious scale. 
We must, therefore, export other things on a similar 
scale or drift to ruin. It is not enough that we should 
occupy second place in exports. It is not enough that 
we should have a bare lead in exports of manufactures, 
such as those of iron and steel. We must have a long lead 
of all rivals in this line. Just as we take far more of the 
world’s food than any other nation, so must we see to it 
that we produce enough, and sell cheaply enough, to 
compel the world to take more manufactures from us than 
from any other country. We talk loudly of our booming 
trade and record exports, but we have nothing to boast 
about. The United States is a great food-producing 
country, and therefore has little or no real need to export 
manufactures. Germany employs 9,000,000 food pro- 
ducers, against our 2,000,000, and so has nothing like the 
need of an export trade in steel and similar goods that we 





have. We are permitting rivals far less advantageously 
situated, with fewer geographical favours, fewer ships, 
fewer Colonies, less money invested abroad, and far legs 
dependent upon exports to balance imports—we are 
allowing these rivals rapidly to overtake and out-distance 
us in the manufacturing and exporting race. 

The reasons, of course, are not far to seek. Fifteen 
or twenty years ago we imagined that our coal supply 
was coming to an end. Ten or a dozen years back we 
believed our iron supplies to be nearly exhausted. While 
that was so, we formed exaggerated ideas of the resources 
of our rivals. We lost faith in ourselves, our country and 
its resources, and while ready to risk capital in all manner 
of speculations abroad, hardly any fresh capital was 
invested in our own industries. We failed for a long time 
to keep our plants up to date. We are still failing 
adequately to increase our productive capacity. Another 
factor in the mischief is our taxation system. By local 
rates and national taxes together, British industry is 
more heavily burdened than that of any other country, 
While we are thus hampered at home by heavy rates and 
taxes, just as we are handicapped abroad by tariffs, we 
have no manner of protection from outside competition. 
While our competitors have comparatively light taxation, 
and enjoy protection, we have heavy taxation and 
unregulated competition. 








ALCOHOL AS FUEL IN MOTOR CARS. 





WE have received from the London Motor Garage 
Company, Limited, of 65, Piccadilly, an interesting report 
on an R.A.C. test of a Charron car. From it we take the 
following particulars, which show that this car with 
nothing but a modification of the carburetter jet could 
run quite well on commercial methylated spirits. 

The car was a 15-20 horse-power, with four 80mm. 
by 120mm. cylinders. Its weight was 23} cwt. approxi- 
mately, and the total running weight 28} cwt. approxi- 
mately. The engine revolutions at 20 miles per hour 
were 903 per minute. The car was fitted with a 
Zenith carburetter, horizontal type, and beyond changing 
the jets between tests no other preparation for using the 
various fuels was made. The cubical contents of the 
compression space of a cylinder of the engine was 181.5c.c., 
and the cubical contents of the volume swept by the 
piston was 603.18 c.c., giving a compression ratio of 4.3. 
The following fuels were used :—Shell No. 2, benzol, 
commercial methylated spirit—containing the usual 
denaturants and 90 per cent. of aleohol—and a mixture 
of equal parts of the two last fuels. All were purchased in 
the open market by the Club. The trial was held upon 
Brooklands Track, and the weather was very hot. The 
following are the results of the tests :— 


j 
Equal parts 








vee 
‘eed | Shell No. 2. | Benzol. =" “me 
20 .. ..| 34.83 m.p.gal. | 40.39 m.p.gal. 23.29 m.p.gal. ‘32.41 m.p.gal 
35 26.54 m.p.gal. | 31.25 m.p.gal. 16.69 m.p.gal. 25.34 m.p.gal 
All out . | 42.26 m.p.h. | 40.73 m.p.b. 40.83m.p.h. 40.58 m.p.h. 





The engine was always warm when started, and no 
difficulty was experienced in starting. 

Commenting on these tests, the director of the London 
Motor Garage Company, Limited, remarks :—‘‘ The fact 
that the speed ‘all out’ on methylated spirits was com- 
parable to the speeds obtained with other fuels seem to 
indicate that the use of denatured alcohol is merely a 
question of price, and that if this fuel were available in 
sufficiently large quantities at a sufficiently low price 
there are no serious obstacles in the way of its employ- 
ment. We take it that these results may be of direct and 
immediate value as applied to the use of motor vehicles 
in many Colonies and foreign countries. So far as Great 
Britain is concerned, the interest is in a sense academic, 
since the present price of methylated spirits is considerably 
higher than that of petrol or benzole, largely owing to 
various restrictions in the manufacture and sale.” 








Oxy-ACETYLENE WELDING.—We have received from the 
Secretary cf the British Acetylene and Welding Association the 
following communication:—From the report on a recent 
paper on ‘ Oxy-Acetylene Welding,” which appeared in 
your issue of the 24th inst., an impression somewhat pre- 
judicial to the process may be conveyed to your readers. 
Nobody will to-day deny that oxy-acetylene welding has 
a very wide field of usefulness, but it is just its extreme 
adaptability to so many purposes, and the ease with 
which it can be employed, that exposes the process to 
occasional adverse criticism. Those who are most closely 
associated with the development of oxy-acetylene welding 
have all along realised that the main trouble underlying the 
whole matter is the dearth of really competent welders. This 
frequently leads to difficult jobs being allocated to men who are 
quite unqualified by experience for such work, and what is 
wanted to-day is organised instruction of welding operators, both 
in the interests of the workmen themselves and their employers. 
Valuable work in this direction is now being carried out by 
the British Acetylene and Welding Association. Through the 
generosity of its members, this Association has been able to 
equip welding classes in the leading technical institutions in 
London (two), Birmingham, Portsmouth, Cardiff, Manchester, 
Liverpool, Leeds, Newcastle, Glasgow, and Belfast. Raw material 
in the shape of oxygen and carbide is also generously given to 
these classes by members of the Association, and regular evening 
courses of practical instruction in the use and construction of 
welding apparatus are now being carried out at all these schools. 
The classes are under the supervision of welding committees, 
usually consisting of the chief engineering instructor of the 
Institution and two or more thoroughly experienced members 
of this Association. These committees grant certificates o/ 
proficiency to qualified students at the end of each term, and 
in this way there is good reason to hope that as time goes on a 
steady stream of properly instructed and qualified welders will 
flow from these schools into workshops, where they will be: able 
to turn their training to practical use. If engineers will make a 
point of engaging only welders who have been awarded one of the 
Association’s certificates of proficiency, I venture to think that 
very little will then be heard of defective oxy-acetylene welding. 
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RAILWAY MATTERS. 


Sin Guy GRANET, general manager of the Midland 
Railway Company, has been ordered by his doctor to 
take a prolonged rest, and accordingly he has temporarily 
vacated his position. The directors have appointed Mr. 
Frank Tatlow, at present parliamentary assistant to the 
general manager, to be acting general manager during 
Sir Guy Granet’s absence. 

Tue mileage of railways in Europe increased from 
206,987 in 1910 to 242,661 in 1912, in America from 
326,357 to 343,643, in Asia from 63,188 to 66,534, in 
Africa from 22,850 to 26,491, in Australasia from 19,229 
to 21,678, and in the world from 638,611 to 670,997. 
Of the 212,651 miles in Europe at the end of 1912, 98,952 
were privately owned, 321,406 out of the 343,643 in 
America, 22,694 out of the 66,534 in Asia, 10,656 out of 
the 26,491 in Africa, 2708 out of the 21,678 in Australasia, 
and 456,416 out of the 670,997 in the world. 





A FRENCH engineer, M. Mahl, has recently submitted 
to the Minister for Public Works in France a scheme for 
a suspended mono railway on which, it is claimed, speeds 
of 150 miles an hour or so may be attained with safety. 
The track, either single or double, is to be carried 20ft. 
to 25ft. above the ground by catenary suspension. 
The train will be composed of small sections freely articu- 
lated, and will easily take curves of 1 kilom. radius and 
gradients of 1 in 20. It will be propelled, of course, by 
electricity. Each section of the train will be suspended 
from two wheels placed about 1m. apart. The seats will 
be placed longitudinally, and there will be but a single 
row of them. 

Wirtu reference to the scheme framed by the Highways 
Committee of the London County Council providing 
inter alia for a tramway from Victoria to Westminster 
Bridge by way of Victoria-street, Broad Sanctuary, 
Parliament-square, and Bridge-street, the Works Com- 
mittee of the Westminster City Council reports that it 
considers the proposal to be extremely undesirable. 
Apart from other considerations, the width of these streets, 
it is urged, is not such as to allow of the construction of 
tramways. With regard to the suggested conference, 
the Committee considers that no good purpose would be 
served by it, or by the City Council in any way deferring 
the expression of its opposition to the proposed tramways. 


WHEN evidence from Sheffield was given on April 24th 
before the Royal Commission on Railways, one of the 
subjects complained of was an increase in the charges for 
the carriage of steel strips. This has just been the cause 
for action against the Midland Railway and the Cheshire 
Lines Committee in the Railway and Canal Commission’s 
Court. Respondents justified the increase on the ground 
that when they discovered what the strips were they 
raised the price in order that there should be no charge 
of undue preference as against other traders. The Court 
did not consider that the respondents had proved that 
they did -not know what the traffic consisted of nor that 
they had raised the rate to remove an injustice to other 
traders, and judgment on both points was given in favour 
of the applicants ; but it was not to affect any classification 
to be made hereafter. 


CoLoNEL Druitt’s report to the Board of Trade on a 
slight collision on June 9th at Talycafn on the London and 
North-Western Railway shows that owing to the main 
line being fouled inside the home signal by a goods train, 
a passenger train, in the opposite direction, was accepted 
under the “ warning arrangement.” The driver of the 
latter admitted that the home signal was against him, 
but claimed that when he applied his brake about 300 
yards from the home signal the wheels “ picked up,” 
and, there being a greasy rail also, he overran the home 
signal and struck the goods train which was 75 yards 
inside. The passenger train consisted of a 0-6-4 side 
tank engine and four bogie, and three six-wheeled, vehicles, 
and was running on a falling gradient of 1 in 192 at ten 
miles per hour when the brake was applied. The men with 
the goods train knew that the passenger train was due, 
and they are blamed for not getting out of the way. 


THE new line, 18 miles long, from Moutiers to Bourg 
St. Maurice, at the foot of the Little St. Bernard Pass 
(Savoie), which was opened for traffic in November last, 
took, according to the Railway News, about twelve years 
to build, and cost the Paris, Lyons and Mediterranean 
Railway £1,083,228, or £60,177 per mile. This relatively 
high cost is stated to be due to the mountainous nature 
of the country through which the line passes, necessitating 
a formidable amount of tunnelling and bridge building— 
there being no less than ten tunnels, totalling more than 
3 miles in all, and 125 bridges, culverts, and watercourses, 
including five viaducts varying from 45ft. to 114ft. in 
length. The line is single, and has a gauge of 4ft. 9in., and 
& maximum gradient of | in 50. There are five stations. 
The line, we gather, may eventually be continued into 
Italy by means of a tunnel through the Graian Alps, 
144 miles in length, to be linked up at Aosta with the 
existing line to Turin. 


Neary all British railway companies would appear 
to have had an increase in their passenger traffic during 
the first six months of this year, as compared with the 
corresponding period of 1913. The Furness had an increase 
of £3187, Great Central £27,800, Great Northern £6700, 
Great Western £83,000, Lancashire and Yorkshire £8500, 
London and North-Western £47,000, Midland £40,000, 
North-Eastern £67,000, Caledonian £31,000, North British 
£22,700. The London and South-Western had a decrease 
of £2300, the London, Brighton and South Coast £800, 
and the South-Eastern and Chatham £6300. In goods 
traffic there has been with few exceptions a falling off, 
to a@ serious extent in some cases. Of the larger com- 
panies the exceptions to have increases are the Great 
Western £23,000, London, Brighton and South Coast 
£1900, and the South-Eastern and Chatham £5000. 
The decreases were Furness £17,775, Great Central 
£100,600, Great Northern £2300, Lancashire and York- 
shire £103,800, London and North-Western £128,000, 
London and South-Western £1300, Midland £104,000, 
North-Eastern £106,000, Caledonian £52,000, and North 
British £42,000. The net increase for the Great Western 
is £106,000, and, to the other extreme, the net decrease 
for the Lancashire and Yorkshire is £95,300. 





NOTES AND MEMORANDA. 


In hardening dies and punches, in which there are 
screw and dowel pin holes, it is common practice to plug 
the holes with asbestos, of the wick or granulated form. 





When this is done, trouble is often experienced in cleaning | 


out the holes, as the asbestos sometimes becomes baked 
on. To avoid this trouble, the asbestos should be mixed 
with graphite and oil, as holes plugged with this mixture 
can be readily cleaned and will be found entirely free from 
scale and the like. 


THE aqueduct, conducting the waters of the Owens | 


River to Los Angeles, is said to be the largest in the world. 
It is designed to deliver a minimum of 258,000,000 gallons 
of water daily into the San Fernando reservoir, 25 miles 
north-west of the city. No pumping plant is required, as 
the source of supply is several hundred feet above the city. 


The water will furnish a great amount of power—70,000 | 
horse-power is anticipated—for electric lighting and other | 


purposes. The total cost of the waterworks will be 
£5,000,000, and the installation of the power plant will be 
approximately £1,000,000 more. 


From a note in the Building News we gather that the | 


United States army engineers have long used the follow- 
mixture for water-proofing cement :—One part of cement, 
two parts of sand, three-quarters of a pound of dry pow- 
dered alum to each cubic foot of sand. These are mixed 
and dried and to them is added water in which has been 
dissolved three-quarters of a pound of soap to each gallon. 
This, it is said, is nearly as strong as ordinary cement, and 
is quite impervious to water, and does not effloresce. For 
a wash, a mixture of one pound of lye and two pounds of 
alum in two gallons of water is often used. 


ALTHOUGH it is popularly supposed that the Aquitania 
is Great Britain’s largest liner, the point may be and is 
disputed. The Aquitania is certainly longer than the 
Olympic by some 18}ft., while her beam is 97ft. as com- 
pared with the Olympic’s 92ft. 5in. The Cunarder’s 
gross tonnage, according to Lloyd’s official figures, is, 
however, 45,647 and her net tonnage 21,993, as compared 
with the Olympic’s 46,359 and 22,350 tons. By way of 
explanation it may be noted that the depth of the Olympic 
is 59ft. 5in., as against 49ft. 7in. in the Aquitania. The 
fact that the Olympic has the greater gross and net tonnage 
entitles her, in the opinion of some, to be regarded as the 
larger vessel. 


On the occasion of the total solar eclipse on August 21st 
next, five high-power wireless telegraph stations in Europe 
will each make a series of special emissions to provide 
facilities for the observation of strays and for the measure- 
ment of the strength of signals. The British Association 
requests experimenters in wireless telegraphy possessing 
such apparatus of precision as will enable them to make 
accurate measurements to communicate with Mr. W. 
Duddell, F.R.S., 56, Victoria-street, London, 8.W., for 
further particulars, whilst prospective observers willing 
to make aural estimates of signal strength or to make 
observations on strays, should get into touch with the 
honorary secretary, British Association Radiotelegraphic 
Committee, 88, Gower-street, London, W.C. 


THE balance-wheel of an average watch, says the 
English Mechanic, makes 300 vibrations every minute, 
18,000 each hour, 432,000 in a day, or 157,788,000 per year. 
At each vibration of the balance-wheel it makes about 
one and one-half revolutions, and it is thus seen that the 
arbor or shaft on which the balance-wheel is mounted 
makes about 236,682,000 revolutions in its bearings in 
one year. One drop of oil is sufficient to lubricate from 
one to two hundred of such beari A modern locomo- 
tive with 7ft. drivers would have to run 985,824 miles, 
or more than thirty-nine times around the earth, which, 
at the rate of one mile per minute, without stopping, it 
would take 683 days, or nearly two years to do, before 
the axle of the driver would make as many revolutions as 
the balance staff of a watch makes in one year. 


Tue annual report for 1913 by the medical officer of 
health for Poplar contains, says the Electrician, some 
interesting information on the use during the past year of 
the electrolytic disinfecting fluid that has been employed 
by the borough for a period of eight years. The fluid, 
prepared by the electrolysis of a saturated solution of 
chloride of magnesium, with a certain definite proportion 
of common salt and caustic soda, is manufactured at the 
borough plant at a total cost of under a jd. a gallon, 
including the cost of electricity at 14d. per unit. No less 
than 66,740 gallons were used during the past year, and a 
total amount of 312,999 gallons has been used since 1906. 
The success of the process, our contemporary continues, 
is shown by the plants that have been erected in various 
parts of the world. Besides those supplied to the War-office 
and Admiralty, plants have been sent to Finland, Rangoon, 
and Buenos Aires, whilst a plant is at present under con- 
struction at Portsmouth. In this last case the fluid to be 
electrolysed is sea water, which can be converted into the 
disinfectant without the addition of any further materials, 
merely at the cost of the electric current. 


THE high mountain ranges and heavy snowfalls, which, 
melting in the summer, ensure water at the time it is most 
wanted, make California specially suited for hydro-electric 
work, says a consular report. The water stored and the 
current obtained are used for many purposes. After 


running through the turbines, the water is utilised for | 


irrigation, and the current, besides supplying light to 
out-of-the-way places, affords power and light for tram- 
ways and factories in places where fuel is scarce. The 
low cost at which it can be supplied makes it available 
for pumping irrigation water where the rainfall is insuffi- 
cient. The experience gained in the past has enabled 
engineers to combine power and irrigation works satis- 
factorily. At present there are sixteen power companies 


working in California, having eighty-four plants capable | 


of generating 1,000,000 horse-power, and 110 reservoirs 
with a capacity of 31,424,000,000 cubic feet. The highest 
voltage carried is 150,000 and the highest water head is 
2000ft. Some 600 cities are supplied with current, and 
there are 392,000 customers. The city of San Francisco 
has recently taken up the utilisation of a new source of 
water supply, in the course of which it is proposed to 
generate 200,000 horse-power. 


MISCELLANEA. 


| Ir is reported that a gross profit of £28,629 was made on 
| the electricity undertaking of the Hammersmith Borough 
| Council for 1913-14 and a net profit of £6386. 


| We learn that the Melbourne Harbour Trust has 
| approved of a scheme for the construction of four new 
| docks on the river Yarra, equipped with every modern 
| dock appliance, at an estimated cost of about £6,000,000. 
| These docks will be able to afford accommodation to the 
| largest vessels. 

Ir is announced that the Executive Committee of the 
British Science Guild has appointed a special committee 
to report upon various matters arising in connection with 
science and the State and the encouragement of discovery, 
referred to in the address delivered by Sir Ronald Ross at 
the annual meeting of the Guild on May 22nd last. 


ARRANGEMENTS have been made by the War-office for 
another series of trials of petrol ‘“‘ subsidy ” lorries. The 
vehicles must be ready by September 16th, and the first 
runs under observation will take place on October 10th 
next. Vehicles may only be submitted by makers who 
are in a position to turn out thirty similar lorries a year. 


WHILE giving evidence before the Dominion’s Royal 
Commission recently, Mr. Godfrey Isaacs declared that 
Mr. Marconi expects to establish wireless telephone com- 
munication between Carnarvon and New York, as soon as 
certain mechanical details have been carried out at the 
home station, and he hopes that this will be done before 
the end of the year. 

TuE Clyde Trustees and Glasgow Corporation have now 
come to an agreement regarding the proposed Broomielaw 
Bridge. The compensation to be paid to the Trustees for 
the loss of berthage which they would sustain has been in 
dispute. The Corporation offered £60,000, but the Trustees 
regarded this as too little. The Corporation has increased 
its offer to £70,000, and this has been accepted by the 
Trust. According to the agreement now arrived at, the 
Corporation is to be allowed to commence the work of 
constructing the bridge in two years. 

A COMMERCIAL agency has been established in London 
with the object of promoting the sale of British manufac- 
tures in the rapidly increasing markets of Morocco. It is 
shown by official returns that British trade with Morocco 
has been declining for some time past, while that of other 
foreign nations, notably France and Germany, has been 
increasing by rapid strides. It has been thought that 
this keen competition cannot be met better than by 
establishing on the spot an efficient organisation which wil! 
devote itself to pushing forward in every possible channel 
the sale of British manufactures. 


Ir has been decided by the French War Department 
to hold a series of trials of aircraft motors, probably 
early next year. The main regulations are already drawn 
up. The motors will be divided into three classes, namely, 
small, medium and high power, and all countries will be 
admitted to the event. It is expected that the trials will 
bring out a number of new types of motors. The Auto- 
mobile Club will co-operate in organising the trials and 
in carrying out the tests. It is intended to mount the 
motors on automobiles with aerial propellers, or upon 
hydro-aeroplanes or water gliders. 

GERMAN manufacturers of commercial motor vehicles, 
according to the Commercial Motor, are this year experi- 
encing a very quiet foreign demand for their productions. 
The latest returns available are those for the four months 
ending in April last, during which period only 227 machines, 
valued at £135,950, were exported from Germany, as 
compared with 308 and £209,900 respectively in the first 
four months of 1913. There has been an increase in the 
shipments to Turkey, Finland, Australia, and Great 
Britain, but this is more than counterbalanced by the 
falling off in the exports to Russia, Brazil, Austria, and 
Roumania. 

AccorpInG to a report by H.M. Consul-General at 
Chicago, 72,379,000 lb. of aluminium were used in the 
United States during 1913, as compared with 65,607,000 lb. 
in the previous year. The average consumption for the 
last ten years was only 32,900,000 Ib., whilst the total 
production in 1884 was only 1501b. Aluminium, the 
report continues, is now being employed on a larger scale 
in the construction of welded tanks, cooking vats, and 
vessels used by brewers, preserve manufacturers, and fat 
recoverers, and in industries where a metal is required which 
will conduct heat, will not corrode, and is not poisonous. 
Its use is also increasing as a conductor for long-distance 
electric power transmission. 


THE number of rare minerals found to exist in Tasmania 
is constantly being added to, and the latest addition, 
according to the Mining World, is molybdenite, which 
is used in the manufacture of molybdenum steel, to which 
it gives a special hardness and toughness. The price*of 
molybdenum is now £500 per ton. The meta! is worked 
in East Gippsland, Victoria. In Tasmania it occurs 
in the form of crystals on Cape Barren Island, in the Blue 
Tier, East Coast, and at Middlesex, and is rather widely 
distributed in the north-eastern and north-western parts 
of the State. Apart from the places already mentioned, 
molybdenite is also found near Mount Heemskirk, on 
Flinders Island, at the Blythe River, and on Schouten 
Island. In view of the high price at which molybdenite 
is now quoted—nearly four times the present price of tin 
—the deposits would seem to be worth attention. 


THE annual report of the general manager of the State 
Coal Mine at Wonthaggi, Victoria, Australia, for the year 
| ended on June 30th, shows, says the Iron and Coal Trades 
Review, that the working of the mine during the year has 
resulted in a profit of £9833. The gross output for the 
year was 470,261 tons, and the net output, after allowing 
for mine consumption, coal supplied to miners, and waste, 
was 454,421 tons. Of the coal produced, 229,672 tons was 
screened, 12,569 tons unscreened, and 212,180 tons slack. 
Over 250,000 tons were sold to the Victorian Railways 
and other Victorian Government departments. The 
remainder was sold to the public or stored at the mine. 
The employees numbered about 1200 on the average, and 
their average wage was about 13s. 8d. per day. That 
State ownership of mines does not avoid labour troubles 
is shown by the fact that the mine was idle from this 
cause for nearly six weeks last year. 
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Labour and Labour Laws. 


At a moment when attention is being directed to 
the cost and consequent commercial handicap of 
legislative interference with industry, it may not be 
inappropriate to offer a brief review of some of the 
almost equally evil effects upon labour of this inter- 
ference, which is supposed to be in labour’s special 
interests. As a matter of fact, many of our special 
labour laws are as detrimental to the workmen as they 
are costly to the capitalists. Three recent examples 
will suffice to prove this. Under the Workmen’s 
Compensation Act, designed to make employers 
more carefully safeguard their workmen, there has 
been a big increase of accidents. Under the Mines 
Eight Hours Act, passed with a view to increasing 
the comforts of the miners, the men have had more 
inconvenient working shifts, less leisure, worse 
domestic life, and more dangers at their work. Under 
the Minimum Wage Act, as time goes on, the best 
of the men will find their earnings and allowances 
cut down to balance the higher wages that have to 
be paid to less efficient workers, and it is almost 
certain that a vexatious system of supervision will 
have to be introduced, the men finding themselves 
severely speeded up, while the legal minimum wage 
is bound ultimately to become something like the 
actual maximum. These last two measures have 
already provoked great discontent, notwithstanding 
excellent trade conditions, and there is every prob- 
ability that when the pinch of depression comes the 
discontent will be very grave indeed. 

To get a correct view of the outcome of mistaken 
legislation it is necessary to take a glance backward. 
Some twenty years ago, it may be recalled, there was 
a loud agitation for an extension of the law of 
employers’ liability and for a more stringent system 
of factory inspection, with a view to reducing indus- 
trial accidents. There was a widespread assumption 
that employers were careless and callous in the matter 
of protecting their workers, and that the best way to 
bring about a diminution of accidents was freely to 
tap the employers’ pocket every time a workman was 
injured. The Government of the day lent a sympa- 
thetic ear to the labour leaders, and in 1897 the famous 
Workmen’s Compensation Act was passed. The 
intention was good. The principle of the law was 
by no means bad. But some of the results have been 
distinctly evil, for the law was made, as most laws 
are made, too inflexible. It was suggested, for 
instance, that aged and delicate men might be per- 
mitted to contract out of the new law, rather than be 
prejudiced in the matter of employment through the 
liability in respect of accidents placed upon the 
employers. The labour men, however, pressed for 
a comprehensive and uniform measure, and the Bill 
went through without a contracting-out clause. Now 
observe the results. Instead of the anticipated 
reduction of industrial accidents, there has been, 
since that law came into force, a more than 100 per 
cent. increase of accidents, and actually a more than 
50 per cent. increase of deaths from accidents. For 
one thing, many employers, smarting under what they 
considered an unfair liability, weeded out many of 
their aged and delicate workers. Preference was 
given to young and strong men. With the elimina- 
tion of the aged workers, who were the most experi- 
enced and cautious, and the concurrent speeding-up 
of the young ones, we have had the above remark- 
able growth of accidents. Take next the Eight 
Hours Act. It was vigorously asserted that this 
measure would lead to much greater safety. That 
was the promise. What is the performance? In 
the last five or ten years before this law came into 
force deaths from mining accidents averaged four 
per working day. Since the law became operative 
they have averaged nearly six per day. Here, again, 
we see the disastrous results of speeding-up, conse- 
quent upon costly and harassing legislation. Danger- 
ous new methods and appliances and bad working 





shifts have had to be introduced in order to maintain 
output under the restricted hours. It cannot be 
too clearly understood that a measure like the Eight 
Hours Act is an attempt to impose uniformity upon 
an industry in which both natural and economic 
conditions vary widely between district and district 
and between mine and mine, In one pit we have 
soft coal, thick seams, faces near the shaft, few faults, 
and little water. In another we have exactly reverse 
conditions. Again, in one district we have a winter 
demand for coal, while in another it is a summer 
demand. As with the pits and the trade, so to some 
extent with the men. Some miners can make wages 
in seven hours. Others can hardly do so in nine 
hours. One man is able and willing to rush. Another 
will take his time. One is satisfied to work steadily 
five or six shifts a week. Another likes to work long 
days in the middle of the week in order that he 
may have extended week-end holidays. But the 
Eight Hours law treats all alike—it sets Nature, 
economics, and men alike at defiance. Again, with 
regard to age, experience, and caution, the Eight 
Hours Act does in the mine what the Compensation 
Act does in the workshop—it puts a premium on 
youth and strength, involves the steady weeding-out 
of elderly men, and the consequent increase of dangers, 
disasters, and deaths. A coal mine is about the last 
place in the world from which experience should be 
banished, or in which speeding-up should be unduly 
encouraged. Under recent legislation—particulary 
under the Eight Hours and Minimum Wage Acts— 
we get both evils in aggravated forms. The miners 
complain strongly that not only are the owners 
adopting more dangerous machinery and methods 
and severely accelerating the haulage and windage, 
at the expense of safety, but that in order to keep up 
the output under the limited hours they are employing 
many additional hands who have not been brought 
up to the work, and that these strangers are in them- 
selves a source of danger. Another evil effect of the 
new law is that many of the pits have been put on the 
three shifts a day system, and this does not give the 
mines time to cool down. The danger of fires and 
explosions is intensified. And yet again, there are 
the efforts of some of the miners themselves to “ make 
wages ”’ in the restricted working time by paying less 
than proper attention to bar-setting, propping, and 
other precautions. 

All round there is more rush and more danger 
as a result of too much State interference. Con- 
siderations of this kind would, it might be 
imagined, have weight with those whose desire 
it is to improve the lot of labour. Unfortunately, 
the very reverse is the case. Blind to the effect of 
old laws and regulations, new laws and regulations, 
some designed only to mitigate the evil done by the 
old and some frankly new, are pressed forward. The 
unions in other industries are even now, indifferent 
to the effect that it has had in coal mining, pressing 
for a general eight hours day and a minimum wage. 
They will, no doubt, ultimately get what they want, 
even though the improbable should happen and Parlia- 
ment, for a time, save them from themselves. 
Where it will lead no one can see with certainty. 
Only is it clear that with this piling up of labour laws, 
regulations, restrictions, and impositions, the economic 
position of Great Britain becomes more and more 
hazardous, and the difficulty of facing the competition 
of continental countries, where labour is still far 
cheaper than in England, increases daily. 


The Cost of Manufacturing Portland Cement. 


A GReEaT change has, during the past ten or fifteen 
years, come over the methods of cement manufacture 
in this country, the object being to lessen the cost of 
production. We do not propose to describe the various 
innovations, but we may say that chief among them 
is the adoption of the rotary kiln for burning the 
clinker. Hosts of other novelties have also been 
adopted with success, with the result that older 
methods have been outclassed and superseded. 
Owing to a number of causes, however, there has for 
some time been a good deal of stagnation in the 
cement industry. We could give cases in which 
manufacturers can get rid of the whole of their out- 
put, and are indeed behindhand in their deliveries. 
But, on the other hand, we could give instances where 
works have had to be closed, and the industry, taken 
all round, cannot be said to be in a flourishing con- 
dition. Of course, the temporary stoppage of build- 
ing operations owing to the strike in the building 
trade had something to do with the present con- 
sumption of cement, but this in itself is not enough 
to account for the whole of the falling off in the demand 
for home-made cement. The cause or causes must 
be sought in other directions. One of these certainly 
is the competition which the British manufacturers 
are meeting from foreign sources. 

There is no reason why Portland cement should not 
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be made in this country as cheaply as, or more cheaply, 
than anywhere else in the world. We have an ample 
supply of raw materials and cheap coal, and there are 
places where coal and raw materials are obtainable 
in close proximity to one another. In these cases 
certainly the cost of production should be low, and 
all the more so since such places are more often than 
not well situated as regards transit facilities. For 
works having such advantages it is a comparatively 
easy thing to face any competition which may be 
met ; but all works are not so happily situated, and 
those which are not are forced to search in every 
possible direction for means and methods for cheapen- 
ing production. Nor can those works which are more 
fortunate than others afford to rest on their oars, 
content that all the essentials for success are in their 
possession. Comparatively slight causes may make 
all the difference between success and failure. It is 
not enough that chalk and clay or other substances 
which, mingled in the proper proportions, will pro- 
duce a cement of good quality, be ready to hand and 
fuel cheaply obtainable. What is required in addition 
is the bringing of all the necessaries together, the 
treating of them and the distribution of the final pro- 
duct in the cheapest and most efficient manner possible. 
First of all, the old rule of thumb methods should 
be discontinued and their place taken by carefully 
supervised scientific procedure. Then again, it will 
nearly always pay to use the most perfect machinery 
obtainable—that is, machinery which gives the highest 
output for a given expenditure of power, with due 
regard, of course, to good wearing qualities. More- 
over, the works should be carefully designed by 
someone well qualified to do it, so that neither raw 
material nor finished product may be moved an 
unnecessary yard from a straight progression from 
the quarry to the dispatch platform. Then again, 
as far as possible the necessary power should be 
supplied from one central point. It may be 
_ said that anyone with any experience at all in 
the manufacture of cement would, had he to lay 
down a cement works, take all the points just 
mentioned into consideration. He might do so and 
yet might not produce cement as cheaply as, with the 
materials at his command, was actually possible. 
There is another factor which enters into the question, 
and it is a factor the importance of which is not by 
any means so widely realised as it should be. The 
effect which the employment of mechanical means, 
both in the obtaining and conveyance of raw material 
and in its passage through or employment in the 
works, has on the cost of the final product is not fully 
recognised. It is true that nowadays it is rare to 
find a new works, at any rate, in which the coal is 
not, to some extent, if not entirely, dealt with 
mechanically. Then again, in most works power is 
generated in a central station near the point of heaviest 
demand, and part of it is transmitted—frequently 
by means of electricity—to the other places where it 
is required. Moreover, the raw material in its 
passage through the works is generally thoughtfully 
arranged for and is rarely touched by hand until 
perhaps it comes to be sacked or filled into barrels. 
It is, however, at the quarry and in the bringing of 
the raw material from it to the works that the 
employment of mechanical means of the correct 
character is not so often met with. In how many 
quarries are labourers employed in excavating the 
chalk, limestone, marl, clay, or whatever it may be, 
and in wheeling it by hand in trucks to the point at 
which the manufacture of cement begins? And 
yet, if the matter were to be investigated thoroughly 
it would nearly certainly be found that, if suitable 
mechanical methods of handling the material were 
employed, there would be a very considerable saving 
in the cost of production. It is, of course, frequently 
impossible with existing undertakings to make any 
drastic changes in the actual works without entirely 
remodelling the plant, but to modernise the methods 
employed in the quarry may not always be so diffi- 
cult. It would seem therefore to be very well worth 
the while of those manufacturers whose raw materials 
are still quarried by manual labour to investigate 
the question of removing and transporting them 
mechanically. They will probably be astonished, 
for example, by the saving in the wages bill which a 
steam excavator will show. It may be thought that 


the cost of running the excavator in addition to the | 


depreciation which has to be allowed for would more 
than counterbalance any advantage which would 
follow the employment of fewer men. Actually, 
however, it will be found that this is not the case if 
proper arrangements be made. 

It seems certain then that the best field 
for the cheapening of production, which is open 
at the present time, is that of properly applied 
mechanical methods. There is, as a fact, no 
occasion whatever for the cement to be touched 
by hand from the moment that it leaves the 








ground as raw material to the time it leaves the 
factory ready for use. Mechanical means of carry- 
ing out every necessary operation are now available, 
and the only question is how best to utilise them. 
As we have said, it is difficult to deal with an existing 
works without remodelling; but supposing two 
entirely new works were to be put down in one of which 
manual labour was largely used and in the other 
mechanical methods alone were employed, the saving 
might well amount to as much, or even more than, 
25 per cent. in the cost of manufacture. 


London Electricity. 


On Tuesday last a report, which may well prove 
momentous, was presented to the London County 
Council by the Special Committee appointed not 
long since to consider the unification of London’s 
electricity supply. We give, on other pages, the 
report in full save for a paragraph or two dealing 
with procedure. Those who will take the trouble to 
read it through—and we hope they may be many— 
will find it interesting from several aspects, and not 
least from the evident desire it discloses that the 
County Council should work rather in harmony with 
than in opposition to private companies. That this 
view will meet with the approval of out-and-out 
municipalists on the Council or off it, we do not for 
a moment believe, but that it does offer a solution of 
a problem that otherwise is almost insoluble cannot 
be denied. On the other hand, the County Counci!’s 
offer may not prove sufficiently attractive to induce 
any private company or companies to accept it, 
and unless some more seductive alternative of the 
same kind cr some still better scheme is found, 
either the unification of supply must be left wholly 
to a private company—not by any means the worst- 
plan—or taken wholly by the County Council—possi- 
bly the worst plan. The nucleus of the County Council 
scheme is found in an opinion expressed by Messrs. 
Merz and McLellan that “ the most satisfactory and 
economical method of achieving these results (the 
unification of supply, &c.) is the establishment of a 
new undertaking with such powers as will enable it 
gradually to concentrate production, standardise dis- 
tribution, and bring about the amalgamation of all 
the various undertakings.” Following out this 
recommendation the Council proposes “ that a new 
undertaking should be established which shall gradu- 
ally centralise the production and unify the distri- 
bution of electricity in Greater London and ultimately 
absorb all the existing undertakings in the area.” 
Although both in this passage and in Messrs. Merz 
and McLellan’s report the word “ undertaking” is 
used, the Committee almost at once convert it into 
“ authority,” and discuss its nature and decide that 
as the desire is to extend the field outside the county 
of London the authority should contain representa- 
tives of five other county councils and three county 
boroughs. This Authority is not to be like the 
London Water Board or the London Port Authority ; 
it is rather to be a controlling body, whilst the actual 
work is to be done by a private company ; there is, 
as the Committee says, to be a ‘ combination of 
municipal control and private operation.” | The 
Authority is to find two-thirds of the capital for new 
works and al] the capital involved in the transfer 
of existing undertakings. The whole undertaking 
is to vest in the company during the terms of the 
contract—say, fifty years—when the Authority may 
resume possession by paying a sum equal to the 
capital invested by the company. It will be seen 
from this brief outline that the proposal is to put 
the burden of the scheme upon the shoulders of a 
company fora dividend of 4 percent.—the Committee’s 
figure—whilst leaving the company uncommonly 
little control, since its finances will be closely scruti- 
nised by the Authority and its technical works investi- 
gated by a special committee also appointed by the 
Authority. Whether any company can be found to 
jump at an offer of 4 per cent. under the conditions, 
with the chance that, for a time, it might be 
allowed to make anything up to 8 per cent. is, we 
imagine, a very open question. 








LITERATURE. 





The Naval Annual, 1914. Edited by Viscount Hythe, 
D.C.L., A.I.N.A., and John Leyland. London: 
William Clowes and Sons, Limited. 


Every reader of the Naval Annual for 1914 will 
appreciate Viscount Hythe’s reasons set forth in the 
preface for the delay in publication which has occurred 
this year, as much as they will sympathise with him 
for the fact that it has been found necessary somewhat 
to reduce the expenses of publication, with the result 
that this year’s volume is rather smaller and less pro- 
fusely illustrated than usual. That this reduction 





should have been necessitated through no lack of 
intrinsic merit in last year’s Annual, but from a 
totally extraneous cause, against which it was 
impossible to guard, is as regrettable as the reason for 
delay is satisfactory. Viscount Hythe’s well-known 
passion and capability for dealing with the problems 
which arise in the administration and consolidation 
of Imperial and colonial interests were devoted to 
Irish problems during the early part of the year to an 
extent that not only delayed the completion of the 
work, but necessitated a considerably greater pri- 
portion than usual being placed in other hands. 
Compared with previous issues there is perhaps a 
little less matter, and certainly the number of pages is 
less than we have generally had during the last few 
years, but it must not be thought that the value of 
the Naval Annual as a whole has been in any way 
depreciated by the slight reduction, which, if Viscount 
Hythe himself had not referred to in the preface, 
might easily have passed without comment. _ 

The present volume, indeed, well maintains thie 
standard reached in past years. Among the mis- 
cellaneous chapters in Part I., which have always 
formed such a valuable addition to the more prosaic 
reviews of progress and comparative strength, with 
their accompanying tables and diagrams, will be found 
one on the Right of Capture in Maritime War by) 
Vice-Admiral Sir Edward Slade, and another on 
the Development of Wireless Telegraphy in the Navy, 
by Commander C. F. Loring, R.N., both of which 
contain much instructive information. As a historical 
review of the technical development of * wireless ” 
in the Royal Navy, and of the influence exerted 
thereon from outside, Commander Loring’s contribu- 
tion will be read with great interest, especially in 
view of its entire freedom from the ex parle statements 
that have somewhat militated against greater public 
interest in anything but the fact that messages can 
be sent long distances without wires, and that on 
numerous occasions ‘ wireless’? has enormously 
reduced loss of life at sea. 

The review of the progress of the British Navy 
this vear, as in the case of 1913, is almost entirel) 
the work of Mr. A. Richardson; Foreign Navies 
are dealt with by Mr. John Leyland ; and the question 
of Comparative Strength by Viscount Hythe. The 
usual lists of vessels commissioned and the results 
of trials of capital ships in 1913 are given, together 
with a résumé of the naval programme of 1914—-15, 
as well as a more elaborate survey than is usual of 
the general naval affairs of the past year. The rate 
of construction of battleships is again referred to this 
year, and it appears that while the two-year limit has 
not recently been attained, it is not greatly exceeded, 
and that our rate of building battleships is in any case 
far greater than that of foreign Powers, although 
light cruisers and destroyers are built as quickly in 
Germany as here. 

The references to colonial naval affairs lead one to 
think that all is not as it should be as regards the 
naval policy of the overseas Dominions. The New 
Zealand Government alone seems to have maintained 
its adherence to the policy of one Imperial Navy. 
but, as Viscount Hythe remarks, the question of 
Imperial defence is passing through a state of transi- 
tion, and, though the Colonies are showing an increas- 
ing disposition to play their part, the difficulties 
involved in passing from a state of complete depen- 
dence on Great Britain for their protection to partner- 
ship in Imperial defence can only be overcome by wise 
statesmanship. 

The development of foreign navies during 1915 
possesses few striking features, though a general 
survey reveals a widespread degree of activity all 
over the world. Perhaps the most remarkable 
programme is that of Russia, which is certainly pre- 
paring to restore its fleet to the threatening position 
it held before the war with Japan. She has laid down 
some remarkable specimens of naval architecture, 
notably the 7600-ton cruisers of the ‘‘ Boutakoff’ 
class, which are to steam at 32 knots and carry 
sixteen 5in. guns and 3in. side armour. Relatively 
to other countries, the strength of the British Navy 
has been well maintained, but in the opinion of Viscount 
Hythe the heavy cost is perhaps almost too great in 
time of peace, and the period is rapidly approaching 
when the respective parts to be taken by Great Britain 
and the overseas Dominions will require to be revised. 

The question of the right of capture in maritime 
war is one which is becoming increasingly more 
serious year by year with the growth of foreign mer- 
cantile fleets, and the relative position in which Great 
Britain as an insular maritime Power may therefore 
find herself vis-a-vis a continental Power with a large 
mercantile marine on the outbreak of war, requires 
extremely careful consideration from a very large 
number of points of view before any alteration in the 
policy that has stood the test of many years of war- 
fare should be permitted. The arguments for and 
against the question of the abolition of the right of 
attack on commerce are ably summarised in 
Chapter IV. by Vice-admiral Sir Edward Slade, and 
his conclusions, as far as they affect the policy which 
should be followed by this country, will be thoroughly 
endorsed by all naval officers. There must be no 
abandonment of the right to throttle an enemy by 
stopping his trade at sea, and the fear of a successful 
attack upon trade has kept the peace of Europe on 
at least one occasion in the last few years. 

Mr. Alexander Richardson deals with the influence 
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of loads on ships’ speeds in Chapter V., and discusses 
surface, submarine and aerial vessels, in all of which 
the same problem arises. The influence of com- 
ponent weights on any type of ship is probably the 
higgest problem which a naval architect has to face. 
As it is, nearly all designers protect themselves with 
a margin in determining the normal draught of their 
vessels. The influence of the efficiency of fuel and 
of engine economy, as well as improvement due to 
superheat, is also referred to, and at the present time 
it seems probable that water-tube boilers, superheat 
and geared turbines will have a remarkable effect on 
ship design, owing to the reduction in load made 
possible-both by the higher economy obtainable from 
such a combination, as well as its lighter weight. 
Water-tube boilers and geared turbines are already 
being extensively adopted in place of oil engines for 
submarines in France, and other countries are expected 
to follow suit, which is a curious commentary on the 
ideas of those who expected the oil engine to supplant 
the steam engine. 

Commander C. F, Loring, R.N., who is now the 
Inspector of Wireless Telegraphy to the Post-office, 
prefaces what is probably the most concise and 
historically detailed essay on the development of 
wireless telegraphy in the Navy which is available 
for public reference, with the remark that much of 
the best and most interesting matter must be regarded 
as confidential. His compilation, however, of the 
dates when the important strides were made, and the 
step-by-step details which he gives of the progress of 
the introduction of wireless, corroborated as they are 
by instances which appear to have exerted a remark- 
able influence on the rapidity of the development, 
combine to form a most instructive chapter, the value 
of which is considerably enhanced by the authority 
with which the author writes. His mention of the 
names of various individuals concerned, together 
with indications of the nature and degree of success 
attained in the experiments with which they were 
connected in association with the respective dates 
also assists in adding to the erlightenment afforded 
in a chapter replete with information. There seems 
to be little doubt that it was the accounts of Hertz’s 
demonstrations that started so many investigators, 
quite independently of one another, to work out the 
problems, the solutions of which, as they developed, 
have given wireless telegraphy to the world at large. 
While Commander Loring naturally acknowledges 
the Navy’s indebtedness to Marconi more than to any 
other inventor, he points out that since 1904 the 
Service owes virtually nothing to any one inventor 
in particular, and he goes on to state that the present 
standard of efficiency attained, which he considers is 
in advance of anything elsewhere, commercial tele- 
graphy included, is mainly the result of combined 
effort on the part of naval experts to apply the work 
of the earlier investigators to naval requirements. 
To Admiral Sir Henry Jackson, who introduced wire- 
less into the Navy in 1895—Marconi introduced his 
aerial wire in the following year—and to Mr. H. B. 
Madge who joined the Vernon in 1904, and is mainly 
responsible for the design of modern naval apparatus, 
Commander Loring seems to think the greatest credit 
for naval development is due, though he emphasises 
the fact that co-operation in the torpedo schools has 
been the governing factor throughout. It is im- 
possible on studying this article to refrain from 
expressing keen admiration of the able and practical 
manner in which the staff of H.M.S. Vernon tackled 
the problems not only of the details of the system, 
such as tuning, but also the supply of instruments to 
the Fleet. and, above all, of men capable of working 
them. This chapter is one of the most interesting 
that has appeared in the Naval Annual for many 
years. Commander Loring’s remarks on the inter- 
ruption of signals are illuminating, and he states that 
given a good apparatus and a skilled personnel, it is 
absolutely impossible to prevent a wireless message 
reaching its destination. Tapping code messages in 
war time, he states, is extremely difficult to do with 
accuracy. The two facts taken together are some- 
what reassuring. 

Chapter VII., dealing with British and Foreign 
Aircraft, is an up-to-date continuation of the similar 
chapter which appeared for the first time last year, 
and it would certainly seem that the trend of aero- 
nautical development will add considerably to the 
editor's labours if a review of this important addition 
to naval fighting material is to figure as a permanent 
feature of the volume. A tabular list of the airships 
of the Powers is also contained this vear, but with the 
further addition of lists of airship sheds. These lists 
must obviously be regarded as very approximate, 
as, for instance, we can hardly credit the fact that 
France, Germany, and Russia each possesses about 
500 aeroplanes and seaplanes, and this country only 
250. We may note that the compiler safeguards 
himself by qualifying the British total with the word 
“efficient.” The proof of this efficiency was un- 
doubtedly seen at the recent naval review, where 
the manceuvring of the seaplanes excited universally 
favourable comment. Nevertheless, these machines 


are still very delicate, and for some time to come must 
be regarded as fair weather scouts rather than as 
serious offensive weapons. 

The operations of the Greek and Turkish fleets with 
which Commander C. N. Robinson, R.N., deals in 
Chapter VIII., were, considering the forces available 
and the opportunities that both were and might have 








been developed, sadly lacking in incident and interest. 
Except for the destroyers, the only modern vessel on 
the Greek side was the Giorgios Averoff, but it is 
really surprising that the former did not effect some- 
thing more than the torpedoing of the anchored 
Turkish guard ship at Salonika. This chapter is 
perhaps mainly of value for historic reference, for 
there is little to be learnt from the military point of 
view, and undoubtedly a few energetic destroyer 
officers on either side would have completely altered 
the campaign. 

Mr. Leyland’s chapter on German Dockyards is 
supplementary to the similar descriptions that have 
already appeared in the Naval Annual in previous 
years. To a considerable extent the article deals with 
the historical development of Dantzig, Kiel. and Wil- 
helmshaven, though their resources as shipbuilding, 
repairing, and mobilising bases are also described. 
The Dantzig yard of course suffers severely from limi- 
tations of space, and also from the climatic conditions 
which in winter render work extremely difficult to 
carry on out of doors. Moreover, its geographical 
position in Germany during the past twenty years 
has hardly admitted of its taking the same pro- 
minent place that the other two ports do. With the 
resuscitation of the Russian Navy, however, the 
Dantzig yard may increase in importance, but at 
present as a building base its work is mainly confined 
to small cruisers, submarines, and aircraft. The best 
local site at Dantzig belongs to the great Schichau 
firm, where vessels of the largest size are being con- 
structed, and where at the present time the armoured 
battle-cruiser Lutzow is approaching completion. 
Kiel Dockyard possesses, without doubt, one of the 
finest natural situations for an establishment of that 
nature that can be well imagined. Mr. Leyland 
appears to have been greatly struck with the system 
of ship’s stores—the Schiffskammern—at Wilhelms- 
haven, These stores are organised in close proximity 
to the positions where the ships lie for each ship as 
soon as she is assigned her port, and contain all re- 
quirements for mobilisation, with the exception of 
gun sights, torpedo fittings, nautical instruments, 
&e., and ordnance and victualling stores. This 
alrangement may suit German methods, but the 
system of general stores, from which the requisite 
quantities are drawn as required, such as are found at 
Portsmouth and Plymouth, has much to recommend it 
for the Royal Navy. The German system involves 
a considerable amount of clerical and inspection work. 
What has struck many visitors to the Imperial yard 
at Kiel is the special arrangements for the rapid 
coaling of destroyers, which, however, as in the case 
of the larger vessels, is mainly undertaken by the 
shore coaling staff, and not by the ship’s company. 
Some of the quantities put on board in this manner 
are really. startling, destroyers carrying 160 tons 
being frequently coaled in thirty minutes. Kiel 
dockyard is probably quite out of reach of any possible 
attack from the sea. Not only is it situated some 
miles up Kiel Fjord from the narrow entrance at 
Freidrichsort, but this entrance is perhaps as heavily 
fortified as any in the world, and is, in addition, 
guarded by very powerful forts further out at Laboe. 

Wilhelmshaven, on the other hand, is a dockyard 
that has been developed in spite of immense natural 
difficulties, many of which, and particularly that of 
the continual silting up of the approaches which need 
constant dredging, still remain. Its present condition 
is undoubtedly a triumph of the determination of the 
Imperial Navy Office to create a North Sea base in 
the face of all difficulties, but its situation possesses 
none of the natural advantages of Kiel, which must 
always remain the real headquarters of the German 
navy, more especially in view of developments in 
Russia. Wilhelmshaven, in fact, was really created 
as a special attention to Great Britain, and may be 
considered as an extremely expensive venture in 
relation to its value. As regards its equipment, there 
is little lacking, the largest warships can be built and 
engined there, and the dockyard is practically directly 
connected with Krupp’s works at Essen through the 
Ems-Jade Canal. At the present time practically 
all the latest battleships and battle-cruisers of the 
German fleet are based there. 

The question of the lack of naval literature suitable 
for officers of the Fleet, which is dealt with in 
Chapter X., is far more an indietment of the Admiralty 
for not ordering its preparation than of the capacity 
of naval officers for producing the class of book 
required. There are any number of officers capable 
of supplying the deficiency by degrees, but their 
services are required for other duties. The author 
of this chapter draws attention to the necessity of 
reading historical works with adequate discretion, 
lest modern analogies, which may be hopelessly in- 
correct, be drawn from them. One Admiralty pro- 
duction of unusual interest which was published last 
year finds no mention whatever in the Annual. This 
is the report of the Committee appointed by the 
Admiralty to examine and consider the evidence 
relating to the tactics employed by Nelson at the 
Battle of Trafalgar. Many similar reports are 
published, but are strictly confidential. As we 
understand the chapter, more authoritative practical 
literature of the class suggested, and possibly on the 
lines of the Trafalgar report, is what is required. 

Part II. contains, as usual, the plans of British 
and foreign vessels. The excision of several of the 
older vessels in order to make room for newer designs 





was inevitable if the number of plates—already over 
eighty—was to be kept within reasonable bounds, 
but at the same time it means the loss of several 
designs of more than usual interest. Thus, for 
instance, the famous Chilian cruiser Esmeralda has 
been excluded. Completed at Elswick in 1897, she 
carried what was probably the most powerful arma- 
ment—viz., two 8in. and sixteen 6in. quick-firing 
guns—in relation to her displacement of 7000 tons of 
any ship built before or since. With a 6in. armour 
belt and 23 knots speed she was, indeed, a remarkable 
instance of naval architecture. Another design that 
has gone is that of the French battleship Jaurégui- 
berry, also an extraordinary vessel distinguished 
mainly by her bizarre appearance, and, for the period, 
very distinctive arrangement of armament. The 
cruiser Pothuan also is missing, compared with last 
year’s volume. She was a smaller, if equally curiously 
shaped, replica of the famous Dupuy-de-Léme. The 
reason for the omission of the Mikasa is, we pre- 
sume, the fact that she has undergone considerable 
reconstruction, and the original plate is not correct. 
Four 10in. guns, after the fashion of the Kashima, 
have been installed in place of the early upper deck 
6in. weapons. The plans of the Idzumo and Iwate 
are omitted, though those of the earlier Asama 
class are retained ; somehow the Asamas were always 
the better known vessels. To make up for these 
and other omissions there are several new plates, 
all of which are of vessels of the super-Dreadnought 
type. In themselves alone these new diagrams give 
an excellent idea of the diversity of the arrangements 
of main armaments favoured by the various Powers. 
The only new English plate is that of the Iron 
Duke class, vessels of which have five centre line 
turrets, with the axes of their 13.5in. weapons. on 
three different levels. There are three new German 
plates, showing respectively the Ersatz Worth 
and Konig classes, and also the Seydlitz. 
The first arrangement closely approaches that of the 
Queen Elizabeth class, except for the arrange- 
ment of the secondary armament; that of the 
Konig is a distinct improvement over that of the 
earlier Kaiser class, which, except for the big guns 
being on. two levels instead of three, is identical with 
that of the Seydlitz. Corrected diagrams of the 
Italian Andrea Doria and the Japanese Kawachi and 
Aki also appear, and plates of the Russian Empress 
Maria and the United States Pennsylvania. There 
are fewer illustrations of ships throughout the book 
than is usual. 

Part III. is generally one of the most interesting 
sections of the whole Annual, and this year is more 
than usually so, both guns and armour being dealt 
with in a liberal manner. The world-wide increase in 
calibre of main and auxiliary armament for all classes 
of ship has necessitated heavier protection, which, 
with increase of speed, bas resulted in displacements 
now exceeding 31,000 tons, or double those of ten 
years ago. Practically all big ships now being built 
are to carry 13.5in., 14in., or 15in. guns, the principal 
exceptions being the large German battle-cruisers, 
which are still fitted with 12in. weapons. Con- 
currently with increase in weight of broadside and 
uniformity of calibre of main armament comes that 
of secondary batteries and of the armament of 
destroyers, for which the German Government still 
adopts an extremely weak 15-pounder compared to 
the now almost universal 4in. gun. The increasing 
size and weight of torpedoes has led to considerable 
improvements and developments in torpedo tube 
design and methods of handling the torpedoes them- 
selves, and interesting illustrations of the Elswick 
hydraulically operated tube are given. In the 
ordnance section much attention is devoted this year 
to anti-air craft weapons, and the aviation section 
contains much of interest. The references to foreign 
developments in armour and ordnance are perhaps 
more detailed than usual, the Krupp and Bethlehem 
features, as usual, predominating. The usual tables 
and reprints of Admiralty papers complete a volume 
fully equal to its predecessors. 





Some Famous Buildings and their Story: Being the 
Results of Recent Research in London and Else- 
where. By Alfred W. Clapham, F.S.A., and Walter 
H. Godfrey. London: Technical Journals, Limited. 


TuIs is a collection of papers which, for the most part, 
appeared in the Architectural Review in 1911 and 
1912. They discuss the origin of many famous ancient 
buildings, explain as far as possible the plans of their 
architects, and give us some insight into their history 
from the time they were built until the present day 
or until their destruction. To give a rough idea of the 
subjects considered, we may mention, with a few 
comments, the titles of some of the papers. “‘ The 
Fortune Theatre of 1600.’ In this article Mr. Godfrey 
gives us a number of sketches and plans of this 
famous building, and does succeed, where many 
authors on the architecture of old theatres have 
failed, in giving us a very clear idea of the probable 
form of the Fortune. ‘The Tower of London”’ is 
dealt with at some length by Mr. Clapham. He offers 
an interesting speculation on the fact that so little 
Norman work exists in the Tower, but it is too long 
to quote here. ‘‘ The modern history of the Tower,” 
he concludes, “is a long record of destruction and 
misguided restoration, and its position has sunk to 
the level of a show.” In another instructive paper 
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Mr. Clapham traces the origin of the Domestic Hall 
to the monastic frater, taking as an example that at 
St. Martin’s Priory, Dover. Mr. Godfrey deals at 
some length with Sir Thomas More’s house at Chelsea, 
and reproduces a number of interesting plans. He 
also discusses Crosby Hall, and tells the reader some- 
thing about its rebuilding at Chelsea. ‘‘ No one who 
had not seen it, ’’ he says, ** would believe the wonder- 
ful precision and delicacy with which each of its 
[the little vault over the oriel] numerous parts fitted 
into each other. The joints of each rib of Reigate 
stone were so beautifully cut and had required so 
little cement to join them together that the original 
lines drawn upon them by the fifteenth century 
builders, in setting out, were still plainly visible.” 
Skipping over a number of other papers, we may note 
one near the end, entitled ‘“‘ The Friars as Builders,” 
in which Mr. Clapham tells us a good deal about the 
London houses of Blackfriars and Whitefriars. 

The volume is, as a whole, one for occasional 
reading rather than for study, though the authors by 
their investigations have added not a little to our 
knowledge of the ancient architecture of our country. 
Our only regret is that they have rarely managed to 
retain the spirit of romance which always hangs 
round the ruined works of man. 





SHORT NOTICES. 


General Foundry Practice. By William Roxburgh. 
London: Constable and Co., Limited. Price 6s. net.— 
This volume is the latest addition to Messrs. Constable’s 
well-known and popular “‘ Westminster Series.” Its re- 
publication and inclusion in this series seem to justify 
the opinion we formed of it in 1910 when it was first 
published at 10s. 6d. as a separate work. So far as we 
can trace the book in its new form is page for page and 
word for word identical with the old. There is no indica- 
tion on the title page that the book is a reprint, while 
from the preface the fact can only be discovered by 
implication. 
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High-power Gas Engines By H. Dubbe! and F. Weinreb. 
London: Constable and Co., Limited. Price 18s. net. 

Northern Coal, Iron,and Sieel Companies, 1914. Cardiff : 
The Business Statistics Company, Limited. Price 1s. net. 

Memorials of Henry Forbes Julian. By Hester Julian. 
London: Charles Griffin and Co., Limited. Price 6s. net. 

Modern Plumbing. Vol. I. By J. Wright Clarke. 
London: B. T. Batsford, Limited, 94, High Holborn, 
W.C. Price 10s. net 

Llectric Traction. By Lionel Calisch. Reprint from 
the Great Eastern Railway Magazine. London: The 
Locomotive Publishing Company, Limited. Price 2s. net. 

The Law of Building, Engineering and Shipbuilding 
Contracts. By Alfred A. Hudson. Fourth edition. 
Two volumes. London: Sweet and Maxwell, Limited, 
3, Chancery-lane. Prize £3 3s. net 








OBITUARY. 
THOMAS RICHARD BAYLISS. 


WE regret to have to record the fact that Mr. 
Thomas Richard Bayliss died last Friday at his home 
near Birmingham. 

Mr. Bayliss was born in Birmingham in 1838, so 
that at his death he was in his seventy-seventh year. 
He was the eldest son of Mr. Thomas Bayliss, a 
well-known brassfounder of that city. Early in 
life he manifested his interest in engineering and 
metallurgy, and entered the service of Mr. John 
Abraham, the founder’ of the Adderley Park Mills. 
In 1862 he married Mr. Abraham’s daughter, Mary. 
About ten years later Mr. Abraham sold the Adderley 
Park Mills to the Birmingham Small Arms and Metal 
Company. Mr. Bayliss, however, remained at the 
mills as managing director until 1889, when he severed 
his connection in order to found the King’s Norton 
Metal Company. In this departure he was associated 
with his son, Mr. Thomas Abraham Bayliss. A 
few months after its establishment the business was 
converted into a limited liability company. Mr. 
Bayliss continued in the position of chairman of the 
company until his death. 

At the Adderley Park Mills he had acquired an 
extensive knowledge of the engineering and metal- 
lurgical features of ammunition making, and at his 
new works he set out to improve and perfect the 
machinery and processes involved. In this con- 
nection, the methods of casting, rolling and working- 
up of the metals generally came under his attention, 
and as a result of his observations he originated the 
solid-drawn system of manufacturing cartridge cases 
for small arms and quick-firing guns. He was 
interested in the manufacture of the first 6-pounder 
Nordenfelt gun for the British Government. The 
establishment of the King’s Norton works took place 
at a time of great military activity, and in consequence 
work flowed in from several foreign Governments as 
well as from the British War-office. In addition to 
the manufacture of ammunition the works were laid 
out with departments for minting coinage. Later on, 
an important extension or branch was established on 
a site of 60 acres or so at Abbey Wood, Kent. 

Mr. Bayliss was a member of the Institutions of 
Civil and Mechanical Engineers, of the Iron and 
Steel Institute, of the Imperial Institute, of the 
French Society of Civil Engineers, and of other home 
and foreign bodies, technical, social and otherwise. 





UNDERCLIFF DRIVE EXTENSION AT 
BOURNEMOUTH. 

On June 3rd last the extension of the Undercliff 
Drive at Bournemouth was formally opened by the 
Countess of Malmesbury. It will be unnecessary for 
us to enter in detail into the early history of this 
undertaking. It will be sufficient to say that the 
construction of protection works and of an undercliff 
drive were discussed for many years prior to any 
actual work being undertaken. However, in 1903 
the Council, having acquired the whole control of the 











| Government Board for permission to borrow £45,380 
| to complete the drive to Boscombe Pier, and having 
| obtained this permission, a contract for the work was 
awarded to Messrs. T. W. Wilkinson and Co., who had 
constructed the first portion of the drive, the contract 
sum being £42,499. Work was begun in April, 1911] 
and it is this undertaking which has recently been 
successfully completed. The full extent of the drive 
is shown in the accompanying map, Fig. 1. 
The completed drive has a total length of 7600ft., 
or rather under 1} miles, and throughout this length 
the promenade is 20ft. wide and the carriage-way 30ft. 
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Fig. 1—MAP SHOWING THE UNDERCLIFF DRIVE 


cliff and foreshore on a lease for 999 years, appointed 
a deputation to visit various English and continental 
health resorts where sea protection works had been 
carried out and ‘where the prevailing conditions 
resembled those which existed at Bournemouth. 
The deputation, in reporting, strongly advocated, 
amongst other things, the construction of an Undercliff 
Drive and Cliff Protection Works, and in August, 
1904, Mr. F. W. Lacey, the borough surveyor, was 
instructed to prepare a scheme and estimate for an 
undercliff drive from Highcliff to Boscombe Pier, 
a distance of about 13 miles. The estimate for a 
carriage-way 30ft. wide, a promenade 20ft. wide, and 


—a total width of 50ft. The general line of the drive 
follows the contour of Bournemouth Bay. The first 
portion to be made—that completed in 1907—had 
a continuous curve with a radius of about 3 miles 
The remaining portion has a general curve with a 
radius of 54 miles, but the contour is broken at 
intervals by indents or bays concentric with the general 
line, these bays providing additional width of beach. 
At regular intervais along the wall there are circular 
bastions in which are placed seats, and between the 
bastions flights of steps give access to the beach 
Slipways for hauling bathing machines or boats up 
from the beach are also provided. 














Fig. 2—THE ELECTRIC CLIFF LIFT 


a sea wall 10ft. above Ordnance Datum was found to 
be £59,200. It was decided to carry out the work in 
two portions, and the first to be undertaken was that 
extending for about half a mile eastward from 
Bournemouth Pier. The sanction of the Local 
Government Board to the expenditure of £18,000 on 
this work was obtained in 1906. Operations were 
commenced in January, 1907, and completed in the 
November of the same year, the actual cost being 
£17,953. 

Nearly three years later—that is to say, in Sep- 
tember, 1910—the Council applied to the Local 


The construction of the sea wall and promenade is 
shown in Fig. 3. The work has been carried out in 
|@ manner similar to that employed at Ostend, 
| Blankenberghe, and other towns in Belgium and 
Holland, but several modifications have had to 
| be introduced so as to meet the peculiar conditions 
| of tide and beach which exist at Bournemouth. The 
| deputation, to which we have already referred, recom- 
| mended the principle of sloping walls for sea defence, 
| and it may be noted that exactly this method of 
| construction was advocated by Mr. Lacey in his 
|report of 1892; indeed, the whole scheme as now 
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he suggested at that time. 


The general construction of the sea wall consists cliff drives is maintained by means of cliff paths, 


of a wide concrete toe let into the blue clay stratum 


to a depth of 2ft. below low water level and supporting | 


a concrete wall with a slope of 1 in 2 faced with Pur- 
beck stone and finished at the promenade level with 
a granite-faced concrete coping. The sloping wall, 
which has a total height of 10ft. above Ordnance 
Datum, or 7ft. above high water, is strongly reinforced 
with steel rods interlaced with hoop steel, and is 
supported at intervals of 10ft. by cross-walls 2ft. 6in. 
thick. The reinforcement of the main wall is securely 
anchored into these cross-walls. The sub-soil and 
surface water drainage is provided for by means of 
specially designed manholes and catchpits. A con- 
crete-backed rubble wall of Purbeck stone about 3ft. 
high has been built at the base of the cliffs. 
themselves have been drained by means of adits 
driven into the cliff, and where practicable planted 
with shrubs, grasses, &c. 

Prior to the construction of the works, which 
have just recently been completed, the cliffs were 
frequently attacked, especially in the winter months, 
by high seas, which caused gradual waste until 
the face assumed an angle approaching so closely 
to the vertical that the horizontal strata were no 





The cliffs | 


| and‘an electric lift, which is shown in Fig. 2. 
By the courtesy of Mr. Lacey, to whom we are also 


| which this article has been compiled, we are able to 


| reproduce on page 124 a series of photographs showing | 


the drive seen from various directions. 








THE ACCIDENTS TO RAILWAY SERVANTS 
INQUIRY. 
No. V.* 


THE cross-examination of Mr. Thomas was continued 
on the 21st inst. He told Mr. Hudson that there was an 
instance—Driver Austin on the Midland in June, 1912— 
where a driver lost the use of an eye through the glass of 
| a sight-feed lubricator breaking. An important matter 
| affecting the public safety was that trainmen should know 

the road, and he gave an instance where this was ignored. 
He thought that the proviso to Rule No. 1 as to labelling 
wagons on one side only should read, ‘‘ When worked in 
one stage to destination.”” The rule as to boxing-in 


rods and wires was not observed as fully now as formerly. 
The provision of brake levers on both sides should be 
hastened, seeing that it was fourteen years since they 
























carried out is substantially the same as that which | and numerous seats are placed on the promenade. complaint was received from an individual or a union. 


Communication between the undercliff and the over- | é 
| as to the periods of duty at which accidents happened, 


| and found that most occurred after the man had been at 


The Amalgamated Society, some years ago, got out returns 


| work some time. There was no doubt that the reduction 
- i | to eight hours for shunters had minimised t um f 
| indebted for the drawings and for the particulars from | oy ting Era gs as gucci 


accidents. 

To Sir Robert Turnbull, the witness said that 90 per 
cent. of the men wanted iron brake blocks. In 1884 
wooden blocks were favoured, but the men who urged this 
then wanted iron blocks now. When Sir Robert referred 
to the evidence given on a previous occasion as to the 


| lighting of a station, Mr. Thomas complained that an 
official had been down who wanted to know which man 


had sent the information. To this Sir Robert replied that 


| witness could rest assured that no one would suffer for 
| supplying information ; they would not think of such a 
| thing. Mr. Thomas said that the rule as to propelling 











would not apply to motor trains with the engine in the 
rear, as in this case the driver was in front. The question, 
however, gave him the opportunity of saying that this 


| method of working was unsafe, as the fireman was alone 


on the footplate. The provision of electrical or mechanical 
apparatus under Rule No. 55 would only be necessary 
where, to get to the signal box, the men had to cross the 
line or unnecessarily expose themselves to danger. After 
Sir Robert had pointed out the difficulties as to changing 
the wording of the rule as to the provision of look-out 
men, also to marking fouling points, the examination of 
witness closed. 
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Pig. 3—CONSTRUCTION OF THE SEA WALL 


longer able to carry the superincumbent weight, with 
the result that serious landslips occurred. The 
resulting deposits for a time protected the base, 
but they were eventually washed away and the 
operation repeated itself at intervals of time depend- 
ent upon the magnitude of the forces at work. In 
addition to this, the rain and other weather conditions 
formed a considerable factor in the gradual wasting 
away of the cliffs. The sea wall, which has now 
satisfactorily withstood the severe test of recent 
storms, will, it is anticipated, entirely prevent the 
action of the sea at the base of the cliff, and thereby 
eliminate the principal source of damage. It is 
hoped, moreover, that by paying the closest attention 
to the cliffs and from time to time carrying out 
remedial and protective measures, such as surface 
and subsoil drainage, terracing, sloping back the cliff 
where advisable, and the judicious planting of binding 
grasses and suitable shrubs, in time the eliffs will 
attain their natural angles of repose. The question 
of constructing groynes on the beach has been dis- 
cussed from time to time, and the Council fully recog- 
nises that in the near future it may be necessary to 
provide such further protection works, more especially 
having regard to the enimently satisfactory improve- 
ment to the beach at Alum Chine, which has resulted 
from the jetty recently erected there. 

The surface of the drive is finished in ordinary 
macadam, with the exception of a strip about 6ft. 
wide next to the promenade, which is paved with tar 
macadam. The whole width of the promenade 
itself is tar-paved. The drive is lighted by means of 
some 40 flame arc lamps. At the western end of the 
drive arcaded shelters and public conveniences have 
been built, and similar structures are now being erected 
at the eastern or Boscombe approach. Refresh- 
ment bungalows have also been constructed at each 
approach. At intervals along the drive and at the 


base of the cliff bathing shelters have been provided, 
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were ordered. He had no other accident bearing on 
| ‘* propelling ’’ than that at Royston in his mind, but his 
| information showed that the practice was increasing. 
It should only be allowed within station limits, and where 
the guard and driver were continuously in view of each 
other. The marking of fouling points had been done in 
some cases and was, of course, voluntary. 

In reply to Mr. Bury, the witness said that if the lubricat- 
ing cups were made big enough to carry sufficient oil for 
the journey he would be satisfied—anything to prevent 
the man leaving the footplate. Mr. Thomas was asked 
how he had obtained the details on which his evidence 
had been based, and replied that they were taken from the 
Board of Trade reports, from the reports of inquiries and 
inquests on accident cases, and from the replies of the 
branch secretaries of the union to a circular issued to the 
whole of the branches. Mr. Thomas added on the last 
point that the Society would not countenance any attempt 
to create evidence in an underhand or secret method 
nor the use of confidential documents. He asked to be 
allowed to hand in a copy of the circular and of a typical 
reply. Mr. Bury then spoke about the Royston accident, 
and asked whether witness was aware that Major Pringle’s 
report began by remarking, ‘‘ This sad fatality—involving 
the death of two platelayers—was brought about by the 
culpable forgetfulness on the part of a signalman and 
neglect of duty of a platelayer acting as flagman.” Mr. 
Thomas replied that that might be so, but it did not 
affect what Major Pringle observed further on when he 
said that ‘‘ Propulsion is not regarded by the inspecting 
officers of the Board of Trade as a desirable or safe method 
of working.”” The witness told Mr. Barnes that the over- 
whelming majority of locomotives are fitted with efficient 
lubricators ; there was no practical difficulty in the way, 
and no reason why it should not be done. Asked as to the 
practice on the Continent, he said that it was hoped to 
have witnesses to ak as to what was done on the 
Continent in most of the matters they were complaining 
of. The witness would have the Board of Trade inspect 
any marshalling yard, large station, engine shed or goods 
shed at any time, day or night, and would make it 
obligatory for an inspection to be made whenever a 











* No. IV. appeared July 24th. 





SECTION OF COUNTERFORT 











SECTION OF STEPS 


AND PROMENADE 


Some practical railwaymen followed, the first of whom 
was Henry Charles Charlton, Midland Railway, Kentish 
Town, who had been a driver for 12} years. Charlton's 
evidence was principally concerned with the question of 
lubrication without leaving the footplate. He quoted a 
case when a sight-feed lubricator glass burst, and showed 
how much safer were engine steps that were turned up at 
the sides or had a flange than flat steps. John Edward 
Hargreaves. London and North - Western Railway, 
Plodder Lane, 31 years’ service and a driver for 9 years, 
spoke principally as to brake power on side tank engines. 
He did not object to the engines, only to the brake power, 
which he considered insufficient for the heavy gradients in 
the Bolton district. Apparatus was provided in his 
district that made it unnecessary for a man to go to the 
signal box under Rule 55. George Rowland Hamson, 
London and North-Western Railway, Walsall, fireman 
for 12 years, confirmed the evidence as to brake power, 
and he was followed by Mark John Stapleton, Midland 
Railway, Sheffield, a goods guard for 17 years, who spoke 
as to the dangers of brakes on one side only. He gave an 
instance where signal wires were a serious source of danger, 
and named some cases where double-headed trains had 
met with mishaps. 

At this point the Committee adjourned, and when it 
resumed on Friday last Colonel von Donop again took 
the witness chair to hand in a further table and make a 
couple of corrections. He was followed by two very 
interesting witnesses from Toton Sidings, Midland Rail- 
way. The first of these was John Walter Martin, who had 
been an under-shunter for 12 years. The shunting at 
Toton, he said, was done by gravitation. There were 
thirty-five sidings, laid out in four fans or groups. The 
hump was raised 6in. about a year ago. Previous to the 
change wagons ran quite fast enough, but now, owing to 
the steeper declivity, the wagons often went at an unsafe 

d. The men had to run after the wagons to apply the 
brake, and when six or seven wagons followed one another, 
this was dangerous, especially as most of the wagons had 
brakes on one side only. Witness complained of the want 
of ballast, which was a danger when a man had to rush 
across nine or ten roads to catch a.wagon. Martin then 
gave some interesting figures as to the number of wagons 
with brakes on one side only. During eight hours on each 








130 


THE ENGINEER 





Juty 31, 1914 








of the five days, April 20th to 24th, there were 7144 wagons 
passed off the hump, of which only 907 had brakes on 
both sides. The total included both railway and privately 
owned wagons. In reply to Sir Robert Turnbull, the 
witness said that he had no objection to gravitation shunt- 
ing if the incline of the hump was reasonable and there 
were brake levers on each side of wagons. He claimed 
that the hump had been raised to get ‘“‘ speeding up.” 
Answering Mr. Barnes, he said that he thought that 60 per 
cent. of the Midland Company’s wagons had brake levers 
on both sides. To Mr. Hudson, the witness said that the 
reason given for raising the hump was that the wagons 
would not run freely in winter, but it was no better now. 
The four fans were :—Roads 1 to 10, 11 to 18, 19 to 25, 
26 to 35. The longest siding would hold 100 wagons. 
The roads were on a falling gradient until about twenty 
wagons’ length from the end, when they rose slightly. 
Only about 1 in 50 of the privately owned wagons had 
brakes on both sides. 

Ernest James Drury, a shunter of 9 years 8 months 
service, followed. He is employed on the opposite side 
of the yard to Martin, where there are three fans, one of 
thirteen roads, one of fifteen, and one of nine. There were 
also nine roads for wagons for repairs. More men were 
wanted to regulate the speed when wagons started off 


the hump; there was the same number of men now as 
in 1900. He advocated the adoption of automatic 
couplings. Witness told Mr. Bury that from 135 to 140 


shunters were employed at Toton, and Mr. Barnes that 
the lighting could not be improved. He was not aware 
of any serious accidents in coupling. 

After J. L. Hill, a caller-off from Paddington goods 
shed, had given evidence as to the evils of the bonus 
system, the organising secretary of the Associated Society 
of Locomotive Engineers and Firemen, Mr. John Bromley, 
went into the witness chair. He started in his present 
position in May, 1910, being previously on the Great 
Western for 20 years. the last six as a driver. He wanted a 
rule that water columns with swing jibs should not be 
allowed between running lines; that engine turntable 
pits be covered in, and that vehicles shall not be backed 
against standing engines without the enginemen being 
tirst warned. Now that engines were larger, the clearance 
between rail and engine shed doorways and between 
sidings and coal drops should be increased. The witness 
wanted a rule made providing a definite place where 
enginemen should be relieved whilst the locomotive was 
on a running line, and that when in shunting yards jhe 
engine should go to the shed for the men to be relievep. 
All locomotives should have side doors to prevent the 
enginemen falling off the footplate whilst running. 

The Committee then adjourned until October 6th. 








LONDON ELECTRICITY SUPPLY. 

Tue following report by the Special Committee 
on London Electricity Supply was presented at the 
meeting of the London County Council on Tuesday 
last, but approval is not yet sought, the intention 
being that the Special Committee may bring forward 
proposals for legislation after the recess, and that 
the whole question should come again before the 
Council in November. 

INTRODUCTORY. 


We have reported from time to time the action taken by us 
under the reference from the Council of February 20th, 1912, 
to consider and report on the question of the supply of electricity 
in London, and we now desire to submit a general outline of the 
conclusions at which we have arrived as to the steps which it 
is. desirable should be taken with a view to placing the supply 
of electricity in London on a satisfactory basis. 

The scheme which we propose in due course to bring forward 
for the consideration of the Council will involve the seeking of 
parliamentary powers, and in view of the admitted urgency of 
the subject we think that the necessary application should be 
made to Parliament in the session of 1915. 

Owing to the late date at which we have been enabled to 
determine as to the action which we should recommend the 
Council to take in the matter, we have not yet had an oppor- 
tunity of consulting, as we shguld like to do, the various authori- 
ties and companies who are affected. We are, however, now 
taking steps with this object, and, in the light of the results of 
the conferences which it is proposed to hold, we hope that soon 
after the summer recess we may be in a position to submit our 
scheme in full detail for adoption by the Council. 


Score oF CoMMITTEE’s INVESTIGATION. 


Before indicating the nature of the proposals which we have 
decided to place before the Council, it may be convenient briefly 
to recapitulate the steps which we have taken in the course of our 
prolonged and exhaustive inquiry into the subject. 

In the report on London electricity supply by Messrs. Merz 
and McLellan, which was submitted to the Council early in the 
present year, a somewhat full account was given of the events 
which preceded our appointment in February, 1912, including 
a review of the legislation promoted from time to time with the 
object of improving the arrangements in regard to electricity 
supply in the London area, and of bringing them more into con- 
formity with modern conditions. We think, therefore, that the 
great importance of the whole subject and the complexity of 
the issues raised thereby may be taken for granted. 

At the outset of our inquiry we thought it desirable to make a 
thorough examination of the arrangements at present obtaining 
for the supply of electricity. In addition to obtaining full 
information from the Council’s own officers on this aspect of 
the matter, we also arranged for a series of conferences with 
representatives of the various authorised distributors, to dis- 
cuss with them the possibilities of their several undertakings 
from the various points of view that had a bearing on our inquiry. 
After obtaining this information, we had the advantage of obtain- 
ing evidence from a number of well-known experts on the subject, 
both with reference to the steps necessary to be taken to deal 
effectively with the problem of electricity supply as it exists 
in London, and also with a view of ascertaining how kindred 
problems have been dealt with elsewhere. We received the 
greatest help in our elucidation of the difficult and complicated 
questions which it fell to us to consider from the advice and 
experience which these gentlemen most generously placed at 
our disposal. We also received great help from the Foreign- 
office, the Colonial-office, and the Board of Trade, which obtained 
for us valuable information as to the supply of electricity in 
other countries. 

As the next step in our investigations we arranged, as the 
Council is aware, for Messrs. Merz and McLellan to submit a 
report on the whole subject, which, inter alia, should— 

(1) Deal with the existing means for the supply of electricity 
in London. 

(2) Give an outline of a complete and ultimate scheme for 





Greater London, and indicate what modifications would be 
required in any such scheme if it were limited to the county of 
London. 

(3) Include a definite recommendation as to the initial steps 
to be taken in the direction of a complete scheme bearing in mind 
the existing conditions and the general financial position. 

These points seem to us in a .) rise the con- 
siderations which must be most closely borne in mind in any 
attempt to deal with the question of electricity supply in a way 
which shall at once have regard to the requirements of the 
existing situation, and also keep in view the great development 
which may be expected to take place in the future in the demand 
for electricity. 

The report of Messrs. Merz and McLellan, which was submitted 
in March, 1914, dealt mainly with the technical side of the 
question. 

The main point insisted upon by them as being essential is that 
the arrangements with regard to London electricity supply 
should be placed on such a basis that London might benefit 
by the great development which has taken place with regard 
to the production and application of electricity for power, 
lighting, and domestic purposes, and that, in view of this, every 
possible step should be taken to unify and standardise the 
arrangements of supply. 

Having regard to the history of this question, to what has 
taken place in other large cities, and to the evidence which we 
have obtained from experts and others in the matter, we have 
little hesitation in adopting the view taken in the report of the 
experts as to the steps which require to be taken, from the 
technical point of view, as the groundwork of a permanent and 
satisfactory policy of electricity supply. 





PrEsENT SITUATION WITH REGARD TO Suppry, &c. 


In order to appreciate some of the more important considera- 
tions which we have kept before us in framing our proposals, 
it will be desirable now to summarise shortly the present arrange- 
ments with regard to the supply of electricity in the metropolitan 
area and to remind the Council of the position with regard to the 
purchase of the undertakings of the companies. 

In the area which it is proposed to adopt for the purposes of 
the scheme dealt with in this report the undermentioned elec- 
tricity supply undertakings exist :— 

County of London. 

Local authorities 15 2 d 

Companies .. ar ee 31 

As regards London, the Electric Supply Acts of 1908 and 1910 
constituted the Council the purchasing authority for the com- 
panies’ undertakings. It is provided that the undertakings are 
purchasable by the Council, on three years’ notice being given, 
on August 26th, 1931—or at the expiration of any subsequent 
period of ten years—on the terms specified in Section 2 of the 
Act of 1888. This power is subject to certain prior rights of 
purchase on the part of three local authorities. It is further’ 
provided that, with the exception of a part of one undertaking, 
the Council must purchase all or none of the company’s under- 
takings. Outside London the local authorities possess the 
powers of purchase conferred by the Electric Lighting Acts of 
1882 and 1888. The undertakings of two companies, which are 
primarily bulk and power supply companies, are, however, not 
purchasable by the local authorities, except, in the case of one of 
the companies referred to, as regards undertakings which this 
company has acquired by agreement from local authorities or 
companies to whom provisional orders have been granted in 
respect of such undertakings. 

y constituting the Council the purchasing authority of the 
undertakings of the London companies Parliament took an 
important step in the direction of the centralisation of elec- 
tricity supply. If matters are allowed to go on as at present 
until 1931, and the Council then exercises its powers of purchase, 
it would become the supply authority for the greater part of 
the county of London. 

From our inquiries it is clear that, with the possibility of 
purchase hanging over them, and the uncertainty of its results, 
the prospects of the necessary co-operation and development on 
the part of the companies are not hopeful. It will become 
increasingly difficult for the companies with their compara- 
tively short tenure to raise the capital required to enable them 
to cope with the demand for electricity from railway companies 
and other large power users. If, however, a policy of inaction 
is adopted until the opportunity arises for the Council to exercise 
its compulsory powers of purchase, the Council would, in the 
event of purchase, probably find itself in an unsatisfactory 
position. 

It is, we think, partly owing to the present state of affairs 
that certain of the railway companies have themselves already 
established electricity generating stations for their own purposes. 
Unless scope for development on satisfactory lines is afforded 
there must inevitably be a serious increase in this tendency, 
and the loss of such important business will seriously affect 
the chances of success of any new undertaking which may be 
established. 

Granted the importance of adopting a system of unification 
of supply, in order satisfactorily to meet the future needs of 
London, we think that it will be recognised, without elaboration 
of argument, that the condition of affairs which now exists 
seriously militates against the adoption of a satisfactory policy, 
by which we mean a policy which shall at once be pe Barer bs 
to the enormous growth which is likely to take place in the 
demand for electricity, which shall be financially sound, and 
which shall meet in every possible way the reasonable interests 
of the existing undertakings. Failure on the part of the re- 
sponsible authorities to make adequate provision for the rapidly 
— of London in regard to the supply of electricity 
would a serious matter, and the importance of dealing at 
the earliest possible moment with the matter as a whole and from 
the standpoint of a natural area of supply extending far beyond 
the boundaries of London, must be admitted. 

Apart from the other disadvantages arising from the present 
system of what may be termed local supply in small areas, the 
delimitation of which possesses no advantages, but rather the 
contrary, from both an economical and an engineering point of 
view, one serious objection to the present system is the large 
consumption of fuel involved in a crowded area like London. 
Under the scheme recommended in the report of Messrs. Merz 
and McLellan provision is made for the gradual supersession of 
stations in or near the metropolitan area as and when they have 
reached the limit of economical development, and for the 
production of electricity for all purposes on sites outside the 
county, where the advantages of a plentiful water supply and 
cheap coal transport are available, and eventually also, it may 
be, at the coal fields. The adoption of this course would do 
much to mitigate the nuisance arising in this connection. 


Outer London. Total. 


GENERAL PRINCIPLES ADOPTED IN PREPARATION OF SCHEME. 


We have considered what are the best arrangements which 
it is practicable to adopt for dealing with the matter under the 
conditions which exist, having regard to the area which it is 
desirable to adopt for a satisfact h of centralised supply 
and to the other considerations involved. 

What we feel very strongly is that the proper lines of future 
development should be laid down now so that the conditions of 
electricity supply, as they arise from time to time, may be met 
and successfully grappled with. We have, in fact, aimed primarily 
at initiating a new policy rather than making any immediate 
revolutionary change in the status quo. 

The whole question is a most difficult one, and, with the object 
of removing the obstacles that stand in the way of further 
progress, we have thought it better to base our scheme upon an 
offer of co-operation with the existing undertakings by agree- 
ment rather than upon arrangements involving competition 
with them. 








We recognise fully the great value of the services rendered by 
these undertakings in the past in building up the present systein 
of supply in circumstances of exceptional difficulty, 

As we are advised, provision must be made now with an eye 
to a rapid and large increase in the demand for electricity. We 
agree with the opinion expressed by many experts who have 
given us the benefit of their advice that, although there may stil! 
be room for many of the existing undertakings to develop con- 
siderably on their present sites without loss of efficiency, the 
_ will be soon reached—in some cases, indeed, has already 

n passed—beyond which the existing power-houses cannot 
be economically enlarged, and it will be regen LA at a very 
early date, to make further provision, which can best be done 
by the concentration of electricity production on favourable 
sites. 

The varying degrees of success attained in the case of existing 
electriaty undertakings of the Metropolitan Borough Councils 
have been dependent in a considerable measure upon the con. 
ditions obtaining in the different localities served. In some 
cases, for instance, it has been possible to erect generating 
stations on sites exceptionally advantageous from the point of 
view of the provision of water for condensing purposes and for 
the transport of coal and other materials. As the result, many 
of the Borough Councils have been enabled to develop their 
undertakings, within the limits of their territory, on very success 
ful lines, and we should deprecate any proposal to bring pressure 
to bear upon them to hand over their stations to the new under- 
taking which it is proposed to establish. Our proposals rather 
contemplate that, particularly in the initial stages of any new 
undertaking, the fullest economical use should be made of the 
existing undertakings so far as it is advantageous todo so. We 
wish to emphasise this point in order to make it clear that the 
proposals which we are submitting are not intended to carry 
with them the wholesale scrapping of existing works. It is an 
essential feature of our scheme that so far as existing unde: 
takings are in a position to carry on the work of supply, for 
which they have been established on satisfactory and economica! 
lines, they shall remain undisturbed, but that the option shall 
be given to them of taking additional power from another 
source and avoiding further costly extension when it is found 
that it is economical for them to do so, or, if they think it desir 
able to do so, to merge themselves in the new undertaking. 

The actual bringing into operation of the scheme now outlined 
would depend upon the arrangements for bulk supply which it 
might be possible to make with some of the local authorities 
and companies or for the transfer of some of the existing under- 
takings at the commencement. 


GENERAL OUTLINE OF SCHEME. 


(i.) Technical Basis.—As the result of the most careful con- 
sideration of the matter, we are of opinion that, from the point 
of view of dealing in the most satisfactory manner with the needs 
of London in regard to the supply of electricity, and with due 
regard to future developments, effect should be given gradually 
to the technical conclusions contained in the report of Messrs. 
Merz and McLellan. These were as follows : 

(a) The concentration of generating plant on sites down the 
river is the correct policy to begin with, both on technical and 
commercial grounds, deferring the question of generating part 
of the energy at the coalfields or elsewhere until both the load 
and the load factor have grown. 

(6) In order to carry out this policy with the minimum waste 
of capital, a high voltage three-phase primary distribution 
system at 50 cycles per second should be standardised for London 
as soon as possible. In this connection a standard primary 
voltage should be at once adopted for all new high-pressure 
mains, 

(c) If electricity is to be supplied for power and general 
domestic use at the lowest possible price, it is also necessary, 
both for economical and other reasons, that the existing low 
pressure distribution networks should, as a rule, not be extended 
but be supplemented by a new three-phase network. 

(d) The most satisfactory and economical method of achiev- 
ing these results is the establishment of a new undertaking with 
such powers as will enable it gradually to concentrate produc- 
tion, standardise distribution and bring about the amalgamation 
of all the various undertakings. 

We accordingly propose that a new undertaking should be 
established which shall gradually centralise the production and 
unify the distribution of electricity in Greater London and ulti- 
mately absorb all the existing undertakings in the area. 

We may add that special attention has been given in the pre- 
paration of our scheme to the question of security of supply 
against breakdown, war or industrial disturbances, and the 
arrangements made under this head have been considered by 
us in some detail. 

(ii.) Area of Supply.—In the report of Messrs. Merz and 
McLellan the view is expressed that the most satisfactory scheme 
which could be ado ted for the unification of supply on the lines 
recommended should provide for the adoption of an area extend- 
ing considerably beyond the county of London. To deal with 
the area of the county alone would not, we feel, settle the problem 
which has to be solyed. We think, therefore, that the area 
should include the county of London and such of the districts 
adjacent thereto as together form, from the geographical and 
engineering points of view, the most appropriate field of supply, 
and that this should be dealt with as a whole, in order to secure 
the proper development of electricity supply so far as regards 
the commercial and general economical development of the 
metropolitan area. This is in accordance with the decisions of 
the various Parliamentary Committees which have considered 
the matter and with the Council’s previous schemes. A map 
showing the area to be dealt with is being sent to each member 
of the Council. 

(iii.) New Authority.—The question of the authority to be set 
up to deal with electricity supply over an area of this character 
is a matter of considerable difficulty. Owing to the extension 
of the area of supply beyond the county of London, the London 
County Council could scarcely claim to be the sole authority. 
We feel that it is not necessary to labour this point. For one 
thing, it is proposed not only to include portions of the areas 
of five other counties and three county boroughs (including 
East Ham, which will shortly become a county borough), with 
the area of the county, but also to associate the Councils of such 
areas in responsibility, financial and otherwise, for the scheme. 
It would seem impracticable to do this and yet exclude them 
from any share in the direction of the undertaking. Again, our 
scheme contemplates the transfer to the new undertaking of the 
existing powers of purchase, both in the county of London and 
in the areas of the local authorities outside the county of London. 
It would, we feel, be very difficult to confer this power, which 
forms an essential part of any scheme for the satisfactory 
unification of electricity supply, on the Council and to ignore 
the position of the authorities outside London in the matter. 

e think that it would be undesirable that the new authority 
should be so constituted as to be unwieldy or complex in 
character. We have grounds for thinking that there would be 
great difficulty in inducing Parliament to accept the principle 
of an authority framed on similar lines, for instance, to the 
Port of London Authority or the Metropolitan Water Board. 

In this connection we have had our attention drawn to the 
fact that machinery is provided by Section 81 of the Local 
Government Act, 1888, for setting up a body which might, with 
certain modifications, conveniently deal with the matter. The 
section in question provides that any County Council or Councils 
may from time to time join in appointing, out of their respective 
hedlien, a joint committee for any purpose in respect of which 
they are jointly interested, and may delegate to such committee 
from time to time any power which such Council or Councils 
might exercise for the purpose for which the committee is 
appointed. There are certain limitations in this section upon 
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the powers of any joint committee established thereunder, 
which would be inconsistent with the general tenor of the scheme 
which we submit, but we are inclined to the view that the line 
of least resistance would be secured by constituting an authority 
somewhat on the lines of such a committee, subject to the 
authority having the y i d statutory powers 
which would enable it to carry out the duties allotted to it under 
our proposals, = 

We think that it will probably be convenient to establish an 
authority which should contain representatives of the London 
County Council and the five other County Councils and the three 
County Boroughs concerned. 

We are now taking steps with a view to consulting the Councils 
concerned with regard to this matter, and we shall be in a better 

osition to deal with the question of the exact constitution of the 
new authority when we bring up our precise proposals after the 
summer recess, 

(iv.) Ownership and Working of New Undertaking.—We 
have given very careful consideration to the steps which should 
be taken with a view to the establishment on practical lines of 
an undertaking for the purpose of carrying out the scheme of 
unification and development outlined above. It appears to 
us that there are three more or less clearly defined courses of 
action which it is open to the Council to adopt as regards the 
setting up and control of such an undertaking :— 

(i.) A scheme providing for complete municipal ownership 
and operation. 

(ii.) A scheme providing for ownership and operation by a 
private company, without municipal control. 

(iii.) A combination of municipal control and ownership 
with operation by a company. 

As one of the principal objectives we have had before us has 
been to put forward a scheme which might have a reasonable 
prospect of obtaining parliamentary sanction, we were bound to 
realise that the difficulties in the way of a scheme providing either 
for complete municipal or complete company control were, in 
face of the situation as it exists to-day, almost insuperable. 

The nearest approach to success which any scheme dealing 
on a comprehensive basis with the question of electricity supply 
in London has attained up to the present was in the case of the 
Administrative County of London and District Electric Power 
Scheme promoted in 1905. This was purely a company scheme 
with a minimum of public control. The Bill to authorise it was 
passed by committees of both Houses of Parliament, and failed 
to become law only by reason of the fact that the parliamentary 
session came to a close before the third reading stage could be 
taken. 

Carefully prepared schemes for a bulk supply and for the con- 
centration of supply were promoted by the Council in 1906 and 
1907, by which it was proposed to undertake the supply of elec- 
tricity not only in the county, but over extensive portions of the 
surrounding counties. Neither of these schemes was successful 
in getting beyond the committee stage in the House of Commons. 

We have been impressed in this connection with the probability 
that any scheme promoted with either of these arrangements as 
a basis would, to ensure success, entail such a disturbance of 
existing arrangements as would be likely seriously to imperil its 
prospect of passing. We have, after very careful examination 
of the methods in force for dealing with the same problem in 
other large cities, adopted as a principle of our scheme that the 
machinery to be set up with the object of bringing the new 
undertaking into existence should provide for a combination 
of municipal control and private operation. 

As regards the exact relations which should obtain with respect 
to such combination, we have considered a number of courses 
which might be adopted— 

(i.) We have considered the possibility of an arrangement 
somewhat similar to that obtaining in certain foreign countries 
whereby the ownership of the undertaking, as subsequently 
augmented by purchase of existing undertakings, should be in 
the hands of a company, whose share capital, or a definite pro- 
portion thereof, would be subscribed for and held by the local 
authorities included in the area. This method of co-operation 
is almost entirely novel as regards English municipal finance, 
and, in addition, it offers certain other difficulties. 

(ii.) The authority might come to an agreement with a com- 
pany whereby it agreed to provide the money for certain defined 
kinds of expenditure, the company finding the balance, e.g., 
the authority might provide the land for the generating stations, 
and the mains, and the company the buildings and plant and 
the other capital. Such an arrangement would follow the pre- 
cedent of the Middlesex County Council in regard to tramways. 
We think that such an arrangement would make it very difficult 
to deal with the proportions of capital to be provided by the 
authority and the company respectively, and would present 
serious complications in regard to the division of ownership of 
undertakings acquired. 

(iii.) A third suggestion considered was that the authority 
should own the whole of the undertaking, providing the whole of 
the capital required, except the working capital, which would 
be provided by the company. It was thought, however, that 
under this scheme the company would not have a sufficient 
financial stake in the undertaking, and it is obvious that under 
the arrangement which we recommend below there would be 
more inducement to the company to make the scheme a success, 
and thereby provide the best and cheapest supply for the 
consumer, 

(iv.) An arrangement might be made under which the capital 
required should be provided in definite proportions by the 
authority and a company, the company to have possession of 
the whole of the undertaking (including any undertakings 
pre yore for a definite period, subject to full powers of control 
and supervision by the authority. 

On the whole, we are of opinion that the efficient and profit- 
able working of the undertaking in the interests of all concerned 
will be most effectively secured by the adoption of the fourth 
alternative. Under this arrangement we should propose that 
the authority should advance, by way of loan, two-thirds of 
the capital required for fresh works. The remaining one-third 
of such capital would be found by the company. As regards 
the capital involved in the transfer of existing undertakings, 
we suggest that the whole of the money required for this purpose 
should be provided by the authority. It is proposed that the 
whole undertaking should vest in the company during the period 
of the contract. The authority would be empowered to resume 
possession of the undertaking at the end of the term of the 
contract on payment to the company of a sum equal to the 
capital provided by it for the purposes thereof. The authority 
would also be empowered to resume possession of the under- 
taking and to do all necessary things in connection therewith 
in the event of the company failing to fulfil its statutory and 
contract obligations. This arrangement provides for complete 
ultimate ownership by the authority, while it avoids many of 
the disadvantages which would attach to immediate possession, 
whether partial or complete. 

(v.) Operating Company.—It is proposed that the new under- 
taking shall be established and worked by a company to be 
constituted by statute, subject to effective powers of control 
heing exercised by the authority. 

It is essential hor the success of our scheme that an area of 
supply shall be available at the outset. We think that perhaps 
the best method of securing this would be that the operating 
company should at the outset have obtained control over a 
number of the existing undertakings. Failing a sufficient 
number of existing companies coming forward, it may be neces- 
sary to consider proposals by other bodies. 

_ (vi.) Technical Committee.—In ‘view of the amount of money 
involved, and the important nature of the financial assistance to 
be given out of public funds, it is important to take the most 
careful steps to.ensure that the public control should be close 
and continuous. We realise that while such control should be of 








wide extent, it is essential to the successful establishment and 
working of the undertaking that this control should not have the 
effect of unduly hampering the company in its work. For the 
success of the far-reaching scheme which we are now putting 
forward, continuity of organisation, ment and policy 
are of very great importance once the broad lines of action are 
determined. For these reasons it appears to us that, from the 
ease of view both of the authority and the company, it would 

of great advantage to have an intermediate body consisting 
of a small number of engi ing and fi ial experts who would 
be permanently appointed and paid for their services. Such 
a Technical Committee as this would, under the direction of the 
authority, act generally for it in exectitive matters, particularly 
as regards considering and advising upon technical questions 
arising. If such a Committee were established, we suggest that 
it might be entrusted with the following duties :— 

(a) Generally to consider and report to the authority on all 
matters connected with the establishment and working of the 
new undertaking on which the decision of the authority is 
required, and in particular— 

(i.) To approve designs, plans and systems of generation, 
distribution or supply, either for the purposes of the new or 
existing undertakings. 

(ii.) To approve from the technical point of view all 
arrangements for the purchase of existing electricity under- 
takings. 

(iii.) To approve contracts by the company for the pur- 
chase of materials, erection of buildings, purchase of sites 
and other purposes. 

(iv.) To approve contracts for the purchase or sale of 
energy in bulk. 

(v.) To approve arrangements made by the company for 
repairs and maintenance. 

(b) To exercise, on behalf of the authority, such powers vested 
in the authority under the scheme as may be deemed desirable. 





DETAILED ARRANGEMENTS FOR OPERATION OF NEW UNDER- 
TAKING, 


In addition to the main features of our scheme outlined above 
for the establishment of the proposed new undertaking, we submit 
the following summary of certain other arrangements which are 
suggested in connection with the operation of the undertaking. 

(i.) Powers to Construct Works and Operate Undertakings.—The 
powers to be conferred upon the new authority, and to be 
exercised wholly or partially by the operating company, under 
delegated powers (subject, of course, to proper control), would 
include, infer alia, (a) the acquisition of certain scheduled sites 
for generating stations, and (b) the erection and equipment of 
generating stations, the abstraction of water from the river, the 
breaking up of streets, the laying of mains, the construction of 
tunnels under the river and certain streets, and generally all 
necessary things in connection with the establishment and opera- 
tion of the undertaking. 

(ii.) Powers of Supply.—The powers of supply of the under- 
taking would include the following :—(a) The supply of elec- 
tricity to authorised distributors ; (6) the supply of electricity 
to consumers under the powers of any undertaking taken over ; 
(c) the supply of electricity for railways and certain power 

urposes within the area, regard being had in respect of the 
atter to the existing powers of authorised distributors ; (d) the 
supply of electricity for any purposes—(i.) in the district of an 
authorised distributor with the consent of such distributor, 
(ii.) in any district where no authorised distributor exists. 
There would be an obligation on the new undertaking to supply, 
subject to conditions. 

(iii.) Delegation of Powers.—In pursuance of the beforemen- 
tioned arrangements the scheme will give the necessary power 
to the authority to enter into a contract with a company for the 
construction of all necessary works, whether of generation or 
distribution, and for the operation of the new and of existing 
undertakings acquired for, say, fifty years. 

(iv.) Control by Authority.—It is suggested that the authority 
should exercise the undermentioned important powers of control : 

(1) Approval of all proposals by the company involving capital 
expenditure. 

(2) Approval of the nature of the capital raised by the com- 
pany and of the terms on which such capital is raised. 

(3) Approval during the last ten years of the contract of all 
agreements and contracts entered into by the company. 

(4) A scale of maximum charges by the company for energy 
supplied would be prescribed in the Bill. Such maximum prices 
to be revised by the Board of Trade from time to time upon the 
application of either the authority or the company. The 
rebate (if any) to consumers to be fixed yearly. 

(5) Powers to take action for the protection of the interests 
of retail and bulk consumers. 

(6) The general powers relating to electricity supply would be 
transferred to the authority, with certain necessary exceptions. 

(7) An auditor to be appointed by the authority to audit each 
year, with an auditor appointed by the company, the accounts 
of the company. 

(v.) Acquisition of Existing Undertakings.—We suggest that 
power should be sought to provide for the transfer to the new 
authority of existing powers of compulsory purchase, and also 
power to acquire by agreement or take on lease the undertakings 
of any company or companies or any local authority or authori- 
ties in the area, to merge such undertakings in the main under- 
taking, and to exercise all existing powers in connection there- 
with. 

It would be proposed to include in the Bill any necessary 
powers to provide for the compensation of those who might lose 
their office through the transfer of such undertakings. 

(vi.) Relations with Existing Undertakings—We propose that 
the scheme should provide for the undermentioned arrange- 
ments governing generally the relations to be set up between 
the new undertaking and existing undertakers with a view to 
securing as far as possible that degree of continuous co-operation 
and interworking which is so important from the point of view 
of any scheme of ultimate unification :— 

(1) Power to the authority to advance money to existing 
undertakings to enable them to take bulk supply, lay down 
standard networks, &c., subject to adequate guarantees. 

(2) Approval of the authority to be obtained to the erection 
of any new generating stations, the extension of existing stations, 
or distribution network, subject to appeal to the Board of Trade. 

(3) Local authorities who are authorised distributors in the 
area of supply to be required to take from the new undertaking 
any additional power required by them if it can be shown to the 
satisfaction of the Board of Trade that it would be more profit- 
able for them to do so than to extend their own plant. Exten- 
sions of generating stations or distributing networks allowed by 
the Board of Trade shail, as far as the Board considers practic- 
able, be carried out in conformity with the standard system of 
supply. 

td) The attitude of the authority or the Board of Trade, as 
the case may be, in regard to proposed extensions by local 
authorities to be taken into account in connection with the 
consideration by the respective loan sanctioning authorities of 
applications for loans for the extensions, and opportunity to be 
given to the authority to state its views before a loan is granted. 

(5) Approval by the authority of all agreements between the 
company and authorised undertakers, and, subject to appeal 
to the Board of Trade, of agreements between one authorised 
undertaker and another, affecting the sale, lease or working of 
undertakings or generating stations, or portions thereof, or the 
giving or taking of a supply of electricity. 

ix.) Fi ial Arrang t MPa 92 00 that the scheme 
should provide for the undermentioned arrangements in respect 





of finance, in addition to those already referred to :— 
(1) The authority to be empowered to raise money for all or 
any of the purposes of the undertaking by the issue of electricity 





stock, or other means, upon the security of the new ing, 
and of the rates of the various districts represented or otherwise. 

(2) Bodies represented on the authority to be empowered 
to accept financial responsibility for the London electricity stock 
or other security or stock created for providing funds for the new 
undertaking, apart from those for which the company is re- 
sponsible, and for defraying the expenses of the authority so far 
as the same are not otherwise provided for. _ ‘ 

(3) The company to be empowered to raise capital, and to 
raise temporary loans in connection with the working of the 
undertaking. e gompany would not have any power to 
charge the assets of the undertaking. - ee 

(4) The authority to be empowered to pay in electricity stock 
for stations, undertakings and plant; and the company to be 
empowered to pay in shares for like purposes. : 

(5) A sinking fund to be established, to be vested in the 
authority, upon the basis of the capital expenditure in connection 
with the undertaking being written off in the undermentioned 
periods—land and engineering works, 60 years ; cables, 40 years ; 
power stations and sub-stations, with all plant therein, 25 years ; 
service lines, 12 years; interest paid out of capital, 30 years : 
and purchase of existing undertakings, 30 years. 

(6) A reserve fund to be established and the approval of the 
authority to be required to the arrangements with regard to the 
utilisation thereof. 

(7) Power to deal as follows with the net revenue from the 
undertaking :—(i.) The payment of interest at an assumed rate 
of 4 per cent. per annum on the proportion of capital found by 
the authority. (ii.) The provision of a sinking fund, to be 
owned by the authority, at the rate of about 2 per cent. per 
annum on the whole of the capital of the undertaking. (iii.) The 
payment of interest on the capital found by the company, 
assumed at the rate of 4 per cent. perannum. (iv.) The forma- 
tion of a reserve fund, calculated at one-half per cent. per annum 
on the whole of the capital of the undertaking. (v.) The surplus 
profits over and above the deductions for interest, sinking fund, 
and provision for reserve, already referred to, would be divided 
equally between the authority and the company, until the com- 
pany receives a share sufficient to pay a further 4 per cent. 
interest upon its capital expenditure, making in all a return of 
8 per cent. interest to the company. Any further profits 
would, as regards 75 per cent., be utilised in giving a rebate 
on the prices charged to consumers, and the remaining 25 per 
cent. would be divided equally between the authority and the 
company. 

(8) The authority to be empowered to utilise the profits 
received from the undertaking in excess of the capital charges on 
the money raised for the purposes of the undertaking and the 
establishment expenses of the authority not otherwise provided 
for, the relief of rates in the areas represented on the authority, 
or for such other purposes connected with the undertaking as 
may be deemed desirable. 

Conclusion.—In conclusion, we feel it incumbent upon us to 
emphasise as the result of our investigations the importance of 
the bearing which an efficient and cheap supply of electricity 
must have upon future industrial and commercial development 
in the London area. It has, we think, been recognised that the 
existing arrangements of supply are from the technical and 
other points of view inadequate to deal with the situation. The 
longer that situation continues the more difficult the problem 
will become, and we would urge the necessity of laying down at 
the earliest possible moment the general lines of a scheme which 
will secure ultiraately a complete process of unification on the 
lines most adapted to the needs of London. The nature of the 
electrical requirements of the area adopted makes it very desir- 
able to adopt a scheme which shall be of as flexible a character 
as possible, provided it gives full recognition to the underlying 
principle aimed at, namely, the ultimate unification of supply. 

It is with these considerations before us that we have prepared 
the foregoing outline of the scheme which we propose to submit 
in due course. In framing the scheme we have borne carefully 
in mind the previous attempts which have been made to improve 
the present unsatisfactory position as regards electricity supply 
in London. Solutions of the problem have been put forward by 
outside companies, by existing undertakers, and by the Council. 
These have all failed for various reasons to obtain parliamentary 
sanction. In some cases sufficient attention has not been given 
to the position of the existing undertakings ; in others the fears 
of those who objected to a great private monopoly or to a com- 
plete municipal undertaking have prevented the scheme from 
succeeding. Again, as regards the proposals put forward by 
the existing undertakers at different times, these have not 
received the unanimous support of the bodies concerned, whose 
various interests have clashed. 

Our scheme, as now outlined, differs from previous proposals 
in three important respects :-— , 

(i.) It represents a combination of municipal and private 
enterprise designed to ensure full control by, and an adequate 
share of profits to, the public, with the flexibility and commercial 
enterprise of company management. The best features of both 
systems of working will thus, it is hoped, be secured. More- 
over, under the arrangements contemplated it is hoped that the 
services will be secured in the working of the new undertaking of 
those who have wide experience of the electrical industry and of 
the peculiar conditions obtaining in the area dealt with. uF 

(ii.) Our scheme involves the co-operation of the authorities 
in outer London with the London County Council, and in view 
of the importance of the outside area to a thoroughly satis- 
factory scheme of supply we regard this as a very important 

int. 

Po iii.) No compulsory purchase of existing undertakings will be 
entailed, and interference with existing undertakings will be 
reduced to a minimum. 

The keynote of the whole proposal is that it is an offer to the 
existing undertakings of a means of increasing the efficiency of 
their present undertakings, or, if they prefer it, an offer of a 
means of handing over their complete undertakings, upon terms 
to be agreed, to a central authority. Under the scheme put 
forward no immediate or drastic “scrapping” of existing 
capital is contemplated, but a great increase in consumption and 
a reduction in the selling price will be effected at an early date. 
The date and extent of this reduction will depend upon the rate 
at which the existing undertakings realise the advantages offered 
to them and come into line with the central authority. 








JointiInc Compounp.—We have received from British Steam 
Specialities, Limited, of 80, Turnmill-street, London, E.C., a 
sample of a new jointing compound called ‘‘ Boss White.”’ It is 
in the form of a white paste and is easily applied to joints for 
water, steam, acetylene, or petrol. We have submitted it to 
severe tests and found it an excellent and cleanly material, 
easily applied and easily removed when necessary, even after 
subjection to a high temperature for a long time. It is, we are 
informed, non-poisonous. 


REPLACING AN Otp BripGEe.—On Sunday, the 26th inst. 
Edward Finch and Co., Limited, Chepstow, Mon., successfully 
carried out the removal of an existing bridge carrying the. 
North and South-Western Junction Railway over the Great 
Western Railway at Shepherd’s Bush, and replaced it with a 
new one in the short space of 35 min. The time allowed for 
the operation by the engineers was 2} hours. The weight of the 
new bridge with ballast is about 150 tons. The method of 
accomplishing the work was by building the new bridge complete 
on trestling alongside the existing bridge, and erecting trestling 
under the old bridge, so that the moving out of the old bridge 
and the putting in of the new one was done simultaneously. 
Twelve trolleys were used for rolling the new bridge into position. 
On these were arranged twelve hydraulic jacks for lowering the 
girders on to their bearings and freeing the trolleys. 
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DUAL AERONAUTICAL MOTORS. 


THE general design of the Salmson aero engine, as 
made in this country by the Dudbridge Ironworks, Limited, 
of Stroud, Glos., was illustrated and described in our issue 
of March 20th. Herewith we illustrate an arrangement 
that is being adopted on dirigible balloons and aeroplanes, 
in which two propellers are used, each driven by a separate 
engine. Each engine has nine cylindets in the example 
illustrated, and develops 300 horse-power. As designed 
for an aeroplane, the arrangement may appear enormously 
powerful. Nevertheless, 600 horse-power on one machine 
has already been approached by the Russian designer 
Sikorsky, while in France a military biplane actually 
intended to utilise the arrangement herewith illustrated is, 
we have reason to believe, under construction. It may 
be noted here that although these dual engines provide’ 
together 600 horse-power, it does not necessarily follow 
that both engines will normally run simultaneously. 
They can do so if desired, but means are provided whereby 
either engine may be employed to drive both propellers, 
while the other engine is kept idle as a standby in case of 
breakdown. 

The motors shown at AA are each complete in all 
details. Each has its own radiator, pumps, magnetos, 
. carburetters, &c. The engines are mounted on pressed 
steel plates, the distance between which is 1.73m. These 
frame plates are supported on eight adjustable buffers 
designed to enable ‘the engines to be readily fixed in place 
and to distribute the dead weight and working stresses 
uniformly to the car framework. Between the motors 
a change gear box B is arranged. This box not only 
reduces the , but provides means whereby either 
or both propellers may be driven by either or both engines. | 
The details of this gear have not been divulged to us, but | 
we understand that they include two clutches and two 


























DOCKYARD NOTES. 





Quire the least prepossessing vessels of the ‘‘ Dread- 
nought” class at the naval review were the battleships 
Bellerophon and Collingwood, in which experiments are 
being conducted to determine the effect of shorter top- 
masts on wireless transmission. The lower position of the 
aerials and the stump-like appearance of the masts was 
very ugly, but it must be remembered that in the case of 
action this would be the arrangement adopted. The 
original topmast over H.M.S. Dreadnought’s after fire- 
control platform, which it will be remembered was much 
lower than that on the fore mast, has been entirely 
suppressed. 


Tue new Turkish battleship just laid down at Barrow 
has been named Fateh. She is to be very similar generally 
to the Reshadieh. The designed power is 28,000 shaft 
horse-power, which will be developed by Parson’s turbines. 
The speed is to be 21 knots. 


THE completion of the alteration of H.M.S. Invincible’s 
big gun mountings from electrical to hydraulic power is now 
approaching completion, and advantage of the vessel’s 
enforced period of inactivity has been taken to modify 
the positions of several of the 4in. guns on the super- 
structure, which are now enclosed and protected by 
armoured shields. 





A FRESH accident, it is reported, has happened to that 
unlucky Argentine battleship Rivadavia, which will result 
in another lengthy delay in delivery. The opening out of 
the centre turbine after the final trials had been completed, 
and the top cover of the turbine, weighing nearly 40 tons, 
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THE SALMSON DUAL AERO-ENGINE ARRANGEMENT 


coupling devices, the former being operated by a balanced 
lever and the latter by a hand wheel. 

From each side of the box a shaft C extends at right 
angles to the engine crank shaft. Flexible plate couplings 
are provided on these shafts at DDDD. The ends of 

. the shafts are led into reduction bevel gear boxes E 
supported on special fusilages F, through which pass the 
propeller shafts. These fusilages are designed to absorb 
the reaction stresses produced by the right-angled trans- 
mission in the boxes E. The radiators GGGG are in 
two parts for each motor, and are situated just in front of 
the propellers, where they are subjected to a good draught. 

An oil reservoir H supplying both motors is fixed to the 
side of the cab framework, where it is kept cool in the 
draught of air. Beneath the motors is the main petrol 
reservoir I. A gravity feed to the carburetters is obtained | 
from the supply tank J overhead, the capacity of which is | 
70 litres. Fuel is delivered from the reservoir to the supply 
tank by a pump K driven through vertical gearing from 
the motors. An exhaust silencer N is fitted outside the 
cab and is common to both motors. 

The propellers, it will be noticed, rotate in opposite 
directions. They are 4m. in diameter and run at 900 
revolutions. The shafts C run at double this speed, and 
the motor crank shafts at 1200 revolutions. The speed is 
therefore first stepped up and then stepped down. 

The weights of the items in this arrangement are 
approximately as follows :—Two engines, each 8} cwt., | 
17} cwt.; one clutch and coupling box, 44 ewt.; two sets | 
of radiators and gear, 3}cwt.; one supporting frame, 
l}cwt.; total, 27 ewt. 





was being returned to its place prior to finally closing up 
the turbine, when, owing to the breaking of a crane shackle, 
the cover fell a distance of some 10ft. on to the rotor 
below, damaging both it and the lower half of the casing 
as well as itself. 





Waite Sir John Biles was reading his recent paper at 
Newcastle on the protection of battleships against torpedo 
attack, and advocating an Admiralty experiment on the 
value of armour in the under-water portions of battleships, 
an experiment was actually in progress at Lorient to 
determine the value of the curved form of internal longi- 
tudinal bulkhead which is to be fitted in the new French 
battleships of the ‘“‘ Normandie” type. This design was 
illustrated in Mr. T. G. Owen’s paper recently read before 
the Institution of Naval Architects. 





THE new submarines E 3 and E 9, which arrived at 
Portsmouth last week, are as large as some of the latest 
destroyers, having a displacement of 800 tons, a length 
of 176ft., and a beam of 22ft. They are fitted with wireless 
apparatus, and can carry guns. 








IRRIGATION IN SIND. 


On Monday afternoon, Dr. T. Summers, formerly Chief 
Engineer in Sind, read a paper before the East India 





said that Sind, the greatest and best field for the develop. 
ment of cotton, was still comparatively unknown. Its 
fertile soil was composed of silt, like that of Egypt, and 
could produce cotton of excellent quality. As Egypt’s 
fertility was due to the silt which the Nile had been deposit. 
ing for thousands of years, so Sind’s great fertility was due 
to the silt of the Indus. About 15 per cent. of the water 
of that river, with its valuable silt, was used when the 
river was in flood, the rest being allowed to flow uselessly 
to the sea. There was an immense area of about 6000 
square miles, 300 miles in length, on the left bank of the 
Indus, which could be utilised for cotton growing. The 
only crops now grown in this tract—owing entirely to 
want of water, for it was well populated—were 100,000 
acres of cotton and 550,000 acres of other dry crops, but 
if flow water were given to this land the Revenue Depart- 
ment estimated that the present cultivation of 650,000 
acres would be doubled soon after the new canal was 
opened, and was likely to go on increasing to 2,000,000 
acres, and to bring in the Government a net annual revenue 
of a quarter to half a million sterling. The idea of pro. 
viding perennial irrigation by canals on the left bank of 
the Indus originated with Colonel Fife, but had since 
developed into a project for creating probably the greatest 
irrigation scheme in the world, estimated to cost about 
ten millions sterling. The works included in the proposed 
complete scheme were the Rohri Canal, the Sukkur Barrage, 
a “feeder” canal on the right bank of the Indus, and 
improvements to the irrigation from the Nara River. The 
lecturer said that, as an alternative, the Rhori Canal 
might be constructed first, to be followed by the barrage, 
if and when needed. 








IRON AND STEEL INSTITUTE PARIS MEETING. 





‘In accordance with previous announcements, the autumn 
meeting of the Iron and Steel Institute will be held at the rooms 
of the Comité des Forges de France, 7, Rue de Madrid, Paris, 
in the immediate vicinity of the Gare St. Lazare, on Thursday, 
Friday and Saturday, September l7th to 19th, 1914. The 
members will be the guests of the Comité des Forges, under the 
presidency of Mr. F. Guillain, and after the meeting a visit 
will be made to Nancy, and to the ironworks and orefields of 
Lorraine. 

Travelling Arrangements on the Outward Journey.—Arrange- 
ments have been made by Mr. G. K. Turnham to enable members 
resident in Great Britain to travel together. Special trains, 
consisting of first-class coaches only, will leave Victoria Station, 
London—South-Eastern and Chatham Railway—at about 
noon on Wednesday, September 16th, and the party will travel 
vid Folkestone, where luncheon will be served, and Boulogne, 
reaching Paris at about 8.40 p.m. 

The provisional programme is as follows :— 

Wednesday, September 16th.—12 noon: Depart by special 
trains from Victoria, South-Eastern and Chatham Railway. 
2 p.m.: Arrive Folkestone, where luncheon will be served at 
the Royal Pavilion Hotel. 3.55 p.m.: Depart Folkestone. 

Departure 


5.25 p.m.: Arrive Boulogne-sur-Mer. 5.40 p.m.: 
from Boulogne. 8.40 p.m.: Arrive Paris. Members will be 
conveyed to their respective hotels. 

Thursday, September 17th.—9 a.m. to 1 p.m.: Secretaries’ 


office will be open at the offices of the Comité des Forges, 7, Rue 
de Madrid, Paris. 9.30 a.m.: Meeting for the reading and 
discussion of papers in the Hall of the Comité des Forges. 
The afternoon will be left free. 9.30 p.m.: The members and 
ladies accompanying them are invited to a reception to be given 
by the Comité des Forges at the Pré Catalan in the Bois de 
Boulogne. 

Friday, September 18th.—9 a.m.: Secretaries’ office will be 
open at the offices of the Comité des Forges. 9.30a.m.: Meeting 
for the reading and discussion of papers in the Hall of the Comité 
des Forges. 2 p.m.: Visit to the works of the Compagnie des 
Métaux at St. Denis, and to the Basilica of St. Denis. In the 
evening an official reception will be held—probably at the 
Ministry of Foreign Affairs—on behalf of the Government. 

Saturday, September 19th.—9 a.m.: Secretaries’ office will 
be open at the offices of the Comité des Forges. 9.30 a.m.: 
Closing meeting for the reading and discussion of papers at the 
Hall of the Comité des Forges. 2.30 p.m.: Visit to the Centra] 
Gasworks of the City of Paris at Landy, by invitation of the 
board of management. The evening will be left free. 


Visir TO NANCY AND THE IRONWORKS OF THE LORRAINE 
District. 


Sunday, September 20th.—About 9 a.m.: A special train will 
leave Paris (Gare de l'Est) for Nancy. About 1.30 p.m.: Arrive 
at Nancy. Luncheon will be served at the hotels on arrival. 

.m.: Visits to places of interest in and around Nancy and 
to the Scientific Departments of the University of Nancy— 
the Institute of Chemistry, the Electro-technical Institute and 
the Institute and Museum of Geology. 9 p.m.: Reception at 
the Town Hall, given by the Mayor and Council of the City of 
Nancy. 

Monday, September 21st.—Two sections, the first sub-divided 
into three groups and the second into two, will be formed, to 
visit the iron mines of Lorraine. These sections will be as follows : 
—Section I.: Group A, to visit the mines of the Société des 
Mines de la Mouriére, at La Mouriére ; Group B, to visit the 
mines of the Aciéries de Micheville, at Landres; Group C, 
to visit the mines of the Forges et Aciéries du Nord et de |’Est, 
at Pienne. Luncheon will be provided for members of all three 
groups at Landres-Pienne. Section II.: Group D, to visit the 
mines of Messrs. Schneider and Co., at Droitaumont ; Group E, 
to visit the mines of the Société des Hauts-Forneaux et Fonderies 
de Pont-&-Mousson, at Auboué. A special train will leave Nancy 
early on the morning of Monday, September 21st, and luncheon 
will be provided for members of both groups at Droitaumont 
or at Auboué. A visit may also be arranged to the blast furnaces, 
steel works and rolling mills of the Compagnie des Forges de 
Chatillon-Commentry et Neuves-Maisons, at Neuves-Maisons. 
In the evening a reception will be given by the Chamber of 
Commerce at Nancy and the Industrial Society of the East, 
in the Hall of these associations at Nancy. 

Tuesday, September 22nd.—Two sections, each further sub- 
divided into two groups, will be formed, to visit the ironworks 
of Lorraine. These sections will be as follows :—Section L.: 
Group F, to visit the blast furnaces, steel works and rolling 
mills of the Compagnie des Aciéries de Longwy, at Mont-St.- 
Martin ; Group G, to visit the iron and steel works and rolling 
mills of the Société de la Providence at Réhon, near Longwy. 
A special train will leave Nancy early on the morning of Tuesday, 
September 22nd, and luncheon will be provided for members of 
both groups at Mont-St.-Martin. Section II.: Group H, to visit 
the blast furnaces, steel works and rolling mills of Messrs. de 
Wendel et Cie., at Jeuf; Group I, to visit the blast furnaces, 
steel works and rolling mills of the Forges et Aciéries de la 


Marine et d’Homécourt, at Homécourt. A sae eg Oe 
eptember 22nd, 


leave Nancy early on the morning of Tuesday, 
and luncheon will be provided for members of*both groups at 


Homécourt-Jceuf. 


Association on the ‘‘ Development of Cotton Growing in 
India,” with special reference to a scheme of flow irrigation 
for the promotion of the industry in Sind. Dr. Summers 
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THE CHARGING OF TWO-CYCLE INTERNAL 
COMBUSTION ENGINES.* 
By B. HOPKINSON, M. Inst. C.E., F.R.8. 


Tue performance of two-cycle internal combustion engines 
js determined very largely by the efficiency or otherwise of 
the process of charging. In the course of less than a-quarter of 
a revolution the products of combustion resulting from the 
previous explosion have to be replaced as far as possible by 
the fresh —, of air or of gas and air, which is blown in 
through the inlet valves and drives before it through the open 
exhaust ports the exhaust gases. Inevitably some mixing 
occurs and some of the fresh charge or of the scavenging air 
passes away to the exhaust and is wasted. On the amount of 
this waste depends very largely the performance of the engine. 
Its economy suffers to the extent of the waste of fuel. Its 
weight and cost are affected by the size of the charging pumps, 
which must be big enough to deliver the whole charge of gas 
and air, including that which is wasted. The imperfection of 
the charging process is probably in large measure responsible 
for the fact that the two-cycle engine, in spite of the obvious 
advantage of double the number of working strokes, has not 
hitherto competed successfully in small sizes with the four- 
cycle type, and even in large sizes has achieved only moderate 
success. 

In considering recently the designs of certain two-cycle gas 
engines, the author was struck by the almost complete absence 
ot data of general application on which to base, in the case of 
a new design, a calculation of the size of pumps required to give 
a certain mean pressure and a prediction of the economy which 
may be expected. Little or nothing has been published as to 
the amount of the loss to exhaust which occurs in existing 
engines, and there is no theory to guide designers in the use of 
such data as exist on this point or may become available. In 
the present paper an attempt is made to provide a working 
theory of this kind, some experimental confirmation is given 
of it, and methods are suggested for getting more information. 

In the course of the charging process, for each unit of volume 
of air or mixture which enters at the inlet an equal volume of 
the gas near to the exhaust ports will be driven out through 
those ports, which gas will consist partly of burnt products and 
partly of air which has mixed with the products. It is here 
assumed that the pressure in the cylinder during the admission 
period is that of the atmosphere ; the effect of the disturbance 
of this pressure by throttling at the exhaust ports, and by the 
inertia of the gases in the exhaust pipe will be considered later. 
Denote by z the proportion of air by volume contained in the 
exhaust gases. This will be the same as the proportion which 
is contained in the cylinder contents near to the exhaust ports 
at any stage of the charging. For this purpose z is not the 
volumetric proportion determined by an ordinary analysis ; 
it is the volume, reckoned at atmospheric pressure and at the 
temperature of the air as it comes in, contained in a cubic foot 
of the cylinder volume; the balance 1—z consists of burnt 
products from the previous explosion, whose volume is for this 
purpose reckoned at the temperature of those products before 
charging began. Obviously z will increase from zero as charging 
goes on and will approach, but never reach, the value unity ; 
at first, when very little air has been put in, the exhaust gases 
contain no air, when a large quantity has been blown through, 
the exhaust is almost pure air. The total amount of air lost 
in charging will be equal to the volume delivered—denoted by z 
-—multiplied by the average value of z, and is readily calculable 
if this quantity is known at every stage. The amount of air 
retained in the cylinder is equal to y minus the loss; this will 
be denoted by 2. 

Two cases admit of very simple treatment. The first is the 
ideal case of perfect stratification. The air simply drives the 
burnt gases before it without mixing them with at all,-and there 
is no loss until the amount of air exceeds the cylinder volume. 
It is quite certain that this condition is never even approached 
in practice. Probably the first two-cycle engine ever built, 
that made by Dr. Dugald Clerk in 1880, came nearer to attaining 
this ideal condition than any which has been made since. 
Dr. Clerk, who thoroughly appreciated the necessity of getting 
as much stratification as possible, used a very long conical 
combustion chamber. Even so, there must have been a good 
deal of mixing, and in modern high-compression engines— 
the compression ratio in the Clerk engine was 3—such a con- 
struction is impossible, 

The second case represents much more nearly what actually 
happens. Suppose that instead of complete stratification there 
is no stratification at all—suppose the mixing so complete that 
the cylinder contents are at every instant of uniform composi- 
tion throughout. Here, again, it is possible to calculate the 
proportion lost up to any stage with complete certainty and 
accuracy, The quantity z now represents not only the propor- 
tion of air in the gas which is going into the exhaust at any 
stage, but also the proportion then present in the cylinder as 
a whole, It is convenient in these calculations to take as the 
unit of volume the whole volume of the cylinder, and x the 
volume of air which has been retained in the cylinder then 
represents also the proportion of air in the whole cylinder 
contents, so that in the case now under consideration z = 2. 
In Fig. 1, x is plotted against y, the amount—-reckoned in 
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Fig. 1 
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cylinder volumes—of air which has been injected. When an 
amount O N has been injected the air present in the cylinder 
is PN, the remainder P M being burnt products. The effect 
of adding the further dose of air N N! is to expel at the exhaust 
the quantity of air PN —- MN x NN‘. The balance remains 
in the cylinder, increasing the quantity of air there by P! Q 

PM=+MN x NN}. So the curve can be constructed step 
by step. It is the well-known exponential curve whose slope 
at any point is equal to the ordinate P M. The relation between 
« and y—of course, easily obtained mathematically—is x = 1 
-e-¥, 

In many engines now in use the mixing is probably fairly 
complete, and the simple formula just given represents fairly 
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accurately what occurs. Such are short-stroke Diesel engines 
with valves in the cylinder cover, and probably also the double- 
ported engines having the inlet ports opposite the exhaust 
ports and a deflector plate on the piston. In engines having 
relatively longer cylinders, such as the Oechelhaiser, there is 
some stratification of the cylinder contents, but even here the 
effects of stratification are probably not very great. They are 
of the nature of a correction, and before discussing this correc- 
tion along with others, the necessity of which will appear later, 
it will be convenient to compare the simple formula with results 
actually obtained from an engine in the course of some recent 
trials conducted by the author for the Fullagar Engine, Limited, 
and then to give some illustrations of its application to other 
cases. 


Tests ON Mr. FuttaGcar’s ENGINE. 


The engine in question was built to the designs of Mr. H. F. 
Fullagar. It represents an important development in large 
power gas engines, and has several features of great interest, 
but, as Mr. Fullagar will be 
describing it himself, it is only 
necessary to give here such 
details as bear on the subject 
of this paper. It has four 
vertical cylinders of the Oechel- 
haiiser type, coupled together 
in pairs, the upper piston of 
one being coupled by diagonal 
rods to the lower piston of its 
neighbour, in the manner in- 
vented by Mr. Fullagar. The 
leading dimensions of each 
cylinder are given in Fig. 2. 
The air ports—there is only one 
set of admission ports—com- 
municate with a large receiver, 
to which air is delivered by an 
electrically driven fan. Coal 
gas was used -in these trials, 
and was admitted by a piston 
valve at the centre of the 
cylinder. The valve was opened 

deg. of crank angle before 
the exhaust ports closed, and 
remained open for 36 deg. of 
crank angle. The coal gas was 
delivered at high pressure by a 
reciprocating pump. 

The verification of the for- 
mula above given required the 
accurate measurement (1) of 
the total quantity of air 
delivered to the engine per 
minute, and (2) of the proportion of that air retained in the 
cylinder. 

(1) Quantity of Air.—A diaphragm with a circular hole was 
inserted in the air delivery pipe, between the fan and the engine, 
and the drop of pressure measured by means of a water gauge. 
The diameter of the air pipe was 18in., that of the hole in the 
diaphragm 9in. The current of air through the diaphragm was 
nearly uniform, the pulsations caused by the engine being nearly 
damped out by the large air receiver. The velocity of the air 
through the hole was calculated according to the usual formula, 
assuming 0.62 as the coefficient of discharge. The coal gas 
was also metered, and the quantity of coal gas used, together 
with an analysis of the exhaust gases, gave an independent 
measure of the amount of air used. The quantity of air delivered 
to the engine was probably determined correct within 3 per cent. 
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(2) Proportion of Air Retained.—For determining this samples 
were taken of the contents of all four cylinders, and analysed. 
The average proportion of carbon determined in the samples 
was compared with the proportion in a sample of the exhaust 
gas taken simultaneously. The ratio of the two carbon contents 
is equal to the ratio of the total air delivered to the air retained 
in the cylinder, y + z in our notation. 

For the purpose of collecting the samples of the cylinder 
contents, a pipe of very small bore was screwed into a hole 
drilled in the sparking plug. The other end of the hole was 
closed with a nipple having a small hole in it. The pipe com- 
municated with the sampling vessel into which it delivered the 
gas slowly, a small quantity coming in at each explosion. The 
result of this procedure is that the sample consists partly of a 
mixture of unburnt gas and air blown through the pipe during 
the compression stroke, and partly of burnt gases which come 
through during the expansion stroke. Usually the proportion 
of burnt to unburnt was about 2 to 1. As the coal gas admission 
valve is opposite the sampling hole, both being at the middle 
of the length of the cylinder, the tendency of the method is 
to collect samples which are a little too rich in coal gas. But 
it is believed that the error so caused is not large. The greater 
part of the sample comes through while the pistons are near the 
in-centre, by which time any stratification of the coal gas will 
in large measure have disappeared, and will moreover be of 
less importance because of the compression of the cylinder 
contents. 

Samples were taken from all four cylinders simultaneously, 
and after absorbing the CO, the combustion of the residue 
was completed over palladium, and the further yield of CO, 
obtained. The total CO, gave the proportion of coal gas to air 
in the cylinder contents. A simultaneous analysis of the exhaust 
gases gave the proportion of coal gas to air delivered to the 
engines. A check was obtained by estimating the oxygen in the 
exhaust and in the cylinder contents. The analyses were made 
for the Fullagar Engine, Limited, by Dr. Mechie and Mr. Hill, 
of the Wallsend Laboratories. Great care was taken by these 
gentlemen to eliminate all errors in the estimations, and the 
author believes that, thanks to their labour, the figures now 
= are of an order of accuracy rarely attained in a commercial 
trial. 

The following is a summary of the results obtained in two 
trials, in one of which the volume of air delivered to each 
cylinder per stroke was about equal to the cylinder volume, 
in the other about half. In the first case the engine had to be 
run slow, as the fan would not at the normal speed deliver a 
sufficient volume of air to give a cylinder-full per revolution. 


Trial. Ta IB. Il. 
Speed, revolutions per minute .. .. 200 .. 200 250 
Air per cylinder per revolution, by dia- 
phragm cubic feet... .. .. .. 2.70 2.70 1.42 
Air per cylinder per revolution, by gas 
meter and exhaust analysis, cubic 
oe PS Ee eee 5 ee & es ee 
Coal gas per cylinder per revolution, by 
meter, cubic feet <a e600 kee. C2302 > BAe 
“IT __ delivered to engine, exhaust 
Coal gas ~~ ik ‘ 
et Sete ae) Se cues eee «SE 8.45 
Air; i . oa 
Goal oun in cylinder contents, analysis, 
mean of four cylinders .. .. .. 9.4 so OCG i Oe 
Air retained, per cylinder per revolution, 
cubic feet he. S66 wie ah) nate ORO cow Asean oe ee 


The volume of the cylinder when the pistons are at the out- 
centre is 2.75 cubic feet. When the inlet ports are just closed 
it is 2.50 cubic feet. Having regard to the dwell of the pistons 
near the out-centre, the mean volume during the period of 
injection will be nearer to-the former figure ; take it as 2.65 
cubic feet. Dividing this volume into the volumes of air given 
on lines (3) and (7) of the above table we get the values of 
y and x. They are tabulated in the following table, together 


with the corresponding values of x calculated from the formula. 





4 Is. il. 

y = air delivered per cubic foot of 

cylinder volume .. .. .. .. 08 1.08 0.52 
a2=air retained per cubic foot of 

cylinder volume .. .. .. 0.67 .. 0.65 .. 0.45 
Calculated value of z ( = 1 — e -y) 0.66 0.66 .. 0.405 
y — x (measured) cael an en 0.41 0.43 .. 0.07 
y—a (calculated) hs abe Pa iki chee 0.42 - 0,115 
Perceniage of air lost to exhaust 

(measured) itm) ih. Sper tea eae 40 - 13.5 
Percentage of air lost to exhaust 

CE a ae ee en ae oo 2 


It will be seen that there is rough agreement between the 
calculated and measured figures, sufticient at any rate to justify 
the use of the simple supposition of complete mixing as a first 
approximation to what occurs. On the other hand, the devia- 
tion with the smaller amount of air is too great to be ascribed 
to errors of observation. The observed loss of air is only about 
two-thirds of the calculated loss. This shows that there are 
disturbing factors which must be taken into account as correc- 
tions to the simple theory. In trials 1a and Is these connections 
apparently neutralise each other, producing, as it happens, 
almost exact agreement. Before dealing with these corrections 
it will be convenient to give one or two simple illustrations of 
the application of the theory to practical cases. 

(a) Diesel engine, stroke equal to bore, or slightly greater. 
Inlet valves in cylinder cover. This is a case in which the 
mixing will be nearly complete. Suppose that the volume of 
the air pump is 1} times the total cylinder volume, including 
clearance space. The volume of air delivered, reckoned at 
the temperature of delivery, will be approximately that of the 
pump, the rise of temperature due to the pumping work com- 
pensating for the volumetric inefficiency ot the pump. Hence 
y = 1.25, and the volume of air retained—PN in Fig. 1— 
is = 1—e-125— 0.71. The volume wasted—y — x— is 0.54, 
or 43 per cent. of the amount pumped. The cylinder contents 
consist of a mixture of 0.71 air at 40 deg. to 50 deg. Cent.— 
temperature in air delivery pipe—and 0.29 of burnt products 
at perhaps 500 deg. Cent. The scavenging is far from complete, 
and the charge would be rather hot and the flame temperature 
correspondingly high, necessitating a low mean pressure in 
order to avoid overheating. It may be added that no sub- 
stantial improvement can be effected in this respect except by 
the use of excessive quantities of air. For instance, it will be 
seen from the diagram that to reduce the amount of burnt 
products left in the cylinder to 15 per cent. the air pump must 
be nearly twice as big as the cylinder. 

(b) Gas engine, with separate gas and air pumps, using pro- 
ducer gas. In such an engine the pumps and admission valves 
or ports would be arranged so that as far as possible the air 
goes in first, the gas following it. Thus, in the Oechelhaiser 
the air ports open first, and a large part of the air isdischarged 
through them before the gas ports open. Then the gas comes 
in, mixing with the remainder of the air. The amount of air 
coming in with the gas in any case can be calculated roughly 
beforehand from the size of receivers and the size and position 
of gas and air ports, but such calculations are apt to be much 
upset by the exhaust back pressure, whose efforts are difficult 
to allow for and will vary in different cases according to the 
length of the exhaust pipe. For purposes of illustration, we 
will assume that at full load the volume of air passing the air 
ports before the gas ports open is half the cylinder volume ; 
and that this is followed by quarter-cylinder volume of gas and 
the same quantity of air, and that no air enters after the gas 
ports are closed.* 

The volume of mixed gas and air is half the cylinder volume. 
Hence y = 4, and the amount of mixture retained in the cylinder 
per cubic foot of its volumeis z = 1-e-95 = 0.394. The 
proportion of the pumped gas which is retained and burnt is 
x +y= 0.79, and the balance—21 per cent.—is wasted to 
exhaust. Assuming the engine to have a compression ratio 
of 6.5—ratio of cylinder volumes at out and in-centre—it 
would give an indicated efficiency on the basis of the gas actually 
burnt of 0.37 or 0.38, say, 0.375. The quantity of gas retained 


and burnt per cubic foot of stroke volume is 0.79 x 0.25 x 53 
5 


= 0.233 cubic feet. If the gas has a lower calorific value of 140 
British Thermal Units per cubic foot at atmospheric pressure and 
at the temperature in the receiver the indicated mean pressure 
9 y y 79 
will be 0.375 x 0:233 x 140 x 778 
144 

which is a little above the normal figure for an engine of this 
type. Allowing a mechanical efficiency of 83 per cent. the 
practical efficiency—ratio of brake power to the lower heat 
value of the whole of the gas pumped—will be 0.83 x 0.79 
x 0.375 = 0.246, equivalent to about 10,400 British Thermal 
Units per brake horse-power hour. 

In practice, two-cycle gas engines do a little better than this, 
though at the high mean pressure of 66!b. per square inch it 
is doubtful whether any of them could be relied on to produce 
a brake horse-power hour for much less than 10,000 thermal 
units. The Oechelhaiiser engine with its long cylinder gets 
the benefit of some stratification.. In the K6érting the admission 
valve is.timed so that it closes after the exhaust ports and 
some of the charge is thus trapped without any possibility of 
getting out. On the other hand, in both cases these favourable 
factors are apt to be neutralised by the exhaust pressure holding 
up the scavenging air. But broadly speaking, and subject to 
corrections of this nature, which, on the whole, are small, the 
simple theory leads to conclusions which are in accord with 
practical results. It may be noted in this connection that the 
Fullagar engine in which there was no waste of gas at all showed 
an indicated efficiency of 0.376 and a brake efficiency of 0.30; 
and the latter figure would reach 0.31 if the mechanical efficiency 
were raised to the normal figure for these engines by the use of 
a more economical method of serving the engine with air. 





= 66 1b. per square inch, 


Errects oF STRATIFICATION. 


In the simple theory of the charging process which has been 
discussed, it is assumed that at every instant during the period 
of admission, the cylinder contents are homogeneous in com- 
position and that their pressure is that of the atmosphere. 
In fact, there is in all engines some stratification of the cylinder 
contents, the portions near the exhaust ports being poorer in 
air and richer in burnt products than the average. There is 
also in all cases some throttling in the exhaust ports and-exhaust 
pipe, and inertia effects in the exhaust pipe, in consequence of 
which the pressure in the cylinder varies during the admission 
period. The effects of these two factors will now be considered, 
beginning with stratification. Suppose that y represents as 
before the volume of air which has been delivered through the 
inlet ports at any stage, and x the volume which has been retained 
in the cylinder, y— having been wasted through the exhaust 
ports. These volumes are reckoned in terms of the total cylinder 
volume taken as unity, and z is therefore the average proportion 
of air—by volume—ain the cylinder contents. . These contents 
are now, however, not of uniform composition, but near the 
inlet ports they are richer in air than the average and near the 
exhaust ports poorer. Thus a cubic inch of air delivered through 
the inlet now displaces and drives through the exhaust a cubic 
inch of gas containing a proportion zof air, where z is less than x. 
The full discussion of the relation between z and z, that is, of 
the amount of stratification, is beyond the scope of this paper ; 





* With a perfectly free exhaust, this distribution of air and gas is 
possible in the ordinary design of the Oechelhaiiser engine, but the 
author is of opinion from data in his possession that in ordinary practice 
the distribution is not so good. Cards taken from the receivers in 
one case, which is probably typical of many, show that the exhaust 
pressure had not fallen to atmosphere when the air ports opened, so 
that the air was held up, and more of it went in along with the gas than 
is here assumed. 





134 





Jury 31, 1914 





THE ENGINEER 





it will suffice to state here that there are good a priori grounds 
for the supposition that in practica cases it is given by an 
expression of the form— 
z=27{1-a(l 
where A is a constant depending on the engine—proportions 
of cylinder, size and shape of ports, &c. It will be seen that 
this formula satisfies two necessary conditions, the one that at 
the beginning of injection the exhaust shall contain no air 
—z = 0 when x = 0—the other that when a large quantity 
of air has been blown in, so that the burnt products have been 
nearly all cleared out, the exhaust shall be practically pure air 
z= 1 whenz = 1. i 
The constant A which is characteristic of the engine as regards 
stratification, I propose to call the “ stratification constant.” 
The greater its value, the greater is the amount of stratification ; 
and when A = 0 there is no stratification, for then z = 2, that 
is, the proportion of air near the exhaust ports is equal to the 
average proportion throughout the cylinder. 
_ Once the proportion of air near the exhaust ports (z) is known 
in terms of the average composition (x), the relation between 
the quantity of air retained (also x) and the total quantity 
injected (y) can be obtained with mathematical certainty. 
For the relation between z and x given above, it takes the form— 
—_ l—e—(lt+aA)y 
l+Ae—(t+a)y 
This formula applies to such amounts of stratification as 
are likely to occur in practice, for which A will not usually 
exceed 1. For larger values of A the expression for z in terms 
of x obviously ceases to be accurate, since it would take a 
negative value unless z is nearly equal to 1. The more accurate 
relation between x and z, to which the simple equation given 
above is an approximation, leads to a somewhat more compli- 
cated formula for x in terms of y, which it is unnecessary to give 
here as it is not required in any practical case. 
In Fig. 3 are plotted the curves of loss (y — z) ealeulated from 
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Fig. 3 


this formula for various values of A. If this constant is known 
for the type of engine under consideration, the corresponding 
curve gives—subject to any correction for the effects of exhaust 
back pressure—the amount of air wasted out of any given 
quantity injected. It is to be noted that in most cases, A is 
not much greater than unity, and a comparatively rough guess 
at its value, based on experience with similar engines, will give 
results good enough for practical purposes. 

The points determined from the tests on Mr. Fullagar’s 
engine are noted on the same sheet, from which it will be seen 
that the lower point falls between the curves corresponding 
to A = 0.5 and A = 1, while the upper, as already indicated, 
falls near the curve A = 0. 


EXPERIMENTS WITH A WATER MODEL. 


The phenomenon of stratification can be studied very con- 
veniently by means of a model of the engine cylinder in which 
water is used instead of air. The model can be made to scale, 
of sheet iron, and is provided with an admission valve at the 
lower end, which can be opened and closed by hand. Through 
the valve the cylinder communicates with a large chamber 
containing water with an air space above whose volume is 
equal to or greater than that of the water. Air is pumped 
into the chamber until the pressure is 10 Ib. or 15 lb. per square 
inch. The exhaust ports at the upper end of the cylinder are 
permanently open and discharge into a channel whence a shoot 
leads to a tank. The cylinder is filled up to the edge of the 
exhaust ports with brine containing a known proportion of 
salt; this corresponds to burnt products. In making an 
experiment the valve is rapidly opened and closed by means 
of a handle and crank, this Operation taking in an ordinary case 
about one second. The water from the chamber—which corre- 
sponds to the air in the engine—rushes through the inlet valve 
and displaces the brine. Samples of the contents of the cylinder 
and of the exhaust tank are then analysed for their contents 
of salt, and from the analysis the quantity of pure water which 
has passed out through the exhaust along with the brine can be 
estimated. The experiment corresponds, in fact, with that 
already described as having been made on Mr. Fullagar’s engine, 
in which simultaneous analyses were made of the cylinder 
contents and of the exhaust gases. 

The use of water models for ascertaining the behaviour of 
air is familiar to those who are concerned with aeronautics. 
The resistance of an airship, for instance, can be ascertained 
by towing a model in a water tank. Theory, which has been 
confirmed by experiments of many different kinds, shows that 
the motions of the two fluids will be dynamically similar if the 
velocities and the linear dimensions are so related in the two 
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cases that = is the same for both, v being the viscosity. 
v 

For air the value of v is about thirteen times as great as it is 

for water. Hence, if the dimensions of the model and ship are 

the same, the motions will be similar if the model is towed 

one-thirteenth of the speed of the ship. 

In the case of the engine cylinder, the matter is more com- 
plicated, because the hot burnt products which the cylinder at 
first contains have greater viscosity and less density than the 
air which displaces them. Moreover, owing to the varying 
back pressure in the exhaust, changes of density occur in the 
cylinder contents which can have no counterpart in the water 
model. But subject to these points there cannot be any question 
that the law of dynamical similarity will apply equally to this 
ease. That is to say, if producer gas is injected into a cylinder 
containing cool air—as happens if there has been a previous 
scavenging charge—and possessing a completely free exhaust, 
the loss will be precisely the same as the loss of water in the 
water model when the same quantity of water is injected at 
one-thirteenth of the velocity. The period of injection of the 
water will be thirteen times as great as that of the gas; thus 
the whole operation can be done slowly by simple mechanism. 

Fig. 4 shows the results of a large number of experiments 
made on a full-size model of Mr. Fullagar’s engine. The curve 
is that corresponding to the formula given above for the case 
where A = 1. It will be observed that within errors of observa- 
tion the observed points agree with this curve. This is a satis- 
factory confirmation of the theory on which the formula is 
based. It will also be noticed that the velocity of injection 





varies widely in different experiments, but that there is 
apparently no considerable difference between high and low 
velocities as regards the loss to exhaust. This fact is of some 
importance because it follows from it that similar variations 
in the viscosity of the fluid would have a like small effect. 
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y =volume injeoted (in cylinder volumes). 
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On the same sheet are marked the two points showing the 
loss of air actually occurring in Mr. Fullagar’s engine. It 
will be seen that in both cases the loss in the engine is greater 
than in the model, though the difference is not very great in 
the case of the smaller quantity of air. The differences must 
be due to one or both of the two factors which have been men- 
tioned as not represented on the model ; that is, the difference 
in viscosity and density between the air and the burnt products 
which it displaces, and the varying pressure in the cylinder. 
The effect of viscosity is certainly small, that of density may be 
considerable. But in the author’s view, it is probable that the 
important cause of the difference is the varying pressure, which 
is considered in greater detail in the next section, 

It is obvious that the use of water models cannot be relied 
on as a means of quantitative investigation until further com- 
parisons have been made between engines and their models. 
and even then the disturbing factor of exhaust pressure com- 
plicates the interpretation of the results. But the author 
believes that it promises to be a useful way of comparing, with 
little expense and trouble, the properties of different forms 
of cylinder and of ports and valves as regards stratification. 
For instance, it would appear from experiments of this kind 
which the author has made, that a cylinder like the Oechel- 
haiiser, whose length is perhaps three times its diameter,”is 
much better from this point of view than a cylinder of one-third 
that length such as a short stroke engine with admission valves 
in the cylinder cover. In the shorter cylinder none of the many 
devices that the author has tried with the view of directing the 
motion of the incoming air have availed to produce any strati- 
fication. But in the larger cylinder it would appear that such 
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an arrangement as is shown in Fig. 5, whereby a whirling motion 
is given to the air, has the effect of substantially reducing the loss. 


EFFECT OF VARYING PRESSURE IN THE CYLINDER. 


Both the simple theory and the discussion of the correction 
of that theory for stratification rest on the assumption that the 
pressure in the cylinder is atmospheric during the admission 
period. As a matter of fact,in any actual case this pressure will 
vary, the variations being determined partly by the throttling 
effect of the exhaust ports, but mainly by the inertia of the 
column of gas in the exhaust pipe The surging of this column 
of gas causes the pressure in the exhaust pipe near the engine 
to rise and fall in a periodic manner, the period depending on the 
length of the pipe. A fuli discussion of the amount and nature 
of these variations of pressure is outside the scope of this paper, 
and all that will be attempted is a short consideration of their 
effects, in one or two simple cases, on the charging of a two- 
eycle engine. 

It seems probable that those pressure variations which are 
likely to occur in practice will cause increased loss to exhaust. 
For instance, it may happen that the exhaust pipe pressure 
is rising when the admission ports or valves are first opened, 
with the result that at first the injection of a cubic inch of air 
will not be accompanied by the discharge of an equal volume 
of mixed air and burnt products, but a less volume will be dis- 
charged. When at a later stage the exhaust pipe pressure 
falls to atmosphere or, it may be, below atmosphere, the excess 
volume which had been held up in the cylinder will be dis- 
charged. The proportion of air in the gas which then goes out 
corresponds to the whole or nearly the whole amount which 
has been injected, and will be greater than it would have been 
had the exhaust come out as fast as the air went in. To take 
an extreme case, suppose that half of a cylinder volume of air 
is put in without anything going out of the exhaust ports at 
all. The cylinder contents will then consist of one volume of 
burnt products more or less thoroughly mixed with half a 
volume of air, the pressure of the whole being 14 atmospheres. 
Now, suppose that the exhaust pipe pressure falls to 1 atmos- 
phere. The accumulated cylinder contents, now well mixed 
up, will at once escape. The volume of gas passing out will be 
half the cylinder volume, and it will consist of air and burnt 
products in the proportion of 1 to 2. Thus, the quantity of 
injected air which is lost will be } x 0.5o0r 0.17 cylinder volume. 
Reference to the curve—Fig. 1—will show that if the pressure 
had been uniform the quantity lost—in the absence of stratifica- 
tion—would be 0.105. This, of course, is an extreme case, 
which could not arise in practice, but it shows the tendency of a 
high exhaust pressure at the beginning of admission to increase 
the loss of air. 

The actual pressure variations in the cylinder of the Fullagar 
engine at a speed of 250 revolutions per minute are shown in 
Fig. 6. It will be seen that here the surging in the exhaust pipe 
is of such a character as to produce a drop of pressure in the 
cylinder during the first part of the admission period (A to B). 
During this period the gas is going out quicker than it comes in, 
and the exhaust consists mainly of burnt products mixed with 
a little air. Then at B the pressure begins to rise, and the air 
accumulates in the cylinder. At C the pressure falls rapidly, 
and the accumulated cylinder contents, which have had plenty 
of time to mix, are rapidly discharged, thus reproducing at this 





stage the conditions described in the last paragraph. Moreover. 
at C the cylinder pressure is higher than the air pressure, so 
that some of the cylinder contents—which still contain a large 
proportion of burnt products—will back into the receiver ; 
some of the contents of the exhaust pipe must also at this point 
come back into the cylinder. A quantitative estimate of to 
effect of the variations on the loss of air could be made by the 
use of the principles enunciated earlier in this paper, but would 
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be a long and complicated piece of work. It will be sufficient 
to observe that the general result must be to increase the loss. 
The holding up of the air and the backward and forward flow, 
in the middle of the admission period, will mix up the air and 
products of combustion, and will destroy the stratification which 
would otherwise exist. The author believes this cause to be 
sufficient to account for the difference between the results 
obtained with the water model and with the engine. 

Though the theory of the charging process which has been 
suggested in this paper cannot be regarded as completely proved 
as regards details, the author has ventured to bring it to the 
notice of those interested in two-cycle engines in the hope of 
eliciting from them more facts about the loss to exhaust. It 
is to be regarded as a working hypothesis which may prove 
useful in the interpretation of data, but which will probably 
require modification in its details as more facts are accumulated, 
This remark applies more particularly to the corrections for 
stratification and for varying exhaust pressure. The simple 
theory based on the assumption of complete mixing and uniform 
cylinder pressure is, in the author’s opinion, a very fair first 
approximation, which will give results of sufficient accuracy 
in most practical cases, and as such he hopes that it may prove 
of use to designers. 

The author wishes to express his gratitude to the Fullagar 
Engine Company, and to Mr. Fullagar for permission to make 
use of the results obtained in the trial of their engine, and for 
the facilities which they provided in the course of that trial 
for making measurements, the commercial value of which was 
not immediately obvious. He is also much indebted to his 
assistant, Mr. Bird, for his care and zeal in carrying out many 
experiments and designing apparatus used in connection with 
this paper. 


FORTHCOMING ENGAGEMENTS. 
SATURDAY, AUGUST Isr. 








THe NortH or ENGLAND INsTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—In the Wood Memorial Hall, 


Newcastle-upon-Tyne. The following papers will be open for 
discussion :—‘* Notes on a New Process for the Washing of Coal 
at the St. Nicholas Pit of the Société des Charbonnages de 
l’Espérance et Bonne Fortune, near Liége, Belgium,” by Mr. 
Leo Dorey Ford ; ‘* Notes on the Working of the St. Nicholas 
Pit of the Société des Charbonnages de |’Espérance et Bonne 
Fortune, near Liége, Belgium, with special reference to the 
Hydraulic Packing of the Goaf,” by Mr. Leo Dorey Ford ; 
‘* A Westphalian By-product Coking Plant which also Supplies 
Town Gas,” by Mr. Leo Dorey Ford; ‘The Utilisation of 
Exhaust Steam for Collieries, Ironworks, &c., and the Cost of 
Electric Current Generated,” by Mr. W. C. Mountain. A fire- 
damp indicator or methanometer will be exhibited, described 
and demonstrated by Mr. Alfred Williams. 2 p.m. 

THURSDAY, SEPTEMBER litn, AND FOLLOWING 

DAYS. 

Tron AND Steet Institute in Paris and Nancy. For pro- 

grainme see page 132. 








Conrracts.—We hear that the Sirius Autogenous Works 
Company, of 85 and 87, High-street, Stratford, London, 
E., has secured the order from the Schmidt’s Superheating 
Company, Limited, for a complete oxy-acetylene welding plant 
for its new works at Trafford Park, Manchester. The generat- 
ing plant is of the same capacity as that recently supplied by 
the Sirius Autogenous Works Company to the British Westing- 
house Electric and Manufacturing Company, Limited, 
of Manchester. These plants will be the two largest 
automatic acetylene generators in this country.—We are 
informed by Messrs. Smart and Brown, marine motor 
engineers, Erith, that they have just delivered a 4 horse- 
power oil engine to be fitted into an 18ft. 6in. launch 
for Sir Ernest Shackleton’s Antarctic expedition. A similar 
engine has just been supplied for a launch for H.M.S. Lron Duke. 
The firm has further secured an order for eight 10 horse-power 
paraffin engines for the use of the Thames river police. 


INSTITUTE OF MARINE ENGINEERS.—A party from the Insti- 
tute of Marine Engineers visited the Grosvenor-read pumping 
station of the London Hydraulic Power Company on Saturday, 
July 18th. The company, which has been in operation for 
thirty years, supplies hydraulic power in London from street 
mains at a pressure of 7001lb. Nearly 178 miles of hydraulic 
mains are at present laid in London. The Grosvenor-road 
station is the largest and most important of the company’s 
five pumping stations. The engine-house is designed to receive 
eight pumping engines—five of which are already erected—of 
the inverted triple-expansion surface-condensing type. Each 
engine delivers about 28,000 gallons per hour into the mains. 
There are two hydraulic accumulators. The accumulator 
crossheads each carry a weight of about 150 tons. The settling 
reservoir is divided into six compartments, each about 100ft. 
long, 38ft. wide, and 16ft. deep. The total capacity is about 
2} million gallons. The water is conducted from the river 
into each or all of the six compartments through two lines of 
20in. pipes, laid at about half-tide level along the subway pipe 
trench. There are also two lines of emptying or wash-out 
pipes 14in. diameter laid along the bottom of the reservoir and 
continued to the river outlet. The water flows into the reservoir 
with the tide and is held up by retaining valves on the 20in. 
pipes. After being allowed time for settling, it is drawn off 
by circulating pumps, and delivered through the engine con- 
densers into the overhead tanks above the filter-house, flowing 
thence by gravity through the filters into the clean water tank 
over the boiler-house. The filtered water is then led to the 
pressure pumps on the main engines, and pumped into the power 
mains for distribution. The filtering plant consists of sixteen 
8ft. spherical wrought iron filters, each capable of filtering 4500 
gallons per hour. The filtering material is crushed quartz 
and washed and screened Thames ballast. The cleaning of the 
filtering medium is effected by means of hydraulic blowers, 
one blower serving one pair of filters. 
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ICE-BREAKING STEAM RAILWAY TRAIN 
FERRY LEONARD. 

An ice-breaking train ferry steamer, built to the order 
of the Commissioners of the Transcontinental Railway of 
Canada by Cammell, Laird and Co., of Birkenhead, has 
just completed her trials off the Mersey. She is designed 
jor transporting standard gauge passenger or goods trains 
across the river St. Lawrence at all seasons of the year 
between Quebec and Levis. The weight of train to be 
carried is 1285 tons. The time taken to run the train on 
to the ferry, to traverse the river—a distance of 24 miles— 
and land and re-couple the train, will not exceed three- 
quarters of an hour. ’ 

The principal dimensions of the Leonard are as follows : 

Length overall, 326ft.; breadth moulded, 65ft.; breadth 
over fenders, 66ft. 9}in.; depth moulded, 23ft.; mean 
draught, 15ft.; speed, 15 statute miles per hour ; indicated 
horse-power of main engines, 3200 ; indicated horse-power 
of engines for ice propeller, 420. The vessel has two 
screws for propulsion and a third for ice breaking at the 
forward end. A special feature of the design is a movable 
tidal car deck. The railway lines on the landing berths 
at Quebec and Levis are built at a fixed level, and the tidal 
deck, which is placed above the main deck of the vessel, 
has ten transverse girders, the ends of which rest on large 
nuts, which work up and down on vertical screws. The 
deck can thus be raised 18ft. to suit the various conditions 
of tide. Three lengths of line are fitted on the tidal deck, 
each supported on lattice girders. The length of each line 
is about 272ft. At each end of the tidal deck is an adjust- 
able hinged gangway with ball-and-socket joints at the 
ends of each of the girders carrying the rails, to allow for 
any heel of ship or change of trim while loading or unloading 
the ferry. The tidal deck lifting screws are hung from 
ball bearings supported on strong columns, stayed by 
lattice buttresses against fore-and-aft and transverse 
thrusts, while below the main deck a specially strong 
braced strut is built, in way of each column, which distri- 
butes the load to the keel of the ship. Braced columns 
below the main deck also serve to carry the worm gearing 
for lifting the tidal deck. Above the highest position of 
carriages on the tidal deck a promenade is arranged all 
round the vessel with a bridge platform at the forward 
end, carrying a pilot-house and chart-room. 

The boiler-rooms are arranged in wing compartments 
amidships with coal bunkers and tidal deck engine-room 
between them. The main propelling engines are situated 
abaft the boiler-rooms and the engines for the ice pro- 
preller are placed in the hold just abaft the forepeak bulk- 
head. 

The propelling machinery consists of two sets of triple- 
expansion surface -condensing engines with cylinders 
23in., 35in., and 55in. diameter by 33in. stroke, and 
designed to run at 120 revolutions per minute. A special 
feature of the machinery is the shafting, which is made 
throughout much stronger than usual to stand the shock 
should the propellers strike solid ice during the winter 
months. The propellers themselves have been made 
specially strong for this reason and are made of nickel 
steel. 

The ice propeller engine is a two-cylinder compound, 
surface -condensing, having cylinders l5in. and 32in. 
diameter by 2lin. stroke, and drives a nickel steel propeller 
for clearing ice from the landing stages. This propeller is 
arranged to run idly during the summer months. 

The machinery for raising and lowering the train deck 
is of special construction throughout. The engine is of 
the four-cylinder high-pressure type, of massive design, 
driving through double helical spur wheels, a second 
motion shaft running athwart ship. At each end of this 
shaft mitre wheels are arranged for driving the fore-and-aft 
line shafting arranged on both port and starboard sides 
of the vessel. At equal distances along the shafting 
worm and wheel gearing is fitted for turning the lifting 
screws ; the lifting screws are driven through a loose forged 
steel sleeve and sliding key arrangement fitted into the 
boss of the wheel. Heavy gun-metal nuts, in which the 
screws work, are fitted into the structure of the tidal 


deck. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 
The Coal Trade. 

THE iron market to-day—-Thursday—in Birmingham 
was earnest in discussing the new position in the coal trade 
created by the national notice which the men have given for 
an increase in the maximum wage rate of 24 per cent. This 
they seek to establish by changing the standard basis rate of 
wages from that of 1888 to the present minimum. The iron 
trade, already burdened with most abnormal fuel costs, views 
the notice with something akin to alarm. It is understood that 
the federated coalmasters have signified their willingness to 
meet the men’s representatives and discuss the proposal. It 
will, however, have first to be considered by the coalowners in 
the various districts, who may formulate any amended proposals. 
Some time, therefore, is likely to elapse before the advance 
hecomes actual, even if it is finally conceded. In this last con- 
dition is the only consolation open to the iron trade. 


Reducing Pig Iron Production. 

Midland pig iron users urge that coke has fallen sub- 
stantially if comparison be made with the high prices ruling a 
year or so ago. But the best proof of the inability of smelters 
to give way further is seen in the fact that they are stringently 
limiting output rather than sacrifice prices. Within the past 
few weeks production has been reduced by probably 20 per cent., 
and it is estimated that the present output is little more than 
60 per cent. of a year ago. Makers seem to be unanimous that 
the bottom of the depression has been touched, and although 
consumers are apparently not yet convinced that there is nothing 
to be gained by still holding off the market, there is a disposition 
to expect a forward movement in the autumn. Quotations are 
upheld, but very little business was placed to-day. South 
Staffordshire common forge realises 48s. to 49s.; part-mine, 
50s.; best all-ntine forge, 85s. to 90s.; best all-mine foundry, 
92s. 6d.; and cold blast, 125s. Northamptonshire smelters 
quote 48s. and upwards. Derbyshire, 51s. to 52s. 


Finished Iron Trade. 
ee The bar mills are only very irregularly employed, and 
it is likely that the August Bank Holiday will be prolonged 
throughout the district. Marked bar makers keep going fairly 
well at the £8 10s, basis, The demand for unmarked bars is 





very languid. Merchant qualities are quoted at £6 10s., but 
some manufacturers are glad to negotiate business at somewhat 
easier rates. Common nut and bolt iron remains at £6 2s. 6d. 
to £6 5s. Hoops are £6 15s. to £7 per ton ; tube strip, £6 2s. 6d.; 
and nail rods, £8 10s. Plain black sheets are £7 15s. doubles, 
and £8 7s. 6d. trebles ; while galvanised corrugated sheets are 
£10 15s, to £11 for 24 w.g. material f.o.b. Liverpool. Demand is 
unsatisfactory. 


The Drop in Rolled Steel. 

There is only partial employment in the steel works. 
No fears are entertained of Scottish competition in this district, 
but the general displacement of trade discourages anything like 
bold buying. Another thing which has prejudiced the position 
is the price differentiation between the Midlands and the North- 
East Coast under the scheme of the associated makers. to which 
reference has previously been made in this report. The reduc- 
tion of 2s. 6d. on plates announced last week has not yet relieved 
the position. Midland consumers believe that the discrimina- 
tion against them cannot be maintained, and they are only giving 
out orders in driblets. Where an order for 500 tons would 
customarily be given, consumers now make shift with 100 tons. 
German houses are taking a considerable proportion of the 
business in joists, and some other descriptions of finished steel, 
while in demi-products they are underselling the local makers 
to the extent of 5s. per ton, and not infrequently more. Largetts 
and billets of native manufacture range from £4 12s. 6d. to £4 15s. 
Siemens steel bars are £4 15s. to £4 17s. 6d. Engineering angles 
are quoted £5 17s. 6d. to £6 per ton, and joists £6 15s, 


Engineering Trades and Foreign Competition. 

The pressure of foreign competition is becoming more 
marked, not only in the market for crude or semi-crude materials, 
but in the engineering branches also. The impossibility of 
securing various valuable contracts for rolling stock in compe: 
tition with continental makers is entailing reduced employment 
at the Birmingham wagon building shops. There is not much 
new business coming forward for bridge work, a field in which 
foveign competition is likewise very formidable. Birmingham 
brassfounders and metal rollers have some fair contracts in 
hand, and though they are no longer working under pressure, 
most of them are able to keep their works full. General engi- 
neers are working steadily, but new contracts are becoming 
more scarce. The demand of the engineering employees for 
a large increase in wages at a time when trade is on the wane 
is being stoutly resisted by the employers, but it is hoped an 
amicable settlement will be arrived at. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday 





An Uncertain Market. 

THE attendance on the Iron Exchange on Tuesday 
was naturally affected by the Lancashire holidays, and the 
month closes even worse than was anticipated. This is due, 
however, to a great extent to the European crisis. Many 
inquiries for pig iron recorded by merchants and agents have 
been withdrawn, and this has created an extremely gloomy 
feeling all round. There is little change in the position of either 
finished iron or steel. Copper generally is weaker. There is 
no quotable change in sheet lead, but English tin ingots have 
registered a decline. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 55s.; Stafford- 
shire, 55s. 6d.; Derbyshire, 56s.; Northamptonshire, 57s.; 
Middlesbrough, open brands, 60s. to 60s. 8d. Scotch (nominal) : 
Gartsherrie, 6s. 6d. to 67s.; Clyde, 66s. 6d.; Glengarnock, 
65s.; Monkland, 64s. 6d.; Eglinton, 64s.; Summerlee, 66s. 
to 66s, 6d., delivered Manchester. West Coast hematite, 
64s. 6d. to 65s.; East Coast ditto, 61s., both f.o.t. Delivered 
Heysham : Gartsherrie, 64s. 6d. to 65s.; Clyde, 64s. 6d.; Glen- 
garnock, 63s.; Monkland, 62s. 6d.; Eglinton, 61s.; Summerlee, 
64s, to 64s. 6d. Delivered Preston: Gartsherrie, 65s. 6d. to 
66s.; Clyde, 65s. 6d.; Glengarnock, 64s.; Monkland, 63s. 6d.; 
Eglinton, . 6d.; Summerlee, 65s. to 65s. 6d. Finished iron : 
Bars, £7 5s.; hoops, £7 2s. td. to £7 7s. 6d.; sheets, £8 7s. 6d. 
to £8 12s. fd. Steel: Bars, £6 7s. 6d. to £6 10s.; Laneashire 
hoops, £7 7s. 6d. to £7 10s.; Staffordshire ditto, £7 17s. 6d. to 
£8; sheets, £9 to £9 5s.; boiler plates, £7 5s.; plates for tank, 
girder and bridge work, £6 2s. 6d. to £6 5s.; English billets, 
{4 15s. to £4 17s. 6d.; foreign ditto, £4 5s. to £4 7s. 6d.; cold 
drawn steel, £9 2s. td. to £9 5s. Copper: Sheets, strips, &c., 
£75 per ton, small lots 9}d. to 94d. per lb.; rods, £73 per ton, 
small lots 9}d. to 94d. per Ib.; tough ingots, £65 to £65 10s.; 
best selected, £65 10s. to £66 per ton. Copper tubes, 9]d.; 
solid drawn brass tubes, 74d.; brazed brass tubes, 9}d.; con- 
denser tubes, 8$d.; condenser plates, 7d.; rolled brass, 7d.; 
brass turning rods, 6}d.; brass wire, 74d.; yellow metal, 7d. 
to 74d. per Ib. Sheet lead, £24 per ton. English tin ingots, 
£139 to £140 per ton. 








The Lancashire Coal Trade. 

The Lancashire ‘“‘ wakes”? have also affected the 
attendance on the Manchester Coal Exchange, and business 
generally was rather quiet. In house coal the colder weather 
has stimulated demand to a certain extent, but there is no 
quotable change in prices. In this department, a few contracts 
still remain open in anticipation of a reduction of 6d. per ton 
under last year’s figures, but colliery representatives show no 
disposition to grant this concession. Slack and engine fuel are 
in rather quiet demand on account of the Lancashire holidays, 
but prices rule steady. Shipping and bunkering coal continue 
exceedingly dull. Quotations :—Best Lancashire house coal, 
17s. 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; domestic 
fuel, 13s. 5d. to 14s. 5d.; screened steam coal, 11s. 6d. to 13s.; 
slacks, 9s. to 10s. 9d. per ton at the pit. 


A Large Hydro-aeroplane. 

On Wednesday last I had an opportunity of inspecting 
the large water plane which Messrs. Roe Brothers are construct- 
ing for the flight round Britain, which is to take place next 
month. The machine weighs 2800 lb. and will be propelled by 
means of a Sunbeam eight-cylinder V-shaped engine of 150 
horse-power. It is of the biplane type with two main floats 
each weighing 2501lb. and divided into water-tight compart- 
ments, one tail float and two wing tip floats. The wings are 
hinged to the body of the machine so that they can be closed up 
against the sides to enable the machine to be taken through a 
comparatively narrow space. When opened out the top plane 
has a span of 63ft. and the bottom plane 38ft., but when closed 
up the overall width of the machine is only about 12ft. Ailerons 
are provided on the top planes and can be manipulated by the 
pilot, while elevating planes are fitted at the tail. The centres 
of the two main floats are 9ft. apart and these floats are carried 
by a rectangular steel framework attached to the frame of the 
machine, The water plane will carry two persons and the engine 
can be started by the passenger turning a crank in the same 
manner as a motor carengine. The engine is rated at 150 horse- 
power at 2000 revolutions per minute and weighs about 500 Ib. 
it has eight cylinders 90 mm. and 150 mm. and drives the 10ft. 
propeller at 1000 revolutions per minute through reduction 
gearing. The area of the planes is 564 square feet, giving about 
lft. of plane area to 5lb. weight. The engine is water-cooled 
and is provided with a silencer, which is placed in an oblique 
funnel placed in front of the planes. The petrol capacity is 


sufficient for a flight of five hours and the speed of the machine 
is about-70 miles per hour, : 





Train Ferry and Ice Breaker. 

Tests have been carried out this week on the river 
Mersey of a train ferry and ice breaker called the Leonard, 
which has been built at Birkenhead by Cammell, Laird and Co., 
Limited, for the Transcontinental Railway of Canada. The 
vessel is intended for service across the river St. Lawrence and 
provides accommodation for three long trains simultaneously. 
Trains can be taken on board at any state of the tide. 


Pneumatic Grain Elevator. 

I understand that after very exhaustive tests the 
Manchester Ship Canal Company has now taken over the grain 
elevating plant which Henry Simon, Limited, have erected in 
Traffori Park. This plant replaces a pneumatic intake plant 
which was provided in 1900 at the No. 1 elevator. The new 
plant put in by Simon’s has a capacity of 120 tons per hour 
and the vacuum pumps are operated by an electric motor of 
200 horse-power. The pneumatic plant works side by side with 
a bucket elevator—an arrangement which lends itself admirably 
for handling grain from the many different types of vessels. 


New Bridge over the River Greta, Keswick. 

A sub-committee of the Highways Committee of the 
Cumberland County Council has recommended the erection of 
a ferro-concrete bridge of *‘ artistic design ” and 36ft. wide for 
erection over the river Greta at Keswick. The bridge is to be 
of one span and to cost £2600. The matter will be brought 
before the County Council next week. 


Barrow-1n-FurRNEsS, Thursday. 
Hematites. 

Business is slack in the hematite pig iroa trade, and 
there is no immediate prospect of a revival of anything like 
satisfactory proportions. Locally the consumption of iron has 
fallen off somewhat, and on general account the demand is 
easy. Still a large bulk of iron is being produced, and at any 
rate for the time being practically the whole of it is going into 
immediate consumption. Makers are quoting 66s. to 66s. 6d. 
per ton net f.o.b. at Barrow for parcels of mixed numbers of 
Bessemer iron. Warrant iron is idle at 61s. per ton net cash. 
The stores of warrant represent in the aggregate 4264 tons. 
There is a steady demand for special brands of iron and the 
current rate is 72s. to 73s. per ton. 


Iron Ore. 

The iron ore trade is pretty well employed, but there 
is at some of the pits a tendency to quietness. This, however, 
is not so at the mines raising the best qualities, for which there 
is a full demand. Prices are unchanged, with good average 
sorts at 13s. 6d. to 15s. 6d., and the best ores are at 20s. per ton 
net at mines. Spanish ores are being imported at Is. to 17s. 
per ton delivered, and are in steady request. 


Steel. 

The steel trade is not altogether satisfactory. There 
is not much new business on offer in some of the departments. 
Rails are easy in demand, with heavy sections quoted at the 
recently reduced rate of £5 12s. 6d. to £5 17s. 6d. per ton for 
heavy sections, and little trade is on offer in light rails, which are 
at £6 7s. 6d. per ton, or heavy sections of tram rails, also 
at £6 7s. 6d. per ton. For steel shipbuilding material there is 
a steady call, and ship plates are at £6 10s. to £6 15s. per ton, 
with boiler plates at a pound more. From Barrow last week a 
shipment of 1172 tons of ship plates was made to Toulon in 
France for the making of a Turkish floating dock, by arrange- 
ment with Vickers Limited. Hoops are at £8 5s., and represent 
a fair trade. The Barrow Steel Company last week received a 
shipment of steel billets from Belgium for use at the Barrow 
works, it being possible to buy cheaper than to roll them at 
Barrow. They are required for hoopmaking. 


Shipbuilding and Engineering. 
These trades present no new features. 
ment is fully employed. 


Every depart- 


Fuel. 

There is a full demand for fuel and coal is at 15s. 6d. 
to 17s. 6d. per ton delivered. East Coast coke is quoted at 
19s. to 22s. per ton, with Welsh sorts at 19s., and Lancashire 
coke at 18s. per ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Raw Materials. 

RECENT quotations are being held to for all classes of pig 
iron, and may be regarded as the irreducible minimum failing 
any considerable drop in fuel values, which no one anticipates. 
The reduced output of iron appears to meet consumption 
without leaving any surplus. The Sheffield steel trade has 
bought rather freely of East and West Coast hematite since 
the turn of the half-year. The price of the former is 65s., any 
delivery to Sheffield. West Coast makers have contrived to 
keep up their quotations without dropping out of the market, 
and are now getting 73s. for ordinary qualities. Hence there 
exists an unusually wide margin between the values of East 
and West Coast iron. The operations of the Lincolnshire Iron- 
masters’ Association are suspended for the present, and the 
makers are acting on independent lines. As a result, they can 
now compete with Derbyshire. Foundry iron is worth 52s. 
and 52s. 6d., and forge 49s. and 50s. Lincolnshire basic iron 
can be bought at 54s. at Sheffield. The position of scrap is 
still unsatisfactory. The supply of steel scrap is far beyond 
requirements, and prices have fallen heavily. Good wrought 
iron has suffered to a less degree, and its value is not dispro- 
portionate to that of pig iron. 


Steel. 

The influence of the holidays has been in some cases 
to check the inflow of orders, but in others the knowledge that 
some of the largest works shut down for ten days at the beginning 
of August has stimulated buying. Bad as trade is said to be, 
scores of the smaller and medium steel firms are resuming 
operations on Wednesday, and it is significant that unemploy- 
ment in Sheffield continues to be a negligible factor. Out of the 
40,000 men insured against unemployment the number in receipt 
of benefit is well below 300, and a proportion of these are out 
of work owing to strikes. There have been many extensions-of 
plant and works since the beginning of the year, and a good 
many are in progress at the present moment. The output of 
the rolling mills has been considerably increased, with the result 
that the work available does not suffice to go round, and com- 
petition has become keen in consequence. Overseas trade 
continues in a very bad condition, more especially with the Far 
East, Canada, and South America, while that of the United 
States is far from good. Sheffield’s exports to these markets 
have dropped heavily, and no hopes of revival this year are 
entertained. Russian trade is booming. A considerable pro- 
portion of the smaller firms is fully employed on steel products 
of various kinds. There is plenty of work on railway, tramway, 
and motor steel. An examination of the whole local position, 
however, reveals many bad patches. In the aggregate the 
volume of trade reaches a large figure, and does not appear to be 
lessening. A lull at the present time, when so many buying 
officials are on holiday, is a normal state of things. It is not 
expected that the war in the Near East will seriously affect 
Sheffield trade, unless it extends, 





136 





THE ENGINEER 





JuLy 31, 1914 








Finished Iron. 

Business in bar iron is no better, and, owing to outside 
competition, local makers are very short of work. The heavy 
pipe foundries in Derbyshire keep busy. Makers of building 
ironwork, including stove grates, has seriously fallen off in this 
district, owing to some extent to the London strike. So far as 
institutions, offices, and works are concerned, building has been 
fairly active throughout the year, but very few dwelling houses 
have been erected, and the scarcity of working-class houses has 
reached a very serious pass in the great industrial centres. Blocks 
of cottages are being erected by many colliery companies for 
the accommodation of their own workpeople, and a few of the 
municipalities are building. 


Fuel. 

The steam coal market keeps active, especially in the 
better qualities, and in view of Near East troubles the forward 
market is decidedly stronger. Shippers in arrears with con- 
tracts are pressing for deliveries. They are anxious to increase 
floating stocks so as to be prepared for eventualities. A number 
of inquiries for big lots for prompt shipment to the Continent 
are reported. In the event of widespread war, there would 
undoubtedly be a heavy demand for best South Yorkshire coal 
on the Humber. The consumption of fuel at the local works 
continues moderate, and has undergone little change for three 
months. Stocks of second-grade small coal are in evidence, 
and special lots are being pressed on the market at low rates. 
Current quotations :—Best South Yorkshire hards, lls. 6d. to 
12s.; ditto, Derbyshire, 10s. tid. to 11s.; seconds, 9s. 6d. to LOs.; 
steam cobbles, 8s. 9d. to 9s. 3d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 

EXTREME quietness prevails in the Cleveland pig iron 
trade, and the outlook is somewhat gloomy. Business, which last 
week gave promise of opening out more freely, is again slack 
and listless, and this is attributable not merely to the holiday 
season, but to the renewed feeling of uncertainty occasioned in 
the markets generally by the political situation at home and 
the alarming state of affairs on the Continent due to the Austro- 
Servian tension and the industrial struggle in Russia. Con- 
sumers, who had been showing some inclination to complete 
autumn requirements, are again holding off and awaiting develop- 
ments. Everything now depends upon the political situation, but 
with the near Eastern trouble out of the way there will be little 
to prevent the normal development of the autumn business. 
There has been no material addition to stocks, and the ship- 
ments to Scotland which are now being resumed should dispose 
of the recent associations. The shipments to the Continent, 
which have been delayed by the lowness of the rivers, are im- 
proving, and there is a good deal of iron to be got away in the 
early days of August. A furnace is reported to have been blown 
in this week, but it only takes the place of another that has 
been put out of operation for repairs. The general market 
quotation for No. 3 G.M.B. Cleveland pig iron is 51s. 44d. f.o.b., 
whilst No. 1 is 53s. 9d., No. 4 foundry 51s., No. 4 forge 50s. 6d.. 
mottled, 50s. 3d., and white 5€s.—all for either early or forward 
delivery. 


Hematite Pig Iron. 

It cannot be said that much headway is being made 
with the renewal of contracts to cover the autumn requirements. 
Indeed, the position is very disappointing, and the market is 
altogether lacking in buoyancy. A moderate amount of busi- 
ness has been done this week in small parcels of hematite pig 
iron, but there is at present very little substantial inquiry, 
and trade on the whole continues dull. In the meantime it is 
satisfactory to note that the' whole of the output is being fully 
taken up, and makers and merchants generally take a firm 
stand and show no disposition to reduce quotations. There 
are practically no stocks, and with the output restricted it is 
confidently anticipated that when the autumn buying move- 
ment comes on prices will advance. The quotation for East 
Coast mixed numbers stands at 59s. for practically any delivery, 
and No. 1 hematite is firm at 59s. 6d. 


Iron-making Materials. 

There is no new business passing in the foreign ore 
trade, which has seldom in the past been so lifeless as it is just 
now. Notwithstanding the recent reductions, consumers regard 
the quotation as too high, and the few inquiries which were 
reported last week do not seem to have resulted in business. 
The sellers’ quotations continue to be on the basis of 17s. for 
best Bilbao Rubio of 50 per cent. quality, ex ship Tees. The 
coke position is, on the whole, a little easier, although the 
improvement in supply is not yet sufficient to be effective in 
reducing the price. The quotation for good medium furnace 
coke is 17s. 6d. delivered at the works, but that figure might be 
shaded. 


Manufactured Iron and Steel. 

Producers, as a rule, seem to be doing better in this 
district than in most centres of the trade. There is a fair 
amount of work on the books which will occupy the makers 
for some time. In the present critical state of affairs at home 
and abroad there is little disposition to take long views. Busi- 
ness is, however, rather better in consequence of the partial 
idleness of the Scottish steel works. A few good orders for 
shipbuilding material have been given out, and a Teesside firm 
has secured a fair order for steel rails. Joists and sections are 
also active. Home prices are unaltered, but export prices are 
harder, and advances of 2s. 6d. and 5s. per ton have been 
effected. The following are the principal market quotations :— 
Common iron bars, £7; best bars, £7 7s. 6d.; best best bars, 
£7 15s.; packing iron, £5 5s.; iron ship angles, £7 ; engineering 
angles, £7; iron ship plates, £6 15s.; iron girder plates, £7 5s.; 
iron ship and girder rivets, £7 5s.; steel bars, basic, £6 5s.; 
steel bars, Siemens, £6 5s.; steel ship plates, £6; steel boiler 
plates, £7; steel ship angles, £5 15s.; steel engineering angles, 














£5 15: steel sheets, singles, £8 5s.; steel sheets, doubles, 
£8 10s.; steel joists, £6 12s. 6d.; steel hoops, £6 10s.; steel strip, 
£6 5s.—all less the usual 24 per cent. f.o.t. Heavy steel rails, 
£5 12s. 6d.; steel railway sleepers, £7; light iron rails, £7—all! 


net at works. Cast iron chairs, £4 5s.; cast iron pipes, 1jin. to 
2in.. £6 2s. 6d.: 3in. to 4in., £5 15s.; 5in. to 8in., £5 10s.; 10in. 
to l6in., £5 12s. 6d.; 18in. to 24in., £5 12s. 6d.; cast iron columns, 
plain, £7 7s. 6d.; floor plates, £3 10s., f.o.r. at makers’ works. 
Jron and steel galvanised sheets are in poor demand, and the 
quotation for 24-gauge is weak at £11 per ton, less the usual 
43 per cent. 


Coal and Coke. 

A quiet tone prevails in the coal market, the few 
transactions recorded being confined to lots for prompt ship- 
ment. All forward business is in abeyance, as sellers will not 
operate until the continental outlook becomes more definitely 
defined. In the meantime for spot shipment prices rule firm. For 
August shipment collieries are well sold for the first half and 
holding on to any possible surplus, and, on the other hand, 
merchants will not ship until the prospects of trouble have 
cleared away. The general market quotation for best Durham 
gas coal is 13s. 3d., and second qualities command Ils. 9d. to 
12s. The bunker coal position is very strong. Best Durham 
bunkers are 12s. 3d. to 12s. 6d., and ordinaries 11s, 6d. to 12s. 





One of the best Durham unscreened bunker collieries has closed 
contracts aggregating 60,000 tons for delivery in monthly 
quantities over next year at 12s. f.o.b,, and another colliery for 
similar quality coals has closed contracts totalling 100,000 tons 
at a similar figure, and also for delivery over next year. Coke 
is quiet and prices unchanged. 


Realised Prices and Wages. 

The ascertainment giving the production and average 
prices for manufactured iron for the two months ending June 
30th was issued this week by the Board of Conciliation for the 
manufactured iron and steel trade of the North of England. The 
accountants, who have gone through the manufacturers’ books, 
certify that the average net price realised by the firms in the 
North-East of England for the manufactured iron delivered 
during the two months was £6 13s. 1.91d., a drop of Is. 8d. per 
ton as compared with the average price for the previous two 
months. The sales amounted to 8702 tons, a decrease of 375 
tons, as compared with those of the preceding two months. It 
is announced that in accordance with the sliding scale arrange- 
ment the wages of puddlers and mill workers for August and 
September will be the same as prevailed during the two months 
just ended. 


Cleveland Miners’ Wages. 

A further conference between the Cleveland mine- 
owners and miners’ representatives took place at Middlesbrough 
on Monday respecting the wages to be paid at the Cleveland 
mines during the next three months. At the previous meeting 
the owners pointed out that the ascertained price of pig iron for 
the past quarter was 51s., and, according to the usual formula, 
they were entitled to a reduction of 1.20 per cent. The miners’ 
representatives, however, pressed for better terms at the 
resumed conference, and in the end agreed to a reduction of one- 
half per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrants. 

Tue Glasgow pig iron warrant market was practically 
idle throughout the greater part of the week, but towards the 
close a considerable amount of business was done, and the turn- 
over, amounting to 8000 tons, is the largest for some time. The 
transactions, however, were mostly for odd dates, and business 
was done at 51s. 5d. two days, 51s. 5d.—51s. 4d. fourteen days, 
and 51s. 33d. twenty-one days. Cleveland iron closed at 51s. 24d. 
per ton cash buyers, compared with 51s. 34d. in the preceding 
week. 


Pig Iron. 

The number of furnaces in blast in Scotland at present 
is fifty-three, compared with sixty-four in the preceding week 
and eighty-two in the corresponding week of 1913. Owing to 
the holiday season business is very dull. It is hoped that after 
the resumption conditions will be improved, and that business 
will be placed on a better basis. In the meantime inquiries for 
both ordinary qualities and hematite are scarce and prices 
unsteady. 


Quotations. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 61s.; 
No. 3, 59s. 6d.; Govan, No. 1, 60s. 6d.; No. 3, 59s. 6d.; Carnbroe, 
No. 1, 65s. td.; No. 3, 61s.; Clyde, No. 1, 66s.; No. 3, 61s.; 
Gartsherrie, Summerlee, Calder, and Langloan, Nos. 1, 66s. 6« 
Nos. 3, 61s. 6d.; Glengarnock, at Ardrossan, No. 1, 70s.; No. 3, 
65s.; Eglinton, at Ardrossan or Troon, No. 1, 60s.; No. 3, 59s.; 
Dalmellington, at Ayr, No. 61s.; No. 3, 59s.; Shotts, at 
Leith, No. 1, 66s. 6d.; No. 3, 61s. 6d.; Carron, at Grangemouth, 
No. 1, 67s.; No. 3, 62s. per ton. 


Finished Iron and Steel. 

The majority of the works were closed during the past 
week for the annual holidays, and consequently business was at 
a standstill. At several of the works operations will be resumed 
this week, but in some cases the stoppage will be of longer 
duration in view of the depressed condition of trade. 


The Coal Trade. 

The Scotch coal trade has also been largely affected 
by the holidays, the miners in Lanarkshire and Fifeshire enjoy- 
ing their annual vacation. In the Lothians district, however, 
business has proceeded on much the same lines as usual. The 
principal feature during the week has been the abandoning of 
the four days a week policy, which dispels the fear of an imme- 
diate lock-out and allows a general start to be made during this 
week. The representatives of the Scotch owners and miners 
have, however, to meet again to discuss the application by the 
masters for a further reduction in wages. A meeting has already 
been held, but no decision was arrived at. Thisisthe third claim 
for a reduction within five months, and is similar to those of the 
previous occasions, viz., 25 per cent. on the 1888 basis, equal to 





ls. per day. On the former applications the award in each case 
was 3d. per day. Wages in the meantime, on the average, are 
7s. per day. The shipments from Scottish ports during the past 


week amounted to 122,812 tons, compared with 356,954 in the 
preceding week and 168,906 tons in the corresponding week of 
last year. Ell coals are quoted f.o.b. at Glasgow, lls. 3d. to 
lls. 9d.; splint, 12s. to 15s.; navigation, 15s. to 15s. 6d.; steam, 
lls. 9d. to 13s. 3d.; trebles, 12s.; doubles, Is. 6d. to Ils. 9d.; 
singles, 11s. to lls. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 

Last week finished off with a quiet tone as if the bulk 
of business had been done for shipment before and immediately 
after the holidays. If, however, there was any disposition on 
the part of buyers to operate for next month, it was practically 
checked by the grave developments in European afiairs. The 
fear of trouble extending to other countries created such a 
feeling of insecurity that no business for abroad was negotiated. 
Usually the fear of outbreak of hostilities between European 
Powers results in an extra demand for Welsh coals for naval 
purposes, but so far this has not been the case. The secret is 
that all have been laying in stocks of coal for some time, and 
consequently are well supplied,so that there is no immediate 
demand. The market is, however, extremely sensitive to any 
outside influences, and in spite of the almost complete absence 
of new business, the tendency of values is to harden for next 
month. The three days’ holiday in the coalfield and the further 
leavetaking of miners will enable stocks to be cleared, and in the 
event of inquiries for extra supplies following after the vacation 
it is possible that prices of Admiralty coals may very quickly 
appreciate, although, on the other hand, the falling off in the 
general demand may counteract the rise and result in weakness. 
At the moment it is impossible to foresee the trend of the 
market or to place definite figures on coals for next month’s 
shipment. Colliery salesmen have withdrawn quotations, and 
are waiting to see how events turn out. Of course, there are a 
few dealings going on for spot delivery in order to complete 
cargoes which have to be got away before the holidays. Superior 
Admiralties are firm for any position, and as much as 23s. 
is named for superior qualities, but ordinary second Admiralties 
and all other descriptions of large coals are on the easy side for 












immediate loading. For August shipment ordinary second 
Admiralties are being quoted up to 18s., but as yet there is no 
business of any account passing at the price. The dragging on 
of the marine engineers’ strike does not help trade. There are 
twenty-nine vessels held up at Cardiff, Penarth and Barry, 
of which eighteen are detained through the fitters refusing jo 
work on them, and eleven are loaded. Second engineers are 
very difficult to secure. The attitude of both shipowners and 
strikers remains firm, and there is no sign of things coming to ay 
immediate head. Merchants are finding it rather more difficult 
to get tonnage, and if it is going to be scarce during next month, 
values of coals are likely to be adversely affected, as in the event 
of the state of European affairs being such as to lead to calls for 
extra supplies from this district, it has to be borne in mind that 
the demand will be for Admiralty qualities. Patent fuel and 
coke have maintained a steady tone, but pitwood after going 
up to 21s. 3d. has developed an easier tendency as the demand 
is falling off consequent upon the approach of the holidays, vind 
values are about 20s, 3d. to 20s, 9d. 


Nominal Values. 

Steam coal: Best Admiralty large, 21s. to 
best seconds, 19s. to 19s. 6d.; seconds, 17s. to 17s, 6d.; ordinaric., 
16s. to 17s.; best drys, 18s. to 18s. 6d.; ordinary drys, 15s, ta. 
to 15s. 9d.; best bunker smalls, 10s. 3d. to 10s. 6d.; best 
ordinaries, 9s. 9d. to 10s. 3d.; cargo smalls, 7s. Gd. to 8s. 3d.; 
inferiors, 6s. to 7s. 3d.; washed smalls, 12s. to 12s. 6d.; best 
Monmouthshire black vein, large, 17s. to 17s. 6d.; ordinary 
Western Valleys, 16s. to 16s. 6d.; best Eastern Valleys, 15s, tii, 
to 16s.; seconds, Eastern Valleys, 15s. to 15s. 6d. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17., 
to 19s.; No. 3 Rhondda, large, 17s. to 17s. 3d.; smalls, Ls, ta, 
to 12s.; No. 2 Rhondda, large, 12s. 6d. to 13s.; through, 10s. 9%, 
lls. 3d.; smalls, 8s. to 8s. 6d.; best washed nuts, I4s. (id, 
15s.; seconds, 13s. to 13s. 6d.; best washed peas, 4s. 3c. 
l4s. 6d.; seconds, 12s. 9d. to 13s, 3d. Patent fuel, 19s. to 
Coke : Special foundry, 29s. to 30s.; good foundry, 22.. 
furnace, 17s: to 19s. Pitwood, ex ship, 20s. 3d. to 


» 
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Newport (Mon.). 
Monmouthshire coals have shared in the effect of th 
approaching holidays and the ominous position in the Nea: 
Zast. The only business has been in small parcels to load thi- 
week, but for next month buyers are adopting a waiting policy 
The tendency of prices is to advance for August loading, but 
any idea as to values is difticult to obtain, as sellers cannot a 
yet assess them, and buyers are making no advances toward- 
negotiating business. Approximate prices: Steam coal: 
Best Newport black vein, large, 17s. to 17s. 6d.; Western 
Valleys, ls. to 16s. 6d.; Eastern Valleys, 15s. fd, to 15s. 9d. 
other sorts, 15s. to 15s. 6d.; best Smalls, 8s. to 8s. 6d.; seconds, 
7s. 6d. to 7s. 9d. Bituminous coal: Best house, 18s. to 19s 
seconds, 16s. 6d. to 17s. 9d. Patent fuel, 19s. to 20s. Pitwood, 
ex ship, 20s. 3d. to 20s. 9d. 


Swansea. 

There has been a falling off in the demand during the 
past few days, although the tone of the market has not so far 
undergone much change. Swansea Valley large are firm, while 
machine-made qualities, peas and beans maintain a good tone. 
Rubbly culm continues in fair demand, but duff is weak. Steam 
coals have ruled quiet. Approximate values :-—Anthracite : 
Best malting, large, 21s. 6d. to 23s. net ; second malting, large. 
17s. 6d. to 18s. 6d. net ; big vein, large, 16s. 3d. to 17s. 3d., less 
2} per cent.; red vein, large, 12s. 6d. to 13s. 6d., less 24 per 
cent.; machine-made cobbles, 20s. 6d. to 22s. 9d. net; French 
nuts, 22s. to 23s. 9d. net; German nuts, 21s. 6d. to 23s. net : 
beans, 16s. 3d. to 18s. 3d. net ; machine-made large peas, 12s. tid. 
to 13s. 6d. net ; rubbly culm, 5s. 9d. to 6s. 3d., less 24 per cent.; 









duff, 3s. 6d. to 3s. 9d. net. Steam coal: Best large, 18s. 6d. 
to 22s., less 24 per cent.; seconds, 13x. 6d. to 14s. 6d., less 24 per 
cent.; bunkers, 10s. 6d. to Ils. 6d., less 24 per cent.; smalls, 


8s. 6d. to 9s. 6d., less 24 per cent. Bituminous coal: No. 3 
Rhondda, large, 17s. to 18s., less 24 per cent.; through and 
through, 14s. to 15s., less 24 per cent.; smalls, 10s. 9d. to IIs. 9d., 
less 24 per cent. Patent fuel, 17s. to 17s. 6d., less 2) per cent. 


Tin-plate and Other Quotations. 


EC.,:-20 14 112 sheets, 12s. 3d. to 12s. 44d.; 
I.C., 28 20 56 sheets, 12s. 6d. to 12s. 74§d.; L.C., 28 20 
112 sheets, 24s. 6d. to 24s. 9d.; LC, ternes, 28 20 112 


sheets, 22s. Finished black plates, £9 12s. 6d. to £9 15s. per 
ton; galvanised sheets, 24 g., £10 17s. 6d. to £11 per ton. 
Block tin, £136 15s. per ton cash, £138 10s. per ton three months. 
Copper, £58 2s, 6d. per ton cash, £58 15s. per ton three months. 
Lead : English, £19 per ton ; Spanish, £18 15s. per ton. Spelter, 
£21 12s. 6d. per ton. Silver, 2s. O;d. per oz. 


Iron and Steel Trades. 

Pig iron: Standard iron, 50s. 10}d. cash, 51s. month ; 
hematite mixed numbers, 61s. cash, 61s. 14d. month ; Middles- 
brough, 51s. 3d. cash, 51s. 44d. month; Scotch, 57s. 3d. cash, 
57s. 44d. month. Welsh hematite, 62s. 6d. to 63s. 6d. dd.; 
East Coast hematite, 63s. to 63s. 6d. dd.; West Coast hematite, 
nominal, Steel bars: Siemens, £4 Ils. 3d. per ton; Bessemer, 
£4 10s. per ton. Steel rails, heavy sections, £6 12s, 6d. per ton. 
Tron ore: Rubio, 16s. 3d. to 16s. 6d. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed by Mr. Joseph Parry, M. Inst. C.E., of the 
Liverpool Corporation Waterworks, that since the 18th inst. 
his office address has been Alexandra Buildings, Dale-street. 
Liverpool. 

WE are asked by the British Thomson-Houston Company 
to state that it has had two additional lines installed in its 
private telephone exchange at Mazda House, 77, Upper Thames- 
street, E.C. The telephone number has also been changed 
from Bank 5561/2/3 to Central 10,434/5/6/7/8. 








Factory AND WorksuHop Act, 1901, SecTion 116.—-We have 
received a draft of an order which the Home Secretary pruposes 
to make under Section 116 of the above Act. The effect of this 
is to require particulars of work and rates of wages to be given 
to all persons paid by the piece who are employed in factories 
and workshops in which the manufacture of articles of metal 
not being machinery—is carried on, or who are employed in 
that class of work as outworkers. The order will consolidate 
and supersede the existing orders relating to the making of 
pens (July 12th, 1900), the making of locks, latches, and keys 
(July 14th, 1902), the making of chains, anchors, and cart 
gear (July 14th, 1902), the making of iron safes (April 29th, 
1911), and the making of files (December 23rd, 1911). It is 
drawn so as to apply to the same classes of work, other than the 
manufacture of machinery, as are covered by the definition of 
“metal works”? in paragraph (13) of the sixth schedule to 
the Act, with the inclusion, however, of workshops as well as of 
factories. It will not,- however, apply to any of the other 
works, e.g., blast furnaces, copper mills, iron mills, or foundries, 
defined in the other paragraphs of that schedule; nor will it 
apply to any work to which the order of September 23rd, 1907 
relating to the mixing, casting, or manufacture of brass or 
articles of brass and the electro depositing of brass, applies. 
Any communication relating to the draft order should be 
addressed before August 13th next to the Under Secretary of 
State, Home-office, London, 8.W. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE business coming to hand is still limited, and the 
condition of the iron and steel industry remains quiet. For pig 
iron the demand has slightly decreased and rates are only 
moderately firm. On the manufactured iron market bars have 
been in slow request and M.94 to M.97 p.t. is being quoted, 
compared with M.94 to M.97 pt. last month. Girders, locally, 
are in fair demand, but little is being done on foreign account ; 
plates are neglected, and so are sheets, home and foreign con- 
sumption having slackened down, Fair employment exists 
in the railway department. 


Iron and Steel in Silesia. 

The position of the iron and steel market is unsatis- 
factory. Pig iron has shown a weakening tendency ; stocks are 
increasing because output is heavier than consumption. From 
the semi-finished steel trade varying accounts are received, 
hut the mills are, for the most part, only indifferently employed. 
The improvement in bars which could be noticed some weeks 
ago has again given place to the utmost reserve on the part of 
consumers and dealers, and export, though tolerably gocd, 
cannot make up for the limited business that is being done on 
home account. Stocks, accordingly, are rising. In plates only a 
quiet business is being done, both heavy plates and sheets 
meeting with moderate request ; compared with other branches 
of business the rail department is briskly occupied. Further 
orders have been placed by the State Railways, and the mills 
are going to be very busy for some time to come. There have 
also been contracts given out by private railway companies for 
rails and general railway material. The pipe mills are doing a 
profitless trade, while the wire mills are comparatively well 
employed, but quotations are exceedingly low owing to constant 
underquoting from Western Germany. For some articles of 
wire quotations are lower than they have been for the last fifteen 
years. Exports of wire are low. A tolerably good activity is 
reported to prevail at the foundries and machine factories, and 
the tool shops are also busy. 


The Steel Convention. 

Sales in June this year were 563,138 t., as compared 
with 552,802 t. in May this year and 605,317 t. in June, 1913. 
Of the above-named quantity, 130,238 t. were semi-finished 
steel, as compared with 131,378 t. and 132,028 t.; railway 
material, 250,293 t., compared with 231,072 t. and 281,930 t.; 
sectional iron, 182,607t., as compared with 190,422t. and 
191,359 t. 

oe 
The German Coal Industry. 

A quiet and somewhat unremunerative business ix 
heing done in coal, both on the Silesian market and in Rhein- 
land-Westphalia. A fair export trade is being done in Silesian 
coal to Austria-Hungary and to Russian Poland, but produc- 
tion nevertheless has had to be restricted because home demand 
is so small, 


Austria-Hungary. 

Almost all branches of the iron and steel trade are in a 
state of stagnation, there having been few periods when con- 
tracts were so scarce. The trouble with Servia has had a most 
unfavourable effect on general business, and the hopes enter- 
tained some time ago of an improvement in the iron industry 
yive place to depression, 


The Belgian Iron Market. 

A weak tone in the iron and steel trade continues ; 
ouly in a few special cases has demand been fairly active. The 
majority of consumers prefer a waiting policy, because the dul- 
ness in trade leads them to expect further reductions in prices, 
and so only the most urgent requirements are being pur- 
chased. Prices are all more or less nominal and the outlook is 
distinctly unsettled. The lifeless condition of the iron and steel 
trade has, of course, a great deal to do with the poor demand 
that is reported to exist in the coal and coke trade, A change 
for the better is not expected until next quarter, when purchases 
of house fuel and gas coal increase, 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July loth. 

AMONG rail inquiries this week are one of 15,000 tons for the 
Southern Railway and 17,000 tons for the Rock Island. In 
addition, the Southern will close in a few days for 19,000 tons 
more. The Tennessee Copper Company has ordered 1000 tons 
for a power-house. A subway station in a New York suburb 
takes 9000 tons. The Government is expected to call for bids 
this month for 50,000 tons steel in addition to armour plate 
for the construction of battleships. The railroads are awaiting 
favourable conditions to release large tonnages for structural 
material, which will be wanted for early and urgent construc- 
tion requirements. Very few locomotive and car orders were 
given out during the past week. The general steel situation 
has rauch improved at a time when usually no improvement is 
probable. Prices will probably continue for some time at the 
present low levels, because so many options are out. The bottom 
factor in the situation is the enormous crops now starting from 
the fields. The railroads will be large buyers of cars; in fact, 
equipment of all kinds is below usual efficiency. Electrolytic 
keeps at 13}, with slight demand. Shipments abroad since 
July Ist, 11,137 tons. Actual consumption has suffered a 
notable contraction for several weeks, and no marked domestic 
improvement is probable until a general improvement takes 
place. This cannot be delayed long. The enforced economies 
have created a vacuum which will stimulate mill and furnace 
activities for a long time. 

New York, July 22nd. 

The Homestead Steel Works are starting on an8 5,000-ton order 
of steel to form the approaches to the four-track railroad bridges 
over the East River in this city, also on an order for a 6,000,000 
dol. contract for steel for the St. Lawrence Bridge at Quebec. 
The Brooklyn Elevated will take bids next week on 5000 tons 
of steel for the third tracking of its elevated system. Orders 
for locomotives for week aggregate 150, of which the Southern 
Pacific takes 30, the Wabash 60—now officially announced—and 
the Canadian Pacific 10. More business is pending for structural 
material this week than at any time for months. The aggregate 
is heavy. The Chicago Traction has ordered 5000 tons girder 
rails, The present activity in shapes, plates, and bars in the 
midsummer is due to long restraint in the placing of orders, 
and the present rush will continue until at least the foam on 
the crest of the waves disappears. Car builders are figuring on 
large orders, which will be duly announced when placed. The 
bar mills are now booking large orders for the coming five 
months. If prices should harden consumers will hurry in orders 
for the first half of next year. In fact, there is a trend of anti- 
cipation in that direction among manufacturers, but such a 
course is hardly probable until a considerable percentage of the 
now idle capacity is absorbed. The decision of the Commerce 
Commission appears this week, and is less favourable than the 
railroads had hoped for. Copper exports for first half of July, 
15,816 tons. Price cutting on electrolytic is seen among small 
dealers. Domestic demand continues below normal, and con- 
sumption is poor. 





BRITISH PATENT SPECIFICATIONS. 


When an 4 tion is ted from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, Southampton-buildings, Chancery-lane, W.C., at 8d. 








» 25, § : 


each. 
The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
pt of the complete Specificati 
Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








TURBINE MACHINERY. 


19,930. September 3rd, 1913.—ImMprovep Turing, G. J. 
Stevens, 25, Eastlake-road, London, S.E., and another. 
The rotors A are all of the same diameter, but are provided 
with buckets, blades or vanes B of different size to suit the 
velocity of the working fluid. Adjacent to each rotor is a 
nozzle ring C provided with two opposed sets of nozzles. Behind 
each nozzle ring is a valve ring D adapted to open or close either 
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set of nozzles, and thus control the direction of rotation 
of the turbine shaft. The rotation of the valve rings is con- 
trolled by a handle E mounted on a shaft F. This shaft carries 
distance pieces G, one for each rotor, on the lowest step of which 
teeth are cut to engage similar teeth on a portion of the peri- 
phery of the valve ring. The working fluid may enter centrally 
as at H, divide into two streams and exhaust at J J.—July 8th, 
1914. 


24,740. October 30th, 1913.--INTERNAL COMBUSTION TURBINE, 
lL. Paturel, J. Fabre and I’. Lapertot, 27, Rue d’Annonay, 

St. Etienne, France. 
A cylindrical chamber A provided with several distributors B 
is fed with air and fuel through an injector C of known type. 
The combustion in the chamber A is continuous and the gases 
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leaving through the outlets B impinges upon the surrounding 
vanes D of a rotor. The gases then pass into a passage F 
and escape to the exhaust G. Additional vanes H are provided 
on the rotor and draw in cooling and scavenging air into the 
chamber F. This air also helps to keep the vanes D cool. The 


chamber A is insulated with a covering of amianthus*, as 


shown at H.-—July 8th, 1914. 


INTERNAL COMBUSTION ENGINES. 


7465 cf 1914: March 31st, 1913.--ELecrric LGNITlON SysTEM, 
Cc. F. Kettering, 141, Lexington-avenue, Dayton, Ohio, 
1.8.A., and another. 

This ignition system is of the class having a dynamo and a 
storage battery and a switch for changing from vibrating to 
single spark ignition. An additional battery in series with the 
induction coil is provided, and the controlling switch is so 





arranged that it can be used to control either battery for either 
style of ignition. A is the battery for the dynamo B. It is 


connected to the terminal C, to which is also attached one end 
of the primary D of the induction coil E. The other end of 
this coil is connected through the timer F to the terminal G. 
An ordinary condenser is in shunt across the timer. The ter- 
minal G is connected through a resistance H with a conductor J 
and also to earth by a connection K. When the button L 
is pressed the switch member M makes contact with the con- 
ductor J. The circuit through the battery A is thus completed 
when the button L is pressed, and the arms of the timer F are 
on their contacts. N is the auxiliary battery, one terminal of 
which is connected to the terminal C, and the other to a switch 
member P. This member makes contact with the conductor J 
when the button Q is pressed. One or other of the batteries 
can thus be thrown into action by pressing one or other of the 
buttons L Q or both may be thrown in, in parallel, by pressing 
both buttons. A buzzer circuit is provided, consisting of the 
lead R and an interrupter 8. This circuit can be connected to 


A form of asbestos.—Ep. THE E. 





the conductor J by pressing the button T. If this button is 
pressed simultaneously with either of the buttons LQ, the 
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buzzer is brought into action, and the vibrating spark effect is 
produced.—July 8th, 1914. 


DYNAMOS AND MOTORS. 


24,226. October 25th, 1913.—Sarety Device ror UsE IN 
CONNECTION WITH ELectric Motors, W. Rogers, 3, 
Strawberry-place, Morriston, Glamorganshire, and another. 

This device when placed in the motor circuit automatically 
prevents the risk of a heavy current passing through the armature 
when the motor is idle, and also prevents the accidental opera- 
tion of the starter handle to full position from working ‘lisaster. 

It consists of the introduction between the starting rheostat A 

and the motor B of a mercury cup C and dipper D. The dipper 

D is pivoted at E, and is united by a bar F to a rod G pivoted at 

H and weighted at J. To bring the motor into circuit, the 

starting handle K must be moved on to a dummy contact L. 

This allows current to flow from the terminal M through the 
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arm K, contact L, resistance N, round the starting coil P, 
through the terminal Q to the terminal R. The energisation of 
the coil P thus produced attracts the bar G and causes the dipper 
D to fall into the mercury cup C. The handle K is then moved 
slowly on to the first contact S. At this point the current divides, 
half going through the resistances T to the armature of the 
motor and so through the contact U, the cup C, dipper D and 
contact Q to the terminal R. The other half of the current 
goes through the “no-load ”’ coil V and the terminal W, to the 
holding-on coil X, and so through the terminal Y to the field 
magnets Z of the motor. Thereafter it passes on to the arma- 
ture, at which point it rejoins the other portion of the current. 
—July 8th, 1914. 


4979. February 26th, 1914.—WuNbDINGsS FoR DyNAMO-ELECTRIC 
Macuings, F. Ljungstrom, Finspang, Sweden. 

This construction is intended to avoid the production of 
stress between the windings and the rotor when expansion of 
the windings takes place on an increase of temperature. To 
this end the windings are prevented from radial displacement 
but are allowed to expand freely in the longitudinal direction. 





Fig.!. 
| N94979 D 
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In Fig. 1 the windings are shown at A and the rotating body at 
B. The windings and the rotor are provided with projections 
C D, notched or dove-tailed as shown on their inclined faces. 
As shown in Fig. 2, an insulating strip E and two metallic 
shields FG are inserted between the co-acting serrations. 
H is an air space providing room for the windings to expand 
longitudinally.—July 8th, 1914. 


PUMPING AND BLOWING MACHINERY. 


22,135. October Ist, 1913.—CrENTRIFUGAL Pump, E. 8S. G. 
Rees, the Rees Roturbo Manufacturing Company, Limited, 
Wednesfield-road, Wolverhampton. 

The impeller A is formed with blades B and is provided with 

a peripheral ring of nozzles C. These nozzles discharge tito a 
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free vortex D formed in the fixed chamber. The wal!s of the 
free vortex are formed by two dises E, either parallel, convergent 
or divergent, or partly parallel and partly divergent. A cylindea 
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F surrounds the free vortex either concentrically or excentrically 
and either of constant width or tapering. It is claimed that 
this free vortex constitutes an efficient means of converting 
the kinetic energy of the liquid into head.—July 8th, 1914. 


4528. February 21st, 1914.—-STeEAM TURBINE-DRIVEN CENTRI- 
FUGAL Pump, G. and J. Weir, Limited, Cathcart, Glasgow, 
and another. 

The turbine rotor A and the pump rotor B are mounted on 

the shaft C, which shaft is supported in the bearings D E. 
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These bearings are carried in casings F G, of which the latter 
is formed integrally with the end cover of the pump casing. 
To prevent longitudinal movement of the shaft C, collars H 
are provided on it, one on each side of the bearing E. This 
bearing may be adjusted longitudinally by means of the excen- 
tric pin J on the shaft K.—July 8th, 1914. 


AERONAUTICS. 


20,308. September 8th, 1913.—Lanp or Water LANDING 
DEVICE FOR AEROPLANES, H. Fabre, 4, Rue Bonnefoy, 
Marseilles, France. 

On each side of a main float A is a narrow supplementary 

float B. At the front end the floats B are united to the float A 

by a rod C with a ball joint. At the rear end the floats B are 
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held in position by means of rigid levers D fixed to them, and 
joined to the main float by ball and socket joints E. Normally, 
the floats B are held in position by india-rubber bands F. 
At the rear of each float B and partially inside it is a landing 
wheel G. As the floats B normally project below the bottom 
of the main float, it is claimed that they take the bigger portion 
of the impact of the waves.—July 8th, 1914. 


SHIPS AND BOATS. 


21,844. September 27th, 1913.—Ick-BREAKING STEAMSHIP, 
Sir W. G. Armstrong, Whitworth and Co., Limited, Walker 
Shipyard, Newcastle-on-Tyne, and another. 

Ice-breaking steamers are frequently hampered in their 
work by encountering “frazil ice’ that is, ice of a spongy 
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nature, often extending for 20ft. to 30ft. below the solid sheet 
of surface ice. A slight increase of temperature, it is stated in 








this specification, is sufficient to melt this frazil ice. It is pro- 
posed, therefore, to fit the hull of the ice breaker with heaters 


worked by steam, and arranged on the ejector principle to 
draw in cold water, as at A, heat it by the action of a steam jet, 
as at B, and eject it again, as at C. As an example, it is stated 
that a ship 220ft. long would have about eight or ten heaters, 
each of which would use about 3000 lb. of steam per hour. 
July 8th, 1914. 


LIGHTING AND HEATING. 


LAMPs, 
Sutton, 


6050. March L0th, 1914.--INcANDEsSCcENT ELEcTRIC 
R. W. Birkett, Thicket House, Thicket-road, 
Surrey, and another. 

This lamp has two filaments A B connected to contact plates 

C D and to a common lead EF. By means of a suitable con- 
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tinuously operating rotary switch, the filaments are caused to 
incandesce alternately and very rapidly, so that the effect to | 


the human eye is one of continuous and constant incandescence. 

It is claimed that a very bright source of illumination may thus 

be arranged in a small space, and that the watts per candle- 

power will be much less than is usually the case.—J uly 8th, 1914 
. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,095,475. ExXpaNsiBpLe Dritt Bir, A. J. 


Cal.— Filed July 23rd, 1913. 


The main body of the bit has a pair of spaced longitudinal | 


openings and also slots which extend from the openings toward 
the centre of the body. The body also has a pair of slots 
which are arranged between and communicate with the first- 
named slots. A pair of rods can slide in the openings, and a 
pair of cutting tools having overlapping upper ends engage in 





the second named slots. A pin passes through the overlapping 
parts of the cutters and has its ends secured to the respective 
rods. The body has an enlarged chamber into which the upper 
ends of the rods project, and a coil spring surrounds both of the 
upper ends of the rods and is seated at its lower end on the 
bottom wall of the chamber. There are meansof connecting the 
rods at their extreme upper ends. There are three claims. 


1,096,335. DovusLe Suction Grain CLEANER AND 
W. Watts, Hayes township, Clay County, Kans. 
January 19th, 1912. 

The apparatus has a frame, a suction fan, and a screen casing 
supported on the frame. An inclined screen is arranged in the 


Filed 





casing and a substantially vertical chute extends downwards 
from the lower edge of the screen. A straight conduit extends 
directly from the chute to the fan, and there is an adjustable 
sliding gate at the intake mouth of the conduit for preventing 
the lighter grain from being drawn into the fan. There are six 


Snow, Los Angeles, 


GRADER, } 





1,096,158. Apparatus For 'TestinG Castings, E. 1, Dodils, 
Central Valley, N.Y.—Filed February \\th, 1910. 

The apparatus is differential in its working and is provided 
with a series of electromagnets and a pivoted armature lever, 
The ends of the armature lever extend between the poles of t)ie 
electromagnets and a series of removable armature discs is 








e 
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supported on the ends of the armature lever and arranged to |v 
moved with relation to that lever. An indicating device extend 
from the armature lever and co-acts with a stationary scale. 
There are two claims. 

















1,096,197. REVERSING MECHANISM FOR  REGENERATIV: 
ReEveRsIN® FurNAcEs, W. C. Roe. Pittsburgh, Pa., assiqgnor 
to Knox «<ressed and Welded Steel Company, Pittsburgh, 
Pa., a Corporation of Pennsylvania. Filed April 19th, 1913. 

The gas reversing valve is arranged to be lifted and then 
rotated,and two air valves are arranged to be simultaneous! 
| operated in opposite directions. ‘The dampers are also arrange: 
| to be reversely operated. There is a single motive device and 
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| there are connections actuated by this device for operating the 
valve and dampers. Lifting means are also operated by the 

| device for first raising the valve, and there are other means also 
operated by the device for subsequently rotating the valve. 
There are ten claims. 


1,096,454. SELF-ADJUSTING SoLtenomw Brake, LE. Price, 

| Schenectady, N.Y., assiqnor to General Electric Companu, 
a Corporation of New York.-—Filed December 26th, 1911. 

The means employed for compensating for the wear of the 

| brake shoe comprises a stationary part with a bar connected to 

| it and having a slot and pin connection with the shoe, and a 
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device for changing the operative length of the bar upon the 
engagement of the pin with the bar at one end of the slot. ‘The 
device for doing this is automatic and depends on the amount 
of wear. There are fifteen claims. 








SoLpERING Powper.—The Middlesex Chemical Company, 
Limited, of West Ferry-road, Millwall, has sent us for a test 
a sample tin of its ‘‘ Twinlight ” soldering powder. We have 
tried it on iron, brass, zinc, and tin-plate, and have found it 
cleanly and convenient. The powder is dissolved in cold water 
in certain proportions for different materials according to # 
prescription on the tin containing it. From our own tests we 
judge that the proportions need not be very closely adhered to. 
Owing to the fact that the material is in the form of a powder, It 
has a marked advantage over liquids where portability is 





claims. 


desired. 
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JULY. 


London Electricity. 

On Tuesday, the 28th of the month, a very 
jmportant report on the unification of the electricity 
supply of London was laid before the London County 
Council, but the discussion on it is not to be taken 
till after the summer recess. The report is made by 
the special committee that was appointed by the 
Council to look into the whole question, and is frankly 
based on recommendations made by Messrs. Merz 
and Maelellan, but its outstanding feature is the 
effort made to harmonise private and municipal 
interests. Roundly, the proposition is that a new 
authority shall be established to look after the supply 
of clectricity in an enlarged London area, This 
authority is to be composed of members of the London 
County Council and of five other county councils 
and of three county boroughs. It will not be an 
active but a controlling body, the actual work of 
managing stations, supplying current, and so on, being 
placed in the hands of a private company, which will, 
in a great measure, be under the direction of the 
authority. This company is to find one-third of the 
capital required for new works, whilst the authority 
finds the remaining two-thirds and all the capital 
involved in the transfer of existing undertakings. 
The company will be guaranteed—at least, so we 
understand it—4 per cent. on its capital, and it is to 
be open to it to make up to 8 per cent., but not more. 
The authority is to be empowered to take over the 
whole undertaking at the end of fifty years for a sum 
equal to that originally invested by the company. 
This is broadly the scheme; whether it will meet 
with favour or not remains to be seen. The financial 
arrangements, too, have not yet received the approval 
of the Finance Committee. 


The Woolwich Strike. 


Ow the third of the month a serious strike 
which ultimately involved practically all the men 
10,000 or so—in the Government factories broke out at 
Woolwich. It sprung directly from the trouble in 
the building trade. Certain builders’ work at the 
factories has for years past been put in the hands of 
a contractor. This year, owing to the impossibility 
of getting trddes union men to do the work, non-union 
men were employed by the contractor. The work, a 
foundation, having been done, a Woolwich Arsenal 
man was called upon to erect machinery upon it. He 
refused on the grounds that it had been carried out 
hy blackleg labour. He was supported by his union, 
and when he was dismissed for disobeying orders nearly 
all the men in the factories came out and the Arsenal 
was brought to a standstill. Sir Frederick Donaldson 
saw a deputation of the men, who insisted on the 
unconditional reinstatement of the offender. Later 
a meeting was held at which the Prime Minister was 
present, and it was agreed that an inquiry into all the 
circumstances should be made, the men in the mean- 
time returning to work. The factories resumed work 
on Wednesday, July 8th. The committee of inquiry 
is composed of Sir Clarendon Hyde and Colonel J. M. 
Denny, representing the Arsenal ; Mr. G. N. Barnes 
and Mr. J. R. Clynes, representing the men; with 
Sir George Askwith as chairman. It commenced its 
sittings on the 13th, but as yet no indications of its 
findings have been made known. 


The Mechanicals. 

THE meeting of the Institution of Mechanical 
Engineers in Paris, in the early days of the month, 
was unfortunate. In the first place, it was without 
its president, Sir Frederick Donaldson, who was kept 
in England by the sudden strike at Woolwich Arsenal, 
and in the second place, the conference of Marine 
Engineers and Naval Architects met in the same week 
in Neweastle and drew many members who would, 
no doubt, otherwise have gone to Paris. Another 
fact, which must not be overlooked is that the Iron 
and Steel Institute had already issued announcements 
about its meeting in Paris in September, and it is 
highly probable that many members of both institu- 
tions would elect to go to one only. All these facts 
combined to make the gathering at Paris exception- 
ally small,and the meetings suffered in consequence. 
This was particularly noticeable with regard to rail- 
Way papers, which generally call forth animated 
discussion. The only leading lights of the British 
railway world present were Mr. J. A. F, Aspinall and 
Mr. Henry Fowler, and the debates were as a con- 
sequence not well maintained. The discussions on 
none of the other papers ever reached anything 
approaching a high level and the attendance was 
always scanty. We trust that steps may be taken 
In future years to prevent the overlapping of meetings, 
and we venture to suggest again, as we have done 
before, that at meetings of this kind lectures of a 





more or less popular nature should replace papers 
submitted for discussion. 


Naval Architects at Newcastle. 

THE joint meeting of the Institution of 
Naval Architects, the Institution of Engineers and 
Shipbuilders in Scotland, and the North-East Coast 
Institution of Engineers and Shipbuilders, which was 
held_at Newcastle-on-Tyne from July 7 to 10th, was 
a most successful affair. The Reception Committee 
had done all in its power to make the meeting worthy 
of the occasion, and succeeded beyond all expectations. 
Hospitality was showered upon the visitors on all 
hands and in lavish manner. No more suitable place 
could have been chosen for this great reunion. New- 
castle possesses just the right atmosphere, being a 
mixture of shipbuilding and engineering which, as the 
Lord Mayor neatly said, ‘“‘ amounted almost to 
inspiration.’ The year of the first summer meeting 
of the Institution of Naval Architects in Newcastle 
(1887) was that in which the Turbinia—the forerunner 
of the great turbine-driven vessels now on the sea— 
was launched, and it was highly appropriate that on 
the present occasion the author of this far-reaching 
innovation, Sir Charles Parsons, should receive the 
honorary freedom of the city of Newcastle-on-Tyne. 
The 1914 meeting will, too, be memorable for having 
brought to light an internal combustion engine of 
entirely new design. We refer to the Fullagar engine, 
of which full particulars appeared in our issues of 
July 10th and 17th last, and it will be of interest 
to note the influence which this new type of prime 
mover may exercise upon marine propulsion. 


Newport Docks. 

On the 14th of the month the extension of 
the Alexandra South Dock at Newport, Mon., was 
formally opened by H.R.H. Prince Arthur of Con- 
naught. The original South Dock was opened in 
1893 and had a water area of 20 acres and an entrance 
lock 470ft. in length. In 1905 were commenced the 
works of which the past month saw the completion. 
These consisted of enlarging the area of the South 
Dock to 96 acres of deep water and of constructing 
a new entrance lock 1000ft. in length. The sum 
invoived in the carrying out of these and certain 
additional minor works amounted to about two 
million pounds. The engineering difficulties that 
the engineers, Sir John Wolfe Barry, Lyster and 
Partners, and the main contractors for the civil engi- 
neering works, Messrs. Easton, Gibb and Son, had to 
surmount were considerable. The river Ebbw had 
to be diverted, and at the site of the new entrance 
lock some land had to be reclaimed from the rivers 
Ebbw and Usk. The nature of the ground at this 
point was very trying, a heavy stratum of slippery 
mud overlying a bed of sandy gravel and silt resting 
on marl rock. The entrance lock is carried out in 
concrete and involved the excavation of trenches 
about 60ft. deep. On the evening of July 2nd, 1909, 
the timbering of the trench prepared for the founda- 
tions of the west wall of the entrance lock suddenly 
gave way, and as a result about thirty-eight of the 
workmen in the trench at the time lost their lives. 
No blame was apportioned to anyone in the subsequent 
investigation. The mechanical engineering features 
connected with the new entrance lock are of much 
interest. The main contractors for this part of the 
work were Cole, Marchent and Morley. Near the 
new lock entrance a power-house containing pumping 
and electricity generating plant has been erected. 
The pumping plant consists of two Béving centri- 
fugal pumps, each with two runners, airectly coupled 
to vertical triple-expansion marine type engines of 
the main contractors’ design. Each engine develops 
600 brake horse-power at 90 revolutions and 1150 
brake horse-power at 125 revolutions. Fifty million 
gallons can be raised from the river Usk into the 
dock per tide during 2$ hours on each side of high 
water. Electric power is generated by two Howden 
high-speed engines driving 500-kilowatt alternators. 


New Difficulties on Italian Railways. 

THE list of punishments meted out to 
Italian railwaymen who abandoned their posts during 
the senseless tumults in June was published a few 
days ago. There has been no precipitation. The 
measures taken have been prompted by justice 
devoid of vindictiveness, though the proportion of 
servants dismissed or ‘‘ degraded” is judged as 
scanty by the general public of Italy, with whom the 
railway servants are growing daily more unpopular 
on account of their eternal agitations and insensate 
claims. The men, however, or rather the arrogant 
coterie which nominally represents them, declared 
from the first that any punishment whatsoever 
would instantly call forth a general strike. Com- 
mendatore Bianchi had therefore to face this threat 
or to abandon the position which offers one of the very 





few arguments in favour of nationalised railways. 
The employees are in Italy servants of the State, and 
outside the laws which govern capital and labour. 
They have special advantages and special means for 
the presentation and redress of grievances. By 
accepting these privileges they have implicitly re- 
nounced the adoption of violent methods, which in 
their case are punishable by the law. A general 
pardon on the part of the Government would, under 
these circumstances, have implied the tacit renuncia- 
tion of an essential right. Commendatore Bianchi 
has stretched clemency to the utmost, but what 
the men required of him was surrender, and not 
clemency. A threat is now held over the head of the 
Government to strike without warning at any moment. 
The time chosen will presumably be that of the vintage 
unless the leaders are brought to their senses by the 
certainty of failure. The struggle is one which 
should be followed by those who have a leaning 
towards the nationalisation of railways in England. 
Such a study, we think, might induce them to change 
their views. * 


The Royal Agricultural Show. 

THE annual show of the Royal Agricultural 
Society, which took place at the commencement of 
the month, at Shrewsbury, resulted in a very dis- 
appointing attendance on the part of the public. 
This year the number of persons who passed the turn - 
stiles only reached 87,000, compared with about 
180,000 at Bristol last year. Two causes contributed 
to the ill suecess—first, the breakdown of the weather 
on the popular days, and, secondly, the unsuitability 
of Shrewsbury for functions of this kind. This 
ancient city possesses much that is interesting to 
antiquarians, but is not surrounded by a population 
of sufficient magnitude to repay the visit of the 
finest agricultural show in the world; and if the 
society decides to select such centres it must 
be prepared for financial disappointments. The 
implement section was as large as usual, but con- 
tained few machines of special interest. Perhaps the 
most prominent feature of the exhibits was the 
number of engines adapted for operating on crude oil. 
Another noteworthy feature was the machinery 
shown for use in connection with road making. There 
seems to be a very successful future in store for com- 
pact self-propelled stone-breaking and tar impregnat- 
ing plants, which can be moved about to different 
parts and make use of the materials found in the 
immediate locality. That several firms are alive to 
the want was evident at the Shrewsbury show. 


The Hauenstein Tunnel. 

Ar 10.40 a.m. on Friday, the 10th of the 
month, the Hauenstein Tunnel on the Basle-Olten 
line in Switzerland, was pierced. The tunnel is 
5 miles 94 yards in length, and was commenced on 
February Ist, 1912. When completed it and its 
approach lines will replace the existing line between 
Sissach and Olten. On the latter line there is a 
tunnel | mile 968 yards in length, constructed in 
1854-8. There is practically no difference between 
the lengths of the old and the new routes. The 
reason for the construction of the new line is to secure 
all the advantages of an easier gradient. On the old 
line there is a gradient of | in 38 for about 4 miles, 
and on this incline the tunnel is situated. The rest 
of the route has an average gradient of about 1 in 48. 
On the new route the maximum gradient will be 1 in 95 
and in the tunnel the gradient will be 1 in 133 for 
about 4} miles and 1 in 666 for the remaining distance. 
As a result of the improved gradient wear and tear 
of rolling stock will be saved, economy of coal will be 
effected, and twenty minutes taken off the time of 
the journey between Basle and Olten. The contractors 
for the new tunnel were the Julius Berger Tiefbau 
Company, of Berlin, and the contract price was 
£792,709. The tunnel has been pierced about 
eighteen months in advance of contract time. The 
line, it is stated, will be ready for opening in about 
another eighteen months, but, writing on the day 
after the piercing, a Swiss correspondent informed 
us that it would probably be opened next June. 


Chew Reservoir. 

THE past month witnessed the completion 
of a piece of work of more than ordinary interest 
to water engineers, namely, the large new reservoir 
which has been under construction for several years 
for the Ashton-under-Lyne, Stalybridge and Dukin- 
field (District) Water Board. The Chew reservoir is 
said to be the highest of importance in the Kingdom, 
the crest of the embankment being 1605ft. above 
Ordnance Datum. Considerable difficulties have had 
to be overcome in connection with the construction of 
this embankment. The reservoir has a capacity of 
200,000,000 gallons, with a top water area of 50 acres, 
and will form a very valuable addition to the water 
supply of the district served by the Board. 








140 


THE ENGINEER 





Ava. 7, 1914 





ANTWERP WATERWORKS EXTENSION. 


A FIFTY years’ concession for the supply of water to 
the city of Antwerp was granted in 1873, but the 
work was not commenced till 1879, when it was taken 
over by Messrs. Easton and Anderson, who com- 
menced the construction and formed the Antwerp 
Waterworks Company. At that time the population 
was 200,000, but the municipality considered that 
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in the first instance it would be sufficient to provide 
33 gallons a head for 70,000 persons. 

It had already been decided that the intake should 
be at Waelhem, which is a small town 11 miles from 
Antwerp, on the main road leading to Malines and | 
Brussels. The river from which the water is taken | 
is the Nethe, which rises in the Campine district | 
and flows through Lierre and Duffel, before it reaches 
Waelhem. Two miles further down, at Rumpst, it 
joins the Dyle, on which Malines is situated, and just 
below this, the Senne, which flows through Brussels. 
These rivers together form the Ruppel, which dis- 


marked 1 to 6. The concession prescribed a pressure 
| of 5 atmospheres, or, say 160ft. head, and, as there 
| was no ground at sufficient elevation for a reservoir, 
| it was decided to pump direct into the distributing 
mains. To do this two sets of 170 horse-power 
| engines were put down, and worked day and night 
at speeds varying according to the demand, delivering 
| the water to Antwerp through a 20in. main. Storage 
| tanks for filtered water, marked 'T on plan, were also 
provided, so that a variation in the speed of the engines 
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Fig. 1—PLAN OF ANTWERP WATERWORKS 


should not interfere with the steady working of the 
filters. 

Of the six filter beds which formed part of the original 
installation at Waelhem, three were provided with 
spongy iron and three with sand. The Bischof system 
was adopted, and worked for several years. It was 
found, however, in course of time that with the 
Nethe water the oxidation of the iron choked the 
filters, necessitating constant attention and cleaning, 
so this process was discontinued. In 1885 purifica- 
tion by contact with metallic iron in revolving 
cylinders was used, and the filter beds which formerly 











charges into the Schelde, and all are more or less! contained spongy iron were converted into sand 
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Fig. 2—PUMPING STATION AT LUYTHAEGEN 


contaminated by sewage. Towards low tide the 
water which flows down the Nethe is clear, and it is | 
then admitted into the reservoirs, thus avoiding 
impurities carried up by the flood tide. The official 
Datum is that of average low water at Ostend, 
and the level at Waelhem ranges between 1.10 m. 
and 5.15 m. above this. It was decided that the | 
bottom of the intake culvert should not be less than 

0.50m. above Datum, so as to avoid any dirt 
which might be in suspension at extreme low water. 
When the works were started there were two intakes, 
42in. and 56in. in diameter, two settling . ponds, 
marked I. and IT. on the plan, Fig. 1, and six filters, 


filters. Another 56in. intake, three more sand filters, 
a third settling pond, and two clean water reservoirs 


| of 3000 cubic metres capacity were next added. 
| During this time the extension and equipment of 
| the chemical 


and bacteriological laboratories at 
Waelhem and Antwerp were completed, enabling the 
water to be analysed from the intake to the con- 
sumers’ taps. The working of each filter bed is 


| separately checked, so that they can be put out of 
| service and cleaned directly the effluent falls short of 


the required purity. 
In 1900 a second 20in. main was laid parallel with 
the first, but this did not allow the waterworks for 


long to keep pace with the increasing demand. Ney 
engines and pumps at Waelhem would have necessj. 
tated a third main, and to this the provincial engj. 
neers objected. Eventually it was decided to build 
a relay station at or néar Antwerp, and the company 
purchased six acres of land at Luythaegen, a village 


on the main road between Antwerp and Malines, aj 
a point nearly eight miles from Waelhem. A ney 
pumping station was erected there in 1904 gee 


Fig. 2—and a covered reservoir 62.38 m. long by 
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40.60 m. wide and 3m. deep, having a capacity of 
7500 cubic metres—say, 1,650,000 gallons— which 
was at that time half the daily requirement of Ant- 
werp, was built. The Waelhem engines were thus 
able to work at a uniform speed throughout the 
twenty-four hours. 

At Luythaegen there are four triple-expansion sur- 
face condensing marine-type vertical engines, and three 
direct single-acting trunk plunger pumps to each 
engine. Of these engines there are never more than 
three at work during the time of greatest demand, one 














Fig. 3—-MAKING PIPES ON THE BONNA SYSTEM 


being always kept in reserve. At night it is sufficient 
to have one engine running at quarter speed, or less. 
This installation affording considerable relief to 
Waelhem, it was possible to increase materially the 
pumping capacity at that station. The old boilers 
were replaced by new boilers, designed for a working 
pressure of 150 lb.; and alterations were made to tl.¢ 
engines to adapt them for the higher steam pressure. 
by fitting them with new cylinders and valve gea'. 
During this time the demand for water increas d 
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more rapidly than the population. New factories 
were built and existing works extended, and during 
a dry summer the watering of public and private 
yardens, the numerous tree-lined avenues, and other 
thoroughfares, was lavish. A day would commence 
with the Luythaegen reservoir full, and, notwith- 
standing that the Waelhem pumps worked at full 
pressure, it would be nearly empty before the demand 
slackened in the afternoon, To cope with this 
fluctuating demand it was decided in 1911 to con- 
struct a second reservoir on the other side of the 
engine-house at Luythaegen. This reservoir is 85 m. 
long, 30 m. wide, and 3 m. deep, the capacity, like | 
that of the first one, being 7500 cubic metres—see 
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together with three clear water tanks holding 4500 
cubic metres. But as Antwerp is still growing rapidly, 
and the demand for water increasing, the company 
decided, in order to keep well ahead of all require- 
ments, to prepare for the additions to its works, 
which might become necessary during the remaining 
years of its concession. 

The first step taken in 1912 was to provide increased 
carrying capacity of the mains between Waelhem and 
Luythaegen, to effect which the older of the two 20in. 
mains was replaced by one of 80 cm. (314in.) diameter. 
After careful investigations, it was decided to adopt 
| the Bonna system of reinforced cement pipes. These 
| pipes—-see illustration, Fi ig. 3—consist of a steel 
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Fig. 4—CONSTRUCTIONAL DETAILS OF SECOND LUYTHAEGEN RESERVOIR 


Fig. 2. Both these reservoirs are constructed in 
reinforced concrete on a bed of broken brick, suitably 
drained by collecting pipes into asump. The ground 
in and near Antwerp is of a sandy nature, the level 
of the underground water being only a few feet below 
the surface. Consequently the outer walls of the 
reservoirs are as much exposed to water as the inner, 
and had to be finished and rendered with the same 
care, ~The details of construction will be seen on 
Fig. 4; the floor, walls, and roof are supported by 
rolled steel joists connected by steel longitudinals 
and covered on both sides with expanded metal 
tied to the joists with steel wire. This formed a key 
for the concrete, which was thoroughly tamped 
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liner 2mm. thick, acetylene welded at the circum- 
|ferential and longitudinal joints, and reinforced 
| internally and externally. The external reinforce- 
|ment is of 10 mm. steel rod, wound spirally round 
| the liner with a pitch of about 75 mm. It is 
kept clear of the liner by rods of 4 mm. diameter, 
| spac ed every 10 cm. round its circumference. The 
| internal reinforcement is mere ly to hold the internal 
| cement, and is formed of a 4 mm. steel rod wound 
spirally, with longitudinal rods of the same diameter, 
arranged as in the external reinforcement. The 
reinforced liner is placed in a vertical mould, and the 
pipes are cast from the platform of a travelling gantry. 
The mixture used was half Rhine sand, one-third 
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Pig. 5—INTAKE AND RESERVOIRS AT NOTMEIR 


as the work advanced. The roof is carried on con- 
crete arches. The columns, like the rest of the 
Structure, are steel stanchions, surrounded by ex- 
panded metal, and concrete. The reservoirs are 
covered with earth, on which grass has been sown. 

Whilst the construction of the second reservoir was 
proceeding at Luythaegen, three new filter beds, 
each with an area of 1500 square metres, were made 
at Waelhem. There are now three intake reservoirs, 
or settling ponds, with a total capacity of 24,000 
cubic metres, ten gravel strainers with 600 square 
metres area, ten pre-filters with 800 square metres, and 
twelve sand filters with 15,100 square metres surface, 


Portland cement, and one-sixth ‘‘ Porte de France ” 
—a special quick-setting cement—and the moulds 
could be removed in about 25 minutes. The ends of 
the steei liners are left uncovered for a length of 
10 cm. when casting the pipe, and the joints are made 
by butting these ends and placing a steel band round 
them. Yarn, soaked in bitumen, is caulked into the 
band, and the joint is finished with lead tubing filled 
with yarn; a ring of reinforcement is then slipped 
in place, and the joint cast solid in cement. 

As many as twenty-five pipes of 4.20 m. length 
were cast in a working day. They were made at two 





depots, one at either end of the main. The manu- 











facture of the 12.5 kiloms. (nearly 8 miles) of piping 
was commenced in March, 1912, and by the end of the 
year water was running through the pipes from Wael- 
hem to Luythaegen. The total thickness of these 
pipes is 8 cm., and they will stand a pressure of 
11 atmospheres (say, 150 lb. on the square inch). 

The desirability of a fresh intake from the river, 
providing for an increased supply and a larger 
settling area, was next considered. The upper 
reaches of the river were inspected, and a site for the 
2onstruction of new works was selected at Notmeir, 
about midway between Waelhem and Duffel. The 
relative positions of the Waelhem and Notmeir 
works are shown on Fig. 1, while the general arrange- 
ment of the latter installation is shown on Fig. 5. 
The intake is made with a reinforced concrete culvert, 
3m. wide by 1.50m. high. After passing through 
the river bank it branches right and left to the two 
settling ponds, and it is provided with all necessary 
sluice gates, valve-houses, &e. The level of the flocr 
of the intake is at 0.44 m., with an apron at the level 
of zero. Each settling pond will hold 40,000 cubic 
metres of water. As at Waelhem, water is admitted 
just before low tide, twenty minutes being sufficient 
to fill one pond. They are used alternately, so as to 
provide a maximum period for settlement. 

In the engine-house there are two 18in. horizontal 
low-lift centrifugal pumps, each driven through 
gearing by a 100 brake horse-power oil engine of the 
semi-Diesel type, running at 250 revolutions per 
minute. The settling ponds are also connected at 
the northern end by a culvert 5.00 m. by 6.00 m., 
fitted with sluice gates. This culvert will allow the 
passage from one pond to the other of any necessary 
cleaning barge or suction dredger. The water is 
drawn from the settling ponds into the main sump 
by means of floating suction arms. 

Between the ponds there are eight parallel sets of 
gravel strainers and pre-filters, having areas of 2880 
and 2000 square metres respectively. The water is 
pumped to the gravel strainers through a Bonna pipe, 
80 cm. diameter, and passes upwards through the 
gravel strainers, of which there are three compart- 
ments in series, in each of the eight complete sets. 
It then passes downwards through the prefilters, 
which, like the gravel strainers, have their. bottoms 
formed of perforated reinforced concrete slabs. 

The water level at the outlet of the prefilters is at 
+. 7.00, and in ordinary work the water passes from 
these to an impounding reservoir, which will contain 
400,000 cubic metres (say, 88 million gallons). The 
top water level is such that water will flow by gravita- 
tion to the filter canals at Waelhem, or in case of 
emergency it may be delivered direct from the pre- 
filters at Waelhem through a concrete main 90 cm. 
diameter. This pipe, and that of 80 em. delivering 
into the gravel strainers, differs from the main 
between Waelhem and Luythaegen in having no steel 
liner, the total thickness of cement being 6 em. 
instead of 8 cm. The joints are cast in cement with 
a simple ring of reinforcement. The maximum 
pressure to which this main may be subjected is only 
that duetoa4 m. head. In order to draw off the water 
in its most efficient state the outlet tower is provided 
with sluices at levels of — 2.00, + 2.00, and + 5.00. 
Water can be admitted into the reservoir by the inlet 
tower at —2.00 and at + 5.00. The works, as 
completed, will deal with 50,000 cubic metres (say, 
11 million gallons) of water per diem. 

The second reservoir at Luythaegen, the extensions 
at Waelhem, and the new works at Notmeir have 
been carried out to the designs and under the super- 
vision of the consulting engineer to the company, 
Mr. F. 8. Courtney, M. Inst. C. E., 25, Victoria-street, 
Westminster. 





RAILWAY CONSTRUCTION IN SWITZERLAND. 
By S. BERG. 
THE EBNAT-NESSLAU BRANCH OF THE BODENSEE- 
TOGGENBURG RAILWAY. 
No. II.* 

We now return to the case of the embankment at 
km. 2-8 on the Ebnat—Nesslau line. Here the pro- 
cedure followed was in accordance with the idea 
just mentioned. Fig. 9 shows the situation. At 
first the culvert had been designed at the place 
indicated, but as a thorough examination by trial 
holes proved the site to be far too risky for building 
an embankment without some special precautions, 
this culvert was arranged in tunnel in the hillside, 
a method which proved easy enough, as rock was 
mostly met with. An extensive system of drainage 
channels, indicated on the plan Fig. 9, were made ; 
first of all, the big channel a—a—Figs. 9 and 10— 
which had to drain the pit to be made on the site of 
the embankment — vide cross-section km. 2-78, 
Fig. 10. 

The drains took away the excess of water originally 
present in the ground, but the clay continued very 
— all the same. Even after the pit had been 

xcavated for about a year, the clay was still quite 
=e and plastic only 0-3m. inside the wall of the 
excavation. This phenomenon in itself was not to be 
wondered at, as there was reason to believe that the 
layer of clay, the depth of which, however, was 
unknown, but was at least 6 m., was fed with water 
from strata lower down. 





* No. I. appeared July 31st. 
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Between kms. 2-2 and 2-9 the line crosses an old 
and, perhaps, prehistoric landslip, which had covered 
up the country with material containing blocks of 
rock and trees, the whole being itself covered in with 
clay and loam. This material formed the ground at 
the point in question. At a depth of about 2m. 
below the surface a layer containing trees and blocks 


the tipping was going on to commence to slip. For- 
tunately, the place where the spring appeared was 
not then thickly covered with material, so that it 
could be got at without much trouble and a special 
drain laid ; but the incident showed how careful the 
engineer has to be in cases of the kind. At this 
place, as also on a considerable part of the embank- 

























Fig. 9—-SECTION OF THE LINE BETWEEN KM. 


of rock was cut into, the quantity being about 7 per | 


cent. of the total layer. In the bottom of the pit 
a dry stone drain—b—5 on the plan, Fig. 9—was laid 
so that it could drain into the channel a—a. On the 
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2.7 AND KM. 3.0 


ment, excavated material from clay cuttings had to 
be used, and the effect of a ground spring on such 
material would have been very disastrous indeed. 

It is quite clear that with the dangerous kind of 


mountain side of the bank a big ditch was made, this | ground above mentioned the trouble experienced 


having to be mostly blasted out of the blocks of rock 
cropping out there, in order to intercept the surface 
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| very much depends upon the steepness of the slope 


of the ground ; the steeper it is the worse, of course, 
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Fig. 10—CROSS SECTION OF 


water as well as any surface watercourses which 
might exist. As a matter of fact, only one intermittent 
spring was met with, but it occasionally had a yield 
of about 10 litres per minute, or enough to have been 
the cause of damage. 
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Fig. 11L—DRAIN AT KRUMMENAU STATION 


The work proved a success. No movement at all 
saving the natural settlement of the bank was experi- 
enced. The total cost of drainage and excavation 
amounted to £550, or, as the embankment contained 
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Fig. 12—CROSS SECTION AT KM. 4.25 

30,090 cubic metres, about } shilling per cubic metre. | 
In spite of the very careful drainage, a spring 

marked with a cross on the plan—had been blocked | 

This spring caused the embankment en which 


up. 
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EMBANKMENT AT KM. 2.78 


the difficulty. At all events, if the slope does not 
exceed 10 per cent., a certain height of embankment 
can be put on the clayey ground by draining alone, 
and not excavating. The clay has a certain stiffness 
and carrying capacity, and will always, even if rather 
wet, carry up to from 5m. to 7m. of embankment, 
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Fig. 15—CROSS SECTION 


which only means a pressure of about 1 kilog. per 
square centimetre. However, if ground water be in 
excess, great care and caution have to be exercised. 
As there were indications of springs in the sloping 
hillside, the culverts necessary at kms. 2-89 and 2-97 
—0-45 m. and 0-60 m. concrete pipes—were placed 
at a depth of some metres below the ground surface, | 





and the excavation over the pipes was arranged as 
drainage channels. In both cases water-bearing 
strata were cut. 

The site which had to be chosen for the station of 
Krummenau (km. 4:2) was very swampy. The 
ground water was generally close to the surface, 
which consisted of a layer of peaty material 0-5 m. 
thick, having under it from 2m. to 3 m. of wet very 
soft clay and then shingle and sand. ‘To provide 
for the drainage necessary a culvert—a concrete pipe 
0-6 m. in diameter—was laid in at the lower end of 
the swampy part, as low as the level of the river 
Thur, into which the pipe had to discharge, would 
permit. At the upper end of the pipe was a deep 










Fig. 13—SLOPE WITH CONCRETE BLOCKS 


shaft, into which a specially constructed drain dis- 
charged. This drain, which was 240m. long, was 
laid parallel with the line on the mountain side, its 
section being as shown in Fig. 11. The bottom of the 
drainage channe! was concreted. In order to keep the 
concreting clear of the water, which drained heavily 
into the trench, the concreting was commenced at the 
lower end, where one or two earthenware pipes 
0-15 m. in diameter—or enough to clear away the 
water—were first of all laid down in the bottom of the 
excavation. ‘These pipes were then bedded into the 
concrete, or, rather, covered with it, and laid in 
advance of the concrete, thus keeping it clear of the 
water. Care, of course, had to be taken that the pipes 
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Pig. 14—SIDE VIEW OF SLIPPING SLOPE KM. 2.56 


did not get choked. This way of putting in the 
bottom floor of the drainage trenches or channels was 
used everywhere on this section, and proved a success. 
A 0-15 m. earthenware pipe only costs If. a metre, 
and was as a rule with the gradient generally used, viz., 
from | to 4 per cent., quite of sufficient capacity to 
carry off the water. The difficulty of keeping the 
trench free of water was thus overcome at low cost, 
and clean concreting could be done. On the concrete 
floor a dry stone drain 0-20m. by 0-20m. was 
constructed by means of stone filling, which as a rule 
had its top covered with a layer of branches or 
fascines 0-3m. to 0-5m. thick. The drain, inter- 
cepting as it did the ground water falling from the 
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OF SLIP AT KM. 2.56 


mountain towards the railway, lowered the general 
water level in the immediate neighbourhood, and the 
effect was very pronounced. 

When the line was staked out, pegs 1-2 m. to 1-5 m. 
long had to be used in order to secure a reasonable 
stability, since the water, as has been said, nearly 
covered the surface of the ground ; but one and a half 
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years after the completion of the drainage operations | 
the ground water did not appear above 2-5 m. 
pelow the surface—25 m. from the drain valleywards | 

and the carrying capacity of the clay had already 
become sufficient to stand the pressure of the station 
foundation without any extra widening. The cellars 
under the station also proved to be quite dry. 

This successful drainage of wet clay had, of course, 
its special reason, The ground water penetrating 
the clay—see Fig. 12—came from the strata of 
shingle and sand, the water pressing up on the under- 
side of the layer of clay. The drain not only relieved 
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upper edge forced out 8 cm., whereas its base remained | 
firm. The cause of the slip, of course, was the water, 
which in this case mainly acted in a hidden way, 
and the sliding plane was evidently on the surface 
of hard marly strata, which, dipping a little inwards, | 
kept the ground water back so that the lower layer of | 
clay or loam got converted into a more or less plastic 
mass, on which the main part of the body, not having 
lost its cohesion, stood, but, of course, with a very 
unstable equilibrium. Having regard to the, to a/| 
certain extent, favourable inwards inclination of the | 
hard strata, which was most likely the cause of the 
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THE SCHERZER BRIDGE OVER THE PAMBAN 
CHANNEL. 

WE have several times alluded to the new means of 
communication which have recently been provided between 
India and Ceylon. We may, for instance, refer our 
readers to our issues of May 2nd, 1913, and February 27th 
of this year. Up till February of this year communica- 
tion between Ceylon and the mainland had been effected 
mainly by steamer between Tuticorin and Colombo—a 
distance of 150 miles. Now, however, by extending the 
railways on both sides, the length of the sea passage has 
been reduced to some 22 miles. We have already described 
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Fig. 1—-PAMBAN BRIDGE—END STRUCTURE AND OPERATING MECHANISM OF ROLLING LEAF 


this pressure, but by lowering the level of the ground 
water it made the upper part of the shingle dry, 
transforming it into a water-absorbing stratum 
and making it act as a factor in drying the clay above 
it. It is quite clear that the natural conditions in 
this case were specially favourable. 

During the excavation in October, 1911, of the 
cutting at kms. 2-5 te 2-6—see Fig. 13—which was 
through old landslip material, clay and loam mixed 
with blocks of-rock and tree trunks on top of macl- 
stone, the preliminery indications of a slip were 
suddenly observed. The slope of the cutting was 
nearly finished, when a crack appeared on a length 
of some 60m.—see Fig. 14. Corresponding cracks 
developed on the surface of the slope above the 
cutting at the same time, and the slipping body 
advanced at a rate of lem. to 3em. a day. It was 
quite evident that, having regard to the mass of 
material involved—the dimensions of which were 
constantly increasing and the weight of which was 
certainly 3000 tons—it was most necessery to arrest 
the movement as quickly as possible, because any 
delay meant that the trouble would increase. More- 
over, @ little higher up the slope, at a distance of only 
some 10m., was the main road, and above this a 
gentle, somewhat uneven mountain slope, all evidently 
consisting of the material of the old landslip. 

The idea of trying to build a retaining wall had to be 
abandoned, as the wall would most likely have been des- 
troyed before it could be finished, even if quickly setting 
mortar had been used. As the only remedy likely to meet 
with success, concrete blocks—see Fig. 15—were intro- 
duced at the foot of the slope and in the hard ground, 
over which the slipping mass was sliding. In order 
to hasten the work as much as possible, the excavation 
for two of the blocks was done at the same time, 
and concrete 1: 5: 10 filled in. At the head, which 
had to take the thrust of the slipping mass, a cushion 
of stone filling was put in, so as not to bring the full 
thrust to bear on the concrete before it had had some 
time toharden. Four blocks arrangedat 10m. centres 
were first tried, but, as this distance proved too 
great, the clay being pushed out between the blocks 
Nos. 2 and 3 and 3 and 4, two more blocks were | 
introduced in the spaces mentioned, making a total | 
of six blocks. The slope then stood all right, but the | 
thrust was strong enough to turn the blocks, and | 


there was a tendency to lift them into an upright | the concrete by putting old rails or iron of suitable | carried on steel cylinders. 
position. 


The biock which moved most had its | 


very sluggish behaviour of the large-sized slipping 
body, it might possibly have been worth while to 
wait and see how matters would develop, on the off 
chance that the movement might cease by itself ; 
but as, on the other hand, there was no certainty 
that the movement would not commence to accelerate, 
it was,not thought prudent to face the consequences, 
which might easily have meant an extra expense of 
50,0008. 


In arresting, or trying to arrest, slipping movements 


the noteworthy vessels—the Curzon, Elgin and Hardinge 
—which are to carry on the service between Dharusnkodi 
Point in India and Talamanaar in Ceylon, and in the 
present article we propose to give some particulars con- 
cerning the Scherzer rolling lift bridge which forms the 
chief feature of the viaduct spanning the Pamban Straits 
between the mainland and Rameswaram Island by means 
of which the South Indian Railway has been extended so 
as toreach Dharusnkodi Point. The viaduct from Toniturai 
Point to Pamban is 6776ft. long, and the Scherzer Bridge 
is thrown across the Pamban channel, which is deep enough 
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Fig. 2—COMMUNICATION BETWEEN INDIA AND CEYLON 


it is frequently found that the most difficult part of | 
the problem is that there is not enough time for | 
arranging the necessary resistance, but with the block | 
system mentioned there is at any rate a remedy of | 
comparatively high resistance, that can be resorted | 
to, which can be applied where it seems to suit best | 
and which can be strengthened by putting in more | 
blocks if necessary. 

In urgent cases it might be advisable to reinforce 


section into the lower parts. | 


to allow of the passage of vessels of light draught. The 
viaduct has 145 openings, 143 of which are of 40ft. span, 
one being 43ft. and one 44ft. The accompanying map, 
which we reproduce from our issue of Febuary 27th last, 
will show its position relatively to the other points on the 
route to which we have alluded. 

The opening bridge is a double-leaf through Scherzer 
rolling lift bridge, measuring 225ft. from centre to centre 
of its main bearings and 16ft. between the centres of main 
trusses. At each end of the bridge is a fixed structure 
This structure includes two 
track girders upon which roll the segmental g.rders of 
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the movable leaves of the bridge operated by means of 
machinery at the rear end of the main trusses. Each leaf 
has a concrete counterweight of about 172 tons contained 
in a box built up of steel plates and angles, and carried 
between the rear ends of the two main trusses above the 
segmental girders. The machinery floor is situated in 
front of this counterweight. 

The leaves are raised and lowered at present by hand 
power, but provision is made for them to be worked 
electrically if required. It: has, however, been found in 
practice, so we understand, that the leaves of the bridge 
are so accurately balanced that two coolies working at 
each leaf are able to raise and lower them. The machinery 
transmits the power applied to a pinion on each side of the 
leaf, the teeth of these pinions engaging the teeth of the 
operating racks throughout the entire movement of the 
leaves. These racks are carried on the fixed structure. 
When the bridge is closed the leaves are held in a hori- 
zontal position by means of vertical anchorages embedded 
in the structure and carried up above the rear ends of 
the main trusses. 

An operating-house is built at each end of the bridge 
upon cantilevers projecting from the track girders. The 
houses are timber structures covered with corrugated 
iron. Access to all parts of the machinery from the bridge 
floor is provided by means of stairways and platforms. 
Shear locks are provided at the centre of the bridge, and 
also an automatic interlocking device which is connected 
with the railway interlocking system and with machinery 
locking mechanism. The shear locks consist of a diaphragm 
on one leaf extending between jaws on the other leaf. 
In opening the bridge both leaves are raised simultaneously, 
and when in its fully open position there is a clear opening 
of 200ft. In closing it the leaf with its diaphragm is lowered 
to such a position that the diaphragm is cleared by the jaws 
of the jaw leaf, and the jaw leaf lowered to such a position 
that the short jaw is cleared by the diaphragm leaf. The 
diaphragm leaf then continues to lower until its diaphragm 
touches the Jong jaw of the jaw leaf, after which both 
leaves come to the fully closed position together. The 
bridge is arranged for a single line—metre gauge—railway. 

The satisfactory erection and working of this opening 
bridge necessitated great care being taken in its manu- 
facture, and to ensure this several novel tools and appli- 
ances were designed by the constructors, who also tem- 
porarily erected and tested as far as practicable the 
bridge in their works prior to shipment. 

The consulting engineer for the bridge was Mr. Robert 

’ White, of 3, Victoria-street, Westminster, London, S.W., 
and the constructors and manufacturers were Head, 
Wrightson and Co., Limited, of Thornaby-on-Tees. 
The erection of the bridge was carried out under the 
supervision of Mr. R. L. Larson, engineer for the Scherzer 
rolling lift Bridge Company, who has kindly furnished the 
illustrations given on page 150, which represent the bridge 
during erection and after completion and which speak for 
themselves. Drawings showing details of the bridge are 
also given in our two-page Supplement and on page 143. 








OBITUARY. 


ROBERT BEWICK LONGRIDGE. 


Ir is with regret that we have to announce the 
death of Mr. Robert Bewick Longridge, M.1. Mech. E., 
at his home, Over Tabley, Cheshire, in his ninety- 
fourth year. Mr. Longridge was the pioneer of 
boiler insurance, and probably the oldest member of 
the Institution of Mechanical Engineers. He was 
educated at Edinburgh University, and afterwards 
was the head of the locomotive department at: the 
Bedlington Ironworks. As long ago as 1854 he was 
appointed chief inspector of the Manchester Steam 
Users’ Association. In 1859 he started the business 
of the Boiler Insurance and Steam Power Company, 
now the Vulcan Boiler Insurance Company. In 
1878 he left this company to take the control of the 
Engine, Boiler and Employers’ Liability Company, 
now the British Engine, Boiler and Electrical Insur- 
ance Company, Limited, of which he was for many 
years the chairman. 

Itis interesting to recall that within twelve months 
of the constitution of the Manchester Steam Users’ 
Association, Mr. Longridge issued the first set of 
instructions to firemen, which throws a strong light 
on the views held fifty years ago on the safety of 
boilers. They were as follows :—‘ In throwing on 
fresh coals, spread them evenly over the bars, com- 
mencing at the bridge end. Large coals should be 
broken into pieces not larger than a man’s hand. 
Never allow any part of the grate surface to be 
uncovered, nor allow the fire to burn too low. There 
should be not less than 4in. thickness of bright fuel 
on the bars when a fresh charge is thrown on. Keep 
the fire-bars free from clinkers. In case of the water 
falling below the bottom of the gauge glass, draw 
the fires at once; but if the plates of the furnace 
should have become red hot before this has been 
noticed and the fires cannot be drawn with safety, 
at all events close the damper, but on no account 
let water into the boiler. In such cases, if the engine 
be not at work, it must not be started, nor must the 
safety valve or any other valve be opened. In short, 
the boiler must be left undisturbed until it has 
gradually cooled down.” 

The fear of the myth concerning the terrible power 
of the spheroidal condition of water then over- 
shadowed all other dangers, and Mr. Longridge 
seems to have been a believer in the theory, for he 
induced the Committee of his Association to sanction 
the construction of a model boiler with which to 
demonstrate the truth of the theory. The vessel 
was 3ft. long and 18in. diameter, pi vided with water 
and pressure gauges and thermometer. The fire 
was placed on one side, so that the steam space 
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plates and under-water plates became heated. Super- 
heating of the steam occurred, but a fall of both 
pressure and temperature resulted each time that 
the water was agitated. The only mishaps which 
occurred were the fracturing of thermometer bulbs. 
Mr. Harman—Mr. Longridge’s successor as chief 
engineer to the Steam Users’ Association in 1859— 
appears to have grasped the fact that the latent power 
for mischief was not so much in the steam, as in the 
water of a boiler, and that therefore not only the 
pressure, but also the volume of a boiler should be 
regarded as measures of its destructive power. 

The chief engineer of the British Engine, Boiler 
and Electrical Insurance Company, Limited, is now, 
of course, Mr. Michael Longridge, M. Inst. C.E., a 
nephew, and the managing director is Mr. Charles 
Longridge, a son of the founder. 








WIRELESS TELEGRAPHY IN BRITISH 
TERRITORIAL WATERS. 

Tue following regulations have been made by the Lords 
Commissioners of the Admiralty prohibiting the use of 
wireless telegraphy by merchant vessels in the territorial 
waters of the United Kingdom and Channel Islands :-— 

(1) The use of wireless telegraphy is prohibited in the 
harbours and territorial waters of the United Kingdom 
and Channel Islands. 

(2) On entering any port or harbour or on directions 
being given to that effect by any naval, military, examina- 
tion service, customs, or police officer, the aerial wire or 
antenna is to be at once lowered, disconnected from its 
halliards and from the operating-room, and is not to be 
rehoisted while the ship remains in British territorial 
waters. 

(3) Any breach of these regulations renders the masters 
of offending ships liable to penalties and to the confiscation 
of the wireless apparatus of their ships. 

These regulations do not apply to ships owned (not 
chartered) by the Admiralty, whether they fly the Blue 
or the Red Ensign. 








DOCKYARD NOTES. 


WE are informed by the Secretary of the Admiralty 
that the rumour as to an explosion on board H.M.S. 
Centurion has no foundation. 





TuHE mobilisation of the British Navy was completed in 
all respects at 4 a.m. on the morning of the 4th inst. This 
rapidity was due to the measures taken and to the volun- 
tary response of the reserve men in advance of the Royal 
Proclamation. The entire Navy is now on a war footing. 


Tue Admiralty made on Tuesday last the following 
announcement :—His Majesty’s Government has taken 
over the two battleships, one completed and the other 
shortly due for completion, which had been ordered in 
this country by the ‘Turkish Government, and the two 
destroyer-leaders ordered by the Government of Chile. 
The two battleships will receive the names Agincourt 
and Erin, and the destroyer-leaders will be called Faulkner 
and Broke, after two famous naval oflicers. 





IRRIGATION WORK IN EGYPT AND THE 
SOUDAN. 

IN consequence of the present condition of affairs and 
of the impossibility of obtaining the necessary sums to 
finance so large an undertaking, the whole of the work in 
connection with the Ghezira irrigation project in the 
Sudan—the estimated cost of which is some £2,000,000 
sterling—has, we understand, been postponed—tem- 
porarily, it is believed. Moreover, we hear that the carry- 
ing out of the Delta scheme, which was recently sanctioned 
by the Egyptian Government, and which involved an 
expenditure of £800,000 sterling, has also been delayed. 
On Wednesday last a large contract for plant and machinery 
representing £150,000 and another for constructional iron- 
work of the value of £30,000, both in connection with the 
Senna Dam and White Nile Barrage undertakings, were 
dropped. At the same time several minor appointments 
of engineers and fitters were either cancelled or indefinitely 
suspended. 








EDUCATIONAL INTELLIGENCE. 


Manresa-road, 





Tue South-Western Polytechnic, Chelsea, 


will reopen on September 28th for day classes, and on September 


2lst for evening classes. The engineering courses include 
lectures in electrical and mechanical engineering, physics, 
chemistry, and mathematics, and practical instruction in the 
fully equipped laboratories of the Institute. The evening courses 
include, besides the engineering courses as above, classes 
in electrical wiring, building construction, and other trade 
subjects. Arrangements have been made for placing students 
who have passed satisfactorily through the three years’ day 
course in positions with large engineering firms, and hitherto 
such firms have offered more vacancies than the Institute has 
been able to fill with its students. 

Tue Executive Committee of the City and Guilds of London 
Institute has appointed Mr. Alfred J. Margetson, B.Sc. (Lond.), 
M.Se., at present Assistant Professor at the City and Guilds 
(Engineering) College, Kensington, to the Professorship of 
Civil and Mechanical Engineering at the Technical College, 
Finsbury, vacated by Professor E, G. Coker on his appointment 
to the Chair at University College. 


WE are informed that special courses of advanced lectures 
on ‘‘ Advanced Railway Engineering,”’ “‘ Irrigation,’ ‘‘ Modern 
Explosion Engines for Automobiles and Aircraft,” ‘“* The 
Design of Aeroplanes,”’ “* Factory Administration and Accounts,” 
“The Commercial Aspect of Electrical Engineering,” and 
‘* Central Station Practice and its Relation to Legislative Enact- 
ments’? have been arranged at King’s College (University of 
London), Strand. 


| extensive survey of the whole of Cape Point. 





NEW LIGHTHOUSE AT CAPE POINT. 


By H. C. COOPER, Lighthouse Engineer, South African Rail. 
ways and Harbour Administration. 


Tue South African seaboard is well lighted. It has tv 
be. Few coastlines give more anxiety to mariners, and 
of that coastline no portion is more troublesome than the 
strip from Cape L’Agulhas round the Cape Peninsula 
Here, therefore, efficient lighting is of the utmost impor- 
tance to shipping, and is provided by the Government. 
Leaving Capetown for the East Coast, there is the Robbe), 
Island light to the north, and then the Green Point light 
More distant, at the south end of the Peninsula, is situate: 
a lighthouse at an altitude of 816ft. This is the Ca; 
Point lighthouse. It is the highest in the world. Thy 
object with which it was constructed was a twofold one - 
that of lighting the portion of the Atlantic which beats o1, 
the west side of the Peninsula, and of lighting False Bay 
on the eastern side. But the lighthouse is perched on » 
windswept rock in the turbulent Atlantic, and is often 
obscured by clouds and mist which, almost daily, gather 
heavily around it. With the growth of shipping, there 
fore, the tendency for the light to be obscured at times by 
fog and cloud became more and more serious. ‘The dangers 
of the coast were of a nature that might not safely be 
hidden. <A more efficient light became necessary. Then 
were commenced the preliminaries for the construction of 
a new lighthouse, not remarkable in itself, but remarkable 
for its almost inaccessible site, and for the difficultics 
which characterised its construction. 

The matter of site especially raised considerable ditli- 
culty. Due north, about a mile from the end of Cape 
Point, is that rocky and notorious promontory, the Cape 
of Good Hope, known to the early Portuguese navigators 
as the Cape of Storms. A Parliamentary Commission, 
appointed in 1896, recommended that a light be placed 
there as a substitute for the Cape Point light. 

The objection to this proposal, and a very serious obiec- 
tion, was that the whole of False Bay, the South African 
naval station, would be left unlit with probably serious 
consequences for such boats as in passing failed to pick up 
the proposed Cape of Good Hope light. On the other 
hand, the ideal position for the light, from a utilitarian 
point of view, would be the extreme end of Cape Point. 
proper; but the engineering difficulties in the way of 
erecting a lighthouse there would, it was thought, prove 
insurmountable. 

In 1905, however, the lighthouse engineer made an 
Owing to 
the very precipitous nature of the rock, the survey proved 
one of considerable difficulty. In many places it was 
necessary to descend the cliffs by means of ropes, and 
further embarrassment was caused by the prevailing winds, 
which blew so fiercely as at times to make the retention of 
foothold on the rock a matter of extreme difficulty By 
persevering, however, the survey was completed and a 
suitable site chosen for the new light. 

Then arose the knotty question of how materials were 
to be conveyed to the site. For a long time it baffled 
solution, but at last a scheme was hit upon. A road, 
about Sft. wide, was cut out of the sheer cliff. At the 
same time the granite at the site was being steadily blasted 
away, until sufficient space had been provided to accom- 
modate the lighthouse tower. The road was three- 
quarters of a mile long, ahd tram-lines were laid on it for 
the conveyance of material. For over nine months a 
band of dogged workmen, with dynamite and 
fought inch by inch with Nature, but even when the 
and it was hewing done under every 
disability—the obstacles were great. The gradients of 
the tram-lined road were necessarily steep. They aver- 
aged 1 in 4 mainly, but for over 360ft. the gradient was 
more than 1 in 2. ‘ 

Over such severe gradients special methods were 
required for holding the loaded trolleys in check. Brakes 
were used, supplemented by rope tackles, and in the worst 
places powerful winches and wire ropes. The last’ stage 
of the transporting was with a large Scotch crane on the 
edge of a projecting ledge, by which material was lowered 
150ft., the fall from the crane passing over a 40ft. boom 
about a quarter of the way down to take the load clear of 
the rocky ledges. The final run is by trolley to the site 
of the tower. 

This tower is built in the form of a square and is 21 ft. 
wide. Two corners are actually supported on concrete 
buttresses, carried well down to a lower ledge, as the area 
excavated is not sufficient to take the whole width of the 
tower. ' Local stone, built in cement mortar, has been 
employed, being obtained from a quarry about half a mile 
up the slopes. 

An extremely disappointing factor presented itself 
at the beginning. It was hoped to use the stone quarried 
on the site when excavating, but it could not be dressed 
and was unsuitable for building purposes, which necessi- 
tated opening the quarry above. Even this quarry proved 
troublesome, as the stone kept giving out, and new sources 
had to be tapped constantly. Moreover, the nearest 
fresh water supply is some seven miles from the site of the 
tower, so water caught from the roofs of the temporary 
buildings has had to be taken down by trolley and finally 
by pipe. Sand, also, was difficult to discover, but by good 
fortune a cave at sea level was at last found containing 
apparently an inexhaustible quantity of good sand. The 
transporting of this to the building site was a hard task, 
and was accomplished by natives carrying the sand in bags 
up a zigzag path to a height of 260ft. above the cave. 
The cement and other building materials and the apparatus 
for the new light were conveyed by ox wagon from Simons- 
town and had to be taken down by trolley as before 
described. Many pieces of the new light weighed over 
1} tons. A large quantity of such materials as ropes, 
blocks, chains, and timber was carried out by boat, landed 
at the point, and dragged up the face of the cliff. One of 
the difficulties attending this work was that everything 
had to be done by hand gear, as, owing to scarcity of water 
and absence of fuel, no steam gear could be employed, 
except at prohibitive cost. 

The new light is of the first order dioptric type and has 
a power of over half a million candles. The whole of the 
lenses are carried and revolve in a mercury bath. There 
is also a subsidiary light in the base of the tower, which 
throws a warning red beam over two dangerous rocks 
known as the “ Bellows ” and “ Anvil,” the former being 
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TRAMLINE FOR TRANSPORTING MATERIAL 


the cause of the wreck of the Portuguese liner Lusitania 
some three years ago. 

Indeed, Cape Point is probably one of the most inac- 
cessible portions of the Peninsula. Access is gained only 
by traversing a rough veld track strewn with boulders 
and sand. For the transport of heavy materials it is 
a perfect quagmire of difficulties for 20 miles, the distance 
from Simonstown, which is the nearest town and the place 
from which everything, including food for the workmen, 
has to be transported. What this transportation entailed 
may be gathered from the fact that £3 per two thousand 
pounds loaded had to be paid for wagon hire. The 














weight of material carried down to the site on which the | 


tower was constructed was well over 700 tons, of which 
over 140 tons had to be brought from Simonstown. Thus 
cement cost 33s. per cask on the works, sand 7s. per cubie 
yard, and water 2d. per gallon. 

The illustrations appended may give a slight indication 
of the undertaking, but cannot possibly convey the wild 


| and rugged grandeur of the scene of operations or the 


heart-breaking ditficulties it hid. 

















LIGHTHOUSE TOWER UNDER CONSTRUCTION 


OMNIBUSES AND RoAp-UrkrEp.—A Departmental Com- 
mittee has been promised to deal with the whole 
| question of whether both motor omnibuses and trolley 

omnibuses should contribute towards the maintenance 
|of roads. Several decisions of Parliamentary Com- 
mittees will also compel motor omnibus companies and 
municipalities running omnibuses outside their own areas 
to contribute towards road maintenance. Chiefly in this 
connection may be mentioned the new main road which it 
| is proposed to construct to the west of London, where a 
| toll of three-eighths of a penny per omnibus mile will 
| have to be paid by the omnibus companies using the road, 
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THE SAVEOIL CREOSOTING MACHINE. 


A NEw type of creosoting machine for dealing with 
railway sleepers, telegraph poles and the like has been 
patented and introduced by the Saveoil Creosoting Com- 
pany, of Dickson-street, Glasgow. This machine, which 
has been named the “* Saveoil’’ creosoting machine, was 
designed with the special objects of giving the timber 
treated the maximum and most uniform penetration 
economically obtainable, with the minimum or any 
desired final retention of creosote oil, and of preventing 
loss of oil, time and labour in the process. 

The machine—drawings of which are given on page 147 


*kick-back ’’ of oil when the pressure is released, nor 
can there be any material subsequent extraction by the 
use of a final vacuum. 

Experiments were carried out at the Royal Technical 
College, Glasgow, to test the accuracy of this principle, 
and the results fully confirmed the views held by the 
inventor. From the data supplied by these experiments 
a machine was subsequently designed and erected at the 
Glasgow and South-Western Railway Company’s creosot- 
ing works, Irvine, and the results of a large number of 
treatments with the machine bear out the claims made. 

The drawings on page 147 give, in the left top corner, 


' an elevational side view of the Saveoil machine, in which 


the loading end is on the right-hand side. A sectional 


~ Run back 


Feed 











run. The sleepers are placed in the trough in blocks of 
eight, and are pushed forward by a buffer ram a distance 
equal approximately to their own length, the buffer ram 
returning to its original position. This operation is 
repeated until three batches of sleepers are in the trough, 
when the buffer ram pushes the whole quantity forming 
a charge into the tube at position I.—see page 147. The 
reciprocating action of the buffer ram is effected by means 
of endless chains, and is controlled by a lever. All the 
mechanism is placed below the platform level, which is 
thus left entirely clear for feeding. 

The driving mechanism is situated at the loading ena 
of the machine. The shaft G is provided with fast-and- 
loose pulleys, and is belt-driven, motion being transmitted 
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—consists of three lap-welded steel horizontal tubes A 
with welded-on flanges, each of which is 33in. in diameter 
by 28ft. 6in. long. These tubes, which are open at the 
ends, are bolted between two end plates B, at angles of 
120 deg. apart, the whole revolving on a horizontal stay- 
shaft C, mounted in an open tank D, in which the level 
of the preservative liquid is maintained up to the centre 
of the shaft. An arrangement of gearing turns the end 
plates carrying the tubes, through 120 deg. every four 
minutes, and a clutch operated by a stopper ram through 
the lever E stops the tubes accurately in the same relative 
positions in turn. A stopper ram is provided at each end 
of the machine, and the accuracy of position is obtained 
by the tapered ends of the stopper rams entering into 
holes in the end plates, thus stopping the tubes in the 
three positions, viz., I., I1., and III. 

The sleepers are loaded at the position I. and the tube 
is revolved into position II. In this latter position the 
tube is flooded, and by means of sealing pistons F, the 
ends of the tube are closed, and the contents subjected 
to a pressure of 400 lb. to 550 lb. per square inch. These 
sealing pistons are now withdrawn and the tube revolved 
into position III. In this position the impregnated sleepers 
are subjected to a vacuum. The next movement brings 
the tube into position I., when the treated sleepers are 
discharged from the tube by a fresh charge entering. 

A feature of the Savedil machine is the rapidity with 
which the cycle of operations is carried out. The tubes 
move from one position to another in 18 sec. This gives 
3 min. 42 sec. for loading the sleepers, and the same 
time for impregnating them with creosote under pressure, 
and also for subjecting them to a vacuum after they have 
been impregnated. As shown by Fig. 2, the sleepers are 
2 min. 6 sec. under pressure. By thus rapidly immersing, 
impregnating and subjecting the sleepers to a vacuum, 
it is claimed that full advantage is taken of the air 
ordinarily contained in the cells of the wood for the 
recovery of the superfluous creosote injected during the 
pressure period. In this connection the action of the 
Saveoil machine, as compared with that of existing plants, 
may, it is pointed out, be described as similar to that of a 
piston during the compression stroke. If the piston he 
moved very slowly on the compression stroke there is 
little or no compression of air, as the air has time to 
escape between the cylinder wall and the piston; but if 
the piston be suddenly thrust home the compression is 
high, and the consequent “‘ kick-back” severe. In the 
latter case there is no time for the air to escape. Similarly, 
if the air in the wood cells be allowed to escape while 
the creosote is being forced into them, there can be no 
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Fig. 1-ARRANGEMENT OF CREOSOTING PLANT 


detail of the pressure cylinder F is also given. In the right 
top corner is an end view looking from the loading end. 
In the left bottom corner is a plan of the machine ; while 
in the right bottom corner is a cross section taken through 
the centre of the machine showing the construction of the 
oil tank. Fig. | is a general arrangement drawing showing 
the arrangements for loading and discharging the sleepers, 
pipe connections to pumps, supply tank, &ec.; Fig. 2 
a diagram showing divisions of cycle corresponding to 
positions of cams P and Q; Fig. 3, a section of the sole 
plate showing the drainage arrangement for emptying 
the tank; Fig. 4, an enlarged section on the line ef in 
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Fig. 2—CYCLE DIAGRAM 


vacuum plate Z and connections to the centrifugal and 
vacuum pumps ; and Fig. 5, a section through the stopper 
ram U. 

Cycl- at Position I.—Referring to the general arrange- 
ment drawing—Fig. 1—the feeding is effected by placing 
the sleepers in a trough or cradle formed on the feeding 
platform, which is arranged at a convenient height to 
receive sleepers either from railway wagons or from an 
adzing and boring machine. The bottom of the trough 
consists of anti-friction rollers over which the sleepers 
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to the shaft H through a worm reducing gear. Wheel J 
runs loosely on the shaft H, unless engaged with it by the 
clutch K, when it then drives shaft L on which pinions are 
keyed. These pinions in turn rotate the end plates B, 
on which circular racks are mounted. The clutch K is 
thrown in and out by the lever E, which is connected with 
the stopper ram at the loading end. The wheel N is keyed 
to the shaft H which drives the cam shaft O through a 
worm reducing gear. ‘The cams P and Q are keyed to the 
shaft O, which makes one revolution in four minutes, 
this being the time given to each cycle of operations. 
These cams operate the slide valves R and § respectively. 
The slide valve R controls the supply of fluid under pres- 
sure to the pressure cylinder T, and the slide valve S 
governs the supply of fluid under pressure to the stopper 
rams U. The slide valves R and 8, draw-backs V for draw- 

















Sluice Valve 


Fig. 3—SECTION OF SOLE PLATE 


ing back the sealing pistons F, and the draw-backs on 
| the stopper rams for withdrawing the rams from the holes 


W are all connected direct to the pressure pumps. 
Cycle at Position II.—The cam P opens the slide valve 
R to exhaust, which releases the pressure in the pressure 


| cylinders T, and the draw-back rams V pull back the sealing 
| pistons F from the faces of the end plates. ‘Then the cam 


the view at the right top corner of page 147, showing | 


Q opens the slide valve S releasing the pressure on the 
stopper rams U, so that the stopper rams are withdrawn 
from the holes W, thus throwing in the clutch K through 
lever E, and the end plates carrying the tubes begin to 
rotate. The cam Q then admits the pressure to the stopper 
rams, thus forcing the tapered ends of rams against the 
faces of the end plates, and when the next holes W in 
the end plates come opposite the stopper rams, the rams 
enter, thus disengaging the clutch K and stopping the 
motion. The cam P operating the slide valve R is so 
timed that the sealing pistons do not come into action 
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until one minute after the motion is stopped, so as to 
give ample time for the complete flooding of the tube 
which has moved with its charge of sleepers from position I. 
to position IT. When this time has elapsed, the cam P 
opens the slide valve R to pressure, and the fluid under 
high pressure enters by the pipe connection X forcing 
the sealing pistons F in pressure cylinders T forward 
against the end plates B. This forward movement of 
the sealing pistons is caused by the orifice admitting the 
liquid through the piston into the tube being much smaller 
than the inlet X, and the sealing is effected by the differ- 
ence in area of the pressure cylinders and tubes. These 
sealing pistons are fitted with copper rings to ensure a 
tight joint when forced against the end plates. The pulling 
back action of the sealing pistons, previous to movement, 
is to prevent these rings from being injured. 

Another feature in the design is that the end plates 
forming the tank are cast in one piece with the pressure 
cylinders T. These cylinders are tied together by one 
stay shaft C and two stay bolts d. These stay bolts and 
the stay shaft take all the stress due to the liquid pressure 
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Pig. 4—SECTION OF VACUUM PLATE 


induced in the cylinders, thus allowing the tank plates 
to serve merely as retaining walls for the liquid. 

The pumps run continuously, and are of small capacity, 
as they have only to supply the fluid forced into the sleepers 
plus the amount necessary to move the sealing pistons 
and stopper rams. All the exhausts are returned into the 
machine tank D, which is provided with three overflow 
ports Y, to carry off the oil displaced by the tubes entering 
the liquid. This overflow goes into a supply tank placed 
alongside the machine—all as shown on general arrange- 
ment drawing, Fig. 1. 

Cycle at Position III.—The above cycle is repeated 
with each revolution of the cam shaft O. The tube with 
the sleepers which have been subjected to pressure moves 
into position ITI. between the vacuum plates Z—see Fig. 4. 
These plates are kept against the end plates by springs, 
and extend down below the level of the fluid in the tank, 
and thus trap most of the fluid in the tube as it moves up 
to position IIT. When the tube stops in position III. 
the liquid in it is removed by a centrifugal pump at the 
loading end of the machine through pipe connection a 
—see page 147 and Fig. 4—thus producing a quick vacuum, 











Fig. 5—-SECTION THROUGH STOPPER RAM 


and a vacuum pump at the other end further exhausts 
the tube through pipe connection 6. Pins are provided 
for the ready adjustment of the pressure springs holding 
the vacuum plates in position. The next movement 
brings the tube which has just been evacuated into posi- 
tion I., in which position the treated sleepers are dis- 
charged by a fresh charge entering. The complete cycle 
of operations, in. which three cylinders pass through the 
tank, takes 12 min., and after the first charge is delivered 
the output is continuous, each charge of twenty-four 
sleepers following the other at periods of 4 min. 

The top of the tank over the end plates B is covered with 
sheet steel lagging for ready removal for cleaning and 
inspection. The supply tank and machine tank D are 
further provided with pipes for steam heating to keep 
the liquid at the desired temperature. Sight glasses are 
also provided in the tank walls to show the level of the 
liquid. 

The accompanying table gives the results of a compara- 
tive test made between the ** Saveoil”’ and ‘‘ Full Cell ”’ 
processes at the Glasgow and South-Western Railway 





Company’s creosoting works, at Irvine. Six Glasgow and 
South-Western Railway sleepers were indiscriminately 
taken from a stack and cut in half. The railway company 
treated one set of halves, marked in the table Series 2, 
Nos. 1-6, in the usual way, and the corresponding halves, 
marked Series 1, Nos. 1—6, were treated by the ‘‘ Saveoil ” 
machine. The saving of oil as compared with the ** Full 
Cell *’ will be observed. The results also show an example 
of the variation in the absorption of individual sleepers 
treated together by the two processes. In this batch of 
six, it ranged in the “‘ Full Cell’? process from 1.09 gallons 
per sleeper to 6.14 gallons. The comparison indicates 
that a much more uniform absorption is obtained by the 
“*Saveoil ” machine, the half sleepers treated by it show- 
ing an absorption of 1.25 gallons to 3.04 gallons per 
sleeper. The treated half sleepers were again cut in half, 
and the average cross sectional area creosoted by the 
“*Saveoil’’? machine was found to be about 30 per cent. 
greater than that of the halves treated by the ‘‘ Full Cell ” 
process. 

Comparative Tests carried out at the Glasgow and South-Western 
Railway pany’s Creosoting Works, Irvine, of ‘* Saveoil” 
Process of Treatment and “‘ Full Cell”’ Process, as Normally 
Employed by the Glasgow and South-Western Railway Company. 
Temperature of Creosote Oil was the same for both Tests, viz., 
85 deg. Fah. 





—“ SAVEOIL” PROCESS. 





Percentage 
increase 
of 
original 


= Creosote Creosote 
> half sleeper half sleeper Creosote) retained retained in 
* befureim- afterim- retained /in pounds gallons 

% pregnation pregnation in per. cubic per whole 











= in pounds. in pounds. pounds. foot. sleeper. weight. 
1 51.00 65.50 14.50 9.81 3.04 | 28.43 
2 52.00 65.00 13.00 8.34 2.58 25.00 
3 52.00 61.00 9.00 5.73 1.77 17.30 
4 52.00 59.25 7.25 4.67 1.44 13.94 
5 50.50 60.00 9.50 4.05 1.25 12.87 
6 51.50 64.00 12.50 7.84 2.43 23.78 
SERIES 2.—‘* FULL CELL” PrRocrss, 
1 | 9.25 2.86 26.78 
2 | 12.31 ‘ 36.89 
3 7.34 22.16 
4 3.54 10.57 
5 | = 7.50 23.80 
6 | 30.50 19.82 60.09 
Series 1. Series 2. 
Average per cent increase of original weight.. 21.22 30.05 
Average creosote retained in pounds per cubic 
Ce, bb Pas ae Oak Seat es on 7.04 9.97 
Average creosote retained in gallons per 
oe ‘wa Mae eee 3.09 


sleeper. . a ae 
Advantages claimed for the ‘‘ Saveoil”’ machine are : 
—(1) That it has a treating capacity of six sleepers per 
minute, or 3600 per working day of ten hours; (2) that 
the machine can also treat telegraph poles, crossing 
sleepers, paving blocks and the like; (3) that no initial 
air pressure is required to regain the superfluous creosote 
injected; (4) that the sleepers leave the machine dry, 
and as no bogies are used, no oil is lost by “‘ dripping ”’ ; 
(5) that the operation is continuous, the sleepers being 
fed into the machine, treated and discharged for shipment 
concurrently ; (6) that the machine is entirely self-acting ; 
there are no doors or valves to be opened and closed, nor 
bogies to load and unload; the only labour required is 
for placing the sleepers in the feeding trough, and for 
loading the treated material for dispatch; (7) that the 
running costs are low; (8) that the ground space required 
is small; and (9) that the machine is adaptable to various 
conditions ; the period of either pressure or vacuum can 
be increased or decreased according to the nature of the 
timber. The machine is also reversible, and may thus be 
used for “‘ Full Cell” creosoting, zinc chloride and other 
treatments. 








THE WORLD'S METAL STATISTICS. 


Ir may be of interest, as in preceding years, to refer 
to the statistics which are annually issued by the Frank- 
fort Metall Gesellschaft and the Metallbank and Metal- 
lurgische Gesellschaft, and which have just been published 
for the twentieth year in succession. The statistics deal 
at some length with the production, consumption, average 
prices and stocks of copper, lead, zine and tin in 1913, 
together with nickel, aluminium, quicksilver and silver. 
The consumption of the former four classes last year was 
to some extent of a stationary character, but it is impos- 
sible to state definitely whether this was due to the use 
of a reduced quantity or to the exercise of reserve on the 
part of manufacturing industries. 

The return, which shows that the production of copper 
throughout the world in 1913 experienced a decrease for 
the first time in six years, gives the figures in metrical 
tons at 1,005,900 tons, as compared with 1,018,600 tons 
in 1912. Although the reduction amounts to 1-24 per 
cent., it does not appear to be of much importance having 
regard to the exceptional increase of 13-9 per cent. 
which took place in the output in 1912 as against the 
previous year. The copper works in the United States 
produced 589,100 tons, or 58 per cent. of the world’s 
output, this quantity contrasting with 592,900 tons in 
1912. The small decline is attributed to the diminution 
in the mines’ production from 563,000 tons in 1912 to 
557,400 tons last year, and the imports of foreign ores 
and matte were inadequate to equalise matters, the 
supplies of Mexican ores having been at a standstill. 
A total quantity of 725,200 tons of raw copper, as con- 
trasted with 731,400 tons in 1912, was placed at the dis- 
posal of the refineries, but as America put on the market 
736,000 tons of finished copper in 1913, as compared with 
717,600 tons in the previous year, it follows that the stocks 
at the works and refineries were decreased. In Canada, 
where the production largely increased in 1912, a decline 
took place from 15,500 tons in that year to 13,800 tons 
in 1913. It is estimated that Mexico furnished 50,000 
tons last year, as contrasted with 60,000 tons in 1912, 
and South America 40,000 tons, as in the preceding year. 

The production of raw copper in Europe is returned at 
186,500 tons in 1913, as against 195,300 tons in the 
previous year, or 18-5 per cent. and 19-3 per cent. of the 
world’s output in the two years respectively, the chief 
portion of the reduction applying to Great Britain, which 








produced 52,100 tons, as against 63,100 tons in 1912, 
A diminution also occurred in Spain, which turned out 
54,700 tons, as compared with 59,900 tons, the decrease 
mainly affecting the Rio Tinto mines. On the other hand, 
the production of raw copper in Germany rose from 38,900 
tons in 1912 to 41,100 tons last year, and that of Russia 
from 33,500 tons to 34,300 tons, or by 2-3 per cent, 
This insignificant increase, which may be contrasted with 
the advance of 30 per cent. in 1912 over 1911, is the result 
of a reduction in the smelting of copper ores in the Urals. 
The output in Australia receded from 44,900 tons in 1912 
to 41,800 tons last year in consequence of a lengthy 
strike, but on the other hand the production in Japan 
again underwent exceptional development, the figures 
being 56,000 tons in 1911, 67,000 tons in 1912, and 77,200 
tons in 1913. Concerning the consumption of copper 
throughout the world, the return represents a total of 
1,044,500 tons, as compared with 1,038,700 tons in 1912. 
The share of Europe amounted to 63-9 per cent., as against 
61-2 per cent., whilst that of the United States declined 
from 36-5 per cent. in 1912 to 34-6 per cent. in 1913. 
The world’s production of lead, which next occupies 
attention, is recorded at 1,186,700 tons, as against 1,181,800 
tons. In Mexico alone there was a decline of 46,000 tons, 
but this deficiency was equalised by the increased output 
in Europe, Australia and the United States. On the 
other hand, the consumption of lead amounted to 1,196,200 
tons, as compared with 1,201,800 tons in 1912, and of 
these totals, 713,200 tons and 711,500 tons devolved upon 
Europe in the two years respectively. In the case of 
zine, the aggregate production advanced from 977,900 
tons in 1912 to 997,900 tons last year, Europe having 
been responsible for 673,900 tons and 661,100 tons in the 
two equivalent years. The consumption of raw zinc 
totalled 1,012,700 tons, as contrasted with 996,900 tons 
in 1912. It is mentioned in this connection that the 
International Spelter Syndicate, and consequently the 
German Zine Works Syndicate, were prolonged last 
December to April 30th, 1916. The international output 
has been subject to a restriction of 16 per cent. since the 
end of April, 1914. Proceeding to deal with tin, the return 
shows a production which increased from 124,700 tons 
in 1912 to 128,900 tons last year, the augmentation 
almost entirely devolving upon the Straits Settlements. 
Great Britain is credited with 25,200 tons in 1913, as 
against 21,500 tons; Germany with 11,500 tons, as com- 
pared with 11,000 tons; China, with 6000 tons, as con- 
trasted with 8782 tons; and Australia, with 4870 tons, 
as against 5130 tons. On the other hand, the world’s 
consumption decreased from 127,700 tons in 1912 to 
124,900 tons last year, the reduction being chiefly due to 
the smaller quantity worked up in the North of America. 
The consumption in Europe alone amounted to 68,900 
tons, as compared with 65,500 tons, Great Britain having 
used 24,400 tons and Germany 19,300 tons, these con- 
trasting with 21,800 tons and 20,200 tons in the two 
years respectively. The following tables show the pro- 
duction, consumption and stocks in metrical tons, together 
with the average prices in pounds sterling in English 
or long tons in the past three years, and the respective 
consumption of the four principal countries :— 


PRODUCTION, CONSUMPTION, STOCKS AND AVERAGE PRICES. 


Copper. 
1911. 1912. 1913. 
Production in metrical tons .. 893,800 1,018,600 1,005,900 
Consumption in metrical tons 954,100 1,038,700 1,044,500 
Stocks at end of the year in 
metrical tons .. .. 102,100 83,400 66,200 
Average price . £5618. 9d. £73 1s. 2d. £68 5s. Od. 
Tin. 
Production in metrical tons.. 117,600 124,700 128,900 
Consumption in mefrical tons 119,500 127,700 124,900 
Stocks at end of the year in 
metrical tons .. A 19,580 14,150 16,571 
Average price. . .. £192 73.9d. £20983 5d, £201 13s. 7d. 
Lead. 
Production in metrical tons.. 1,136,000 1,181,800 1,186,700 
i 1,149,200 1, 800 1,196,200 


Consumption in metrical tons 201, 
+? yale 15s. 103d. £18 6s, 2d. 


Average price.. .. . £13 19s. 24d. £17 

Zine. 
Production in metrical tons.. 902,100 977,900 997,900 
Consumption in metrical tons 911,400 996,900 1,012,700 
Average price. . a £25 3s. 2d. £26 3s. 4d. £22 14s. 3d. 


CONSUMPTION OF THE Four PrRINCTPAL COUNTRIES. 


Lead. 
1911. 1912. 1913. 
Metrical tons. Metrical tons. Metrical tons. 
Germany oo eo 208,000 .. .. 282,100 .. .. 223,500 
United Kingdom .. 198,300 196,300 191,400 
see 99,500 104,700 107,600 
United States 364,400 398,400 401,300 
Copper. 

Germany ..  .. 225,500 231,700 259,300 
United Kingdom .. 159,100 144,700 140,300 
France .. .. .. 95,700 98,500 103,600 
United States 321,900 371,800 343,100 

Zine. 
Germany e« «+ 239,300 225,800 . 232,000 
United Kingdom .. 175,700 185,200 194,600 
eee 82,000 82,000 81,000 
United States 251,600 312,900 313,300 

Tin, 
yermany solic SO | rte | FL 
United Kingdom .. 21,900 21,800 24,400 
PEMNOD 4. 3s 7,400 < 7,500 8,300 
United States 48,000 .. . 51,700 45.000 


It is estimated that the production of nickel throughout 
the world amounted to 30,000 tons, as contrasted with 
28,500 tons in 1912, and the average price was 3s. 3d. 
per kilogramme, as in each of the three preceding years. 
The: output of aluminium is returned at 68,200 tons in 
1913, as against 62,600 tons in the previous year. The 
share of the United States in the total is stated to have 
been 22,500 tons, as against 19,500 tons; that of France. 
18,000 tons, as compared with 13,000 tons; and that of 
Germany, Austria and Switzerland, 12,000 tons, as in 
1912; whilst the balance of 15,700 tons presumably 
applies to Great Britain and other countries. It is cal- 
culated that the consumption totalled 66,800 tons, as 
contrasted with 62,900 tons in 1912, and the share of the 
United States in this total is given as 32,800 tons, as 
against 29,800 tons in the previous year. The average 
price of aluminium in 1913 amounted to 1s. 7d. per 
kilogramme, this comparing with Is. 53d. and Is, 2d. in 
the two preceding years respectively. 
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RAILWAY MATTERS. 


Ar the present time there are under consideration three | 
important projects for electrification of railways in India | 
as follows; the suburban railways of Bombay, the Ghats 
ceetion of the Great Indian Peninsula and the suburban | 
section of the Eastern Bengal State Railway at Calcutta. | 


PLANS have practically been completed for constructing 
an electric railway from Riga to Assern, a summer resort 
on the Gulf of Riga. The new line will be 19 miles long. | 
{t will probably be built and operated under the same | 
management as the Riga Street Railways (Aktien-Gesell- | 
schaft der Rigaer Strassenbahnen, Alexanderstrasse 171, | 
Riga, Russia). 

Tue through goods traffic across the Panama Isthmus 
in both directions carried by the Panama Railroad Com- 
pany during the year ended June 30th, 1913, was, accord- 
ing to a consular report, 594,070 tons, compared with 
688,614 tons in 1912. After the opening of the canal the 
railway will be continued as an integral part of the canal 
administration, and it has been announced that the com- 
pany’s steamship service between New York and Colon 
will be continued on a reduced scale. 


Tue British Legation at Santiago writes that the Com- 
mission appointed to report on the proposed railway from 
Santiago to Valparaiso vid Casa Blanca, has advised the | 
construction of an electric line. The Commission further | 
proposes the construction of branch lines to Melipilla and 
Talagante. It is suggested that the former proposals 
for the electrification of the present steam railway system 
should be abandoned for the time, and that the £2,300,000 
intended for this undertaking be utilised in the construction 
of the proposed new line. 


THE position in the railway world is eased by a pro- 
visional agreement that has been initialled by representa- 
tives of the Railway Managers’ Association and the National 
Union of Railwaymen. Under this agreement the Con- 
ciliation Boards, which would in ordinary course terminate 
at the end of the present year, are to be continued in a 
revised form. From the fact that the agreement has been 
initialled by both sides it may be taken that a compromise 
has been reached which has satisfied the representatives 
on the committee ; but before the agreement becomes 
binding it has to be submitted to and receive the approval 
of the railway managers and of the unions concerned. 
Of course, it does not affect the questions of the eight 
hours day and minimum wage, which are quite independent 
questions. 


Tue bursting of the glasses of sight feed lubricators on 
locomotives would appear to be more common than one 
would suppose when it is remembered that there is very 
little pressure behind them. An accident of the kind 
occurred at the Victoria Station of the London, Brighton 
and South Coast Company in August, 1911, and on that 
oceasion Mr. Main, one of the inspecting officers of the 
Board of Trade, said in his report that when these glasses 
burst there was every probability of the enginemen’s eyes 
being injured, as the lubricators are usually fixed to the 
side of the cab in order that they may be readily seen. 
Nine accidents of this kind were reported during that year 
(1911) at the time of the report, and in six cases the men’s 
eyes had been injured by pieces of flying glass, and it was 
recommended that efficient protectors be provided. In 
this case the glass burst when the engine backed on to its 
train. 

Durtine the year 1913 133.2 miles of railway were opened 
in Corea. The total length of line now opened to traffic is, 
according to the Railway News, about 970 miles. The 
Honam Railway was completed in January, 1914, and the 
Seoul-Gensan line is expected to be finished in October or 
November next. During 1913 the Corean railways 
carried 4,143,803 passengers and 1,425,246 tons of freight, 
an increase, as compared with 1912, of 1.695,075 passengers 
and 293,474 tons of freight. No light railway was con- 
structed in 1913. Starting from the financial year 1914-15, 
the third railway programme is to be undertaken and will 
include the reconstruction of the Seoul-Fusan line, which 
was originally built in a hurry, owing to the exigencies of 
the time, and which, though since then to some extent 
improved, requires reduction in gradients, &c. A line | 
from Gensan to Yong-heung, 34 miles in length—a con- 
tinuation of the Seoul-Gensan track—passing through 
Munchon and Kowon, is also to be laid down later, and the 
extension is expected to be carried on to Hamheung. A 
large railway hotel is being erected at Seoul and is to be 
completed in the latter half of this year. 


AFTER the statement as to the traffic returns of the last | 
half-year that appeared in our issue of July 31st, it will 
come as no surprise to hear that but few companies have 
maintained their dividends. Only one—the Metropolitan 
District—has been able to effect an increase, and even with 
its big increase of £106,000 in receipts, the Great Western | 
is only paying the same, and not increasing the balance | 
carried forward. The dividends of the principal com- | 
panies are as follows—-where last year’s figure is not given 
there is no change :—Barry, 10 per cent.; Great Central, | 
4 per cent. 1889 preference stock nil, as against 4 per cent., 

| 
| 





but the 1874, 1876, 1879, and 1881 5 per cents. are main- 
tained ; Great Eastern } per cent., but £20,000 carried 
forward instead of £6000; Great Northern, 3 per cent.; | 
treat Western, 44 per cent.; Hull and Barnsley, 1} per | 
cent., as against 3 per cent.; Lancashire and Yorkshire, 
3 per cent., as against 3} per cent.; London, Brighton and | 
South Coast, ordinary 2} per cent., against 2} per cent., | 
and preferred 43 per cent., against 5 per cent.; London, 
Chatham and Dover, first preference 4} per cent.; London 
and North-Western, 5 per cent., as against 6 per cent.; 
London and South-Western, ordinary 4 per cent.; Mary- 
port and Carlisle 5 per cent., as against 6} per cent.; 
Midland preferred, 24 per cent.; Midland deferred 3 per 
cent., against 3} per cent.; North-Eastern, 5} per cent.: 
North London, 4 per cent., against 5 per cent.; North 
Staffordshire, 3} per cent., against 4 per cent.; South- 
Eastern, ordinary 1 per cent., with £7000 forward, 
against 1} per cent. and £15,000 forward; South- 
Eastern preferred, 2 per cent., against 3 per cent.; Metro- 
politan District, 5 per cent.; second preferred 3 per cent., 
against 24 per cent. All the Trish companies maintain 


their excellent dividends, except the Cork and Bandon, 
which has fallen from 3 per cent. to 2 per cent. 
Scotch dividends were not available at the time of writing. 





The | 


NOTES AND MEMORANDA. 


Locomotive cranes recently have been fitted with small 
turbo-generator sets to furnish current for lifting magnets 


| with which the cranes are equipped. This eliminates the 


dragging back and forth of power wires along the track on 
which the crane operates. 

_ Mercury rectifier bulbs used on constant-current arc 
lighting circuits are guaranteed for an average life of 
500 hours, but this guarantee is being generally exceeded, 


| and in some instances an average life as high as from eight 


to fifteen times the guarantee has been obtained. The 


| report of the People’s Gas and Electric Company, of 


Savanna, Illinois, recently issued, showed an average bulb 
life for the last three years of 8398 hours. 


Great interest has been aroused by the announcement 
that a proposal for ‘‘ penny-all-the-way ” fares is to be 
brought before the London County Council. Traffic 
experts say that the adoption of such a principle would 
revolutionise the tramway system, and many believe it 
would enable the tram to compete successfully with the 
motor omnibus. It is pointed out that, comparatively 
speaking, in spite of much-vaunted reductions in recent 


| years, tramway travelling in London is dear even now. 
| One of the cities famous for cheap tramway facilities is 


Glasgow. where on some routes it is possible to travel a 
mile and a-half for a halfpenny. Mr. Dalrymple, manager 
of the Glasgow tramways, has told an interviewer that in 
his experience the reduction in fares always increased the 
aggregate receipts. He added, “ low fares fill the cars 
all day.” 


A REINFORCED ‘concrete pontoon, for a landing stage 
for ferry service, has recently been put into use in the 
harbour of Sydney, Australia. The pontoon is 100ft. 
long, 43ft. wide at one end and 68ft. at the other, 7ft. 9in. 
deep, with a 32in. freeboard. The bottom is flat, and the 
sides and ends are sloped to an angle of 70 deg. Special 
attention was given to the design of the reinforcement, 
with a view to enable the construction to withstand the 
excessive forces likely to occur should vessels be berthing 
at each side of the pontoon at the same moment. In the 
construction of the top and bottom of the pontoon, 
allowance has been made for a live load of 150 tons, 
which will be distributed over the centre length between 
the posts. The whole structure is divided into forty-eight 


water-tight compartments by solid reinforced concrete. 


walls. It weighs about 650 tons. 


Tue following information, states the Iron Age, has 
been obtained from a company which has had con- 
siderable experience in welding high-speed steel to ordinary 
steel. It is emphasised that it is very necessary to prevent 
the weld from cooling between the time it is made and the 
annealing. In order to obtain the best results the tempera- 
ture should not drop below 1200 deg. Fah. This is only 
possible where a furnace is close to the welder and the 
parts welded are placed in the furnace immediately after 
the welding operation. Probably the more satisfactory 
arrangement, it is suggested, would be to have two furnaces- 
one on each side of the welder. Then he could throw the 
welds into one of these furnaces until it is filled, allowing 
it to cool while the other furnace is being filled and then 
repeating the cycle of operations. The point is that if 
the weld is allowed to cool before annealing it is very 
brittle and easily broken. 


In Turkey, where cement is not used or is hardly known, 
a substitute has been found that has met with rather good 
results, when applied in exposed places, in filling crevices 
in water pipes, covering joints in stone floors, in fountains, 
and for numerous other purposes where cement would be 
required. It is stated to be as satisfactory in water as in 
exposed places, but it must be allowed to become 
thoroughly dry before it is submerged. The mixture is 
slaked lime, linseed oil, and cotton fibre. Generally a 
hollowed-out stone is used, although a flat, hard surface 
will answer, and the process is started by pouring the oil 
on a handful of cotton, after which the lime is dusted in. 
It is then kneaded until the whole is thoroughly mixed 
and about the consistency of dough. The more it is 
kneaded the better it becomes. This compound has 
undergone a severe endurance test at the American 
Consulate at Harput. 


SWEDEN may be said to be the home of the electric 
furnace. Already famous for the production of the higher 
qualities of iron and steel, for the manufacture of which 
the electric furnace is well suited, the abundance of 
electrical energy available from water power has brought 
the electric furnace into favour in that country. A new 
form of furnace, due to Ivan Rennerfelt, of Sweden, 
is provided with three electrodes. Two of these are 
mounted horizontally in the same plane above the charge. 
The third is vertical, and ends in the space between the 
horizontal electrodes. With three-wire two-phase or 
direct current, a compound arc is formed in the shape 
of a V and is projected down on to the metal. The elec- 
trodes themselves do not come in contact with the metal 
or the slag. The electrodes are contained in a cylindrical 
furnace which can be tilted, and the inner walls act as a 
reflector. Some of these can take about half a ton of iron 
at one charge. 

A CORRESPONDENT in the American journal Power 
says that a severe rainstorm recently visited his distriet— 
Moline, Tllinois—and that subsequently he calculated the 
energy spent during the storm. The rainfall, he says, 
amounted to 4.17in. in ten hours over a surface of approxi- 
mately 10 square miles, and the estimated average height 
of the rain cloud was 5000ft. This represents approxi- 
mately 6,000,000,000 Ib. of water which had fallen during 
ten hours from an elevation of 5000ft., or 15,000,000 
horse-power hours. He then supplies an illustration of 
what we could do with this energy if we could utilise it, 
for instance, for lighting city streets with 4000 arc lamps. 
Allow, he says, 500 watts per lamp, making 2000-kilowatt 
load during the lighting period equal to 2680 horse-power, 
or, including losses, say, 3000 horse-power. Allowing 
twelve hours in twenty-four as the lighting period, the 
daily load would amount to 36,000 horse-power hours. 
The length of time ‘this energy. would last would be 
425 days, or one year and two months of light from one 
storm. This gives some idea of the enormous energy at 


‘ work in Nature. 





MISCELLANEA. 


WE understand that the Road Board has notified high- 
way authorities in England and Wales that, as any traffic 
census taken at the present time would not show normal 
figures, it is considered desirable to postpone the work of 
census taking in connection with the proposed classifica- 
tion of roads 


At last some move is being made towards providing 
Hong-Kong with its own wireless station, for the establish- 
ment of which a sum of £20,000 has been voted by Govern- 
ment. The site selected is at Cape D’Aguilar, on the 
eastern extremity of the island. The plans for the build- 
ings show that an engine-room, operators’ rooms, and 
apartments for accumulators, stores and transmitters, 
together with quarters for three operators, are contem- 
plated. It is hoped that the station will be completed by 
the end of the year, the installation to be of 5 kilowatts, 
a power sufficient to operate over a radius of 300 miles. 
Communication will be established between the station 
and the City Post-office by telephone, and the latter will 
deal with the messages in the ordinary course of business. 


Tue Metropolitan Water Board, at a special meeting 
held yesterday, passed the following resolution :—‘‘ That 
any officer or servant of the Board who, as a member of 
the Territorial or other Reserve—Naval or Military—Forces 
of the Crown, may be affected by the mobilisation or 
embodiment consequent on the present European crisis 
be allowed leave of absence during his naval or military 
service; that he be reinstated on his return with no loss of 
position or emoluments consequent on his enforced absence ; 
that the Board pay him, er such other person or persons 
as he may appoint, during such period such sums as, with 
the pay he receives from the Government, will make up 
his full salary or wages; and, further, that the respective 
committees be authorise1 to make such temporary arrange- 
ments as may be necessary for carrying on the work of 
such officers and servants in their absence.” 


WE have received from Mr. F. Ayton, the honorary 
secretary of the Electric Vehicle Committee of the Incor- 
porated Municipal Electrical Association, an intimation 
that he has received a communication from the secretary 
of the Electric Vehicle Association of America stating that 
the Association will be glad to weleome to its annual con- 
vention in Philadelphia, which is being held on Monday, 
Tuesday, and Wednesday, October 19th, 20th, and 2Ist, 
1914, any British electrical engineers who are interested 
in the electric vehic ¢ and who propose being in the States 
at that time. We may add that the Electric Vehicle 
Committee of this country is being represented by its 
chairman, Mr. R. A. Chattock, the City Electrical Engineer 
of Birmingham, and that Mr. Ayton would be glad to be 
advised of any engineers who are proposing to attend in 
order that ho may notify the secretary of the Associati-n. 


A SUPPLEMENT to the London Gazette prohibits the 
exportation from the United Kingdom of the following 
goods, which are judged capable of being converted into 
or made useful in increasing the quantity of military or 
naval stores :—Acetone, aeroplanes, airships, balloons 
of all kinds and their component parts, pack, saddle, and 
draught animals suitable for use in war, rifles, arms of all 
kinds and their component parts, benzol, carbon required 
for searchlights, chrome and ferro-chrome, hempen cloth, 
cartridges, charges of all kinds and their component parts, 
copper ore or unwrought of all kinds, cotton suitable for 
use in the manufacture of explosives, cotton waste, 
creosote, internal combustion engines, and lorries 
capable of carrying a load of 25 ewt. and upwards—whole 
or in parts—fulminate of mercury, gunpowder, torpedo 
nets, nickel and ferro-nickel, blast furnace oil, coal tar 
oil, shale oil fuel, olive oil, lubricating mineral oil, fuel oil, 
petroleum gas oil, petroleum spirit or motor spirit— 
including shell spirit—petroleum, projectiles of all kinds 
and their component parts, coal sacks, silk cloth, silk 
braid, silk thread suitable for cartridges, surgical bandages 
and dressings, toluol, and zine. 


AccorDING to a contemporary, Germany now has 
fourteen large airships, including seven Zeppelin destroyers. 
Their size is on the average 600,000 cubic feet, and they 
carry 600 to 800 horse-power motors. A crew of fifteen 
to twenty men is carried, also 8 tons net load, comprising 
1.5 tons of projectiles. Between Berlin and the frontier 
are thirty balloon sheds and grounds with sheds of 600ft. 
length in many cases, pivoting upon large platforms so 
as to face the wind and allow the airships to enter safely. 
Balloon supplies are well looked after, and special railway 
cars are fitted out with sets of steel hydrogen bottles 
mounted upon a common discharge pipe. Such ‘cars are 
kept stationed in works which furnish hydrogen as a by- 
product, and are ready to be sent out upon the railway 
wherever they are needed. The German army counts 
considerably upon night trips with the airship or aeroplane 
fleet, and all the needed measures have been taken to 
allow of doing this in good condition, the landing grounds 
being lighted at night and a system of coloured: electric 
flashes, as in lighthouses, shows special signals for’each of 
the grounds. A powerful electric searchlight on board the 
airship also lights up the ground when landing. 


AccorpinG to Electrical Engineering, over half of the 
Fire Brigade vehicles of Berlin are now power-driven. Of 
the seventy-four power-driven vehicles, forty-eight are 
electrically propelled, the remaining being petrol vehicles. 
The electric vehicles have run a total of 62,200 miles, or 
1300 miles per vehicle. The Gost of upkeep works out 
very considerably lower than that for horse vehicles. For 
a complete group of four electric vehicles the average 
annual cost, including cost of charging over a period of 
six years, has been £277, or £69 5s. per vehicle. The 
annual cost for a horse-driven group of four similar vehicles 
is £1095, or £273 15s. per vehicle—that is, sufficient for 
the upkeep of four electric vehicles. As a result, a saving 
of over £20,000 has been effected in just over three years 
in the upkeep of eight groups each of four vehicles. A 
stil! greater saving will be effected, as in future all repairs 
will be carried out in the fire brigade’s own workshops. _ It 
is also expected that the price for current for charging 
will be reduced considerably below the present figure of 
1.8d. per kilowatt-hour. At present the batteries are 
charged every four weeks to preserve the plates against 
sulphating, but it is hoped that this will be reduced to 
once every eight weeks. 
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THE SCHERZER ROLLING LIFT BRIDGE OVER THE PAMBAN CHANNEL 
HEAD, WRIGHTSON AND CO., LIMITED, THORNABY-ON-TEES, ENGINEERS 
(For description see page 143) i 
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DIAPHRAGM LEAF CLOSED FIRST TIME—NOVEMBER 15th, 1913 
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EAST-“ISLAND AND JAW LEAF—AUGUST 25th, 1913 SIDE VIEW OF DIAPHRAGM LEAF—OCTOBER 12th, 1913 VIEW FROM]MAIN OPERATING :HOUSE—DECEMBER lith, 1913 
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CENTRE DETAILS—DECEMBER 29th, 1913 REAR END OF DIAPHRAGM LEAF-—-DECEMBER 29th, 1913 
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GOD DEFEND THE RIGHT. 


THIS country is now in a state of war, a war 


of great magnitude and far-reaching results. 
Great hardships and much suffering must 


fall upon all classes of the people, but that 
they will rise to the occasion and cheerfully meet 
the dangers and discomforts may be taken as an 
assured fact. The experience gained during the 
war in South Africa has taught us that employers 
of labour will assist and make easy the lives of 


those belonging to their employment. © Much 
was done then—far more will be done now. 


Trade must naturally suffer, but more so upon 
the Continent than here at home, and manufac- 
watch 
opportunities for securing the possession of the 
markets of the East and of the South American 
States once the sea-borne traftic is rendered safe 


turers will be well advised to their 


by the British and French fleets. To our readers 
we would offer the remembrance that the ships 
of the British Navy were built in British yards 
and by British hands, no small advantage in the 
stress and strain of battle. 

The nation is calm, collected, and determined ; 
mobilisation is progressing swiftly and smoothly. 
Our transport both by rail and road is working 
It remains now to keep calm, to 
Military, and 
Civil. and each on our own part to add the great 


splendidly. 


trust in our authorities, Naval, 


or little help as it may be in our power to give 
to those around us. 


——_-—_ 90 -— 
Warfare and Engineers. 


Wuitst the engineer gives place to none in the 
detestation of war and in efforts to avert it, to him 
it has an interest which it cannot have for the lay- 
man. The engineer was originally a soldier, the maker 
and destroyer of fortresses, the maker and user of 
cannons, and to him war has never meant merely 
the victory and defeat of opposing armies. With 
philosophic detachment he sees it as a scientific test 
of painfully wrought theories, of new materials and 
new offensive and defensive engines. Time has 
not lessened but greatly increased his influence 
on the art of war. Even in the short interval 
that has elapsed since the South African campaign 
he has given to the Army and Navy many new 
things, and if he could stand wholly apart from 
the horrors of the gigantic conflict with which he 
is now face to face he would look on the trials to 
which the material he has devised and made is to be 
put with an interest as lively and as dispassionate as 
that of the astronomer who seizes the rare eclipses 
of the sun to test his theories and new apparatuses. 

So far our great ships of war have had no chance 
of showing what value is to be placed on new 
designs, but now that war is declared we shall 
learn if the lessons of the proving ground and 
the theories of the study are well founded. We 
shall know at last if the gun is really better than the 
armour; we shall learn if the 13}in. gun is indeed 
superior to the 12in.; we shall learn if the 4in. quick- 
firer is efficient to ward off the attacks of destroyers. 
The problem of the submarine will be solved. 
Whether she is really as dangerous as the subtlety 





engineer, have really made it the most fearful and 
deadly of naval arms. It is possible, too, that the 
greatest of all naval problems may be set at rest. 
Perchance some pre-Dreadnought ships may find 
themselves in conflict with the latest warships of 
the world, and we shall discover if the theory of the 
all-big-gun ship is well founded. Amongst other 
works of the engineer that will be put to the test of 
war between first-rate Powers the turbine must be 
mentioned. Whether it will endure the rough hand- 
ling as well as the old reciprocating engines, whether 
it will be as faithful and dependable in its duty, is a 
question the answer to which all Admiralties and all 
engineers await with anxiety. Whilst the test of 
naval material of war is still in doubt, land material 
is already undergoing probation. Here the engineer 
has a host of new things to watch with interest. 
Our war in South Africa taught us many things about 
field artillery, and those lessons have been embodied 
in our 18 1b. field piece, which we believe is better 
than any in the world, though the new French field 
gun, a mysterious weapon about which little is known, 
may be superior toit. Itis believed that the Germans, 
just as they have remained true to a smaller calibre 
naval gun, have also adhered to a smaller field gun ; 
it is reported to throw a 15-pound shell. Whether 
it makes up in muzzle velocity for what it lacks in 
weight remains to be seen. But it is not only in the 
guns themselves, but in their carriages, that much 
that is new has to run the gauntlet of war. The old 
form of carriage that recoiled with the gun is now a 
thing of the past. The modern field gun-carriage is an 
elaborate structure with recoil cylinders and running- 
out springs. The gun runs back with but little move- 
ment of the carriage and the rapidity of fire is greatly 
increased. No-one yet knows what effect such a 
highly developed weapon may have upon the issue 
of a battle. Again, mechanical transport is almost 
a new thing which has hardly been tested on 
the actual theatre of a war on a large scale. 
Many excellencies must be developed, many faults 
found. Those who are responsible for its design, 
no less than the engineers all over Europe, who 
have carried out the desiderata of their war 
offices, can hope for nothing better than that 
it should not be found wanting under the crucial 
test. Coming to still greater novelties, we have to 
learn how the aeroplane and seaplane comport them- 
selves, whilst the value of the airship must be decided 
once and for all. With the purely military value of 
aeronautics the engineer is but little concerned. 
Whether the fact that the enemy can watch from the 
sky every step an army makes and report it by wire- 
less telegraphy to headquarters, is to cause, as some 
aver, a great modification of tactics, is a matter of 
secondary importance to him from the professional 
standpoint. What he does want to know is that the 
machines he has developed with such infinite trouble 
and at the cost of many brave lives are capable of 
performing trustworthily the duties assigned to them. 
He has brought into war a new factor of enormous 
moment—a factor of which many in England think 
we have been too slow to take advantage of. 

Besides the few obvious things we have mentioned, 
there are hundreds of others in which the engineer is 
directly interested. Every ship is full of small items 
which change with every new vessel as some new 
invention or development of an old one is brought 
forward. Take, for example, the range finder, of 
which the accuracy is now so great that it will tell 
the distance of an object correct within 25 yards in 


10,000; the new uses to which electricity has been 
put; the development of wireless signalling; the 


new system of laying mines, and so on and soon. On 
every side the hand of the engineer is seen, and no one 
in Europe will watch the progress of arms in the 
greatest conflict the world has ever seen with more 
keenness than he. 


Some Panama Problems and Possibilities. 


At a moment when much is being said about the 
Panama Canal tolls question, it may not be amiss 
to direct attention to one or two other aspects of 
the general problem created by the prospective open- 
ing of this new waterway. As a matter of fact, a 
great avenue of possibilities is opened out, or will be 
opened out, if the new canal proves safe and successful. 
And some of the possibilities are by no means pro- 
mising when viewed from a purely British standpoint. 
How far, for instance, wili the United States Govern- 
ment go in granting favours such as direct subsidies 
to its shipping trade ? Will the American merchant 
marine be resuscitated after two generations of decay ? 
If so, will the new ships be built in the States, or will 
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American owners buy second-hand British vessels 
not less than five years old, as provided for in a Bill 
likely to become law ? Will competition be set up 
against both British shipping and shipbuilding, or 
will the British shipbuilder reap an advantage while 
the shipowner gets a new rival? At one time the 
Americans were our chief competitors in both lines. 
Are we about to see history repeat itself? Again, 
there is the question of coal prices at the various 
coaling stations on the new Panama route, compared 
with those on the old Suez route. In cases where the 
distance between Western European and Eastern 
American ports and those of the Orient, Australasia, 
&c., vary by only a few hundreds of miles, coal prices 
will often decide which route is taken, and, of course, 
whether British or American coal is used on the greater 
part of the voyages. The price of coal, indeed, is 
about to attain a new international significance. 
Regarding the future of American shipping and 
shipbuilding in possible competition with ourselves, 
it is both interesting and instructive to recall a little 
history so that certain misconceptions may be cleared 
up. When the first Federal Government was set 
up in 1789 the American merchant marine was in 
just as weak a condition relatively to population and 
commerce as it is now. Something like 90 per cent. 
of the imports and exports was carried in foreign 
vessels ; about 80 per cent. in British ships. The 
new Government at once laid down a set of dues, 
duties and regulations designed to stimulate the 
building of ships, and to transfer trade from foreign 
to home vessels. Foreigners were squeezed out of 
the shipping trade as fast as American builders could 
launch new vessels to take their place. In twenty 
vears the American merchant tonnage rose from 
125,000 tons to 1,000,000 tons, and the percentage of 
the country’s commerce carried in home vessels rose 
from 10 to 90 per cent. of the total, Special Govern- 
ment favours in the shape of bounties, subsidies, and 
discriminating dues and tolls continued until about 
1861, and the ocean tonnage increased to 2,500,000 
tons. The coastal, river, and lake trade kept time. 
In 1855 American shipbuilding reached its zenith. 
Ir that year 583,000 tons of new shipping was launched 
in the States, a total not reached by British builders 
until 1874. In the “fifties,” however, the American 
agricultural interests set up vigorous opposition to 
the shipping favours, and they were withdrawn 
one by one, until in 1861 ocean shipping was pushed 
quite outside the protective system of the United 
States. With an abundance of cheap wood and 
liberal State assistance the twin industries of shipping 
and shipbuilding thrived through two generations. 
Now, in the steel age, without any special favours 
and under conditions of Free Trade, American ship- 
ping has declined through two more generations. 
The coastal, river, and lake ships have remained pro- 
tected, and that branch of the industry has continued 
to flourish. With this and naval work United States 
shipbuilding has managed to survive. The tonnage 
of the protected native shipping is now about 5,000,000 
tons, but that of the unprotected ocean shipping is 
little more than 1,000,000 tons, only half what it 
was sixty years ago, in spite of the vast growth of 
the nation’s commerce. American shipping, deprived 
of a share of the protection afforded most other 
American industries, has been quite unable to with- 
stand competition from those nations with cheaper 
building, cheaper navigation, cheaper stores and 
labour. The change from wood to iron and steel has 
been one factor. America is, of course, rich in iron, 
but the ore deposits are far from the coal, and both 
minerals and manufacturing plants are far inland— 
at enormous distances, in fact—from the shipbuilding 
yards. In this country we have everything needed 
conveniently to hand. Again, the rapid industrial 
expansion of the United States has created a keen 
demand for labour and for a specially high standard 
of living and wages. Thus, in the cost of building, 
manning, and provisioning ships, our American rivals 
have been seriously handicapped. Both capital and 
labour in America have been able to secure much 
better and more profitable employment on the land 
and in factories than in shipping, the one big American 
industry which has been open to the free and fierce 
competition of nations enjoying cheap building and 
cheap labour, not to mention the special shipping 
subsidies paid by several foreign countries.. Now we 
have signs of a change. President Wilson has 
announced that special measures for the revival of 
American shipping will receive early consideration. 
For at least twenty years there has been a persistent 
agitation in America for more ships, and the approach- 
ing completion of the Panama Canal has brought this 
well within the scope of practical politics. All parties 
that count are now agreed that something must be 
done for American shipping. Some advocate pre- 


ferential canal tolls, some discriminating tariffs upon 


American vessels, and others favour direct subsidies. 
It will not, of course, be an easy matter for the Ameri- 
cans to resuscitate their merchant marine in face of 
competition from us, with our unique natural and 
geographical advantages and our comparatively low 
wages ; and from the Japanese, Germans, and others 
with special shipping subsidies as well as lower costs. 
But that the effort will be made is more than probable, 
and after what we have seen of America creating and 
building up huge manufacturing industries under the 
tariff, we need not seriously doubt her ability to build 
up even a big shipping trade. 

With regard to the coal price question on the 
Panama Canal, this is attracting far more attention 
in America than here, though we have at least as 
much at stake. The United States Government has 
had the matter thoroughly investigated and is now 
preparing to set up in the coal supply business. 
Various classes of British and American coal have 
been tested for their steam raising powers, and it is 
claimed that the New River variety comes within 
5 per cent. of our best Welsh. Bunker spaces required, 
prices at the various stations on both the Panama and 
Suez routes, the costs to vessels of various sizes and 
speeds, and the various trades and many other similar 
details, have been gone into by the Government 
experts, and the results were set out in special Senate 
documents nearly two years ago. It is shown, for 
example, that British coal at Suez costs from 2ls. a 
ton for Durham to 26s. for Welsh, and beyond Suez 
the price advances up to 35s. at stations where 
Japanese competition is met ; whereas the American 
New River coal is only 23s. at St. Lucia, Windward 
Islands, and about 19s. or 20s. at some Panama 
stations. As a matter of fact, the current prices on 
the Suez route are higher than stated in the Senate 
documents, for there has been some advance on 
account of the national coal strike, the Minimum Wage 
Act, the rise in freights, and so forth, since the 1912 
contract figures, upon which the American calcula- 
tions are based, were fixed up. When the United 
States Government gets its new coal stations com- 
pleted it is anticipated that it will be able to make 
contracts for New River coal on the basis of 10s. 03d. 
a ton, Norfolk, and with cost of transport to the canal 
at about 5s. 10d. and another 2s. 1d. to cover storage, 
labour, depreciation of plant, &c., the coal can be 
sold to ships at the Atlantic end of the canal for about 
18s., and at the Pacific end for a little over 20s. a ton. 
It is pointed out in one of these Senate documents 
that coaling stations at San Francisco, Seattle, and 
Vancouver will bear about the same relationship to 
the Panama route to the Orient as various stations 
beyond the Red Sea bear to the Suez route. In other 
words, it is hoped that some vessels now trading vid 
Suez, Colombo, Sebang, and Singapore will in future 
go by Panama, taking American coal at Caribbean and 
Panama stations and at San Francisco, completing the 
outward voyage with British Columbian coal. On 
the return voyage a cheap supply of Japanese coal 
can be got to serve across the North Pacific. Smaller 
quantities can be got at Vancouver, San Francisco, or 
Puget Sound to last till the Panama Canal is reached, 
and then bunkers can be filled for the Atlantic stage of 
the voyage. “If the price of coal is kept low at 
Christobal and Balboa,” says one of the Senate docu- 
ments, “the Panama Canal will have a decided 
advantage over the Suez, especially for vessels trading 
to the Orient.’ In another passage it is observed 
that “ cheap coal at Panama will accomplish as much 
as low tolls.” Clearly our British shipowners are 
in for some fine calculations, and our coal merchants 
for some sharp competition. 


British Trade in the Far East. 


WE would draw the attention of our manufacturers 
to a letter from Mr. Arthur John Moore-Bennett, of 
Yunnanfu and Peking, which appears on page 157 of 
our present issue. We have constantly urged the 
necessity of proper representation of firms in those 
parts of the world in which there is a demand for goods 
that can be supplied by this country. We have also 
repeatedly drawn attention to the small measure of 
support which our traders receive from the Govern- 
ment as compared with that which is afforded by 
their own Governments to other nations. The present 
moment would appear to be particularly opportune 
for taking such steps as would put our commerce in 
the Far East in a much more stable and satisfactory 
basis than it is at present. Exactly how far the 
present war may affect matters it is impossible to 
say, but it would seem to be certain that Germany, 
at any rate, will have her hands so full that the 
attention which she can give to her foreign trade will 
be very much less than it is at present. There would 
be, moreover, the difficulty in sending manufactured 
goods from Europe, having regard to the presence 


there is evidence that Germany has fully in mind the 
importance of her trade with China and Japan and 
is taking measures to protect it during the present 
time of stress, it may be taken as certain that she wil] 
not be able to pursue her operations with the same 
energy as has hitherto been the case. Belgium, too, 
will be severely handicapped, though not, it is possible, 
to quite the same extent. There remain the United 
States, the producing capacity of which will probably 
continue unimpaired and which will still he 
active competitors. Notwithstanding the latter fact, 
however, the chance of doing all that in us lies to 
improve the conditions of our trade with Far Eastern 
countries should be grasped, and we should exert 
every endeavour to extract full advantages from 
the present situation. 








MOTOR CARS FOR THE WAR. 


THE Royal Automobile Club, Pall Mall, London, 
will be glad to receive the names of members and 
associates who will offer the services of their cars or 
their own services with their cars either for home or 
foreign service in case of need. They are requested 
to state the make and horse-power of their cars. 





Tue Chairman of the Automobile Association and 
Motor Union, after an interview with the Under- 
Secretary of State for War, at which he intimated 
that many of the members of the Association would 
wish to place their cars and motor cycles at the dis- 
posal of the Army, informs us that he is requested hy 
the Under-Secretary to express his Department's 
keen appreciation of the offer of the Association, and 
to ask that all members who are prepared to help will 
do so by sending immediately full particulars to the 
office of the Association, Fanum House, Whitcomil- 
street, Coventry-street, London, W.C., in order that 
the vehicles may be classified and details submitted 
to the War-office. 
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Principles of Thermodynamics. By G. A. Good- 
enough, M.E., Professor of Thermodynamics in 
the University of Illinois, London: Constable 
and Co. 14s. net. 

Tuis is altogether a remarkable book, dealing with 
thermodynamics in a different and certainly more 
lucid manner than is usual in. the ordinary run of 
books on this subject. The mathematics of thermo- 
dynamics are no doubt difficult, and to many minds 
repellent, owing to the length and complexity of the 
expressions. In this respect, however, the author 
has succeeded in presenting the matter in a more 
attractive manner, for the reason that he has not 
contented himself with developing the expressions 
by analytical methods only, but has exhibited them 
on the temperature entropy or on the heat entrop) 
chart, and the correlation thus established between 
analytical and graphical methods cannot fail to be of 
the greatest assistance to the student. We have no 
adverse criticism to make, and will content ourselves 
therefore with an account sufficient only to give an 
idea of the scope of the work. 
The author explains in the preface that although 
the technical application of theory to the various heat 
engines has been fully developed, it is restricted to 
ideal cases, and the questions of design, operation 
and performance are reserved for a second volume. 
A list of the symbols used in the book is given, and it 
is noted that some of these differ from those usually 
employed in this country. For instance, entropy 
is denoted by “S ’”’ and heat by “‘ I” when expressing 
the heat content of a substance at constant pressure, 
‘‘H_” being reserved for the heating value of the fuc!. 
Yhapters I. and II. deal with energy, change of 
state, and thermo capacities, the latter principally 
for perfect gases, but Van der Waal’s expression for 
actual gases, and the variation of superheat with 
temperature is referred to, the further development 
being reserved to later chapters. There is a short 
dissertation on differential expressions, and the test 
for an exact differential is given. The author has 
added this explanation because he finds that students 
rarely have a grasp of it. 

The second law of thermodynamics is dealt wit! 

in the fourth chapter, and it is pointed out that the 

first law expresses the principle of the conservation 0! 

energy, and the second the principle of the degrada- 

tion of energy. This leads immediately to the dis- 
tinction between the available and the unavailable 

part of energy to do work, and to the conception 0! 

entropy, whence the following definition for the 

increase of entropy is obtained :—‘ If, from any cause 

whatever, the unavailable energy of a system 15 

increased, and if the increase be divided by .. 

the lowest temperature available for a cold body, t he 
quotient is the increase of entropy of the system. 

It is shown that if heat is added to the system, or 

if work is converted into heat through internal fric- 

tion, or if parts of the same system are at. different 
temperatures, there will be an increase in the unavail- 
able energy, or, in other words, an increase in entropy: 





in the North Sea of hostile fleets. Hence, though 





goods carried in foreign vessels in order to favour 


The increase of entropy, however, depends only on 
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the initial and final states, The inequality of Clausius 
jg discussed, and it is shown that the increase of 
entropy is greater than the summation of the ratios of 
tbe elements of heat divided by the temperature at 
which each element was added, in the case of irre- 
versible changes. When a change is reversible this 
jnequality becomes an equality, and we then have the 
older and partial definition of entropy. 

In Chapter V. the temperature entropy chart is 
used to exhibit the Carnot and other cycles, both 
reversible and irreversible. Chapter VI. deals mathe- 
matically with the general equations of thermo- 
dynamics, and a strictly mathematical development 
of the subject is given, based on Van der Waal’s rela- 
tion, and it is shown that in this case the specific heat 
of gases varies not only with temperature, but also 
with pressure, whereas with the ordinary approximate 
relation P V = RT the specific heat does not depend 
on the pressure. 

The properties of permanent gases are discussed in 

Chapter VII., and it is shown that with such gases 
the value of the absolute temperature is the same, 
whether taken on the Kelvin absolute scale or on 
that of the constant volume gas thermometer. Data 
are given based on the latest method for determining 
the specific heat of actual gases, and the results can 
be expressed by a linear equation, involving tempera- 
ture only. Gaseous mixtures and combustion are 
dealt with in Chapter VIII., and formule are given 
for determining specific heat of gaseous mixtures, 
based on the molecular weights of the component 
gases. 
’ Chapter IX. deals with technical applications, and 
considerable use is made of the temperature entropy 
chart to obtain the thermal efficiency of various 
cycles, such as those of Carnot, Rankine, and Otto. 
In comparing the Diesel and the Otto cycles, the 
author states that the former has a higher efficiency 
than the latter, but this statement is based on the 
supposition that in the Diesel cycle a higher degree of 
compression is used than with the Otto, which is 
practically true. When theoretically considering the 
two cycles, however, they should be compared with 
the same compression, and then the Otto is more 
efficient than the Diesel. 

In Chapters X. and XJ. saturated vapours are con- 
sidered, and expressions are obtained for latent heat 
of water vapour and for the specific heat of super- 
heated steam, based on the most recent experiments. 
A table is given comparing the specific volumes of 
superheated steam as obtained by calculation from a 
formula developed by Linde and experimental results, 
and the agreement is extraordinarily close. Two 
charis are given, one for the specific heat of steam at 
various degrees of superheat and pressure, and the 
other for the mean specific heat as deduced from a 
somewhat complicated formula which is obtained from 
first principles. The mixture of gases and vapours 
is considered in Chapter XII., and the constants for 
moist air are obtained, also for wet steam and air, 
but the application to the condition of the air in a dry 
air pump is not dealt with. 

The book concludes with three short chapters on 
the flow of fluids through nozzles, including a clear 
exposition of the effect of friction. The technical 
application of the preceding chapters to the recipro- 
cating engine and the steam turbine are also given, 
and considerable use is made of the entropy chart. 


The Theory of Heat Engines. By William Inchley, 
B.Se., A.M.I. Mech. E. London: Longmans, Green 
and Co. 

Tus book has been written with the special object of 

assisting engineering students in their preparation 

for the examination of the Institution of Civil Engi- 
neers and similar bodies, but the author hopes that it 

also will prove useful to the engineer who desires a 

thorough knowledge of the theory of the subject. 

The book gives in “‘ a complete and concise form the 

thermodynamical and mechanical principles of the 

subject, and to that end all purely descriptive matter 
has been omitted.” 

There are twenty-one chapters, and the following 
are some of the subjects dealt with :—Thermo- 
dynamie properties of gases; hot air engines ; pro- 
perties of steam; the theory of the steam engine ; 
refrigeration ; flow of steam through orifices and 
nozzles and the theory of the steam turbine ; com- 
bustion and heat transmission ; theory of the internal 
combustion engine ; fuel diagrams and valve gears ; 
balancing and governors. 

In dealing with the thermodynamics of gases, 
Boyle's and Charles’ laws are stated to apply to a 
perfect gas, but in the headings of paragraphs these 
are called permanent gases, without drawing any 
distinction ; moreover, Van der Waal’s relation is 
not referred to anywhere throughout the book, 
Which is a serious omission, As regards entropy, the 
older definition is given—that applicable to reversible 
cycles—whilst the later conceptions applicable to 
reversible cycles, which are those of practical 
Interest, are not even hinted at. In the reviewer's 
°pinion the definition of entropy should be based on 
ureversible cycles, and the older definition deduced 
therefrom. As a consequence of his definition, the 


author states that “the area of the temperature 
entropy diagram represents on same scale the work 
done by complete cycle,” which is not true if the cycle 

be Jn dealing with the properties of 


8 irreversib 





steam, the but little known Thiesen’s relation 
between pressure and temperature is given, whereas 
the better known work of Callender, which has the 
merit of correlating all the properties of steam, is not 
mentioned. The temperature entropy chart for 
steam is dealt with at some length, and a method of 
drawing a constant volume line is described. In the 
complete temperature entropy chart given, with 
constant pressure and constant volume lines, both in 
the saturated and the superheated field, the specific 
heat of steam is taken at the old value of 0.48. A 
diagram is shown giving the gain of entropy due to 
throttling, and here, again, no mention is made of the 
fact that the cycle is irreversible. The perfect 
steam engine working on the Carnot cycle is dis- 
cussed, and a table is given of the thermal efficiency, 
but an impracticably low temperature of 60 deg. is 
taken as the lower temperature. The table is there- 
fore liable to give an incorrect representation of the 
possibilities of a steam engine; for example, with 
240 lb. pressure the thermal efficiency is given as 
0.393, whereas the Rankine cycle, which is the cycle 
of the perfect steam engine, gives with a 28in. vacuum 
athermal efficiency of 0.276. Anexample is given of the 
transfer of an indicator diagram to the entropy chart, 
both by Sankey’s and Boulevain’s method. There is 
also an interesting diagram giving the feed per brake 
horse-power per hour, and the total feed for different 
degrees of superheat from 0 to 150 deg. Fah. The 
advantages of compound expansion are dealt with at 
some length, and in a satisfactory manner, and the 
methods of combining diagrams are described in 
some detail. 

Mechanical refrigeration is dealt with by drawing 
the @ ¢ diagram of the cycle of operations and obtain- 
ing the analytical expression therefrom, which is an 
excellent method, and makes the matter very clear 
to the student. As regards turbines, the information 
given is of the usual character, and there are no special 
points to remark on. An old block has been used in 
connection with the Curtis turbine. It shows two 
sets of stationary blades, when there is now, as is 
well known as a rule, only one stationary blade used 
per wheel. There is no special remark to make in 
connection with the chapter on the theory of air 
compressors and motors. 

In the chapter on combustion the calculations 
effected for determining heat carried away by the 
products of combustion are gone into in great detail, 
the method adopted being practically that of the 
Committee of the Institution of Civil Engineers. 
The higher calorific values are given for solid fuels, 
and the lower calorific values are not mentioned. In 
the case of gases, however, both calorific values are 
referred to. Heat transmission through plates and 
tubes is dealt with in a mathematical manner, based 
on Reynold’s law. 

In the theory of the gas engine the usual expression 
for the air standard cycle efficiency is obtained. The 
fact that the efficiency improves with the reduction 
of mixture strength is discussed, but in a not alto- 
gether satisfactory manner. A @ ¢ diagram is given 
for an Otto engine, to which is added the diagram for 
an ideal Otto cycle, and also the ideal diagram as 
it would be if the expansion could be carried down to 
atmospheric pressure. Thus a good idea of the laws 
involved is given. 

A full abstract is made from the Fifth Report of the 
Gaseous Explosives Committee of the British 
Association, referring to losses due to radiation from 
the incandescent gas and the effects of turbulence, 
so that in this matter the book is quite up to date. 
A chapter is devoted to the theory of the internal 
combustion engine, assuming that the specific heat 
of the exploded mixture is a linear function of the 
temperature, and the data are largely derived from 
the above-named Committee of the British Associa- 
tion and from certain recent publications. There is 
a short chapter on oil engines, about which there is 
nothing special to say, and another on the testing 
of internal combustion engines, in which the exhaust 
method used by the Committee of the Institution of 
Civil Engineers is described. The next chapter 
deals with the testing of steam engines and boilers, 
and it is largely derived from the report of the Com- 
mittee of the Institution of Civil Engineers on Steam 
Engines and Boiler Trials. The valve gear diagrams 
are dealt with in a satisfactory manner, and all the 
well-known methods are fully described and _illus- 
trated, after which it is shown how to select the form 
of valve diagram best suited to meet the requirements 
of the case. The chapter on balancing is an abstract 
of Professor Dalby’s book on the subject, and in the 
chapter on governors a clear diagram is shown for 
obtaining the controlling force. Every chapter is 
followed by an excellent set of examples, the answers 
to which are also given. 

It cannot be said that there is any original matter in 
this book, but it contains in a handy form matters 
which are now distributed in the publications of 
various scientific societies. 

SHORT NOTICES. 

Suspension Bridges. By Wm. H. Burr. New York : 
John Wiley and Sons. London: Chapman and Hall, 
Limited. Price 19s. net.—This is an extensive and highly 
mathematical treatise on the design of suspension bridges, 


arch ribs and cantilevers. In dealing with stiffened 
suspension bridges, statically indeterminate structures, 





two methods of analysis are given, namely, the method 
of deflections and the method of least work. Arch ribs 
are treated graphically and according to the law of least 
work, 

Oil Fuel. By Edward Butler. London: Charles 
Griffin and Co., Limited. Price 7s. 6d. net.—This is a 
third and enlarged edition of Mr. Butler’s valuable treatise 
on the supply, composition and application of oil fuel. 
It treats of the application of oil fuel for steam raising, 
metallurgical and other purposes, but does not deal with 
it from the point of view of the internal combustion engine. 
It goes very fully into the questions of burner and furnace 
designs and illustrates the use of oil fuel by examples 
taken from marine, locomotive, road vehicle, metallurgical 
and domestic practice. 

Ships and Shipping. London: Thomas Nelson and 
Sons. Two volumes. Price 1s. net each.—These tastefully 
produced little books form part of Messrs. Nelson’s 
‘““ Encyclopedic Library,” and are as good value for the 
sum charged for them as anything we have yet seen. 
They contain in bright and concise language information 
concerning the construction, propulsion and navigation 
of ships of all classes, and the Acts, laws and customs 
governing the world’s shipping. The narrative is not 
continuous, but is divided up into chapters which them- 
selves are sub-divided under numerous heads. It is 
primarily a work of reference, but the two volumes never- 
theless afford much interesting and pleasant reading. 
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TuHE method of shunting referred to at the Railway 
Accidents Inquiry as gravitational shunting is that first 
adopted by the London and North-Western Railway 
at Edge Hill to the designs of Mr. Harry Footner. There 
are half a dozen or more centres in Liverpool where traffic 
is dealt with, and the wagons therefrom are sent to Edge 
Hill and there sorted into sidings, each chief station, 
branch or district having its own siding. The sidings 
were laid out in 1873, the gravitation being a natural and 
not an artificial one. At that time the area of the yard 
was 104 acres, with 16 miles of running lines and sidings, 
and accommodation for 3215 wagons. By 1894 the yard 
had been increased to 200 acres, with 60 miles of running 
lines and sidings and accommodation for 6828 wagons. 
On arrival from the depéts, the trains of wagons are taken, 
engine first, into one of six reception lines; the engine 
is then detached, passed into a shunting neck common to 
all six lines, and it goes back down one of the other five 
roads to the engine shed. The wagons are detached in 
ones, twos, threes or more, and they run back owing to the 
gradient of the reception line, and are turned into their 
respective sidings, of which there are twenty-four. Before 
being detached each wagon has its siding number chalked 
on the end, and this tells the shunter at the points which 
road to turn the wagon into, 
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RAILWAYS IN CHINA. 
(By our Special Commissioner.) 
No. VIII*. 

THE Peking—Kalgan is really an offshoot from the 
Peking—Mukden Railway. Having extended to the 
North-East as far as Mukden, where it forms the 
connecting link with the South Manchurian, Korean 
and Trans-Siberian systems, its construction as a 
trunk line may be said to be completed in that 
direction. West and north of Peking, however, 
there was ample room for expansion, as no railway 
had as yet tapped the great grain provinces to the 
west nor the country of the Monguls to the north. 

In 1905 it was proposed to build a line from Fengtai, 
near Peking, to Kalgan out of the surplus profits of 
the Peking—Mukden Railway. In the natural course 
of events this work would have been undertaken by 
the engineers of the Peking-Mukden, but objection 
was raised to this on the ground that there was an 
understanding between China and Russia that such 
an extension should not be subject to foreign influence. 
However this may be, it was ultimately decided that 
the new line should be built by Chinese engineers, 
and Mr. Jeme-Tien- Yow, who was educated at Yale, 
in the United States, was appointed engineer-in-chief. 

Mr. Jeme, besides his American education, had two 
years in England, and spent fifteen years in China 
under Mr. Kinder, during which time he advanced 
from one position to another till he was put in full 
charge of the construction of a small line. He is 
perhaps the only Chinese engineer in China who has 
climbed the ladder from the bottom rung. He is now 
acknowledged one of the ablest men in the country. 
Foreign engineers in China speak of him and his work 
in complimentary terms. His assistants on the 
Kalgan line were all drawn from his own countrymen, 
and particularly from the section educated in 
America. 

Here, then, is a line built by Chinese engineers of 
American training, or rather of American schooling, 
for it is not fair to call three or four years at a tech- 
nical college a training in engineering. And I am 
reminded it is just as unfair to call a man an engineer, 
although he may possess a diploma to that effect, 
until he has done more than attended a series of 
classes and passed a few examinations. These 
remarks have no special reference to the United 
States—they may be applied with reference to any 
country. But it so happens that the only country so 
far unfortunate enough to have its University 
graduates thrust into positions in China which can 
only be filied creditably by men of large experience is 
America, and in this respect America deserves more 
sympathy than blame. 

I have already written of this subject in the article 
on the Kiangsu Railway, where Chinese young men 
straight from American schools made a very poor 
attempt at railway building, despite the fact that Mr. 
Jeme himself was consulting engineer. Here, how- 
ever, Mr. Jeme was actually in charge of the con- 
struction, devoting his whole time to the work, and 
the result is very different, as will appear. I believe 
Mr. Kinder gave some personal attention to this line. 
Some say he actually advised about it. 

The main line from Fengtai to Kalgan is 125 miles. 
There is a branch line of 16 miles from Hsichihmen 
(near Peking) to Mentoukou, where there is an 
anthracite coalfield from which Peking and its neigh- 
bourhood are supplied. The line has been extended 
from Kalgan to Yankowhsien, a distance of 78 miles, 
making a total, main line and branch, of 219 miles 
open for traffic. This article will deal only with the 
125 miles from Fengtai to Kalgan, as the branch line 
has only coal traffic, and the extension, although open, 
is still incomplete. 

Fengtai is the starting'point, this place being con- 
veniently situated as a junction with the parent line— 
the Peking—Mukden. From there a north-westerly 
course is followed, the nearest station to Peking being 
Hsichihmen, 9 miles from Fengtai and about 5 miles 
from the Legation quarter in the capital city. At 
34 miles Nankow is reached. From this station 
tourists start on ponies or in chairs for the famous 
Ming tombs, situated among the mountains. 

Up to this point there is nothing but easy country, 
and it would be difficult to conceive of a simpler task 
than laying a line through it. Here, however, the 
Nankow Pass had to be negotiated, and this was a 
formidable undertaking, requiring the most careful 
study and considerable engineering ability. This 
pass was, and still is, the only way from Mongolia 
to Peking, except one far to the west in Shansi. The 
Ancient Great Wall of China is built along the moun- 
tain tops, and the pass itself is guarded by a series of 
three consecutive inner walls with gates, which had 
to be forced and passed in turn by any invading army 
from the north. A river, or rather a mountain stream, 
which swells to a torrent in the rainy season, comes 
through the pass, and the old Imperial North Road 
runs beside it. 

Much surveying was done in the hope of being able 
to get round or through the mountain without using 
the pass, but every alternative proved either too 
difficult or too long, and all of them too expensive. 
Therefore it was decided to carry the line up the pass 
and to follow the old road and the mountain stream as 
closely as possible. 

The total vertical rise from the foot of the pass to the 
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plateau is 1641ft., and this is accomplished in just 
under 12 miles. The gradient averaged | in 40, but it 
was impossible to keep an even incline and at the 
same time take advantage of what natural assistance 
the country afforded ; consequently several instances 
of 1 in 30 gradients occur. Even with this huge con- 
cession to the position, four tunnels and a reverse had 
to be made. The whole formation, culverts and 
tunnels, are made for a single line only. 

The width of the formation in the open is 20ft. 
The tunnelling is 12}ft. wide at rail level and 15ft. 
at spring of arch. The height from rail to top is 16ft. 
The following are the lengths of the four tunnels and 
the gradients through them :—(1) 1204ft. long, gradient 
1 in 30; (2) 150ft. long, gradient 1 in 38; (3) 463ft. 
long, gradient 1 in 33 (4) 3580ft. long, gradient 1 in 100 
for over half the distance, changing to a fall 1 in 500. 
Total length of the four tunnels, 5397ft. 

Three of the tunnels are on the lower part of the 
line ‘before the reverse is made, and the last and 
largest one, with the remarkable change of gradient 
from lin 100 up to 1 in 500 down, is after the reverse. 
The tujinels are all lined throughout from end to end. 
The cost of driving and lining is stated to average 
50 dols., or £5, per lineal foot—roughly, £27,000 for 
the total aggregate length of over a mile. 

This is cheap work, even for China, and one wonders, 
if it can be done for so little, that more of it was not 
resorted to and an easier and more equal gradient 
thereby maintained. This pass must form part of 
a permanent trunk line, and every point saved in 
grading is therefore of importance as a constant cost 
factor. I take liberty, however, to doubt whether the 
figures of cost were separately and accurately kept. 

Besides the tunnelling, the pass called for much 
stone facing of the lower side of embankments where 
the river rises high and runs swiftly in the wet season. 
This is of rough rubble, and only the openings at 
culverts are cement pointed. There is also a good 
deal of walling where it was necessary to guide the 
stream away from contact with the embankment. 
The banks have a batter of 1 in 14, which seems 
rather steep when it is considered that the banking 
is of loose rock and sand from the hillside and the 
facing of flat stones laid roughly on the slope. 

Still, the line through the pass. while open to 
criticism from several standpoints, is on the whole 
a creditable piece of engineering, especially when it is 
remembered that a low cost per mile of the line was 
desirable in order to show that the absence of foreign 
engineers tended to economy. 

The pass once negotiated no further difficulty 
presented itself. The line thence to Kalgan runs 
between two mountain ranges over an almost even 
country with a slight gradual rise indicated by the 
steady flow of a meandering and spreading stream 
draining from the hills. Here, as in the distance 
from Fengtai to Nankow below the pass, there is an 
almost entire absence of flood lands and flood openings 
so often met with in other lines in China. The largest 
bridge is one span of 100ft., and the total length of 
bridge and culvert openings is 6619ft. 

There is an abundance of stone, which is a great 
consideration in China, where for hundreds of miles 
railways are laid over country in which ballast is 
almost unobtainable, as in the case of the Northern 
Section of the Tientsin—Pukow line, where Mr. 
Dorpmiiller had to burn bricks and break them up for 
ballast. 

The cost of the line from Fengtai to Kalgan (125 
miles), including equipment, is given at seven million 
taels, or about £1,000,000 sterling, which works out 
at £8000 per mile. This is less per mile than most of 
the southern lines, but it is by no means cheap when 
all the circumstances are taken into consideration. 

The Yellow River Bridge alone cost 4,564,358 taels, 
or over three-fifths of the whole Peking—Kalgan line of 
125 miles, and the absence of large bridges in the work 
under consideration is a remarkable feature. 

The speed of trains going up and coming down the 
pass is about 10 miles per hour. The load is limited 
by the steep gradient. The trains are pushed up the 
pass as a safeguard against any breakaway, and run- 
away points are placed at intervals of two miles or so. 
Heavy engines have to be employed. As a working 
proposition the pass has many drawbacks, although 
as an engineering accomplishment on the lines adopted 
it commands respect and reflects credit on those who 
carried it to completion. 

The line is of the standard gauge—4ft. 84in. The 
rails are of British flat foot section, 85 lb. per yard. 
The sleepers are of hard wood, 8ft. by 9in. by 6in., 
spaced 2ft. 5in. at centres, except in the pass, where 
they are 14 to a 30ft. length of rail. The sharpest 
curve has a radius of 600ft., and the heaviest gradient 
is 1 in 30 in the pass. The formation is 20ft. at top, 
and the line is thoroughly well ballasted throughout. 

Besides the extension of 78 miles to Yankowshien 
already open for traffic, there is a further extension 
of 25 miles under construction, which will carry the 
line to Tatungfu. After that it is proposed to con- 
tinue the line westward to the Yellow River, where 
the whole trade now carried on by camels and pack 
mules will be intercepted. The main trunk line will 
ultimately be carried north-west through Arga to join 
the Trans-Siberian Railway, probably at Kiachta, 
fully 1000 miles from Peking and on the border of 
Mongolia and the Russian Empire. This will bring 
Peking within ten days of London by rail. 

The success of this line as a revenue earner was 





ensured from the first. The country to the north of 
the Great Wall of China is rich in grain and cattle 
and there has always been a large caravan traftic from 
there to Peking and the South Country, and a cop. 
siderable export trade as well. This article hg 
grown to such proportions that I must not give eyen 
the main figures relating to traffic. The line already 
pays the interest on the capital invested, and yi 
continue to improve its position in this respect. 

Out of forty-four engines used on the Peking. 
Kalgan Railway and the 78 miles of extension to 
Yankowshien, there are only four which were jn. 
ported from any country but America, and thege 
four are from a well-known firm of British iakers, 
Nine were built at Tangshan. The four referred to 
are of the Mallet type, and these, it is remarkable to 
note, were all condemned last year and four others of 
the same type ordered from America to take theip 
places. 

This statement induces various reflections. The 
first is that, although the personal influence of the 
foreign engineer may be absent, it is impossible to 
eliminate the influence of foreign education. Had 
this line been built by American engineers, there 
could hardly have been a greater preponderance of 
American material. There are British rails, but to 
anyone who knows the conditions under whic: rails 
are marketed this means nothing. There is the fact 
of the bulk of the rolling stock and nine locomotives 
being built at Tongshan, but this was probably a 
matter of Hobson’s choice, seeing that the money 
to commence the line was provided by the railway 
owning Tongshan workshops. The real criterion jis 
the heavy locomotives, and these are all from America, 
except four, and these four, although by a firm of 
world-wide reputation, are condemned as useless for 
the work specified. 

Another reflection is that it is characteristic of the 
Chinese that they can build well, but, having built, 
they have no conception of maintenance. Their 
cities, palaces, temples, tombs, and great walls all 
exemplify this. They are built in the most substantial 
way and left to go to decay and ruin without any 
attempt to maintain them. The Peking -Kalgan 
Railway is scarcely second to the Kiangsu Railway as 
an example of this nationai neglect of upkeep. The 
other forty engines are probably in little better con- 
dition than the four British engines, and but for the 
fact that, being unsympathetically treated, they will 
reach the scrap heap sooner than the rest, these latter 
are probably no exception to the general deterioration 
due to absolute neglect. 

There exists no proper means of repair ; the work- 
shops ere entirely inadequate, and there is scarcely 
a tool in all the crowded little place that would be 
tolerated for a day in a third-class repairing shop. 
Add to this the fact that there is no carriage or 
wagon shed, and not one carriage or wagon out of 
all the stock on the line and its extension under repair, 
and some idea may be formed of the utter disregard 
for maintenance. 

It is the same on the line. After building and 
equipping it, it is run without one signal from end to 
end to protect it and the lives and stock committed 
to it. Nor is there a locked set of points anywhere. 
This condition of things is difficult to believe, but 
it is even so. And this characteristic of the whole 
nation must be taken into consideration as a factor 
by those who have to deal with things controlled by 
Chinese, no matter where and how they have been 
educated, unless or until they have considerable 
experience. 

I could not rest about these engines, and stopped at 
the locomotive works at Nankow for a whole day to 
look into the matter. This is what I found. On 
a siding, and not even over a pit, one of these Mallets 
was standing with the cylinder covers off and the 
tubes drawn. The low-pressure cylinders were 
ribbed from the middle down, so that I could make 
quite a loud noise by drawing a steel rule across the 
surface. They were further so worn down that it 
was noticeable to the naked eye against the bell- 
mouth at the end. I have seen some abused cylinders 
and sacked as many men on their account, but never 
have I seen two cylinders in such bad condition. 
The boss of the driving wheels had cut into the axle- 
boxes so much that, while I could not put the blade 
of a penknife in on one side, there was an inch of 
space on the other side. This play was so pronounced 
that the balance weight of the driving wheels had cut 
into the clamp of the spring and worn it away about 
a-quarter of an inch, 

The tubes were drawn, and in the bottom of the 
boiler was a thick layer of mud and scale, showing the 
whole shape of the lower tubes from end to end. 
They had been imbedded in this, and it was wondered 
at that they had been burnt, and British rubbish 
blamed instead of local neglect and ignorance. ‘This 
made me ask that the hand holes under the fire-box 
be removed. One of these at the lower corner was 
loosened, but it could hardly be knocked in and 
taken out because of the accumulation of scale. 

I next examined two coupling-rods, and found them 
with fully in. play. All the connecting-rods had 
been removed, so I could not examine the big ends 
nor the crossheads, but I doubt not these were as 
bad. One can only imagine the effect of such “ play 
on all the valve gear pins ! 

These things are intolerable, and I cannot but write 
plainly about them, not for the sake of the British 














4 


——> 


h of 
ttle, 
rom 
con. 
has 
ven 
aly 
will 


ing 
L to 
im. 
ese 
ers, 
| to 
* to 
Ss of 


heir 


‘he 
the 
to 
lad 
ere 
of 
to 
uils 
ut 


, 








THE ENGINEER 


155 





AUG. 


—_——_—— 








— 
locomotive builder so much, for he can take care of 
himself, as for the Chinese engineer, who ought to 
know that such things will sooner or later end in his 


own disgrace. : 
Jocomotives were being abused. Any navvy can 


throw an engine off the line ; it takes an engineer to | 


keep one going year after year. 
I was told that these engines were given out to be 
able to push 320 tons up the pass, and that they could 


now only take 200 tons through it. The wonder to | 


me was that they could take themselves through it. 

‘The four engines ordered from America are specified 
to take 400 tons up the pass, and they “ are only to 
cost 7000 dols. more than the British engines.” When 
[ remarked that by reducing the driving wheels of 
the British engines it would be easy enough for them | 
to take 400 tons instead of 320 tons—No! I am talking | 
in sober earnest, and not joking—men professing to | 
be engineers would not believe it ' 

I hope my visit will make those responsible look | 
into matters and reconsider the position as it affects 
themselves. At the same time the British makers 
ought to move at once, if only for the national credit. 








I should do the same thing if Baldwin | 





| If p and P be the knock-off and final pressures respectively, 
this may be re-written as— 
| K KX 
| t=2 -P) + —— 
| q P-P) A, 
| and the problem is to find the value of x, which will make 
the time a minimum. Differentiating with respect to x 
—remembering that the pressure is a function of a—and 
| equating to zero— 
dt K 
dx C 
from which the necessary condition for minimum time is 
found as— 


(ae, are | a 
| (P P) +252 = > 


oe... 
x 


=. ons 
Pp Pee 


A few points may be taken, and the values of p — P 


+ nob calculated and plotted—as shown by the thick | 


line in Fig. 2—and the point where this line cuts the base 


| 
} 
| 
| 


line gives the correct position for the knock-off. For the | 


| pressure curve shown in the figure, the knock-off pressure 


is 8cwt. per square inch, and the travel of the ram to | 


knock-off is 614in., the total travel being 100in. If there 
be 50 horse-power available at the pumps, the initial 
plunger area should be 4 x 50/8 = 25 square inches, and 
the final area 4 x 50/40 = 5 square inches, so there may 





| 
| ‘The method may be applied to any number of knock-offs 
| by means of successive approximation. The case of two 
| knock-ofis is dealt with in Fig. 6. Having drawn the 
| pressure curve, draw a number of guiding lines ¢¢c for 
| the reversed tangents. Assume the point o for the second 
| knock-off, and draw the horizontal line oa; now select 
|a couple of guiding lines which give reversed tangents 
| passing near to a, as shown, and using these as guides, 
| draw the line a1, giving the first approximation for 
knock-off 1. Draw the vertical 16 through this point. 
Now ignore the assumed position of 0, and find the position 
| for the second knock-off by the reversed tangent through b. 
| Next use this as a new position for the second knock-off, 
and find a second approximation for the first, and so on. 
| It will generally be found that the second approximation 
is good enough for all practical purposes, as will be seen 
| on looking at the figure, where the third approximation 
| is quite close to the second ; in any case, when the curve 
and the guiding lines for the reversed tangents are once 
drawn, each approximation takes only a very few minutes 
to make, and the result is certain. a 
A greater number of knock-offs may be dealt with in 
the same way, by first assuming the second, third, &c., 
finding the first between 0 and 2, then 2 between | and 3, 
and so on. 
The pressure curve used for this article has been worked 
out by this method for knock-ofis up to five, and the 
results are as follow :— 
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knock-off pressures so as to obtain the maximum useful 
effect from the engine or motor power available. These 
knock-off pressures have usually been found by trial-and- 


error, but the following new method determines the figures | 


exactly, and after using it there can be no question as to 
whether it might be possible to improve on it, as is always 
the case where the method has been that of trial-and-error. 

If H be the effective horse-power available at the pumps, 
A the total area of the pump plungers in square inches, 
S the speed of the plungers in feet per minute, and P the 
hydraulic pressure in hundredweights per square inch, 
we have H x 33,000 = ASP x 112/2 or 590 H/PS = A, 
which, with a plunger speed of about 147}ft. per minute, 
which is reasonable, gives the simple relation A = 4 H/P 
= C/P if C = 4H. 

For any particular case the designer has such a curve 


as that of Fig. 1, in which the abscisse represent the travel | 


of the pressing ram from its initial position, and the 
ordinates represent the corresponding pressures required 
to be exerted. Let A, be the area of the pressing ram in 
square inches, then as the discharge of the pumps is 
A 8/5 cubic inches of water per second, the time taken by 
the ram to travel x inches is 5 A,2/AS8S, or Ka/A, if 
K = 5A,/S. 

Now, considering the case of one knock-off only, let the 
total travel of the ram be X, the travel to the knock-off x, 
the initial plunger area A,, and the final plunger area Ag, 
then the total time taken to press the bale is— 
bai Kz , K (X-2) 

AY A, 


K K KX 


ales as ae 3 


which shows the time lost, as compared with the best 
position, for knock-offs varying from 40in. to 80in. of 
travel. This figure shows clearly that if for any reason 
it is not convenient to arrange the knock-off at the best 
position, it is better to err on the late than on the early 
side, as less time is lost by making the knock-off a certain 
distance later than by making it the same distance earlier. 
The expression — 


dp 
£ =e 
dz 
admits of an easy geometrical interpretation which is 
more convenient in practice than is calculation. 


p-P + 





itasP-p=@2 $ P , and referring to Fig. 4, it will be seen 
x 


Remem- 


that ab is equal to P - p, and ac is equal to x. 


the tangent at c, it is found that the equation states that 
the line through c, inclined at an angle @ equal to the 
angle 6, passes through 6, and the problem is merely to 
find c, so that its reversed—or reflected—tangent passes 
through 6. Probably the best method of finding this is 
to make a templet of the curve, as shown by the full lines 
of Fig. 5. This templet being reversed, as shown by the 
dotted lines, may be moved about on the T-square, and 
at any point where the reversed tangent is required a 
short line may be drawn, as shown by the short, thick 
line on the figure, which may then be produced quite 
easily with sufficient accuracy for present purposes. A 
few of these reversed tangents being drawn, it is easy to 
‘ draw the one which passes through b. 





An examination of this table shows that whilst in the 
earlier cases the introduction of extra knock-offs gives 
a considerable saving of time, this saving falls off rapidly 


| as the number increases, and there is very little to be 


gained by introducing more than five knock-off# 

In order to complete the study of the curve used for 
this article, Figs. 7 to 9 have been drawn, showing for 
three of the above cases the pressure on the ram—the 
original curve—the horse-power exerted by the pumps,. 


| and the time from the start for all parts of the stroke. 
| These diagrams do not seem to need any particular 


| comment, but are well worth careful study. It should be 


Writing | 


bering that ae is equal to the ratio de/ce, where cd is | 
dx 


noticed that the best single knock-off is not the same as 
the middle one for a greater odd number of knock-ofis. 








Ir was a fatal accident on September 19th, 1912, to a 
fireman at Exchange Station, Manchester, that led to the 
representative of the Associated Society of Locomotive 
Engineers and Firemen asking the Committee inquiring 
into accidents to railway servants to have Rule No. 112 A 
extended. This rule is intended to prevent men engaged 
in loading or unloading wagons, or men engaged in repair- 
ing wagons, from being knocked down when the wagons 
are moved or other wagons shunted against them. Men 
cleaning carriages are protected by a red flag or lamp on 
the end vehicle and shunters are instructed not to shunt 
other vehicles against the standing coaches. This, how- 
ever, is not a Clearing House rule. The man in question 
was killed by some carriages being shunted on to the 
engine of which he was fireman and whilst he was lighting 





the lamp on the right-hand buffer. 
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FIRELESS LOCOMOTIVE. 


A FIRELEsS locomotive, as illustrated herewith, has 
been supplied to the Admiralty for service at one of the 
explosives depéts, where the question of absolute safety 
from fire is of the first importance. The builders are 
Andrew Barclay, Sons and Co., Limited, of Caledonia 
Works, Kilmarnock, who send us the following particulars : 
—The locomotive, as indicated by its name, is without fire 
or heating apparatus of any kind. Its reservoir, which is 
partly filled with water, is charged with high-pressure 
steam from a boiler placed outside the danger zone. The 
locomotive is taken to this charging station from time to 
time as required. It can work on one charge of the 
reservoir for several hours on continuous hauling or for 
a much longer time on ordinary shunting work. It will 
stand for twelve hours in ordinary open-air temperature, 
with small loss of steam, and can run back to the charging 
station under a very low steam pressure, say, 15 Ib. per 
square inch. In the trials made on the locomotive before 
it was handed over to the Admiralty all the test conditions 
were more than fulfilled, both as regards insulation, 
loads handled, and periods worked upon one charge of 
the reservoir. The locomotive is easily handled and acts 
in exactly the same way as an ordinary steam locomotive. 
The engine is not only fireless, but the rubbing surfaces, 
such as the brake blocks, and impact points, such as the 
buffers, are rendered sparkless by the use cf special 
facings. 





PLATE GAUGES. 

Owrnc to confusion having arisen between ** B.W.G.” 
and “ B.G.” in specifications for iron and steel sheets and 
hoops, negotiations between the London Chamber of 
Commerce and the Standards Department of the Board 
of Trade were opened in 1912, when the former suggested 
the legalisation by Order in Council of * B.G.” as the 
official gauge for iron and steel sheets and hoops. 

Notices were advertised by the Board of Trade that the 
application had been made and that objections would be 
received, but as no objections were forthcoming the 
Chamber was notified that a condition precedent to the 
issue of the Order in Council would be the manufacture 
of a standard set of gauges for verification for the officers 
of the Board of, Trade. This condition has been complied 
with and the Order in Council was made on the 16th 
current, to take effect as from November Ist, 1914. 

In view of the official recognition of ** B.G.” it is hoped 
that all buyers and sellers of iron and steel sheets and 
hoops will discontinue to specify or use the ambiguous 
denomination ‘ B.W.G.,’’ which being variously inter- 
preted as *‘ old B.W.G.,” *‘ Stubb’s B.W.G.”’ and “* Roses’s 
B.W.G.” has been a frequent source of trouble. 

We give below the schedule of the Birmingham gauge 
which becomes the official Board of Trade standard after 
November Ist next. The degree of accuracy anticipated 
is marvellous; note particularly No. 28, with six places 
of decimals ! 


Denominations of Standards (Birmingham Gauge). 









Descriptive Equivalents in Descriptive Equivalents in 
number. parts of an inch. number. parts of an inch. 
No. Inch. No. Inch 
15/0 1.000 20 B.G. 
14/0 0.9583 2 .G. 
13/0 .G. 
12/0 -G. 
11/0 G. 
10/0 .G 
9/0 i. 
s/o +. 
6/0 GC. 
35 B.G. 
36 B.G. 
37 B.G. 
38 B.G. 
39 B.G 
40 B.G. 
41 B.G. 
42 B.G. 
43 B.G. 
és 44 B.G. 002 

: 45 B.G. 00215 

46 B.G. 00192 

47 B.G. -OG170 

48 B.G. 00152 

19 B.G. -00135 

50 BG. -00120 

51 B.G .00107 

52 B.G 00095 





A LARGE TOGGLE ACTION PRESS. 

Tue large press illustrated herewith has been designed 
and constructed by Hordern and Mason, of Vesey-street, 
Birmingham, to the order of a motor car firm for the deep 
stamping of hollow-ware goods. The machine weighs 
roughly 26 tons. It will take blanks up to 42in. in dia- 
meter, and can draw to a depth of 10in. and a diameter of 
32in. 

The machine framework consists of two stout uprights 
resting on stools and united by a stretcher at the upper end 
and by the bottom die support at the lower. In rear of 
the uprights and near their lower ends journals are pro- 
vided for a driving shaft carrying to the left a fast-and- 
loose belt pulley and to the right a brake pulley, a straight- 
cut pinion and a Croft and Perkins clutch. The pinion 
named drives through an intermediate wheel and pinion 
on to a large wheel with herringbone teeth that is keyed 
to one end of a stout crank shaft. At the other end of this 
crank shaft outside the left-hand upright is a crank arm 
A in the engraving. From this a connecting-rod B 
depends to a pin situated near the lower end of a slide C. 
This slide is held by clips to a vertical guide D, and at its 
upper end carries two pins. Links F connect the pins 

















TOGGLE ACTION PRESS 


with arms G on two shafts H,one at the back, the other 
at the front of the machine. The shafts H are each further 
provided with two pairs of arms J. Connecting-rods K 
extend from these arms to two crossheads L working in 
guides on the inner faces of the uprights. Hung by four 
screwed shafts from these crossheads is the upper or 
pressure plate M. On the inner faces of the crossheads 
guides are formed, and on these a ram head N slides. 
This head is connected to the crank overhead by a rod of 
adjustable length and provided with a ball at its lower 
end. Thrust is transmitted through this ball on the 
descent of the crank and lifting effort is communicated by 
it to the ram N on th» ascent of the crank. 

When the crank A i3 on its upper dead centre the pressure 
plate M and the ram. N are fully down. 
however, that, while the motion of the ram is strictly 
comparable with that of a steam engine piston, the motion 
of the pressure plate M is quite different. Thus nearly 
the whole of its downward movement is executed during 
the first half of the rise of the crank A. During the second 
half the motion is very small, and by reason of the toggle 


action of the arms J and rods K the pressure is very great. | 


For nearly half a revolution of the main crank shaft, 
therefore, there is a distinct pause or dwell of the pressure 


It will be found, | 





plate in its lowest position, and during this interval, whik 
the work is being gripped round its edges by the pressure 
plate the ram N descends, does whatever punching is 
required, and rises clear again of the work. The pressure 
plate and the ram reach the highest points of their respec- 
tive upper strokes at the same time. During the rise of 
the pressure plate an ejector attached to its underside by 
rods rises from within the lower die support and lifts the 
work out of the bottom die. The clutch on the first 
motion shaft is so arranged that the stroke of the press 
may be arrested at any point in the revolution of the crank 
shaft. 








COAL SMOKE ABATEMENT IN IRONWORKS. 


EaRty this year the Local Government Board appointed 
a Departmental Committee to consider the question of coal 
smoke abatement, and on Thursday, July 30th, Professor 
J. W. Cobb, Livesey Professor in the Department of Coal, 
Gas and Fuel Industries (with Metallurgy) in the Uni- 
versity of Leeds, gave evidence with regard to what has 
been done in this connection by the Farnley Iron Com- 
pany, where he was for twenty years prior to going to 
Leeds. 

All the reheating of iron and steel for welding, hammer- 
ing, or annealing is now carried out by the Farnley Iron 
Company by means of gas-fired furnaces, with a consider- 
able economy of material. The main advantage claimed 
for gas, of course, is its greater ease of regulation, coupled, 
at the same time, with the absence of any smoke. Professor 
Cobb then explained to the Committee the difficulties of 
using gas in puddling furnaces. Puddling required the 
maintenance of a definitely reducing atmosphere for con 
siderable periods of time unless excessive waste was to 
result, and this accounted for the evolution of consider- 
able quantities of smoke from the furnaces. Experi- 
ments with gaseous fuel had not met with any large 
measure of success. The great difficulty was an economic 
one, since the use of gas was only possible with a regenera 
tive furnace, in which aconsiderable proportion of the heat 
of combustion was restored to the gas and air which were 
to be burned in the furnace. Such a regenerative arrange- 
ment was always expensive to install, and such an expense 
in connection with a furnace which was only dealing with 
charges of from 3 cwt. to 5 ewt. was a very serious matter. 
This rendered the use of gas economically difficult. Further 
more, the conditions of work so far as the puddler was 
concerned were rendered worse by the neighbourhood of 
large quantities of brick work such as exist in regenerators. 
Even if a smokeless puddling furnace could be invented, 
it would be so much worse for the puddler that it would not 
be fair to adopt it. Continuing, he said that even a gas- 
fired puddling furnace might make smoke. This was @ 
very complicated question to explain, but what was 
known as smoke from gas fuel in ordinary work would 
also apply in large scale work. The formation of particles 
such as were obtained from coal could also be obtained 
from gas, but the advantages of gas were that since it was 
possible to control the ratio of gas and air, it was easy 
to minimise the smoke formation to a very considerable 
extent, and there was not the same fluctuation as in a 
direct coal fire. Witness, questioned about Lord Newton's 
Smoke Abatement Bill, said he considered that it required 
making clearer on certain details. 

Finally, Professor Cobb mentioned that the Farnley 
[ron Company had not used gas for boiler firing yet. The 
average boiler, he said, was a very economical piece of 
apparatus, and there was not the same possibility o! 
improvement in efficiency by the use of gas as there was i!) 
the other processes to which he had referred. On the whole, 
however, he was of opinion that there was need for further 
legislation to prevent the emission of smoke in indust rial 
processes. : 

A point of some interest which may be mentioned in 
connection with the evidence given by other steam boiler 
users is a general consensus of opinion that the present 
type of smoke inspector should be improved upon by 
the appointment of technical men, who would co-operate 
with the manufacturers with a view to making suggestions 
as to improvements in equipment. There is the feeling 
among many large steam users that the local authorities 
treat them as hostile parties, and that they are more 
interested in the collection of fines than in the improve- 
ment of the atmosphere, and, consequently, in the public 
health. Lord Newton’s Bill, on the other hand, makes 
| the penalties rather more than they are at present, and it 
is against this phase of it that criticism has been directed 
although the general trend of it is regarded as being on 
| the right lines, 
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RECENT DEVELOPMENTS IN MARINE 
PROPULSION.* 


Dunne the one hundred years thet the reciprocating steam 
engine has been u for the Ho gg of ships, it has been 
continuously improved in reliability, handiness, and efficiency, 
and it had no competitor until a little more than a dozen years 
ago, when the Parsons turbine began to claim attention as a 
serious rival for the propulsion of high-speed high-powered ships. 
The improvements in the efficiency of the reciprocating steam 
engine have been due to the conjoint effects of improved materials 
and tools for the construction of the boilers and the engines 
and to increasing knowledge of the scientific principles relating 
to the thermal and mechanical problems rel soe in the design 
and construction of the engine and its auxiliaries, The intro- 
duction of the compound, triple, and quadruple-expansion 
engines, associated in each case with considerable increases in 
steam pressure, enabled successive and notable increases to be 
obtained both in the thermal and mechanical efficiencies of the 
engine, and the successful re-introduction of superheating has 
rendered it possible still further to reduce the consumption of 
coal per horse-power hour by from 10 to 20 per cent. under 
favourable conditions, 

In all reciprocating engines the piston and other reciprocating 
parts have to be stopped and started again twice for each revo- 
lution of the crank shaft, and the forces transmitted to the bed- 
plate of the engine, due to the starting and stopping of the 
reciprocating Masses, are so great that unless balanced they 
cause great vibration of both the engine and of the ship. Even 
when the forces are balanced within the engine framing, some 
parts of the framing have to transmit these great forces, and 
these parts have, in consequence, to be made stronger and 
heavier than they would require to be if there were no forces due 
to the inertia of the reciprocating masses. Increased know- 
ledge has rendered it possible entirely to balance these inertia 
forces and couples within the engine framing itself, but for a 
complete balance the minimum number of cranks required is 
five, although it is possible to get an approximate balance in an 
engine with four cranks. 

In order to get rid of some of the mechanical defects of the 
reciprocating engine, James Watt and innumerable inventors 
since his time have striven to produce a successful type of 
rotary steam engine, but all these efforts were in vain until 
Parsons solved the problem by inventing his compound steam 
turbine. This type of engine consists essentially of one moving 
part only, the turbine drum, which has only rotational motion, 
and which therefore can be perfectly balanced. The success 
of the steam turbine for marine propulsion has been due, not to 
the reduction of steam and coal consumption, but to the absence 
of vibration in its working, to the reduction in weight and in 
space occupied for a given power, to its greater simplicity 
as a machine, to the lower cost of maintenance, and to the great 
units of power in which it can be constructed. When the turbine 
can be arranged to run at its best speed its efficiency is at least 
equal to, and in many cases greater than, the efficiency of the 
best reciprocating steam engine, but this speed is much greater 
than the best speed for a screw propeller. In applying a steam 
turbine for marine propulsion it was necessary to effect a com- 
promise ; the turbines were designed to run at a much lower 
speed than turbines of the same power used for the driving of 
dynamos, and the screw propellers were made of smaller 
diameter and their speed of rotation was increased as compared 
with propellers driven by reciprocating engines. These modi- 
fications involved larger turbines, with more expansion stages, 
also a reduction in the efficiencies of the turbine and of the pro- 
peller. In spite of these difficulties, the direct connected turbine 
proved itself to be much superior to the reciprocating steam 
engine for high-speed high-powered ships. 

Owing to the difficulties which I have indicated, the field of 
application of the direct-coupled steam turbine has been re- 
stricted to high-speed high-powered ships. In order to render 
the many advantages of the steam turbine available for small- 
powered lower-speed ships, Sir Charles Parsons has introduced 
helical gearing for connecting high-speed turbines to low-speed 
propeller shafts, and the results of experience already obtained 
with these geared turbines are so promising as to render it likely 
that this system will be largely adopted in the immediate future, 

The gear ratio varies with the conditions. In the case of the 
Vespasian this ratio is 20, the turbine running at 1440 revolutions 
per minute, and the propeller shaft at 72 revolutions per minute. 
The shaft horse-power at 73 revolutions per minute was 1080, 
and the corresponding speed of the ship was 10.58 knots. 

In the case of the twin-screw channel steamers Normania and 
Hantonia, each of which is fitted with geared turbines giving 
5000 shaft horse-power at 19.7 knots, there are four turbines, 
two of which run at 2000 revolutions and the other two at 1400 
revolutions, while the propeller shafts both run at 310 revolutions. 
The results of measurements show that the geared turbined ship 
Cairnross used 15 per cent. less coal than her sister ship the 
Cairngowan, which is fitted with triple-expansion engines. 

The efficiency of Parsons helica! gearing is stated to be 
98} per cent., so that the friction loss due to its use is only 
I! per cent., whereas the gain at the turbine is many times this. 
The high efficiency of the gearing is due to the accuracy with 
which the teeth are formed, also to the effective means adopted 
for lubricating the teeth. A spray of oil is continually showered 
upon the teeth as they enter into mesh with one another, and the 
resulting films of oil prevent the teeth coming into contact with 
each other, and the conditions are therefore the.same as in a well- 
lubricated bearing. : az 

In a few ships a steam turbine has been coupled up in series 
with quadruple-expansion engines, thus enabling the expansion 
to be carried further than can be effected in a reciprocating 
engine, and it is said that this combination has effected a reduc- 
tion of 20 per cent. in steam consumption as compared with the 
quadruple-expansion engine alone. The complexity of this 
combination and the successful introduction of the geared turbine 
will, I think, prevent this combination being widely adopted. 

Another method which is being developed as a reducing 
gear between steam turbines and propeller shaft is the Féttinger 
hydraulic transmitter. 

This transmitter consists essentially of a centrifugal pump 
and a water turbine combined within the same casing in such a 
Way as to reduce the losses toa minimum. The efficiency of this 
type of reducing gear is not so high as that of the Parsons gear, 
hut it is stated that in the case of large powers the efficiency may 
he as high as 90 per cent. This gear has the advantage that it is 
reversible, and therefore it obviates the need for the go-astern 
steam turbines and the direction of rotation of the driving 
steam turbine is never reversed. It thus gets rid of one cause 
of blade stripping such as occurred, for instance, in the turbines 
of the Lusitania. It also enables the power for going astern 
to be as much as 80 per cent. of the go-ahead power, which is 
very much greater than that usually provided in the go-astern 
turbines. The maximum power transmitted to one shaft by this 
xear up to the present is 10,200 horse-power, and the reversal 
can be effected in from 10 to 12 seconds. This gear is being 
‘pplied on a German turbine ship of 23,000 horse-power, and the 
efficiency guaranteed is 90 per cent., but a better result than this 
is expected. This gear is used on the Holtzapfel gas-propelled 
vessel, also in connection with Diesel engines. The velocity 
ratio possible with this gear is only about 6 to 1 with a single- 
Stage arrangement, but with a three-stage combination it may be 
as high as 30 to 1. + 





_* Lecture delivered by Professor W. H. Watkinson at the Liverpool 
University. Abstract. 

tIt may be noted here that the Hamburg-America passenger vessel 
Koni n Luise, the mine-layer that has been sunk by the Third Destroyer 
Flotilla, was fitted with Foutinger transmitters.—{Ep. Tue E.]. 





No notable improvements have been made in recent years in 
the design or in the efficiency of marine boilers, excepting in the 
case of those used in warships, which are now always of the 
water-tube type. This type of boiler has not found favour in 
the ships of the mercantile marine, mainly because it requires 
more skilled and more careful attention than the ordinary type 
of marine boiler and because it is of greater importance with it to 
prevent oil and sea-water being admitted to the boilers. Im- 
provements in condensers and the adoption of the steam turbine 
reduce these difficulties, and it is likely that for high-powered 
ships the water-tube boiler will in the near future displace the 
ordinary type of boiler, because its weight and the space occupied 
are considerably reduced by its adoption. 

Recently a new type of boiler has been introduced by Professor 
Bone which enables great reductions to be made in the size, 
weight, and cost of boilers. his boiler is of the ordinary multi- 
tubular type, but it contains neither furnaces nor combustion 
chambers of the usual type. The tubes are packed with a 
refractory material and the fuel, gas, or oil spray is burned 
within the tubes of the boiler. The refractory material greatly 
increases the rate of combustion and also greatly increases the 
rate of evaporation. In one boiler the rate of evaporation was 
over 20 lb. per square foot of tube surface per hour, which is 
from three to four times as great as that usually attained in 
marine boilers, and it is. stated that the efficiency was over 
90 per cent., as compared with from 70 to 80 per cent. in boilers 
of the ordinary type. This boiler cannot, unfortunately, be 
fired with coal direct. The coal must first be gasified and the 
gas must be thoroughly cleansed of ash and tar. This boiler 
therefore would be of no use for marine purposes were it not for 
the fact that fuel oi] when suitably sprayed may be used in con- 
junction with it. If the results already obtained with this type 
of boiler are proved to be attainable under regular working 
conditions at sea with oil fuel it is probable that it may displace 
the water-tube boiler for warships. 

The following comparisons between quadruple-expansion 
reciprocating engines, ordinary turbines, and geared turbines 
may be of interest :— 








| Vessel 480ft. long, Vessel 600ft. long, 
| trial speed 14} knots. trial speed 19} knots. 
| - -_—— 











Guprerie Geared Ordinary| Geared 
| “ike. turbines. turbines. | turbines. 
Total weight of machinery | 
intons .. . “hme we 1345 1050 3060 2910 
Weight cf coal per hour, tons | 4.8 4.1 13.6 | 12.6 
Area ofengine-room .. ..| 1950 1950 5020 | 3990 
Area of boiler-rooms, with- | | 
out bunkers.. .. .. ..} 2110 2020 6400 | 6160 


The steam engine, whether of the reciprocating or of the turbine 
type, has, however, a much lower possible efficiency than the 
internal combustion engine. ‘If coal is burned without excess 
of air, the temperature attainable is about 5200 deg. Fah., and 
a perfect engine working between this temperature limit and the 
temperature of the atmosphere would convert 91 per cent. of the 
heat into work. With a perfect boiler the weight of coal re- 
quired per indicated horse-power hour would be only one-fifth 
of a pound, and the weight of oil required would be only .133 of a 

und. 

The maximum temperature attained in the cylinders of gas 
and oil engines is about 3000 deg. Fah. and a perfect cycle 
working between this temperature and atmospheric temperature 
would convert 85 per cent. of the heat into work, and would use 
only .159 lb. of oil per indicated horse-power hour. The thermal 
efficiency actually attained in Diesel engines is about 42 per cent., 
and the weight of oil per indicated horse-power hour is about 
one-third of a pound, and the weight of oil per brake horse-power 
hour is about .4 Ib. 

The great handicap of the steam engine is the big drop in 
temperature .between the furnace and the steam. The best 
result yet attained with a steam engine and boiler is a combined 
eflicieney of 17 per cent., and, including engine friction, 15 per 
cent. It is usually very considerably less than this. With 
the above efliciency the weight of coal used per indicated horse- 
power is equal to 1.08 Ib. per hour, and the weight of.coal per 
brake horse-power hour works out at 1.22 Ib. 

The greater possibilities of the internal combustion engine as 
compared with the steam engine, and the results already achieved 
with marine Diesel engines must compel increasing attention to 
be given to the development of the internal combustion engine. 

With internal combustion engines the fuel may be either coal 
or oil, but at present there is no gas producer available suitable 
for marine purposes, and very few men appear to be devoting 
themselves to the solution of this important problem. The line 
of least resistance for marine work is the use of oil fuel, as this 
does not involve the use of gas producers and their accessories. 

The fact, established by actual experience at sea, that the 
weight of oil required per brake horse-power hour by Diesel 
engines is only from a-quarter to one-fifth the weight of coal 
required with steam engines, whether of the reciprocating or of the 
turbine type, enables oil fuel to be used with commercial success 
even when the price of oil is six or seven times the price of coal, 
because of the other savings and advantages obtained with these 
engines, ; 

Until recently the only fuel used on board ship, with very few 
exceptions, has been coal, but within the last few years oil fuel 
has been gradually introduced for generating steam in warships. 
For marine purposes in general oil fuel has many and great 
advantages over coal. Its heat value per pound is 50 per cent. 
greater than that of good coal, so that even with steamships 
only two-thirds the weight of fuel is required. It can be stored 
in the double bottom and in other remote parts of the ship. It 
is self-trimming. It can be put on board in much less time 
and with entire absence of dirt and dust—with steam plant 
fewer or smaller boilers are required. Stokers and trimmers 
are not wanted. It is not liable to spontaneous combustion, 
and there are no ashes to be got rid of. 

The sources at present available for oil for Diesel engines are : 

(1) From crude oil obtained from wells. 

(2) Shale oil, as obtained in Scotland. 

(3) Tar oil. 

The present output of crude oil from wells is about 50 million 
tons per annum, but the whole of this is not, of course, available 
for Diesel engines. The crude oil is distilled, and petrol, lamp 
oil, and lubricating oils are obtained from it. The residue is the 
kind of oil used for Diesel engines. 

It has been estimated that if all the power propelled ships in 
existence were driven by Diesel engines of the present realised 
efficiency the amount of fuel required per annum would be 
about 25 million tons. In Germany, owing to a heavy import 
duty on oil, a great deal of attention has been devoted to the 
manufacture of oil from coal tar, and practically all the heavy 
oil engines in Germany are run on tar oil, of which the output 
during this year will probably amount to about one million tons. 
This is probably about five times as muchas would be required for 
all the ships of her navy if these were propelled by Diesel engines, 
and as a Diesel engine ship can carry sufficient oil to enable her 
to go to any part of the world, fight her battles, and return 
home without taking in any fresh supplies, the relative advan- 
tages which we at present possess, due to our coaling stations, 
would vanish if she were to adopt Diesel engines for the propul- 
sion of her ships of war. Possibly the realisation of this great 
increase of her power has had something to do with the enormous 
expenditure of energy and money on researches and other 
experimental work in connection with Diesel engines in Ger- 
many. 

We, unfortunately, have no natural supply of oil in this 
country, and if we are to continue to use coal for marine pro- 





pulsion we must devote ourselves to the evolution of a suitable 
gas producer. Coal, however, is not a source of heat energy 
only, but it can be made the source of valuable products, such 
as sulphate of ammonia and tar. The amount of tar at present 
produced in this country is sufficient to provide much of the oil 
which will be required for marine purposes, but we may soon find 
it more profitable to convert coal into coke or coalite and gas, 
than to burn raw coal for domestic and power purposes. 

The total output of coal from British mines in the year 1910 
was 264,433,000 tons, the total amount of coal exported during 
that year was 62,085,500 tons, while the amount used for various 
purposes in this country and on British ships amounted to over 
202,000,000 tons. If the whole of this 202,000,000 tons of coal, 
instead of being burned in the raw state, had been converted into 
coke or coalite, it would have been possible to obtain from it 
about 20,000,000 tons of tar, and from this tar about 8,000,000 
tons of tar oil suitable for use in Diesel engines could have been 
obtained. This weight of oil would, if burned in Diesel engines, 
be equivalent to at least four times this weight of coal burned in 
steam boilers, that is, it would give at least the amount of power 
obtainable from 32,000,000 tons of coal. 

The weight of coal used in British steamers engaged in foreign 
trade during 1910 was 19,500,000 tons, and the amount required 
for warships was about 2,000,000 tons. It is therefose evident 
that we might in this way obtain more than all the oil required 
for the propulsion of all our ships, both of the Navy and mer- 
euitile marine. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BRITISH TRADE IN THE FAR EAST. 

Srr,—An article in your issue of July 3lst commenting on the 
steél trade of the world and Great Britain’s share in the same, 
touches a subject little understood by our manufacturers or 
their salesmen in many parts of the world. Both Germany and 
the United States have created side by side with the manu- 
facturing side of the business organisations for the sale of the 
products of their works, and these organisations are as perfect 
as money, time and an almost unlimited Government backing 
can make them. We, on the other hand, have no such organisa- 
tions on the selling side, and whilst our products are at least 
the equal of those of any country in the world, buyers cannot 
be as effectively reached through the individual efforts of single 
manufacturers as they can be through the concerted efforts of 
great State-aided groups of merchants, whose banking and 
political facilities allow them to operate widely over large areas 
at a cost much below that of the average agent. 

That this is well understood by some of our manufacturers 
is apparent, for in China certain of our great armament houses 
and railway material manufacturers are represented in that 
country, not by British merchants but by German groups, and 
this in spite of the fact that the same groups represent German 
manufacturers making similar products, and whilst our people 
know that political aid will be invoked and given in obtaining 
orders from the Chinese Government for German firms, they 
know that this is not the case in Britisn products, whether these 
are represented by German or English houses. 

We have not to-day in the East a single group capable of 
operating side by side with a German group to obtain orders 
for our manufacturers, and if we had there is no guarantee that 
our Government would give us the political aid that Eastern 
people have been taught by our competitors to demand, or 
indeed give us any aid at all in obtaining contracts in the face 
of severe international competition. 

To-day, when the European markets will be closed to most 
of our products for an indefinite period, and when our con- 
tinental competitors will have little opportunity of pressing 
their goods on the Far East, Great Britain might well use the 
opportunity for strengthening her trade in China and the 
East generally, and this can only be done by creating a group 
of manufacturers, with the necessary financial and political 
backing to enable them to operate on equal terms with the 
American and German groups. Both China and Japan are 
likely to develop into great steel-consuming nations, and until 
the domestic supply of the former country can be put on a 
productive basis, both must look to outside sources for the bulk 
of their supplies. 

At present Belgium, Germany and America provide four- 
fifths of the mining, constructural and manufactured steel needed 
and consumed by China, and as the first two of these countries 
will in all probability be out of the market for at least the next 
year, an opportunity exists that may not come again for many 
years for British manufacturers and others to place the British 
steel trade in the position our raw supplies and working popula- 
tions entitle us to occupy. It is not enough that we should have 
academic institutions of manufacturers’ representatives ; what 
is needed is a concerted movement on the part of the steel and 
engineering manufacturers to press on the Government the 
necessity of giving our manufacturers and traders as great a 
measure of effective help as is given our competitors by their 
Governments, and the creation of a series of groups of manu- 
facturers to operate over the selling spheres with organisations 
moulded on the lines of the most successful of our competitor’s 
groups. No manufacturer will produce goods until he is 
reasonably sure of selling them, and at the present time no 
British selling organisation exists to ensure to our trade that 
measure of support the value of its products entitle it to. 

Whatever may be the case elsewhere, the writer has no means 
of knowing, but in the East concerted action in groups alone 
can save our trade from being cut out of this great market. 

To-day, when our competitors’ attention is being turned to 
other things, the opportunity exists for us to profit by the 
situation created and to turn their loss into our gain, and it is 
earnestly to be hoped that some concrete effort will be made now 
to deal with the formation of selling organisations on the only 
lines that can be successful in the sphere this letter deals with. 

ARTHUR JOHN MooRE-BENNETT, C.E. 
(of Yunnanfu and Peking). 
London, August 4th. 
THE WAR AND TRADE. 

Sir,—You are doubtless aware that most of the leading 
newspapers have appealed to their readers to do their utmost at 
this critical moment to preserve a normal state of affairs in 
business wherever it is possible. We venture to hope that you 
will see your way to repeat the appeal in your valuable columns 
in the interests of engineering firms, which must inevitably suffer 
heavily by a wholesale withholding of contracts. Firms like 
ourselves, with large staffs, which we shall certainly keep on 
as long as it is at all possible to do so—even if it involves a loss 
to us—are surely entitled to some consideration in this respect 
from those who have to place orders, but who may be inclined 
to defer placing them in view of the generai unrest. 

Products like ours take some time to manufacture, and are 
practical necessities wherever and whenever industrial operations 
are carried on. Orders placed now for future delivery would 
enable workpeople to tide over this difficult time and strengthen 
the hands of manufacturers in the effort to keep their staffs 
intact. 

We therefore appeal to the industrial community to do what- 
ever is possible to assist those firms which, like ourselves, are 
endeavouring to continue the full employment of their work- 


people. 
Unitep WaTER SOFTENERS, LIMITED, 
Imperial House, Kingsway, W.C., 
August 5th. 
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LARGE ARMOUR PLATE DRILLING MACHINE. 

A FULL universal radial drilling, tapping and studding 
machine of unusually large dimensions has recently been 
built by the firm of Wm. Asquith, Limited, Halifax, 
for a well-known armour plate works. The chief dimen- 
sions of this tool, which is illustrated herewith, are as 
follows :—Maximum radius of the spindle, 10ft.; minimum 
radius, 4ft.; maximum height between the spindle nose 
and the base plate, 8ft. 6in.; minimum height, 4ft.; 
vertical adjustment of the radial arm, 4ft. 6in.; diameter 
of the drill spindle at the smallest part, 4}in.; feed of 
spindle, self-acting and hand, 2ft.; number of rates of 
self-acting feed, 6; number of spindle speeds, 24; and 
spindle nose bored to Morse taper No. 6. From the illus- 
tration it will be seen that the design is such as to give 
great rigidity to the arm, as this member is supported on 
the cylindrical sleeve which in turn is securely bolted to the 


pillar. The latter is of very massive proportions desi ~.ed ! 


to give the greatest possible degree of rigidity and is 
securely bolted to the base plate which has T slots cut 
from the solid. 

The machine is driven by a constant speed electric 
motor placed at the top of the pillar and coupled direct 
to the gear box giving eight changes by steel gear wheels 
running in oil. The levers for changing the speeds are 
brought down to the front of the pillar so as to be con- 
venient for the attendant. 


being taken by means of ball washers of heavy pattern. 


A variable self-acting feed motion is provided to the spindle | 


giving the different rates of positive feed by gears, any 
one of which can be used with any of the twenty-four 
spindle speeds. The self-acting feed is engaged and dis- 
engaged by means of an improved friction arrangement. 
By means of a conveniently placed lever on the saddle, 
the drilling spindle can be instant] started, stopped or 


The drilling spindle is of | 
hard steel balanced by means of an improved arrange- | 
ment and provided with fine adjustment, end pressure | 
| rigidity the saddle has large bearing surfaces on the arm. 


reversed for tapping, studding,”&e. Single, double and 
treble gears are provided on,the saddle for giving a wide 
range of spindle speeds. 

The spindle slide or saddle is traversed along the arm 
by means of a screw actuated by means of a 
hand wheel or by power motion, and the pivoting 
of the saddle is effected by means of a hand lever con- 
veniently placed, and an indexing device is fitted for 
setting the saddle at the desired angle. The saddle swivels 
through an arc of 90 deg., i.e., 45 deg. on each side of the 
perpendicular by hand motion. To secure absolute 


‘The radial arm can be raised and lowered by power. 
It swings through an arc of 150 deg., and has a fine radius 
motion operated by means of a hand wheel placed on the 
saddle; and in addition is fitted with power motion. 
The sleeve is accurately machined, and is provided with 
ball bearings at the top and bottom for easy adjustment. 


| By means of a ratchet lever and motion the radial arm 1s 
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designed to swivel through 180 deg., i.c., 90 deg. on each 
side of the horizontal. All driving gears are cf steel, 
nardened where necessary and run in gun-metal bearings. 
The feed gears are also of steel, as well as the clutches, 
which are hardened 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


War and the Iron Trade. 

To-pay’s (Thursday's) iron market in Birmingham was 
one of great excitement. Notwithstanding the holidays, there 
was a lurge attendance, larger even than at the July quarterly 
meeting, Change thus repeating the conditions of the previous 
week. Market met in the presence of a European conflagration 
and of the existence of a national financial moratorium signed 
by the Monarch, with its attendani Postponement of Payments 
Bill, and with a 10 per cent. Bank rate. Words fail to picture 
the darkness of the outlook. For all the exceeding gravity of 
the news, however, the market was far from extreme pessimisin. 
It was pronounced that the iron trade is in for a period of high 
yrices—and possibly even of activity. One of the first results 
of the war, of course, has been to stop all supplies of continental 
material, whether iron or steel, and this will make it better for 
English works. On the other hand, we shall be deprived of the 
continental demand we have hitherto had, and already mer- 
chants report that they have received instructions to counter- 
mand all consignments in hand for Europe. 


Historic Iron Prices. 

How far iron and steel prices will rise, ¢.e., to what 
wint, it is, of course, impossible to tell. It is recalled that in 
the inflated period of 1871-2-3 which followed immediately 
upon the close of the last Franco-German War, Staffordshire 
marked bars doubled their value, and rose successively from £8 
to £12, £13, £14, £15, and even £16 per ton. Staffordshire and 
Shropshire all-mine pig iron in the same period reached a maxi- 
mum of £8 for hot blast iron (long weight), and £9 to £9 10s. 
for cold blast iron. Common South Staffordshire forge pig iron 
in July, 1872, touched £5 15s. to £6 5s. per ton. Common bars 
rose to £15 and £16, hoops and angles to £16 and £18, ordinary 
plain black sheets (doubles) to £23 to £25, and lattens to £24 
and £27, Best thin sheets just at this period rose £2, and in one 
case even £4 per ton, in a single week, doubles of this quality 
becoming £27 and £28 per ton. Of course, we shall not now see 
a repetition of these prices, or anything like them. In 1871-3 
iron and steel manufacture was not international. Prices, 
however, are certain to advance largely. Even now America 
is the only country who will be able to supply the world’s iron 
and steel wants besides ourselves, and possibly also Belgium. 


War-office Demands. 

Ironmasters who are under contract with the War- 
oflice and Admiralty are making special arrangements to fill 
any extra demands which, owing to the crisis, the departments 
may make upon them, These concerns state that their engage- 
ments with the Government departments render imperative the 
execution of orders placed in time of war prior to all other 
business, and these conditions will be strictly observed. Another 
branch in which orders are expected to be received is the chain 
cable and anchor trades. The Admiralty draws large supplies 
of these goods, and of chain cables especially, from Staffordshire, 
and, happily, the means of rapid output possessed by these 
works was never better than it is to-day. 


Pig Iron Advanced. 

On the market itself this week little business was done. 
Neither buyers nor sellers were particularly anxious to do 
business at present rates, in view of the great uncertainty now 
ruling, although speculative inquiries were repeated by mer- 
chants, who held that whatever comes they will not be able to 
buy to better advantage than now. Sellers consider them- 
selves to be in a strong position, and are declining to contract 
forward. Stocks all round are getting low, and pig iron pro- 
ducers are feeling strong enough to advance prices 2s. per ton 
and more, It is impossible to say with any exactness what 
prices are this week, but immediately before the outbreak of 
hostilities Staffordshire cinder forge was realising about 48s. 
to 49s., and part-mine 50s. to 51s., while best Staffordshire all- 
mine forge was 85s. to 90s., best all-mine foundry 92s. 6d., and 
cold blast 125s. Northamptonshire brands were not subject 
to wide fluctuations, 48s. to 48s. 6d. being the quotation for 
common forge qualities, and Derbyshire brands were steady at 
5Is. to 528, To-day’s prices are probably, as intimated above, 
2s, per ton more than these quotations. 


Manufactured Iron Advanced. 

Although manufactured ironmasters, much like the pig 
makers, prefer not to quote this week, it may be taken for 
granted that prices are already an average of about 5s. per ton 
dearer, and on some descriptions much more than this. Further 
advances are early expected. Certain of the galvanised corru- 
gated sheet makers declare they shall have to close their works, 
owing to the stoppage of supplies of spelter from Germany. 


Ironworkers’ Wages. 

A further reduction in ironworkers’ wages is announced, 
as a consequence of the continued fall of iron prices disclosed by 
the bi-monthly ascertainment under the Midland sliding scale. 
During May and June the average price fell by 5s. 2d. per ton, 
being £6 16s. 9d., against £7 0s. 1ld. in March and April. All 
classes of material participated in the decline, the net average 
for bars alone being £6 18s. 8d., angles and tees £7 2s. 10d., 
plates and sheets £8 Os. 4d., and hoops, strips, and miscellaneous 
£6 7s, There was no further diminution in the output, which was 
returned as 28,831 tons, of which total bars alone figured for 
19,800 tons. In accordance with the sliding scale, puddlers’ 
wages are now reduced 3d. per ton, and millmen’s wages 24 per 
cent., making puddlers’ wages 9s. 3d. per ton. The reduction 
is = seventh which has taken place in the past eighteen 
months, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
The Effect of the War. 

THERE was a better attendance than usual on the Iron 
Exchange on Tuesday, but the grave outlook in Europe is 
causing a feeling of great uncertainty in alldepartments. Trade 
generally is practically at a standstill, and where business has 
been done prices are nominal and subject to mutual agreement. 
On the Manchester Coal Exchange there has been nothing in 
the nature of a panic; but whilst merchants are holding off 
and asking for lower prices, colliery owners are very firm and 
there is no likelihood of a reduction. Later inquiries show that 
the effects in this district are widespread indeed. Merchants 
all round are declining to deliver pig or finished iron except for 
cash under present conditions. How the steel and semi-manu- 
factured works will be affected remains to be seen. Imports 


from the Continent are practically at an end for the present, and 





although this will give an opportunity for home makers to some 
extent to stiffen prices, yet there will be the stoppage of exports, 
which will probably counterbalance any advantage to be gained 
in this direction. No doubt next week we shall be able to gauge 
the position with greater accuracy. At the time of writing we 
find that East Coast makers are receiving numerous inquiries, 
and that ship plates have advanced 10s. per ton. 


Quotations, 

Nomina !quotations are :—Lincolnshire No. 3 foundry, 
55s.; Staffordshire, 55s. 6d.; Northamptonshire, 57s.; Derby- 
shire, 56s.; Middlesbrough, open brands, 60s. to 60s. 8d. Scotch, 
nominal: Gartsherrie, 66s. 6d. to 67s.; Glengarnock, 665s.; 
Clyde, 663. 6d.; Monkland, 64s. 6d.; Eglinton, 64s.; Summerlee, 
66s. to 66s, 6d., delivered Manchester. Eglinton is quoted 
61s, and 62s. 6d. for Heysham and Preston respectively. West 
Coast hematite, 64s. 6d. to 65s.; East Coast ditto, 61s., both 
f.o.t. Finished iron: Bars, £7 5s.; hoops, £7 2s. 6d. to £7 7s. 6d.; 
sheets, £8 7s. 6d. to £8 12s. 6d. Steel: Bars, £6 7s. 6d. to 
£6 10s.; Lancashire hoops, £7 7s. 6d. to £7 10s.; Staffordshire 
ditto, £7 17s. 6d. to £8; sheets, £9 to £9 5s.; boiler plates, 
£7 5s.; plates for tank, girder, and bridge work, £6 2s. 6d. to 
£6 5s.; English billets, £4 15s, to £4 17s. 6d.; foreign ditto, 
£4 5s. to £4 7s, 6d.; cold drawn steel, £9 2s. 6d. to £9 5s. Copper : 
Sheets, strips, &c,, £73 per ton; small lots, 9}d. to 94d. per 
pound ; rods, £71 per ton ; small lots, 94d. to 94d. per pound ; 
tough ingots, £64 10s. to £65 ; best selected, £65 to £65 10s. per 
ton ; copper tubes, 9d.; solid-drawn brass tubes, 7}d.; brazed 
brass tubes, 94d.; condenser tubes, 83d.; condenser plates, 7d.; 
rolled brass, 7d.; brass turning rods, 63d.; brass wire, 74d.; 
yellow metal, 7d. to 74d. per pound. Sheet lead, £24 per ton. 
English tin ingots, £139 to £140 per ton. Later:—As we go 
to press we learn that steel prices have been advanced ten 
shillings per ton, raw copper £6 per ton, and tubes one farthing 
per lb. 


Manchester Motor Car Show. 

In the early part of this year appeals by many members 
of the Society of Motor Manufacturers and Traders were made 
against the holding of an annual motor show at Manchester. 
A vote taken among those interested resulted in a majority 
against the organisation of an exhibition in 1915. 1 understand, 
however, that a referendum recently taken by the society with 
regard to this matter shows a majority in favour of the con- 
tinuance of the North of England Show. 


Labour Troubles at Crewe. 

The result of a ballot taken at mass meetings of the 
Crewe branches of the Amalgamated Society of Engineers and 
the Boilermakers regarding the employment of non-unionists 
at these works was announced last week. About 93 per cent. 
of the members voted in favour of handing in their notices to the 
London and North-Western Railway Company to cease work 
until all the eligible skilled workers had joined the societies. 


Mersey Docks and Harbour Board. 

Mr. William Brodie, M. Inst. C.E., has been appointed 
to the position of principal assistant to the dock engineer of the 
Mersey Docks and Harbour Board. He is the brother of Mr. 
John A. Brodie, the City Engineer of Liverpool, and has been 
prominently connected with the engineering work of this port 
for many years. He received his engineering education in 
Liverpoo! and was one of the short list candidates for the engi- 
neer-in-chief’s post when Mr. A. G. Lyster retired from the 
position which was filled by the appointment of Mr. T. M. 
Newell—a younger man who brought to the service of the Board, 
amongst other qualifications, considerable railway experience. 
Mr. Brodie’s promotion is not the result of fortuitous cireum- 
stances, but is the well-earned reward of hard work and merit. 


Barrow-tn-Furness, Thursday. 
Hematites. 

In the hematite pig iron market there is stagnation on 
account of the war. Of new business there is none, as might 
be expected with such a condition of affairs as there is at present. 
Previous to this crisis an easier tone was noticeable throughout 
the trade, and it was found necessary to put a furnace out of 
blast in Cumberland. There are still twenty-one furnaces in 
operation. Prices are nominal, with parcels of mixed numbers 
of Bessemer iron quoted at 66s. to 66s. 6d. per ton net f.o.b. 
Special brands are at 72s. to 73s. per ton. Most smelters in 
this district are using considerable tonnages of Spanish ore, 
and as the supply of this may be cut off this may have an effect 
on the industrial activity, although some makers hold fair stocks 
of this class of ore. It is impossible just now to speak of the 
future. 


Iron Ore. 

The hematite iron ore mines are busily employed 
throughout the district. Good average sorts of ore are quoted 
at 13s. 6d. to 15s. per ton net at mines. Spanish ores have been 
quoted at 16s. to 17s. per ton, but this is purely a nominal rate. 


Steel. 

There is nothing being done at the steel works, for the 
whole trade is off on holiday. There has been no rush of business 
for some time, the demand for rails showing a falling off. Steel 
shipbuilding material, however, has been in good steady demand, 
and there may be a smartening up in the trade in steel plates. 
Heavy sections of steel rails are at £5 12s. 6d. to £5 17s. 6d. 
per ton, and ship plates are at £6 10s. to £6 15s. per ton. 


Shipbuilding and Engineering. 
These trades closed down last Friday for the annual 
ten days’ holiday, but the outbreak of the war has had the effect 
of bringing men back to work. 


Fuel. 
There is a brisk demand for coal, and coke is in good 
request. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Outlook. 

SHEFFIELD is sharing in a greater degree, perhaps, than 
many cities in the excitement wrought by the great war, for 
in addition to being the principal armament-making centre, it 
is also a garrison city, and all this week there has been a constant 
movement in connection with Regular and Territorial regiments 
There have been other movements—movements of ordnance 
and ammunition—bu‘ of these one may say nothing at present. 
It would not be in the best interests of the country to do so. 
In times of peace stray bits of such information may be given, 
and are invariably of interest, even to those not directly con- 
cerned. Now the circumstances are grimly changed, and silence 
is golden. One is left with the impression, however, that so 
far as Britain, at least, is concerned, nothing has been entrusted 
to chance. Yet there is no clanging excitement at the armament 
works. On the contrary, an atmosphere of calm pervades 
them. There may be no undue excitement apparent, but 
there is no resting on the oars. Certain departments, of course, 
are working at high pressure on special immediate requirements, 
and beside there is a heavy foreign demand for warlike material, 
though Britain now has an option upon everything of the kind. 





The facilities for transportation are perfect so far as these 
matters are concerned. It is when one turns from armaments 
and their accessories that a different set of circumstances is 
faced. General trade in the iron and steel industry is paralysed. 
Large numbers of works which closed down for the August 
holiday have # gre notices to the effect that business has 
been suspended indefinitely, The “views taken of the outlook 
of these are very various, and opinions are conflicting. In 
many quarters the bankruptcy prospects of some of them are 
freely discussed, whilst others contend that such ssimism 
is an exaggeration of the position. It is extremely difficult to 
detect the wheat of truth from the tares of groundless prediction. 
One thing is very certain. Large interests here are dependent, 
and vitally so, upon continental trade. For the time being 
that trade has ceased to exist. Some firms have accounts owing 
to them by customers in Europe, and are now wondering if, 
with the interruption of commerce by the law of conscription, 
they will ever hear from their clients again. On the other hand, 
the view is strongly held in not a few influential circles that too 
gloomy a view need not be taken. These optimists look for a 
comparatively short war followed by a wave of demand for the 
things for which Sheffield holds a virtual monopoly. What- 
ever the future may hold, it is inevitable. Nothing can be done 
by manufacturers to avert commercial disaster if it is to come, 
and they are equally powerless to hasten a possible recovery. 
The excitement in the streets and clubs and public buildings 
is so far keeping attention from being focussed too closely upon 
things as they really are industrially. It is, perhaps, quite as 
well that it is so, for in the iron and steel trade the ery of un- 
employment must be heard all too soon. Were the men not 
still under the influence of the bank holiday feeling, they would 
realise that for many of them unemployment has already begun 
—and many are already with the Colours. 


Round the Works. 

Under such a condition of things it would almost seem 
futile to look for any particular trade movement, except that 
connected in some way with armaments. But that is not exactly 
the case. .There are industrial works with a very fair number of 
orders in hand, and, considering all the circumstances, a good 
sprinkling of new business is reported. One firm has an order 
for a considerable tonnage of steel for South America, and 
another has a contract for patent roofing for the power station 
at Wimbledon for the London and South-Western Rail- 
way’s electrification of its lines near London. There is an 
order in hand for a thousand tons of tramway rails. The East 
India Railway has contracted for a supply of cast steel, the 
Madras and Southern Mahratta Railway has placed two large 
orders for rail keys and another for fish bolts, the Rohilkund 
and Kamoan Railway has given contracts out here for tonnages 
of steel and springs, and the Bengal and North-Western Railway 
for 2000 volute springs and about 300 tires, besides two small 
tonnages of steel, 4200 shovels, and a quantity of files. With 
two firms the Tasmanian Government has pl orders for 
450 steel boiler tubes and 120 completed pairs of wheels and 
axles. One firm is making a number of colliery tub wheels for 
India and the London County Council has accepted a Sheffield 
tender for steel axle forgings, besides special track work for the 
Lee Green to Eltham tramways and for a lay-by at Forest Hill. 


Raw Material. 

Turning to pig iron, so far as common irons are con- 
cerned there is no market, and quotations cannot be given. 
No one is buying, and where an exception is found makers 
or merchants have to negotiate a special bargain. The fear 
amongst makers is that as soon as a ray of hope returns to the 
position it will reveal a slump in prices, helped, of course, by the 
prospect, which most people entertain, of a glut in coal. East 
Coast hematite is very little better, and the only thing with 
any semblance of firmness is West Coast hematite, particularly 
the special makes used in armament work. The state of affairs 
on the Continent has, of course, scotched the importation of 
foreign billets, but the advantage which under normal conditions 
would have been reaped has been lost by the general falling away 
of demand. Most of the alloys used in steel making come from 
Germany. That door has been closed. The exports from 
Sweden have ceased. Quotations for alloys have been with- 
drawn, and people who must have supplies are willing to pay 
anything. 


Fuel. 

So far as the steam coal market is concerned, things 
are pretty well at a standstill. Shipments through the Humber 
ports are entirely suspended, and local consumption is on a 
smaller scale for the reasons already explained. Collieries 
relying on exporting a large proportion of their outputs through 
the Humber will have to uce production considerably, if, 
indeed, they do not have to close down altogether for the time 
being, as, apart from the fact that there is an entire suspension 
of shipping, difficulty is likely to be experienced in securing 
supplies of general consumable stores, especially mining timber, 
which is mostly imported from Norway. Whilst there are still 
fair supplies at many pits and at ports in comparison with the 
tremendous daily requirements these are quite limited. So far 
values are steady and generally unchanged. Gas fuels are 
going away more freely, the daily consumption steadily increas- 
ing with the decreasing daylight. Most contracts have been 
renewed at reductions of from 6d. to Is..per ton. Manufacturing 
fuels are still irregular, but with reductions in outputs at pits 
that do a heavy exporting business there is no doubt the market 
will become steadier. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


War and Trade. 

No sooner has the sky cleared than another cloud— 
probably the darkest in the history of the world—has appeared. 
But in the midst of so much that is unprecedented and unsatis- 
factory it is gratifying to note that every effort will be made to 
keep the great industrial enterprises in the North in operation. 
The employers are showing a true spirit of patriotism, and an 
instance of this is afforded in a statement made by Mr. A. J. 
Dorman, heai cf the great firm of Dorman, Long and Co., one 
of the largest iron and steel producers in the world. ‘ The 
employers of Cleveland,” he stated, *‘ fully realise their responsi- 
hility in this great crisis, and will make every possible effort to 
keep their works going and thus maintain their men in employ- 
ment. They feel that this is the greatest service which at. the 
present time they can render to the country.” This statement, 
made at a time of great anxiety, and after consultation with 
other employers, will tend to reassure the great industrial popu- 
lation in Cleveland. While the people of this great iron centre, 
in common with the whole country, are meeting with calmness 
and resolute courage this crisis in the nation’s history, there has 
been much apprehension as to the effect of war upon employ- 
ment. Cleveland is so largely dependent upon its huge over-sea 
trade that it was feared that if the trade routes were rendered 
unsafe the works would be speedily affected. Many traders, 
however, have hopeful views in this matter and believe that 
the effect of the Government guarantee of 80 per cent. of war 
risks will be that shipping will be encouraged and shipments 
resumed. In the meantime employers will make sacrifices to 
keep their works employed. Of course, in cases where works 
are dependent upon raw material from abroad they are com- 
pelled to stop. The galvanised sheet trade is dependent upon 
a supply of spelter from Austria, so that this particular depart- 
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ment of the steel trade will be closed down so soon as the supplies 
run out, 


Cleveland Iron Market Paralysed. 

As is only to be expected, business on the Cleveland 
iron market is practically paralysed owing to the war, and no 
quotations are obtainable. .The shipment of iron has ceased 
for the time being, several contracts have been cancelled, and in 
the case of several ships which have already loaded with pig iron 
negotiations are proceeding for the cargoes to be discharged. 
vessel left the Tees last week for Russia vid Leith, with a cargo 
of pig iron, but it has been ordered to return. As regards the 
home trade, merchants are endeavouring to meet existing 
commitments, but in a number of instances delivery has been 
cancelled, the works not requiring the material. At present all 
the furnaces producing Cleveland iron and hematite pig iron are 
being kept in operation, but next week it is probable that some 
will be run on short blast. 


Manufactured Iron and Steel. 

While during the war the extensive pig iron trade of 
Cleveland with Northern European ports will necessarily be 
stopped, these conditions do not apply in the same degree to 
the manufactured iron and steel trade, an enormous portion of 
which is done with the British Dominions and with foreign 
countries outside Europe. The assumption of 80 per cent. of 
the war risks of shipping by the Government ought to have the 
effect of encouraging a resumption of shipments to places outside 
the actual war arena. A glance at the exports of finished iron 
and steel for July show that out of the total of 56,858 tons, 
42,433 tons went abroad and 14,425 tons went coastwise. Of 
the balance of 22,092 tons, 12,657 tons went to Australia, 
1372 tons to Africa, mainly to British possessions, and 3277 tons 
to the Argentine, and the balance to Canada, Japan, Hong Kong, 
and one or two other places. It seems clear, therefore, that 
with the safety of the ocean trade routes guaranteed, Cleveland’s 
finished iron and steel trade will be able to go on. But it must, 
of course, be remembered that the effects of the war upon trade 
and the financial situation will be world-wide, and that until 
confidence is fully restored trade cannot be expected to flow in 
the same volume as in normal times. 


Prices Advance. 

The withdrawal of all German competition and 
quotations in the British market for finished iron and steel has 
stiffened the heme position. Quotations for steel ship plates 
and angles have already been advanced by 10s. per ton and 
prices are being quoted higher all round. At present. while in 
some cases specifications have been cancelled in other cases, 
new contracts are actually being booked. Owing to the diffi- 
culties of shipment at the present time many contracts are held 
up, but makers have sufficient work to keep them employed 
during next week and also through the following week, which 
is usually regarded as the annual trade holiday in Cleveland. 
The makers in some cases, however, are prepared to keep the 
works running during that week if the men agree to work under 
the present exceptional circumstances. Reliable quotations 
for finished iron and steel are difficult to obtain, but the follow- 
ing are about the average :—Common iron bars, £7 2s. 6d.; best 
bars, £7 10s.; best best bars, £7 17s. 6d.; packing iron, £5 5s.; 
iron ship angles, £7 2s. 6d.; iron engineering angles, £7 2s. 6d.; 
iron ship plates, £6 17s. 6d.; iron girder plates, £7 7s. 6d.; iron 
ship and girder rivets, £7 7s. 6d.; steel bars, basic, £6 7s. 6d.; 
steel bars, Siemens, £6 7s. 6d.; steel ship plates, £6 10s. to 
12s. 6d.; steel boiler plates, £7 2s. 6d.; steel ship angles, 
. to £6 10s.; engineering angles, £6; steel sheets, singles, 
£8 7s. 6d.; steel sheets, doubles, £8 12s. 6d.; steel joists, £6 15s.. 
steel hoops, £6 12s. 6d.; steel strip, £6 7s. 6d., all less the usual 
243 per cent. f.o.t. 











Battleships Taken Over. 

The most interesting feature in connection with the 
shipbuilding trade on the North-East Coast is the taking over 
by the British Government of the two battleships, one completed 
and the other shortly due for completion, which had been ordered 
by the Turkish Government, and the two destroyers ordered by 
the Government of Chile. One of the battleships is the Sultan 
Osman I., which, as the Rio de Janeiro, was built on the Tyne at 
Elswick for the Brazilian Government. Last week she was to 
have been commissioned by the Ottoman Government, but her 
departure was delayed at the last moment. The Sultan Osman, 
which is to be renamed Agincourt, has a tonnage of 27,500 and is 
equipped with fourteen 12in. guns, twenty 6in. guns, and three 
2lin. torpedo tubes. The other work for the Admiralty under 
construction on the Tyne is being pushed forward with the 
greatest possible speed. 


Coal and Coke. 

The position in the coal trade is so serious that many 
of the pits may close for want of export trade. So soon as the 
steamers on turn are loaded further shipments are likely to 
cease, except ptrhaps to London or the near ports, where they 
may be safe from seizure. Neither shipowners nor exporters 
are disposed to enter into fresh engagements for the present and 
no fixtures are reported. 


Cleveland Miners and Non-unionism. 

Trouble appears to be brewing at the Spawood iron- 
stone mines in Cleveland. Recently sanction was given by the 
Miners’ Association to the Spawood Lodge to take a ballot on 
the question of non-union men, and by an overwhelming majority 
the members have decided to tender notices if the men outside 
do not become affiliated with the Association. Before the 
decision is carried into effect, however, another effort will prob- 
ably be made to induce non-members to fall into line without 
further trouble. There is a strong feeling in Cleveland that the 
time has arrived for some definite action to be taken on the non- 
union question which has cropped up at several mines, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrants. 

THE warrant market has been practically at a stand- 
still during the past week, and the business transacted was of 
little account. Cleveland iron closed at 50s. 103d. per ton cash 
buyers, compared with 51s. 23d. in the preceding week. Owing 
to the state of international affairs, the market has been closed 
since Saturday last, and although it was stated that operations 
might be resumed on Friday of this week, August 7th, the actual 
reopening is very uncertain, 


Pig Iron. 
The pig iron trade made a very indifferent start after 

the holidays, and up to the end of last week business was very 
quiet. The number of furnaces in blast is now only fifty-three 
~—twenty-seven ordinary and twenty-six hematite—as compared 
with sixty-four before the holidays and. eighty-two in the 
corresponding week of last year. So far, quotations are un- 
changed. Monkland is quoted f.a.s. at Glasgow, No. 1, 61s.; 
No. 3, 59s. 6d.; Govan, No. 1, 6¢ No. 3, 59s. 6d.; Carnbroe, 
No. 1, 65s. 6d.; No. 3, tls.; Clyde, No. 1, 66s.; No. 3, 61s.; 
Gartsherrie, Summerlee, Calder and Langloan, Nos. 1, 66s. 6d.; 
Nos. 3, 61s. 6d.; Glengarnock, at Ardrossan, No. 1, 70s.; No. 3, 
65s.; Eglinton, at Ardrossan or Troon, No. 1, 60s.; No. 3, 59: 
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Dalmellington, at Ayr, No. 1, 61s.; No. 3, 59s.; Shotts, a 





Leith, No. 1, 66s. 6d.; No. 3, 61s, 6d.; Carron, at Grangemouth, 
No. 1, 67s,; No. 3, 62s. per ton, 


Finished Iron and Steel. 

Up to the time of writing business was still proceeding 
at the works which have been restarted since the holidays. 
A number of the works were to commence during the week, 
but nothing has been done so far in view of the present state 
of affairs. It is difficult in the meantime to express an opinion 
with regard to the effect on trade generally, but within the next 
few days the position will be clearer, and in some quarters it 
is confidently expected that trade in the West of Scotland will 
not be interfered with to any great extent. In any case, so far 
as regards the export department, business cannot be much 
worse than formerly. 


The Coal Trade. 

During the whole of last week the coal trade was 
brisk. Business was gradually returning to normal after the 
holidays, but now naturally the position is problematical. 
Shipments during the week amounted to 169,571 tons, compared 
with 122,812 in the preceding week and 214,041 tons in the 
corresponding week of last year. Quotations in the meantime 
are as follows :—Best ells, f.o.b. at Glasgow, Ils. 9d. to 12s.; 
splint, i2s. to 15s.; navigation, 15s. to 15s. 6d.; steams, 11s. 9d. 
to 13s. 3d.; trebles, 12s.; doubles, lls. 6d. to lls. 9d.; and 
singles, lls. to lls. 3d. per ton. The general outlook is, of 
course, very black in the meantime, but the opinion has been 
expressed that even if the East Coast trade is entirely dis- 
located, business on the West may be adjusted to the ruling 
conditions, and it is hoped that the efforts now being made to 
enable shipping on the Clyde to proceed as usual will be success- 
ful. and thereby facilitate the efforts of coalmasters to keep 
things going. 





AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 

Tue Cardiff coal market is at a standstill, or, rather, 
to describe it as non-existent more aptly fits the position. The 
news on Thursday of last week that the Admiralty had suddenly 
come in for emergency supplies on contract emphasised the 
seriousness of the international situation, and operations 
immediately came to a standstill. Contracts were cancelled 
right and left by merchants, who have since refrained from 
any new business, and simply devoted themselves to making 
the best of things as their various interests are affected. Many 
of them are naturally much concerned about their chances of 
payment for cargoes which have either by this time only just 
reached their destination or are on the way. What their position 
is or will be cannot be said in this respect, but all have taken 
the precaution not to entertain any fresh business. Since the 
time that the Admiralty came in there has been na, business 
done. Activity has been monopolised by the Admiralty agents 
in taking up huge quantities of tonnage. Vessels which 
were loaded and detained for the want of engineers through the 
strike have been taken over by the authorities, who have 
allowed the shippers of the cargoes in many cases very little 
say in the matter. Work at the docks loading coal! tor the 
Admiralty has been carried on with feverish haste. The trimmers 
and tippers readily agreed to work later on Saturday and all 
day Sunday, Monday and Tuesday, which otherwise would 
have been time off. For the first time in the history of the Bute 
docks, loading was proceeding on a Sunday and a Bank holiday. 
The French naval authorities are also in for extra quantities, 
to what amount is not stated, but they are at the moment unable 
to get Admiralty descriptions, and therefore have been looking 
round for the next best coals available. What prices are it is 
impossible to state. Best Admiralties have been nominally 
fixed at 30s. and even higher, but there is no market for any 
description. 


WALES 


Pitwood. 

The fear of a shortage of pitwood, which is a serious 
matter, has stiffened the price. With supplies from France 
cut off and dependent solely on Spain and Portugal, values have 
gone up from 20s. 6d. to 30s. It is reported that there is very 
little wood about, and few cargoes on passage. A meeting of 
pitwood importers was held on Wednesday afternoon, Mr 
T. L. Latch presiding, when they decided to do all in their 
power to assist the Admiralty collieries in supplying pitwood. 
Strong views were expressed that nothing should be done in 
any way to try and make profit out of a national trouble. A 
committee was formed to consult the Admiralty authorities 
and get in touch with the French Ambassador in order to urge 
the French Government to assist in facilitating shipments from 
France. It was not intended that importers should pool their 
supplies, but it was left to each one to dispose of their pitwood 
without unreasonably benefiting themselves in a crisis like 
the present, and with the sole idea of aiding as far as possible 
the collieries supplying Admiralty coal. At the time of writing 
it has become known that the exportation of large coal to 
European destinations has been stopped, and in regard to other 
shipments the Customs are demanding a bond three times the 
value of the cargo, and a surety that the coal is delivered at the 
port for which the ship is cleared. As regards the market, it 
is impossible to give prices, as none exist. 


Newport (Mon.). 
Business has been out of the question during the past 
week. Buyers are simply watching developments. There are 
no prices available upon which any dependence can be placed. 


Swansea. 

The Swansea market has been affected by the inter- 
national situation in the same way that other markets in South 
Wales have been. There is no business to record, and a table 
of prices is practically useless under the prevailing conditions, 
Anthracite coals are idle, and in the absence of any demand 
and the holidays intervening, it has been impossible to test 
values. There has been a fair attendance at the Exchange, but 
no serious attempt to arrange transactions has been made. 








LAUNCHES AND TRIAL TRIPS. 





GARDENIA, steel screw steamer; built by the Tyne Iron 
Shipbuilding Company, Limited; to the order of the Stag 
Line, Limited, of North Shields ; dimensions, 342ft. by 48ft. 
by 24ft. 6in.; to carry 5300 tons; engines, triple-expansion, 
22}in., 36}in. and 62in. by 42in. stroke, pressure 180 1b. per 
square inch; constructed by the North-Eastern Engineering 
Company, Limited ; trial trip, July 15th. 

Exsrvuz, motor-driven oil tank steamer; built by the Tyne 
Iron Shipbuilding Company, Limited ; to the order of Société 
Anonyme d’Armement d’Industrie et de Commerce, of Antwerp ; 
dimensions, 390ft. by 51}ft. by 29ft.; to carry 7000 tons of crude 
oil; engines, twin-serew motors, six-cylinder internal-com- 
bustion engines, 560 mm. by 1000 mm. length of stroke ; con- 
structed by the Nederlandsche Fabriek Van Werktuigen en 
Spoorweg Materieel of Amsterdam ; a speed of 11} knots was 
attained on trial trip, July 16th. 

Van Der Dvyyn, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of Messrs. 
Wambersie and Zoon, of Rotterdam ; dimensions .343ft. by 45ft. 





by 20ft. 2in.; to carry fruit and first-class passengers ; tyjg: 
trip, July 21st. ‘ 

METEOR, Ocean-going torpedo-boat destroyer ; built hy J I 
Thornycroft and Co., Limited ; to the order of H.M. British 
Admiralty, 1913-14 naval programme : dimensions, 275{t. | 
27ft. 6in.; engines, two sets of Parsons turbines ; 
July 24th, 1914. 

TAHCHEE, steel screw steamer ; built by Sir Raylton Dixon 
and Co., Limited ; to the order of ‘Tank Storage and Carriage 
Company, Limited ; dimensions, 434ft. by 54ft. 6in. by 32ft. 84in, . 
to carry 9250 tons crude petroleum; engines, quadruple. 
expansion, 24in., 35in., 50$in. and 73in. by 5lin. stroke, pres. 
sure 220 Ib. per square inch ; constructed by the North-lastery 
Marine Engineering Company, Limited ; launch, July 23rd, 

MarvaDa, steel twin-screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited; to the order of Britis) 
India Steam Navigation Company, Limited; dimension, 
464ft. by 58ft. by 36ft.; engines, triple-expansion ; constructed 
by the Wallsend Slipway and Engineering Company, Limited . 
launch, July 23rd. ; 

PENSACOLA, steamship ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Furness, Withy and (Co, 
Limited ; dimensions, 279ft. by 40ft. 2in. by 18ft. 9in.; to carry 
3400 tons; engines, triple-expansion, 20$in., 33in. and 54in, 
by 36in. stroke, pressure 180 Ib. per square inch ; constructed 
by Richardsons, Westgarth and Co., Limited; a speed of 
10 knots was obtained on triai trip, July 23rd. 


by 
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PERSONAL AND BUSINESS ANNOUNCEMENTS, 

ANDREW Brown AnD Co., 118, Cannon-street, London, E.C., 
have been appointed sole agents for the United Kingdom for 
La Société Anonyme L’Industrie, of Louvain, Belgium. 

Messrs. D. T. KeyMER anv Co., merchants and enyineers, 
of Caleutta, have been appointed by Musgrave and Co., Limited, 
of St. Ann’s Ironworks, Belfast, as their sole agents for the 
Eastern side of India and for Ceylon, 

Messrs. GILLESPIE AND Beaks, of Amberley House, Norfolk. 
street, Strand, have recently been appointed sole selling agents 
to the Corporations of Great Britain by Messrs. Charles Mac. 
intosh and Co., of Manchester, for their solid motor traction tires, 

THe Edison and Swan United Electric Light Company, 
Limited, notifies us that, owing to important Government 
business, it has been compelled to abandon the holidays tixed 
for the present week, and that it reopened its works on Monday 
lest, August 3rd. 

THe Power-Gas Corporation, Limited, Stockton-on-Tees, 
informs us that Mr. J. F. Pasley, of its head office, has been 
appointed representative for Lancashire, with headquarters in 
Manchester, and that Mr. F. G. Fogg, late representative on the 
North-East Coast, has been appointed London representative 
at 39, Victoria-street, S.W. 








Contrracts.—We are informed by Béving and Co., Limited, 
London, that among orders recently received are five covering 
ten water turbines with an aggregate horse-power of over 
11,000. Five orders covering seven pumps with a total capacity 
of over 3000 gallons per minute have also been received. The 
company’s contracts at present further include an order for 
eighteen Mendheim kilns for baking casettes for the British 
Aluminium Company at  Kinlochleven.—The Shackleton 
expedition has chosen a 3}in. 8.8.8. ** Drummond ” lathe and a 
sensitive drilling machine, by the same Guildford firm, for its 
engineer’s repair plant. It may be noted that the Scott 
Antarctic expedition also carried a 34in. ** Drummond ” lat! e. 

The Niclausse Boiler Company has just secured from the 
St. Pancras Borough Council an order for four Niclausse boilers 
fitted with mechanical stokers, superheaters, economisers, and 
forced and induced draught plant. 

PossIBLE trouble with the enginemen on the London, Brighton 
and South Coast and London and South-Western Railways, 
whose positions will be affected by the introduction of electri 
traction, has recently been averted by agreement between the 
companies and the men. On the London and South-Western 
it was agreed as follows :—{1) All steam drivers displaced by 
the introduction of electric traction to have the first chance of 
qualifying for the position of motormen. (2) After provision 
has been made for drivers displaced, the position of any other 
motormen required at the initial stages of the electrification 
to be offered to steam drivers throughout the system. (3) It 
has also been agreed that any driver who is transferred from 
steam locomotives to the position of motorman shall receive 
not less than the rate of pay he was receiving at the time of taking 
up such appointment. (4) The men have also been promised 
that the position of regular motorman will not be available to 
any other grade in the service until every fireman and cleaner 
in the company’s employ on December 31st, 1914, has had an 
opportunity of qualifying for the post. (5) After the men 
referred to in the last paragraph have been dealt with, the 
position of motorman will be open to any man in the service 
who may be available and suitable. On the Brighton the 
agreement was that locomotive men who were in the service on 
July Ist, 1914, should have the exclusive option to fill motor 
driver's positions. 

LAUNCH OF A GEARED TURBINE STEAMER.—On Saturday, 
25th inst., there was successfully launched from Cammell, Laird 
and Co.’s yard at Birkenhead the t.s.s. Ciudad de Montevideo, 
the second of two vessels being built for the Argentine Naviga- 
tion Company (Nicolas Mihanovich), Limited. These vessels 
are intended for cross-channel night service between Buenos 
Aires and Montevideo, and are fitted with all possible comforts 
for passengers. The following are the principal dimensions : 
Length overall, 364ft.; length between perpendiculars, 350ft.; 
breadth moulded, 44ft.; depth moulded to awning deck, 23ft.3in.; 
approximate draught, 10ft.; speed, 18 knots. Accommodation 
is arranged for 494 first-class and 268 second-class passengers. 
The vessels have five decks, and are provided with two high-pole 
masts fitted for wireless telegraphy. The vessels are classed 
Al at Lloyd’s for channel purposes, special attention having 
been paid to extra stiffening of the floors, stern frame, rudder, 
and bottom plating. They are propelled by twin-screws, 
driven by geared turbines. Steam is generated in four cylindrical 
single-ended boilers at a working pressure of 170 Ib. per square 
inch. The boilers are arranged for Howden’s forced draught 
system and to burn coal fuel, and are placed in two separate 
compartments divided by a large cross-bunker with communicat- 
ing passage between the two stokeholds. A complete installa- 
tion is also supplied for one boiler to burn oil fuel when required. 
Water-tight side bunkers are provided, the oil fuel being carried 
in the cellular double bottom in way of the engine-room. ‘The 
propelling machinery consists of two sets of Parsons compound 
geared turbines, the high-pressure turbines being placed in the 
centre and the low-pressure in the wings. Weirdual air pumps, 
feed pumps, and “ Uniflux ”’ condensers have been fitted. The 
hull, which is throughout of Siemens steel, is constructed on the 
transverse frame system. A cellular double bottom extends 
well over half the length of the vessel. The fore peak is arranged 
as a tank for trimming purposes. Forward of the foremost 
boiler-room is a large hold extending the full width of the vessel, 
with trunk hatchways on the upper deck. ‘Two smaller holds 
arranged aft of the engine-room are also fitted with trunk hatch- 
ways. The steel water-tight lower deck, which forms a safety 
deck, extends from the stern of the vessel to the engine-room 
and from the boiler-room right forward. Access below is pre- 
vided by means of water-tight manholes, 
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CATALOGUES. 


GoopcHILp AND MacnaB.-—-Particulars of a new ball bearing, 
polishing and grinding machine have been forwarded. 


FeLtp BrorHers AND Co., Limited, 25, Budge-row, London, 
f.C.—From this firm we have received a new catalogue on 
electric crane equipment, and a corresponding set of drawings. 
‘The publication, which is very complete, is compiled on novel 
lines, and should, we think, prove exceedingly useful to those 
associated with work of this kind. 


Hersert Froop Company, Limited, Chapel-en-le-Frith.— 
This company has sent us a pamphlet giving details of tests 
carried out at the National Physical Laboratory during the 
whole of last year with Ferodo brake and clutch lining. A 
number of tables are given dealing with Ferodo bonded asbestos 
and Ferodo fibre, from which it appears that the coefficient of 
statie friction for the former is 0.33 and for the fibre 0.43. An 
important feature of the tests is that the best results were 
obtained when the fabric had worn to a black polished surface. 





S1eMENS BROTHERS AND Co., Limited, Caxton House, West- 
minster, London, 8S.W.—A large catalogue containing nearly 
100 pages, dealing with telephone apparatus, has been received. 
It covers all the apparatus in general use in telephony, but it is 
pointed out that there are many more or less special telephonic 
appliances manufactured by the company that have not been 
included. A section is devoted to the Siemens automatic 
telephone system, of which, we read, installations aggregating 
over 100,000 lines have already been installed. 


SmitH AND Grace, Limited, Queen Victoria-street, London, 
b.C., and Thrapston.—Catalogue No. 14. This catalogue con- 
iains illustrations, particulars and prices of Smith's patents for 
the transmission of power. It is divided into three sections. 
Section L, deals with finished belt pulleys ; Section IL. is devoted 
to shafting, collars and couplings ; and Section IIT. has to do 
with plummer blocks, swivel adjustable bearings, hangers, floor 
standards, wall brackets, sole plates, &e. The book is well 
indexed, and the sizes and prices are tabulated clearly and 
systematically, 

Tue Dussek BrrumMEN Company, Canal Bank, Deptford, S.E. 

A small pamphlet published by this company contains a 
summary of the findings of the Board of Trade Committee 
appointed to consider the causes of electric cable explosions. 
It is stated that bitumen was tacitly suspected of the mischief, 
but that after evidence and experiment its reputation was 
completely cleared and actually enhanced. It appears, too, 
that Dr. Wheeler, of the Home-office Station at Eskmeals, 
pronounced in favour of bitumen as a less dangerous material 
than pitch from the point of view of possible explosion from the 
vases derived from it. 


Rospey Anp Co., Limited, Lincoln.—Catalogue No. 207, 
forwarded to us by Messrs. Robey, deals with traction engines, 
road locomotives, tractors, road rollers, and traction wagons. 
Full particulars and illustrations of the different types of these 
machines, as manufactured by the company, are given ; indeed, 
the publication may best be described as a collection of specifica- 
tions. That a traction engine, road locomotive, and tractor are 
three different classes of machines may surprise some of our 
readers. We may explain that, while a road locomotive is 
intended for working on roads, a traction engine and a tractor 
are primarily for farm or other rough-ground work. The tractor 
is a small-sized traction engine. 


THe Beprorp ENGINEERING Company, Bedford.—aAn illus- 
trated price list dealing with steam cranes principally of the 
locomotrve type has been received from this firm. The publica- 
tion, besides being a list of the company’s products, contains 
considerable information of practical value to the prospective 
crane user. For instance, in dealing with the question of the 
stability of locomotive cranes the best method of blocking is 
discussed, A note of warning is issued as to the practice favoured 
by some of employing rail clips. Such clips, it is pointed out, 
ensure safety provided the rails are firmly fixed to something 
more than ordinaty sleepers. Otherwise they only give a false 
sense of security. The practice recommended by the firm 
is the use of cross-girders under the four corners. The cata- 
logue is fully coded and priced, and can, we understand, be 
obtained if desired in Spanish and Portuguese. 





ANDREW Barc ay, Sons anp Co,, Limited, Caledonia Works, 
Kilmarnock, Scotland,-From this firm we have received a new 
catalogue, which illustrates and describes various types of loco- 
motives. Some time ago the firm issued a booklet illustrating 
light locomotives. The present catalogue is an extension of 
that booklet, and shows most of the types of locomotives now 
built. These include a large variety of classes suitable for many 
different kinds of work, but principally for industrial work, such 
as that in iron and steel works, collieries, quarries, timber 
plantations, sugar plantations, and tea estates. A few examples 
of passenger locomotives and locomotives constructed to meet 
special conditions, e.g., thermal storage locomotives, special 
types of articulated locomotives and crane locomotives are given. 
The illustrations include also some exceptionally heavy hauling 
engines adapted for work in goods yards, heavy mineral 
traftic, &c, 

Werr Conran, Limited, Haarlem, Holland, and 39-41, New 
Broad-street, E.C.-Tin dredges and tin dredging is the subject 
of an artistically produced * loose-leaf”’ pamphlet sent us by 
this company. The publication can scarcely be called a cata- 
logue, for it partakes much more of the nature of a practical 
guide to the modern art of tin dredging and the machinery and 
appliances used therein. The publication is divided into 
numerous sections, the earlier of which treat each of a separate 
element in the construction of a dredge. Thus we have, first, 
the dredge hull described, next the gantries, then the buckets, 
and so on. Following these sections are several describing 
the construction and performance of certain typical tin dredges 
constructed by the firm. The production is well printed, artistic- 
ally illustrated, and is written, of course, in perfect English. 
It is interesting to note the rapidity with which the world’s 
consumption of tin is growing. In 1880 the consumption was 
38,000 tons, in 1890 it was 55,000 tons, in 1900 81,000 tons, 
and in 1910 116,000 tons. 


THE Power-Gas Corporation, Limited, Stockton-on-Tees.- 
Two pamphlets, of which we have received copies, have just 
been issued by the Corporation. One illustrates and describes 
the Mond gas producer plant, both as designed with ammonia 
recovery apparatus and without it. The other deals with the 
firm’s suction and suction pressure types of producers for power 
and heating purposes. In the first-named pamphlet will be 
found set forth the essential features of a good gas producer 
and the particular advantages of the Mond type. We note with 
special interest that this producer is claimed to work satis- 
factorily with several unusual fuels, such as coke breeze, coke 
riddlings or dust, secrub—that is, green wood, cactus, &e.— 
lignite, raw brown coal and peat containing up to 60 per cent. of 
water. We notice it recorded that in Italy there are two Mond 
plants using peat as fuel, one having an equivalent horse-power 
of 9000 and the other of 7500, while two in Germany have 
equivalent horse-powers of 3500 and 2000. The “suction 
pressure ”’ producer referred to in the second pamphlet is a 
suction producer to which is added a pressure fan, the suction 
side of which is connected to the washer and the pressure side 
to the inlet of the drier or filter. In this way the advantages 
of the suction principle can be made use of elsewhere than in 
connection with gas engines, : 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. 

Copes of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application . the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 


Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


7773. March 27th, 1914.—MaRInE STEAM ENGINE GOVERNOR, 
B. J. Gregg, Cliffside, Flushing, Falmouth. 

A sliding block A carrying two strikers BC is reciprocated 
by an excentric D on the main crank or other shaft. The foot 
of the throttle valve lever E is provided with guides, on which 
slide vertically two blocks FG. These blocks are linked as 
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shown to a centrifugal governor. Normally the striker B just 
touches the block G at one end and the striker C just slides under 
the block F at the other end of the stroke of the block A. 
Should the engine speed increase the block F descends and the 
block G rises. The striker C hits the block F and closes the 
throttle valve. When the speed falls again normal conditions 
are resumed.—July 15th, 1914. 


STEAM GENERATORS. 


15,865. July 9th, 1913.—Sream Generator, C, F. Boak, 14, 
Camac-street, Calcutta, India. 

The drums A B are connected by straight steam generating 

tubes C and by curved return tubes D. Superheater headers 
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are provided at E and are connected by straight tubes F. In 
the drum A is a feed-water distributor and scale collector G, 
consisting of an inner and outer tube H J perforated respectively 
at K L.—July 15th, 1914. 


INTERNAL COMBUSTION ENGINES. 
6609. September 18th, 1913.— Vatvr MecuantsM, T. Slaughter, 


144, Foleshill-road, Coventry. 
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This is a sleeve valve arrangement for a two-stroke cycle 


| 27,852. December 3rd, 1913.—-METHOD OF MAINTAINING 





engine. The bore of the cylinder at its lower end is stepped, 


and into this recess is fitted a sleeve valve A, the bore of which 
is flush with the bore of the working part of the cylinder. The 
transfer and exhaust ports BC are controlled by ‘extensions 
D E on the sleeve valve, these extensions being accommodated 
within corresponding extensions of the recessed bore. The 
inlet port F is controlled partly by a port G in the sleeve valve 
and partly by the piston. The valve is reciprocated by means 
of a rod H attached to a lug J on the sleeve and lying within a 
recess K in the cylinder wall.—July 15th, 1914. 


25,000. November 3rd, 1913.--Two-sTrRoKE CycLeE ENGINE, 
L. H. Hounsfield, 65a, Old Town, Clapham Common, 
London, 8.W. 

The feature of this engine is the existence side by side of two 
cylinders A B connected at C and joined to a common crank 
case D, and the coupling of the two pistons E F to the same 
crank pin. Mixture enters at G and is compressed in the crank 
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case beneath the descending pistons. Near the end of the stroke 
the exhaust port H is uncovered and a little later the port J 
is opened admitting the compressed charge from the crank case, 
to the space above the pistons. Compression and firing take 
place and the cycle is repeated. A feature of the invention 
lies in the fact that the passage C is made restricted in area,— 
July 15th, 1914. 


DYNAMOS AND MOTORS. 





DyNaMo aT A CoNSTANT ELECTROMOTIVE Force, J. F. J. 
Bethenod, 5, Boulevard St. Germain, Paris. 

A resistance R is placed in series with the ordinary shunt 

field winding S of the dynamo D to be regulated. The vibrat- 

ing blade L of the regulator is arranged so as to come into con- 
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tact with a fixed stud P as soon as the pressure V at the terminals 
of the electromagnet E exceeds a certain value. The winding S 
is then short-circuited, so that the potential difference of the 
dynamo gradually disappears, with a speed which depends on 
the self-inductance of the winding 8. When the pressure has 
been thus sufficiently lowered the short circuit is broken, the 
pressure V rises, and so on.—July l5th, 1914. 


AERONAUTICS. 


4533. February 21st, 1914.—-Frymxc Macuine, J. N. Waite, 
47, Selsdon-read, West Norwood, London. 
This machine is provided with two propellers A A, each con- 
sisting of a shaft B journalled at C C and four blades D joined 
at their ends to the shaft so as to leave a space E between each 


N°4,533 








blade and the shaft. Each propeiler is surrounded by a casing F 
semi-circular in section, of which the lower quadrant is fixed 
and the upper movable as at G._ The propellers are driven by 
the engine H through gearing J K. By adjusting the position 
of the upper part of the shield F the machine, it is claimed, can 
be caused to rise, hover, progress, or descend.—July 15th, 1914. 


TRANSMISSION OF POWER. 


17,712. August Ist, 1913.—BLow-ouT For Etectric Crir- 
cuits, Siemens Brothers Dynamo Works, Limited, Caxton 
House, Tothill-street, Westminster, and another. 

A B denote the main contacts, which are fixed in the insulating 
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plate C. The bridging contacts are indicated at D, and fixed on 
them is a composite brush of springy metal E, which carries at 
its outer end one of the horns F where the fina] break of the cir- 
cuit controlled by the switch is made. The other horn G is 
_ mounted on, and is in electrical connection with, the main 
contact A, The horns are of rectangular section and are formed 
of iron instead of copper. The spring brush E is deflected 
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from its normal position when the switch is closed, so that on 
opening the switch the final break takes place at the horns F 
and G. The current bridging the gap between the horns on 
the opening of the switch has available for the lines of force it 
produces a partial magnetic path in the horns themselves, 
resulting in an increased magnetic field and an increased blow-out 
action.—July 15th, 1914. 

389. January 6th, 1914.—PrRoTEcTIVE ARRANGEMENT FOR 
Evectric Crrcuits, Siemens-Schuckert Werke G.m.b.H., 
Askanischer Platz 3, Berlin, S.W. 

According to this invention a short circuit current of very 
large magnitude can be interrupted with certainty without the 
use of expensive and complicated devices. This is obtained by 
the use of fuses in the circuit of which a resistance is inserted, of 
such value that it reduces the energy in the short circuit path 
to an amount which can be effectively dealt with by small fuses. 


N° 389 
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The resistances can be inserted at any required part of the 
circuit, and in order to insulate them sufficiently from earth they 
may be mounted on the insulators which carry the fuse holders, 
as shown in Fig. 1, in which A denotes the exchangeable fuse 
holder, for example, of an ordinary enclosed fuse ; the insu- 
lator which carries the fuse holder; C the resistance for the 
fuse circuit. Also, a shown in Fig. 2, the resistance C can be 
attached to one or both ends of the fuse carrier A ; or, as shown 
in Fig. 3, the contact supports B may also act as supports for 
the resistances.—July 15th, 1914. 


MOTOR CARS AND ROAD TRAFFIC: 


16,569. July 19th, 1913.—MEcHANICALLY PROPELLED Roap 
VEHICLE, F. Garrett, jun., Leiston Works, Leiston, Suffolk, 
and another. 

This specification describes an improved brake mechanism 
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designed to prevent the tilting ef the compensating gear when 
the brakes are applied. The chain wheel A carries solidly on 
each side a brake drum B, and on each such drum are two brake 





shoes CC. Each pair of shoes is united to a lever D and thence 
through rods E E to a compensating link F. This link is con- 
nected by a rod G to a bell crank lever on the shaft H, which 
shaft in turn is connected by a rod J to an arm L on the brake 
pedal shaft M.—July 15th, 1914. 


LIGHTING AND HEATING. 


11,644, 
Korting and Mathiesen 
Leipzig, Germany. 

The lamp consists of a tube A B C with an additional tube D 
surrounded by a heating coil E connected therewith. F G are 
connections for the current. ‘The limbs A B expand into vessels 


May 12th, 1914.—Meratuic Vapour ELectric Lamp, 
Aktiengesellschaft, Leutzsch, 
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H J bridged by a tube K. When the heating coil E is energised 
the mercury is forced up the limbs A B as shown, the liquid in 
the limb A rising higher than that in the limb B. The liquid 
accordingly passes over the bridge K. To prevent the mercury 
passing over in a continuous stream, thus creating a short 
circuit, an air tube L and a splash plate M are provided. The 
metal is thus broken up into independent globules.—July Lith, 
1914, 





SELECTED AMERICAN PATENTS. . 
(From the United States Patent-office Official Gazette.) 


1,096,934. Auromatic CURRENT CONTROLLER, H. Meredith- 
Jones, New York, N.Y.—Filed March 26th, 1913. 


The controller is provided with an insulating plate, a contact 
piece having tapering arms set into the plate, a driven shaft, 
and centrifugally acting controlling mechanism carried by the 
shaft and insulated from it. Brushes are carried by the control- 
ling mechanism on opposite sides of the driven shaft and are 





adapted to engage the insulating plate and the contact piece 
and electrical connections with the contact piece and the brushes. 
The controlling mechanism acts as the speed increases to move 
the brushes outward so that the contacts of the brushes with 
the contact piece will be shortened and the intervals between the 
contacts lengthened, thereby automatically regulating the 
amount of current that can pass through the controller. There 
are eighteen claims. 


1,097,039. Gas ENGINE CAaRBURETTER, J. F. Miller, Albany, 
N.Y.—Filed September 21st, 1911. 

The carburetter is contained in a casing, having a gas outlet 

leading from it, and a seat in it, this casing being provided with 
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an air port and a passage for gasolene leading into it at points 





below the gas outlet. A relatively thick compact body formed 
entirely of metal gauze fits in the seat of the casing and directly 


overlies and completely covers the openings of the gasolene and 
air passages, ‘The gauze is adapted to take up the gasolene by 
capillary action, There are three claims. : 


1,097,134. Locomotive Lusricator, EF. McCoy, Detroit. 
Mich., assignor of forty-eight one-hundredths to J. L. Johnson, 
Northville, Mich.—Filed August 14th, 1911. 

The lubricator is furnished with a tank or receptacle for the 
lubricant, having a pump cylinder in it. A plunger engages 

this cylinder and has a laterally extending head or offset, A 














shank extends upward from this offset portion and is movable 
withit. There is a bearing in the top of the tank with which the 
shank is engaged, and there is an adjustable stop for the shank in 
the bearing. An index is fitted on the shank, and a cam engages 
yoo offset portion for operating the plunger. ‘There are three 
claims, 


1,097,431, Sarery Wueev Cramp, 7’. H. Hensley, St. Albans, 
’, Va.—Filed October lst, 1912. 

The wheel clamp comprises a clamping plate and a support - 

ing plate underlying the clamping olste and provided with a 

vertical intermediate offset portion bearing directly against 





one end of the clamping plate and then extended outwardly 
therefrom and lying above the clamping plate. A single fasten- 
ing connects the two plates together. The vertical offset of 
the supporting plate serves to hold the clamping plate against 
horizontal rocking movements on its supporting plate. There 
is only one claim. 


1,097,548. Enorne, R. Hunter, Spokane, Wash., assignor of 
one-eighth to H. L. Williams and one-fourth to H. W. Green- 
berg, Spokane, Wash.—Filed November 17th, 1909. 

The engine has a base, and a cylinder supported on the base. A 
shaft is journalled in the cylinder and carries a piston, which has 
diametrically opposite wings or vanes, each of which vanes has 
its operative face in a plane passing through the longitudinal 
axis of the shaft. ‘The faces are recessed and the opposite face 
is inclined. The cylinder has an inlet port and an exhaust 
port. An explosion chamber communicates with the inlet 
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port, and there is a sparking device in the explosion chamber. 
A fuel supply pipe leads to the chamber and is furnished with an 
inlet valve. A series of cams is arranged on the shaft, and there 
is a connection between one of the cams and the sparking device 
for operating the same. There is also a connection between 
the‘other cam and the inlet valve for operating that valve. There 
is a rotating valve in the supply pipe and a pivoted lever has one 
end connected with the valve. A collar is slidable on the shaft 
to which the other end of the lever is connected, and a governor 
is operated by the shaft for moving the collar. There are five 
claims. 
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RAILWAY CONSTRUCTION IN SWITZERLAND. 
By 8. BERG. 

rHeE KEBNAT-NESSLAU BRANCH OF THE BODENSEE | 

TOGGENBURG RAILWAY. | 

No. ITI.* 

THE FACING OF ROCKY SLOPES. | 

The arranging of stones on the faces of embank- 

ments consisting of rocky material needs, of course, its 
special rules, Some typical sections on the Ebnat 

Nesslau line are to be seen in Fig. 16. The slope of 
the embankment can be made more or less steep, 

according to the nature of the rock employed, and it | 


| 


On the Ebnat—Nesslau line stone facings, such as | 
above described, were applied to a certain extent, | 
| though the rocky material had too large an admixture | the drawings given in Figs. 16 and 20. 
of softer matter to afford an ideal substance for work | 
| of the kind. At places the fact of this admixture of | certain extent. The economical application of this 
| wet loam or clay caused the usual consequences of | class of wall depends largely upon the facility for 
very uneven settlements and heavily increased pres- | 
| to get it in neighbouring cuttings. 


sure on the foot-walls, &c. 


RETAINING WALLS. 
Some typical sections of retaining walls are shown in 


Dry Stone Walls.—Dry stone walls were used to a 


getting suitable stone, and especially upon the ability 


It has to be 


Slopes.-As the material met with in the rock | remembered that for dry stone walls the stones must 


| cuttings was of such very varied character, it was diffi- | be of the largest size practicable. 


The condition 


cult tostandardise the steepness of theslopes. The hard | that the stones should have an area of face of not less 


| and weather-proof rock could stand at an angle of | than one-tenth of a square metre was inserted in 


3 in | or 5 in 1, or even vertical, according to circum- | the specifications for this line, but this limit is rather 
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Fig. 16—TYPICAL SECTIONS OF EMBANKMENTS WITH STONE FACING AND DRY STONE WALLS 


varies as arule between | in land | in 1}. When the 
embankment is being tipped suitable facing stones 
ure chosen from amongst those near at hand, and are 
placed square to the slope—see Fig. 17. If the 
slopes be high, it is advisable to let a certain number 
of heads project well out from the slope—see Fig. 18. 
These heads serve to help the permanent way men 
in walking on the slope, which otherwise might easily 
be dangerous, as well as to prevent the slipping of the 
snow. Embankments of this character should only 
contain broken rock, or, at any rate, there should not 


stances, regard being had to the lie of the strata and 
the incidence of fissures, whereas the mar] in most cases 
demanded a slope not less than 1 : 1, in order that the 
layer of soil with which it would be covered might 
remain firmly on it. Hence many of the sections had 
to be made with several different degrees of slope 
quite close together, a circumstance which certainly 
neither facilitated nor went to cheapen the work. As 
regards the slope of embankments, if not made of rocky 
material, the usual standard 2 in 3 slope dominated, 
and there was no reason for departing from it. With 











Fig. 17—VIEW LOOKING DOWN LINE AT Km. 1.2 


be too great an admixture of softer material. The 
rock should also be capable of withstanding the action 
of the weather. If the rock should show signs of 


being affected by atmospheric influences, the steepness | 
| cent. instead of a 150 per cent. slope. 


of the slope ought not to exceed 1 in 1}. When the 


embankment is completed, it should be covered with | 
| this, of course, means a considerable saving in material. 


@ layer of soil so that grass may grow upon it. This, 


even if it be not a very great protection, yet helps to | 
inake up a crust which will assist in withstanding the | 


effects of rain and frost. 
* No. IL appeared August 7th. 


| dry stony material it is, however, not at all necessary 


to adhere to the 2 in 3 slopes for embankments. The 
engineer can just as well employ, according to the 
character of material used, a 140 per cent. or 130 per 
The writer has 
occasionally done so even in Switzerland, and to do 


An embankment of dry stony material and with a 
130 per cent. slope is likely to be much more stable 
than an embankment made of clay with a 150 per 
cent. slope. 





too low, and ought, at any rate, to be 0-15 of a 
square metre. The advantage of dry stone walls 
as compared with walls set in mortar is, subject to the 
above condition, economical as well as_ technical. 
Given the wages of a mason to be 0-65f. an hour, 
and the wages of an ordinary labourer as 0-45f. an 
hour, a dry stone wall can be built at a net cost of 
10f. per cubic metre, the cost of a masonry wall set 
in mortar being 18- 10f. 

The analysis of cost is as follows, the stone in both 





Fig. 19 


Fig. 18 


cases being taken from the rock cuttings, where its 
cost is included in the price for the cutting. 
Dry Stone Wall. 


Fraues. 

Preparing and transporting the stones, per cubic metre 3-50 

Masonry work, per cubic metre... ... ... 0 ... ... «. 4:50 

8-00 

General expenses, 25 per c-nt. 2-00 

Total sit rges apne Seuhles ... 10-00 
Masonry Wall Set in Mortar. 

Preparing and transporting the stones, per cubic metre 2-20 

Portland cement, 100 kilos... 0.0.0... wee cee eee eee 440 

Sand, 0-3 of a cubic metre, at 8f. per cubic metre 2-40 

Masonry work and preparing of mortar ... ... ... 5-50 

14-50 

General expenses, 25 percent. ... 0... 0... vee ee 860 

... 18-10 


Total ig boat oe eh oe 

The stones for a dry stone wall are estimated to cost 

1-3f. per cubic metre more than those for a wall set 

in mortar, because the larger stones—though there is 

a saving in the cost of splitting up—are more expensive 
to deal with than the smaller ones. 

Using only 65 per cent. of the cubic content of the 
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dry stone wall to construct a wall with mortar, 
the cost of 10 cubic metres of dry stone wall is 100f., 
whereas the corresponding cost of 6} cubic metres 
of wall in mortar is 117-65f., or a saving of 17 per 
cent. in favour of the dry stone wall. 

It has further to be noted that as a rule, if any 


movement takes place, a dry stone wall is much less | 
Even a) 


troublesome than a wall set in mortar. 


tolerably pronounced movement shows little or 


0. 
Note: If a be less thant 





* 
by a wall so as to leave room for a pathway and a canal 
belonging to a manufactory. For this wall the dry 
stone type was chosen, and it was supposed as also 
prescribed that the embankment had to be made of 
rocky material. A good deal of wet or quite liquid 
clay was, however, tipped into the embankment, and, 
in consequence, the earth pressure became too 
great for the wall, which for a length of 45 m. out 
of a total of 90m. was turned about on its toe, and 


Facing walls with earth backing 


i. --max, 6™ x Height Width 
R w Ke of Wall of Crown 
hin metres ‘Kin metres 








+ 70-5 

































































y metre the foundation walls . 1 0-60 
Walls for retaining have to be connected : 2 0-70 
embankments with a slope 3 0-80 
of 2 in 3 4 1-05 
_- Height of sleepers _ 5 1-30 
t 6 7:50 
| ae 7 1-65 
; S 8 1-80 
\ Wa 9 1-95 
G) it)} VS Thickness of the crown K 10 210 
v Ay ))) Accidental loads not taken account of " 2-95 
( Z a Height of embankment above top 12 2-40 
F fsS. of wall H in m, 
25x yt Height Width 
Sxlo-2| 3 | 4| 5 [7-5] 10 72-515 17-920 | 25 of Wall of Crown 
1 66 o h in metres ‘K’in metres 
9 7 0-60 
2 3 2 0-70 
3 75] 0-75) 0-80] 0-§ 5 0-90 3 0-80 
4 1-05 
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5 | 0-95 1-25 5 1-45) 1-50 6 155 
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Walls for retaining f Peeinaeie-cop-sojn ena conn? el 9 2-45 
cuttings with slopes 8 |a-sola-a0] 1-sohn-eo!1-70l1-00/1-25 2-0sle- — 10 260 
from lin tto 2in3 "1 2-85 
9 fr-asir-ss}1-65}1-7 200)2 2-45]2-65 | 2-90 12 3:10 
10 hh 7 2-20/2. 75] 3-400) 3-25 Dy 
ep, ee We ER x Retaining walls in 
r a wm 3 cuttings with slopes of 
12 3 2-20 |2-35}2. - 2: 25 390 2 in land lining walis 
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Fig. 22—NORMAL DIMENSIONS FOR RETAINING WALLS 


nothing at all remarkable in a dry stone wall, whereas 
the other wall soon looks like a ruin, and, in spite of 
the extra cost, a wall set in mortar will not stand, and 
will cause great additional expense, whereas the dry 
stone wall, even though it has not kept its original 
position, may pass inspection as being serviceable, 
and it may even be that its movements—as actually 
has happened—may not be noticed atall. In addition 
the dry stone wall has another advantage, the im- 
portance of which is frequently not sufficiently recog- 
nised, viz., that water drains away from it so readily. 

The comparison is not, however, always in favour 
of the dry stone wall. If there be any serious earth 
pressure on the wall, the dry stone wall lacks the great 
advantage of continuity. Even if built in the proper 
way and with big stones, the pressure, which will 
nearly always act in an unequal manner, will cause 





the wall to split in places, and frequently the upper 
courses will be pushed out so as to project over those 
below them—-see Fig. 19. 

Cases of heavy pressure frequently occur just 
where the material to be retained is wet and slippery, 
and most in need of drainage, and a drying influence 


such as that afforded by a dry stone wall, which lets | 


air in through all joints, whereas a wall set in mortar 
only has its weeping holes to provide for this. 

The remedy in such cases seems to be to try to give 
the dry stone wall additional strength, and, as the 
weak points seem to be the crown and upper courses 
of the wall, the crown ought to be backed with con- 
crete or actually made in concrete, as indicated in 
the sketches shown in Fig. 21. 

A case of a partial failure of a dry stone wall was 


the following—a drawing is given in Fig. 22:—To the | 


right of the railway, between km. 1.0 and 1.2, the 
main road had to be reconstructed and given a steeper 
gradient. The main road came on the top of a big 
embankment, the foot of which had to be supported 


forced into a position of steeper batter than when 
first constructed. This wall was built in the autumn 
of 1910, and the embankment was completed in the 
spring of 1911, having been tipped during very wet 
weather. In the autumn of 1911 the wall yielded to 
the earth pressure, partly turning on its toe and 


to deprive the wall of its ventilation and ability t, 
drain. The movement still continued, but in’ the 
course of 1912 it almost ceased, so that it was believec 
to be stopping. However, between December, 1912, 
and February, 1913, the movement began afresh, 
so that it became evident that reinforcement would 
have to be taken in hand, since the consequence of the 
wall falling might easily have meant that heayy 
damage might have to be paid to the manufactory, 
so that there was no use in taking any risks. At the 





}end of February, 1913, the batter of the portion 


which had moved varied from 15 to 28 per cent., 
which represented a change varying from 18 to 
5 per cent. from its original batter of 33 per cent. 
The wall had not, of course, a very beautiful appear- 
ance, but compared with what would have been the 
the appearance of a wall set in mortar undergoing the 
same movement, it did not look very bad. 

As the easiest and cheapest way of effecting rein- 


. forcement, five buttresses were constructed along tliat 








part of the wall which was most affected, digging 
out shafts behind the wall deep enough to reach a 
good foundation, which in all cases was not far off, 
A concrete cap was also constructed along the whole 
of the crown of the wall, as shown in Fig. 22. These 
works of reinforcement, together with two drainage 
trenches in the embankment, cost 2300f., whereas 
the original cost of the wall was 7520f., as paid to the 
contractors. It hasalso to be mentioned that the wall 
had a slight outwards curvature—of radius 200 m. to 
400—m., which, of course, weakened it a little. 
Looking into what it means as regards earth 
pressure, whether we have an embankment of rocky 
material or of material, at all events, resting on wet 
clay, we find—see Fig. 22—the coefficient of friction 
for rocky material being 0.8, and for wet clay 0.33, 
that the earth pressure if wet clay be employed 
is = -+ 9 tons, and if rocky material = — 7.8 tons, 
the minus sign meaning that in order to get the rock 
to move it has to be pushed with a force = 7.8 tons, 
Now, we have in this case got the aggravating circum- 
stance which especially counts in this kind of section, 
that the stone facing carries on the pressure to tlic 
top of the wall, the facing, naturally, following tlh 
movement of the slope, into which it is bonded, and 
the resulting force is thus brought high up on the wall 
into the most unfavourable position possible. That 
the dry stone wall should have yielded under such 
circumstances, though all the sections were not of this 
most unfavourable character, is not to be wondered 
at. It is rather to be supposed that the earth 
pressure—the real value of which is in most cases 
very difficult or impossible to find—was not quite 
as much as was calculated. In the case of a dry 
stone wall not to consider the friction between the 
back of the wall and the earth is also incorrect, as 
there is bound to be a heavy resistance which will 


| direct the resultant force into a favourable direction, 


partly having its upper courses dislocated, so that — 


they projected over those below them. An official 
inspection on the 4th November, 1911, resulted in the 
opinion that there was no reason for any kind of 


Main road 


\ 





butkress 








but in this special case there was the circumstance of 
the stone facing influencing the resultant force in the 
unfavourable way described. 

In dealing with retaining and similar walls, the 
sizes of which are often worked out according to 
tables or quite empirical rules, it frequently happens 
that a very important detail is neglected. 










Sections at the crown of the wall 
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Fig. 22—STRENGTHENING A FAILING DRY STONE WALL 
reconstruction. A number of points of sections The foundation part of the wall is usually given an 


had been selected for a continued observation of the 
movements of the wall, which then at the worst 


place had altered its batter from 33 per cent. to | 
| pressure at b. As a rule, we can put 20 kilos. per 


22 per cent. 

In order to strengthen the wall and facilitate the 
control of any movement the joints from the face 
inwards were filled with mortar to a depth of about 


15 ems., but only on vertical strips of 2m. breadth, | 


leaving strips 1m. wide unfilled, in order not quite 


offset—see Fig. 23—as arule only 0.2m. to0.3m. Now. 
it is quite clear that the stability of the wall is not 
only dependent on the pressure at a, but also on the 


square centimetre on at a, but frequently not even 
5 kilos. per square centimetre at b. In order to have 
harmony in the stability of this section, we must 
have ac X pressure at a = bd x pressure at b, 


| or, if pressure at a = 20 kilos. per square centimetre, 
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id the foundation is not able to carry more than 
5 kilos. per square centimetre, we must have bd 
— 4 x ac—that is, the offset must be much greater 


al 


than that usually given. The foundation must also 
have a certain proportional thickness, so that the 
projecting toe may not be broken off. Assuming 
20 kilos. per square centimetre pressure at a, and 
ac = 0.20 m., we get R = 3 x 20 x 100 x 20 

60,000 kilos., or 60 tons, of which 34 tons per metre 
run will act to break off the toe at ad. The moment 
is about 34t. x 0.42 m. 14.3 metric tons, and if 


ad = 1.2m., we get W X F = 14.3t. = 


3 
I, or F = 30 tons per square metre, or 3.0 kilos. per 
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square centimetre, which is not too much. This 
calculation is only approximate, but serves to illus- 
trate the principle. 

The writer has seen several failures owing to this 
cause, but they have mainly happened to bridge 
abutments, where the centre part got torn out of 
bond with the wing walls—see Fig. 24—this being one 
of the cases where the earth pressure is fairly heavy 
and generally distributed, and, consequently, trying 
to the weak points of the wall. 

What aggravates the question of edge pressures 
on retaining wall foundations is that it is an edge 
pressure, and not a pressure evenly distributed. 
Whereas the back-edge gets nothing, the front edge 
gets too much, which, naturally, makes it yield com- 


Front View. Side View. 
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Fig. 24—CRACKED BRIDGE ABUTMENT 








paratively more, thus starting a movement which will 
tend to upset the wall. 

Specifications for dry stone walls ought to contain 
the following stipulations :—(a) The minimum face 
area of any stone should not be less than 0.15 square 
metre. (b) Stones under 0.25 m. high not allowed. 
(c) The length of stretchers should not be less than 
1} times their height. (d) The breadth of binder 
heads must not be less than their height. (e) The 
binder must overlap a neighbouring stretcher with 
at least the greatest depth of that stretcher, or, if 
the thickness of the wall amounts to less, it must at 
least reach through to the back side of the wall. 
(f) The binders must at their rear ends have a breadth 
at least 10 per cent. greater than their breadth at the 
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Fig. 25—NORMAL BONDING FOR DRY STONE MASONRY 


face of the wall. (g) The inside and back part of the 
wall must be made in good bond with the stones of 
the facing—see Fig. 25. 

In Scandinavia dry stone walls are used to a great 
extent, and usually they are made of very hard rock. 
The Scandinavian masons—mostly Swedes—are very 
skilled in making this kind of masonry accurately, 
with astonishingly close joints, as also in building 
with excellent binders and very good bond. 

On the railways in Norway the writer has seen 
dry stone retaining walls as well as dry stone bridge 
abutments—for iron bridges—made in the most 
perfect manner—see Figs. 26 and 27. Where the 


stone is not favourable for working or easiiy yot this 
kind of masonry, however, is very expensive. 


The 





two pictures show a retaining wall which cost 17f. 
per cubic metre and a bridge abutment which cost 
35f. per cubic metre. The reason for adhering to the 
dry stone system in Norway is mainly that the long 
winter is unfavourable for the making of walls in 
mortar, and it is desired to keep the men at work in 
the winter time, for, as a fact, the railway men in 
Norway work all the year through, except between 
Christmas and the end of January. 

In all cases of retaining wall foundations in ground 








Fig. 22—DRY STONE RETAINING WALL 


which is other than rocky or gravelly, it ought to be 
clearly remembered that the greatest care has to be 
used to prevent water from penetrating into the 
foundation so as to saturate the soil under it. Where 
dry stone walls are exposed to this danger, it is better 
to give them a base of concrete over the whole area 
of the foundation, and in all cases of the kind the 
foundations of walls set in mortar ought to fill the 











Fig. 27—DRY STONE BRIDGE ABUTMENT 


excavation in the closest possible manner, so as to 
prevent any possibility of water gaining an entrance. 








ELECTRIC VEHICLES. 
No. III.* 

ANOTHER battery specially designed for electric 
vehicles is the Philadelphia thin plate battery, 
which has been in service in America for about 
six years. The plates are formed of diamond grids, 
and are said to be incapable of buckling. The active 
material is locked between two grids; thus every 
particle of the active material is close to a conductor. 
In the top left-hand corner of Fig. 14 an early form of 
plate is shown at A. Here the active material is 
not locked at all; it is packed in isolated blocks, 
which can easily work loose and fall out. At Ba 
double lattice grid is shown, which in the case of thick 
plates is a distinct improvement on the single lattice 
grid. The material is continuous, and offers a more or 
less mutual support. On a thick plate there is a 
certain amount of locking, due to the wide space 
between the lattices, but when the plate is made thin 
the plate loses this locking property. At C a portion 
of a diamond grid is shown. Here it will be noticed 
there are four locking points in each diamond-shaped 
section, and if the plate is made thin this locking 
property is maintained. In a thin plate the material 
is bound between the lattices just as firmly as between 
the lattices of a thick plate. The makers also direct 
attention to the fact that the diamond grids are 
continuous, and to bend the plate the resistance of 
the vertical and diamond members must be overcome. 
Wood separators extend jin. above the plates. 
Rubber separators also extend to the same height 
as the wood separators. The webs are as thick as 
the ribs. Wide solid margins are left unribbed to 
give additional strength to allow for trimming and to 
eliminate chances of short-circuits around the edges of 





* No. II. appeared July 24th. 


the separators. The wood separators are treated so 
as completely to remove impurities without materially 
reducing the strength, and they are said to last as 
long as the other parts of the battery. 

The composition of the active material is specially 
prepared for thin piate batteries. It is said to embody 
high coherence and porosity. The positive material 
softens very slowly and the negative material does not 
shrink and so lose contact with the grid. 

Many different types of these plates are manufac- 
tured, but it is unnecessary to deal with them all. 
It will suffice to say that one type of plate designated 
by the letter ““W” is }4in. thick, another plate 
“WM” }2in., a third “WT” }iin., and a fourth 
“WTX” in. The first plate ““W ”’ is classed as 
a thick plate, ““WM” a medium plate, “WT” 
a thin plate, and ““W TX” an extra thin plate. 
The ‘WT X” plate is 64 per cent. as thick as the 
‘““W” plate. <A car fitted with a battery containing 
“WT X” plates will show an increased mileage of 
46 per cent. above that of a car of corresponding 
weight, fitted with batteries of the “‘W” type. The 
‘“W T ” batteries will give 35 per cent. more mileage 
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Pig. 14—DETAILS OF PLATES 


than the ““W” type battery, and the “WM” 
batteries 20 per cent. more. The diagram Fig. 15 
shows the discharge voltages for ““ W ” and ““W TX” 
cells, the rate of discharge being the same in each case. 
The average voltage of the ““ W” cell is 1.965, and 
that of the “WT X” battery 1.98 volts. It will 
be noticed that the voltage of the ““ W T X ”’ battery 
is maintained until almost the end of the discharge, 
which, of course, means that the speed of the car is 
maintained also. The makers say that in practice 
the average pressure of the thin plate battery is often 
well over 2 volts. This arises from the fact that the 
full capacity is not usually required every day. 

The “WT X” cells contain about 54.5 per cent. 
more plates than the “‘ W”’ cells of equal size. This 
compares closely with the 46 per cent. increase in 
capacity. In Fig. 16 is shown the distribution of 
discharged active material—lead sulphate—in thick 
and thin plates discharged to 1.7 volts. These 
plates were analysed layer by layer, working in from 
each side until the centre was reached. The heavy 
shading indicates the high percentage of discharged 





Fig. 15—VOLTAGE CURVES 


material and the light shading little or no discharge. 
The heavier the shading the larger the amount of 
lead sulphate found. It will be noticed that the 
discharge only takes place through to a depth of sin. 
The layers deeper than this show a rapid decrease in 
discharged material, and at the middle of the plate 
there is scarcely any discharge. Since this part of 
the plate performs so little work the manufacturers of 
the Philadelphia battery—the Philadelphia Storage 
Battery Company—have thought it advisable to reduce 
the centre core to a minimum. 

The advantages of this battery do not arise 
from the fact that thin plate cells have greater 
capacity per plate than thick plate cells—as 
a matter of fact, the capacity per thin plate is 
somewhat less than the capacity per thick plate— 
but owing to the larger number of plates which 
can be used the capacity obtainable from a given 
sized container is in the former case much greater. 
A ‘““W” positive plate will give 28 ampere hours at 
the four-hour rate, and a ‘WT X™ positive plate 





25.5 ampére-hours at the same discharge rate, 
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The capacity of the “* WT X” plate is 91 per cent. 
as great as that of the “‘ W”’ plate, but its thickness 
is only 64 per cent. as great. In a given container 
there can be stored 60 per cent. more “WT X” 
plates than “ W” plates. The increased capacity 
obtainable by substituting thin plates for thick plates 
is 160 per cent. multiplied by 91 per cent., or 146 per 
cent., an increase of 46 per cent. It appears at first 
sight that the large central cores in the thick plates 
would result in better maintenance of capacity when 
the surface has worn away and a consequent increased 
life, but this is not so. As the surface layer of 
thick plates wears away they become thin plates, 
but they are not as good as plates made thin at 
the outset, because the active material is further away 
from the conducting grids and cannot easily deliver 
the current to the terminals. But even if owing to 
wear the battery becomes equivalent to a thin plate 
battery, each cell only contains the original number 
of plates. Furthermore, the core material is not pro- 
tected by the rubber separators, and it wears off 
much faster than the surface material. Therefore 
after the surface has worn away the life is short and 





DISTRIBUTION OF DISCHARGED MATERIAL 
IN THICK AND THIN PLATE CELLS 
DETERMINED BY ANALYSIS OF DISCHARGED PLATES LAYER BY LAYER: 
HEAVY SHADING INDICATES HIGH PEACENTAGE OF DISCHARGED MATERIAL; 
LIGHT SHADING INDICATES LITTLE OR NO DISCHARGE. 
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Fig. 16—DISTRIBUTION OF DISCHARGED MATERIAL 


the capacity below normal. It has been found that 
thin plates do not wear away as rapidly as thick plates. 
The discharges are not continued until the voltage 
falls to such low values as those reached with thick 
plate batteries. Furthermore, owing to the greater ac- 
cessibility of the discharged material to the charging 
current, there is less gassmg when the cells are being 
charged. Gassing, the makers of the Philadelphia 
battery contend, is the most damaging factor in 
shortening the life of cells. In these thin plate cells 
there are more plates over which the gas is distributed, 
and the wear per square inch per charge is small. 
The material in the diamond grid thin plates is, if 
anything, more firmly locked in position than that 
in the diamond grid thick plates. Moreover, a great 
deal of the material must be lost before the plates 
fall below their rated capacity. 

The increased capacity of these thin plate batteries 
is obtained without an increase of weight over thick 
plate batteries. In fact, the “WT X” battery is 
3 per cent. lighter than the thick plate or ““ W” type 
battery. The former gives about 11.8 watt hours 








Fig. 17—DIAGRAM SHOWING CAPACITIES OF PLATES 


per pound and 1932 watt hours per cubic foot of 
cell. Fig. 17 shows the watt hours per pound of 
cell and watt hours per cubic foot of cell obtainable 
from various types of these cells. 

Owing to the large active surface which these thin 
plates present the cells are said to maintain the speed 
of the car on hills or on bad roads and to accelerate 
the car quickly. The internal resistance of these 
batteries is also said to be low, which is essential for 
hill climbing. If the internal resistance is high the 
cell cannot deliver heavy currents without a consider- 
able fall of voltage and a corresponding reduction in 
the car speed. A high resistance cell can, of course, 
be short cireuited with less danger because of the drop 
in voltage and the relatively small current, but this 
is not of great importance. The variation of internal 
resistance during discharge in eleven ‘‘W” and 
seventeen “‘ W T X ” cells is shown in Fig. 18. It will 
be perceived that the thin plate resistance is consider- 
ably less than that of the thick plate, and that it 
remains low during almost the entire discharge. 
Another thing that results from the large plate sur- 





face is the high average voltage. Fig. 19 shows the 
average voltage of the ““W” and “WT X”’ cells 
during discharges at various current rates up to six 
times normal. Curves are also plotted in Fig. 19 
showing the ampére hour capacity at various rates 
of discharge. The ampére hour capacity naturally 
decreases with increasing discharge current, but this, 
the makers state, only applies to continuous dis- 
charges. In practice all discharges are intermittent. 
A continuous discharge at the three-hour rate allows 
only three hours for acid diffusion ; therefore fewer 
than the normal ampére hours are obtained. A dis- 
charge at the three hours’ rate spread over six hours, 
on the other hand, allows just as much time for 
diffusion as a discharge at the six-hour rate and will 
give more ampére hours than the curve shows. In 
practice discharges often extend over a period of a 
day or more, and the ampére hour capacity of lead 
batteries may then be considerably increased. 

The service watt hour efficiency of these thin plate 
batteries is upwards of 70 per cent. This is based on a 
battery of forty-four cells and a charging voltage of 
115. Moreover, this efficiency has been calculated 





Fig. 18—-CURVES SHOWING INTERNAL RESISTANCE 


from the charging voltage. With cells of this kind 
it is not necessary to continue the charge whilst the 
cells gas, and in consequence of this the makers claim 
that the efficiency is increased. Each daily charge is 
started at the normal discharge rate and the current 
maintained at this point until gassing commences. 
The rate is then reduced in several steps, keeping 
below the gassing point at all times until the low 
finishing rate is reached. At the finishing rate 
gassing is so slight that it can do no harm and the 
charge is continued until the total battery voltage 
has risen to within two volts and the specific gravity 
within five or ten points of the maximum obtainable 
on the previous overcharge. Once a week or in light 
service once every fortnight the battery is given an 
overcharge at the finishing rate until the specific 
gravity has stopped rising. The average life of these 
thin plate batteries in electric truck service under all 
sorts of conditions is about sixteen months, and is 
said to be steadily increasing. Where the method 
of handling is good twenty months is the average 
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Fig. 19—VOLTAGE AND AMPERE 


even in hard service, and it is not at all uncommon 
for these cells to last as long as two years. When 
the cells are used for operating pleasure cars the life 
is still greater. 

When charging storage batteries on electric vehicles 
it is desirable and convenient when the correct 
amount of current has been put into the battery to 
stop the charge automatically. This may be done 
by means of a timing device, which may be set for 
any desired number of hours at a given charging 
rate. The Edison Accumulator Company supplies 
a special circuit breaker for this purpose, the operating 
coil of which is wound to suit the voltage across the 
charging circuit, and serves to trip the breaker when 
the shunt-circuit is closed by an ampére-hour meter 
or other timing device. Circuit breakers of this kind 
should be durable, positive in action and composed 
of a small number of parts. The ‘ Sangamo” 
circuit breaker supplied by the Edison Accumulator 
Company conforms with these requirements, and 
has proved well suited for the work it is designed to 
perform. 





It consists of a cast iron base mounted on a small 
slate or composition slab, the former carrying a swing. 
ing arm with contacts for opening the circuit, the 
operating coil, latching device and connecting studs, 
The operating mechanism consists of a hardened stec| 
drop forging, which engages with a hardened stco| 
plate carried in the swinging arm, so that when the 
circuit breaker is closed the operating surfaces of tho 
latch fit firmly together and prevent the breaker 
opening by jars and vibration. The action of the 
latch when operated by the swinging arm attracted 
by the coil is said to be absolutely certain, and the 
breaker opens instantaneously. At the momeiit 
of opening auxiliary contact fingers behind the main 
contacts open the circuit of the tripping coil, so that 
there is no possibility of this coil burning out, as there 
would be if current continued to pass through it 
after the main circuit was opened. The breaker is 
closed simply by pressing down the knob on thw 
swinging arm. The makers advise that the breaker 
be mounted in a vertical position, so that the arma 
ture of the operating magnet may swing free and 
impart a hammer blow to the latch. But it will 
also operate in other positions. The standard. circuit 
breaker for electric vehicles is rated at LOO ampeéres, 
and will break this amount of current safely at 
pressures ranging from 30 to 125 volts. The contacts 
will carry continuously currents up to 150 ampercs 

Another electric vehicle accessory supplied hy 
the Edison Accumulator Company is a 
ampere-hour meter, which shows at all times the 
condition of the battery with respect to its charge. 
It also indicates when a charge should be discon 
tinued. Of course, a voltmeter is often used in this 
connection, but the Edison Accumulator Company 
does not recommend this instrument. Voltmeter 
readings, it is contended, are often misleading, for the 
temperature, age of battery, condition of previous 
charge and discharge all affect the behaviour of a 
lead battery with respect to its voltage. In the case 
of an Edison cell voltage, readings are even more 
misleading. With a lead battery specific gravity o! 
the electrolyte is the safe and absolute test of con 
dition, but the operator of an electric vehicle cannot 
take these readings whilst a car is running. The 
specific gravity of the electrolyte of an Edison cell 
does not alter, so that in this case specific gravity’ 
readings are of no value whatever. An ammeter on an 
electric vehicle shows the amount of current drawn 
by the motors at any time, and is a very useful instru- 
ment. It indicates the condition for the car, for if 
there be undue friction the readings are high. But 
if it is desired to know at any time how much current 
is left in a battery, an ampére-hour meter is indis- 





special 


pensable. When charging also, the ampére-hour 
meter will indicate how much current has been 
put in. 

The ‘Sangamo’ ampére-hour meter, supplied 


by the Edison Accumulator Company, is used in 
connection with the * Sangamo’ shunt-trip circuit 
breaker just described, and the latter stops’ the 
charge automatically when the meter indicates that 
the requisite amount of current has been supplied 
to the cells. Several types of these meters are made 
to meet the various conditions imposed by electric 
vehicle service. But in every case the meter consists 
essentially of a small electric motor with the moving 
system completely immersed in mercury. — ‘The 
container is built so that there can be no loss of 
mercury. The revolutions of this small motor are 
proportional to the amount of current taken from or 
put into the battery, and by recording these revolu- 
tions through clockwork mechanisin on a dial, the 
charge and discharge ampére-hours are obtained. 








THE HIGHLAND RAILWAY AND CANNON- 
STREET ACCIDENTS. 


Tue report of Colonel Druitt to the Board of Trade on 
the destruction by flood, on June 18th, of the Baddengorm 
Burn Bridge, just north of Carr Bridge Station, on the 
Highland Railway, has now been issued. It will be 
remembered that as the 11.50 a.m. train from Perth to 
Inverness was crossing the bridge the brake was auto 
matically applied, and whilst the train was standing there 
the bridge collapsed. One carriage was swept away by 
the flood and five passengers were drowned. 

The bridge was approached from the south by an 
embankment 60 yards long and from the north by one 
25 yardslong. The line is single, runs approximately from 
south-east to north-west, and rises 1 in 60 from the south 
to the north. For a quarter of a mile above the bridge 
the burn runs parallel with the railway, but just before 
reaching the bridge it takes a sharp turn to the southward 
and passes under the bridge nearly at aright angle. About 
half a mile above the bridge the Baddengorm is joined by 
the Bogbain Burn, and 200 yards above this there is a 
road bridge carrying the public road over the burn. Above 
this, again, two burns meet, one running due north and 
south and the other coming in from the north-west. These 
come down the southern slope of a high range of hills, the 
watershed being 2000ft. above mean sea level. The level 
of the bed of the burn is about 900ft., so the fall is about 
1100ft. in a distance of about three miles. The total 
drainage area of the Baddengorm is about six square 
miles. The bridge was built in 1893, and was handed 
over by the contractor to the Highland Railway in 1897, 
when it was officially examined and considered to be 
thoroughly sound and a good bridge. The bridge has 
never required any repairs beyond slight pointing, and it 
was overhenled about two years ago. 

It was :. serni-circular arched structure of 15ft. span square, 
with an angle of skew 65deg. The abutments and wing 
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walls were constructed of square blocked work in granite, | 
all: 


ked behind with heavy rubble, all built in lime and 
pointed in cement. The abutments were of a substantial 
character, Loft, high above the pitching, 36ft. long, 6ft. 
thick, each of them having three counterforts 6ft. long 
and 6ft. wide, extending back into the embankments. 


pac 


The arch had stone ring heads, the interior being built of | 
The | 
of the area underneath the bridge was pitched | 


six rings of brick in cement with a rise of 7ft. 6in. 
whole 
j2in, deep with square blocked heavy granite pitching. 
The bridge was founded on hard mountain gravel almost 
approaching boulder clay. The foundations extended 
on the south side 4ft. below the ground level and on the 
north side on an average about 2ft. 3in. The foundations 
were of flat bedded stones averaging 6 square feet in area, 
laid close together and packed in suitable shivers all built 
in lime. ‘The formation level is 8ft. above the arch, and 
the rail level LOft., or 32ft. 6in. above the bed of the burn. 
The wing walls extended 32ft. on both sides of the bridge 
propel and were splayed outwards, leaving a waterway 
of 20ft. on the square at the ends. Built on to the end of 
the southern wing wall on the up-stream side of the bridge 
was a training wall 32ft. in length, varying in height from 


at, to 6ft. This wall was no doubt provided to protect 


the embankment at the bend of the burn and to deflect | 


the water through the arch of the bridge. 

By levels taken subsequently it was found that the 
highest point the flood water reached on the up-stream 
side of the bridge was 3ft. below the crown of the arch, 
or L3tt. below rail level. As the abutment of the bridge 
is Loft. in height above the stone pitching, and the rise 
of the arch is 7ft. 6in., it follows that the depth of water 
at the up-stream side of the bridge was about 19ft. 6in. 
The yradient of the bed of the burn is very steep, viz., 
about | in 60 for a length of 220 yards above the bridge 
and | in 75 below the bridge. The highest flood level at 
a point 14 yards down stream from the centre line of the 
bridge was L1ft. below the flood level on the up-stream 
side of the bridge. 

The burn for some 300 yards or more above the bridge 
runs through a narrow gorge, but just below the bridge 
this opens out into a pretty wide extent of low-lying 
ground, The result was that when the great volume of 
water came down the burn the width of the bridge was 
not sufficient to let it get away without damming it up 


to a large extent to the level mentioned above, whereas 
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of this bridge is believed to have been found down at the 
site of the river bridge, but there is no evidence to show 
either that the destruction of the road bridge had anything 
to do with the washing away of the railway bridge, as 
there is a wide space of open ground between the two 
bridges, or that the road bridge went first. There must 
have been, however, a large body of water suddenly 
released when the road bridge gave way. 

Colonel Druitt thinks it is evident, from the enormous 
fall of water that came down the burn from its very small 
drainage area, that this was not a flood in the ordinary 
sense of the term, but that the trouble was due to an aerial 
disturbance of quite a phenomenal and unprecedented 
character. From the colour of the water the following day 
it is believed that the flood came down the two burns 
which unite about a quarter of a mile above the road 
bridge, and that the Bogbain Burn was very little affected 
by it. ‘The drainage area of these two burns would appear 
from the Ordnance Map to be about 34 square miles. 

The bridge itself, he says, was of very solid construction, 
but the possibility of a sudden rush of such a large volume 
of water through it could never have occurred to those 
responsible for its design and erection, or, no doubt, 
foundations of a different character would have been pro- 
vided. It is not known for certain whether the water 
| was held up at the bridge by anything brought down by 
| the stream, such as uprooted trees, bushes, &c., as the 
bridge was carried away before any examination could be 
made, Even if this did occur it would be difficult, with a 
flood of this magnitude, to prevent floating débris coming 
down to the bridge by means of a strong fence con- 
structed across a flat or haugh in the river course. If a 
structure of heavy piles strongly shored at the back were 
constructed in such a position, it would probably stop 
trees coming down, but the gradual accumulation of débris 
und flotsam would act asan insecure dam, which in the event 
of its failure would end with disastrous results lower down 
the stream. These Highland streams with a steep fall 
have travelling bottoms, so that any fence or other erection 
across them would soon get buried up. The best way to 
secure the foundations of a bridge in such a position as 
that over the Baddengorm Burn is to provide a strong and 
heavy invert the whole way underneath the bridge, 
extending to the ends of the wing walls in both directions, 
and to carry the foundations well down below any possible 
scouring effect from a heavy flood. 











SCENE OF THE BADDENGORM BURN BRIDGE ACCIDENT 


below the bridge it could spread out over a wide area and 
be quickly disposed of. Also it is possible that the open 
ing was partially choked by floating trees or debris, as 
several trees came down after the bridge was swept away. 
Thus the burn above the bridge became a reservoir, and 
the bridge itself a sluice through which the water poured 
with great velocity, with a big fall on the down-stream 
side, The result of this was to tear up the granite pitch- 
ing on the down-stream side of the abutment and scour 
out the gravel beneath the pitching, and so undermine 
the foundations of the abutments and wing walls cn the 
down-stream side. That this was the cause of the fall 
of the bridge is evident from the evidence of Driver Ross, 
who describes the fall of the bridge in two parts. When 
the weight of the engine came on the bridge, on account 
of the down-stream end of the abutments being under- 
mined, they sank and broke the arch right through, and 
by the time the fourth carriage of the train got on the arch 
the down-stream portion of the bridge collapsed, carrying 
the carriage with it. Ross had time to get off his engine 
and walk back over the bridge before the up-stream part 
of the arch followed the first half, 
bridge itself went, but the flood subsequently washed out 


and widened the embankment, especially on the south | 


side of the bridge, until there was a gap of 32ft. at the 
bottom of the slopes and about 100ft. at the top. The 
bridge and its foundations were almost entirely swept 


away, the only portions remaining being a small piece of | 


the tail of the down-stream north wing wall and the newel 
post only of the up-stream north wing wall. 
of the counterforts of the abutments on the north side are 
still existing ; on the south side everything entirely dis- 
appeared. ; 
About 1000 yards above the railway bridge there was 
« road bridge over the burn, which was also carried away 
by the flood. ‘This bridge, consisting of a single arch 
span of 20ft., is believed by Mr. Roberts, the late engineer- 
in-chief to the Highland Railway, to have been quite 
100 years old. He was the district road surveyor in 
Kingussie for some years and has known the district 
personally for fifty time, and never remembers a 
flood over the bridge and only once over the road- 
way on its north side. On this occasion the bridge 
was covered and entirely swept away, and a cottage near 
by was also damaged by the flood. ‘A portion of the arch 


e 


At first only the | 


The bridges on this section of the line are carefully 
watched and examined after heavy floods, and this bridge 
had never previously shown the slightest sign of being 
undermined by the heaviest flood since its erection in 
1893. Colonel Druitt considers, therefore, the collapse 
of the bridge was due to no want of attention or care on 

| the part of those responsible for its maintenance, but to 
an event that could not have been foreseen and guarded 
against. 

Mr. Robert Park, the general manager of the Highland 
Railway, has been good enough to send us a photograph 
from which the accompanying illustration has been pre- 
pared. This shows the damage that was done by the flood. 
The view is taken from a point about due north, and the 
row of men seen standing on the left bank indicates the 
approximate position to which the water rose. 

As stated in our issue of July 24th, traffic over the line 
was resumed on July 13th. On the Tuesday following 
the accident the new foundations and abutments were 
commenced by Messrs. MacAlpine and Sons, of Glasgow, 
whose men worked day and night. The contract for the 
| new steel bridge was placed with Messrs. Orr, Watt and 
| Co., of Motherwell, who completed and dispatched it 
within a week. The girders were placed in position on 
July 6th and, as said above, the bridge was reopened that 
day week. Practically only three weeks was occupied 
in the reconstruction, which reflects great credit on all 
concerned, especially on Mr. A. Newlands, the railway 
company’s engineer-in-chief. 





The remains | 


Tue report of Major Pringle to the Board of Trade on 
the collision of June 27th at Cannon-street, South-Eastern 
and Chatham Railway, by which one passenger was 
killed, contains some comments of interest. After saying 
that the accident was, as we recorded in our issue— of 
July 3rd, due to the driver of.an outgoing train erroneously 
assuming that he was leaving on a certain road and 
ignoring the signals, which were against him, for the road 
on which he was travelling, Major Pringle complained of 
the inattention paid to the indicators on the platform 
starting signals. He noticed at his inquiry that the figure 
plates required cleaning. ‘‘ The proper maintenance of 
| these indicators is,’’ he says, ‘‘ of great importance, and it 

is of equal importance that enginemen should properly 





observe them. It is necessary, therefore, not only that 
they should work correctly, but that the figures should 
stand out legibly on the white background.” 

The driver might possibly have noticed his error when 
passing a certain spot in the yard, but at this critical 
moment his attention was distracted by the signalmen in 
the signal-box he had passed shouting at him. Whilst 
we cannot see how his remarks apply, we would say that 
in this connection the Major says ‘‘ it seems necessary to 
point out that the existing fixed signals could be, perhaps, 
more frequently utilised than they are, and the shouting 
of instructions thereby reduced. This would be of advan- 
tage to all concerned in the working.” 

The driver, in his evidence, said that he did not see the 
indicator ; had he done so he would have known that he 
was not going in the direction he thought he was. He 
added that he drove from the right-hand side of the foot- 
plate and that it was therefore somewhat difficult to see 
signals or an indicator situated on the left-hand side. 
This, it appears, led to a discussion at the inquiry as to 
the position of the driver on the footplate, having regard 
to the signals generally being on the left and to the increased 
size of locomotive boilers. Major Pringle said that he 
agreed broadly with a driver being on the left side, and 
that the question deserved the serious consideration of 
all the companies who had adopted the right-hand position. 
He pointed out, however, that in terminal yards, like Cannon - 
street, it would be of no particular benefit, and that there 
were many right-handed platforms and much running 
tender first. 

After referring to the freedom from accident at Cannon- 
street, which ** speaks well for the manner in which both 
signalmen and enginemen have performed their duties,”’ 
Major Pringle expressed the hope that the installation of 
some system for the power operation of the points and 
signals, and also certain simplifications in the lay-out of the 
through crossings would not be much longer delayed. These 
would not, however, obviate drivers passing signals at 
danger, and he could see no possible preventive for this 
except the adoption of some suitable form of train stop. 








Tue report for the year ended December, 1913, of the 
Society of Amalgamated Toolmakers, Engineers, and 
Machinists has been issued. The keynote of the report 
is that 1913 was ** another splendid year.” The member- 
ship has increased from 7870 to 11,488. The income was 
£26,375. an increase over 1912 of £5894. The reserve 
funds at the close of 1913 amounted to £38,556, being an 
increase on the year of £5726. Though trade was good 
in 1913, expenditure on various benefits amounted to 
£11,348, being an increase on the amount paid in 1912 of 
£4871. The items were -—Unemployed benefit, £4878 ; 
sick, £3336; contingent, £1777; benevolent grants, 
£209; assistance to situations, £49 12s.; and funeral, 
£390. In addition £1333 was paid in sick dividends, 
£1120 was returned to members, being the amount of the 
old sick reserve fund which was entered to their credit 
on their cards, and £519 was spent in grants to othe! 
societies, making the total amount paid in all benefits 
£14,321, which exceeded 1912 by £7074. Arrears are 
returned at £2238, and the report refers to this as an 
unpleasant feature, as it means that a number of members 
are not entitled to benefit. 

Tur Camphor Monopoly of the Department ov Finance 
in Japan has been conducting experiments with the view 
to producing camphor of commercial value from leaves 
and branches of the camphor tree. Experiments have 
been carried on for some time, but on too small a scale to 
ascertain the commercial possibilities of the process. An 
experimental station has been established in Fukuoka 
Prefecture, in a camphor forest on Mount Tempai. This 
forest has an area of 354 acres, and contains 58,000 trees 
planted in 1908. The young leaves of the camphor tree 
are distilled, and the distillate is then analysed to obtain 
the percentage of camphor produced. The experimental 
station has a capacity of 2000 gallons of distillate a day. 
Four hundred pounds of leaves are required to produce 
317 gallons of distillate ; four distillations are made every 
day, and the distillate is examined every three hours to 
obtain the percentage of camphor. The residue is then 
used for fuel. Distillates have been prepared from the 
leaves of young and old trees, from large and small trees, 
and from the branches of the trees as well. It is expected, 
as a result of these experiments, that a great impetus will 
be given to the production of commercial camphor in 
Japan. 

JAPANESE ELEcTRICAL INDUsTRIES.—A paper on elec- 
trical industries in Japan by Professor Kincura appears in 
the Journal of the Society of Arts. Water power, he says, 
is plentiful and widely distributed. Out of a possible 
10,000,000 horse-power, only 300,000 is at present included 
in present schemes, of which about half is in actual opera- 
tion. Electrical plant is made in Japan to a considerable 
extent, but a good deal is imported. The author says that 
more co-operation between foreigners and the Japanese is 
desirable in the importing businesses. He also encourages 
the acquisition of patent rights in Japan. The two largest 
factories of electrical plant are one in connection with the 
American General Electric Company, and another forming 
part of a dockyard. There is also an electrical factory 
adjoining and in connection with a copper mine. In all 
cases special iron and steel parts are imported. There 
is a considerable number of factories turning out the 
smaller pieces of apparatus. Both carbon and metal 
filament lamps are made in Japan, as well as porcelain 
insulators, and the manufacture of micanite from mica 
from Corea and Manchu is being commenced. The manu- 
facture of electrical instruments is not highly developed, 
and there is no regular electrical research laboratory in 
the country. Supply meters are examined by the 
Teishinsho, a department of communicatives, and last 
year the number reached 38,000. Wires and cables are 
made to an extent which almost excludes importation ; 
dry cells are made on a small scale, as well as the simpler 
kinds of are lamp carbons. Most of the public telephone 
apparatus has been supplied by two firms, one purely 
Japanese and the other in close connection with the West. 
Domestic electric light fittings in Japanese taste are 
rapidly developing. Domestic applications of electricity 
other than lighting are hardly used at all. 
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NEW SEWAGE DISPOSAL WORKS AT BATH. 


On June 17th last some extensive sewerage and 
sewage disposal works, which have recently been 
completed by the Corporation of the City of Bath, 
were formally opened by the Mayor. 
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remainder of Charlecombe, Swainswick, and Bath- 
easton. 

The works as constructed have been designed to 
treat a dry-weather flow of 2,000,000 gallons per day 
—25 gallons a head on 80,000—though some of the 


sewers and such parts of the scheme as could not | 


easily be extended have been designed to provide 
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Fig. 1—SYPHON CONVEYING SEWAGE UNDER THE RIVER AVON 


As long ago as 1864 the late City Engineer, Mr. 
Alfred Mitchell, prepared a report on the question 
of sewage disposal, and he did so again in 1877, but 
very little was done as regarded the question of 
sewage disposal, though the matter of flooding received 
a considerable amount of attention. In 1892 a 
petition having been presented to the City Council 
by a number of influential ratepayers, who alleged 
pollution of the river by sewage, the problem became 
urgent, and the City Surveyor, Mr. C. R. Fortune, 
was instructed to prepare a report on sewage inter- 
ception and disposal, which was presented in 
September, 1893. In consequence of this a site of 
6} acres in area was purchased for disposal works 
at Twerton, and Mr. W. H. Radford, A.M. Inst. C.E., 


of Nottingham, was appointed as expert adviser to | 


the Corporation. 


purchased at Saltford, comprising 44} acres—since 
increased to 56 acres. It was arranged that this 
latter site should be for the disposal works proper, 


and that the Twerton site should be only used for | 


the purposes of a receiving and pumping station. 
There was then still further delay owing to one 
cause and another, and it was not till 1905 that a 
further Sewage Disposal Committee was appointed 
and Dr. H. Maclean Wilson, Chief Inspector of the 


West Riding Rivers Board, was asked to advise the | 
Council as to the course to be taken regarding a sewage | 
This report was presented in July, 1907. | 


scheme. 
Dr. Maclean Wilson expressed approval of the sites 
acquired at Twerton and Saltford, and recommended 
a scheme of bacterial treatment by means of primary 
and secondary filtration without chemicals. 
Radford was accordingly again called in and appointed 
engineer. He was directed to proceed with plans 
for the disposal of the sewage of the city and to pro- 
vide for a total population of 80,000 so as to allow 
for the inclusion of outlying districts. The area of 
the borough was also increased at this time by the 
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inclusion of Twerton, parts of Weston, and Charl- 
combe. Arrangements were also made to trtat the 
sewage from Monckton Combe, Claverton, the 


Nothing further was done for a.| 
time, but later on, on Mr. Radford’s advice, a site was | 


Mr. | 


| for a much larger population. The streets of the city 
| were already efficiently sewered with the exception 
of about 7 miles of ancient large old stone sewers, 


| of intercepting and collecting the sewage from these 
| 
| 


and bad foundations in some localities, the problem 


numerous outfalls was probably one of the most 
difficult of the kind to be met with in England. Th, 
| main intercepting sewer has been laid on the south 
side of the Avon, with subsidiary intercepting sewerg 
on the north side, varying in depth from 15ft. to 40f¢, 
| This sewer passes through bad ground full of water, 
| close to or under old buildings and below nearly all the 
foundations, in narrow streets, along towing paths 
| and railway bridges, sometimes in open cuttings, and 
| often in headings. The intercepting sewers on hoth 
sides are chiefly iron pipes from 36in. to 18in. diameter, 
| but some of the sewers carrying large quantities of 
storm water are 5ft. down to 2ft. 6in. diameter brick, 
and a great deal of timber and concrete was required 
to prevent settlement. The pumping area includes 
nearly two-thirds of the city, but all this area is con. 
nected to and dealt with by one central pumping 
station. The ancient stone sewers were chiefly under 
the cellars, which in some cases met in the middle of 
the streets, and they had to be replaced with modern 
sewers. As this involved considerable entry on 
private property, and the construction, route, and 
condition of the sewers were largely unknown, the 
most troublesome part of this work was done hy a 
daywork gang under the engineer’s direct orders on 
a schedule of prices for time and materials. Most. of 
this work was done so unobtrusively by underground 
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Fig. 3—PLAN OF TWERTON PUMPING STATION 


| but the system involved no less than 148 outfalls 
into the river besides smaller drains. As the river 
passes for four miles through the centre of the city 





THE PUMPING STATION 


with very little fall, and is subject occasionally to 
great floods, and as the buildings in most places 
extend to the water edge, with very old buildings 


shafts and headings that the residents were not, in 
many cases, aware that it was being carried out. 

The sewage from over one-third of the city is inter- 
cepted by a high level system of sewers, which con- 
veys it through long iron syphons and delivers it 
into a low tower at the pumping station, where it is 
screened, and has sufficient pressure to enter the 
pumping main and gravitate five miles with the 
pumped sewage to the Saltford Works. During 
heavy storms, however, the pumping main is worked 
at a higher pressure, and the whole of the sewage 
has to be pumped. There are arrangements for 
putting an extra head on the syphons to remove any 
stoppages, and the pressures and all the details have 
proved to act exactly according to the designs. 

In order to avoid impassable buildings, and to 
enable the north side sewer to be of less depth, as 
well as to concentrate the sewage on the south side 
so that a less gradient could be used in order to reduce 
the depth at the pumping station, it was necessary 
to cross the river Avon six times with iron inverted 
syphons. These were arranged in duplicate, of sizes 
suitable to the velocities, and so that only one line 
of pipes is used at each crossing in dry weather. ‘The 
pipes were laid below the river bed on concrete and 
supported and fixed on piles, the water being pumped 
out of cofferdams ; half the river being done at one 
time. Apart from temporary damage by unexpected 
floods and sunk barges, this difficult work was carried 
out quite successfully, and has proved to be sound. 
A typical river crossing is shown in Fig. 1. 

Although about 21 miles of new sewers were laid, 
mostly under water, the total subsoil leakage into the 
new sewers was so small that it did not fill a 14in. 
pipe, and the daily quantity could be pumped out 
in 14 minutes. The storage tank under the engine- 
house, which is surrounded by water, under great 
pressure, is quite water-tight except for a slight 
dampness on the walls. The 30in. pumping main, 
which is 51 miles long, was so tight that it was calcu- 
lated that the leakage would take thirty years to 
empty it. There are valves at each of the principal 
connections of the existing sewers arranged so that 
only the proper proportion of the diluted sewage can 
enter the intercepting sewers from each portion of 
the city during storms, and all sewage so entering hes 
to be pumped. Most of Bath is drained on the 
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= 
combined system. Provision has been made for a | 
system of water pipes into which subsoil water is | 
pumped for flushing the sewers and watering the | 
roads. The operations have the result of lowering | 
the level of the subsoil water in various parts of the | 
city, a result which considerably benefits the residents. 
At the pumping station at Twerton—see Figs. 2 | 
and 3—the sewage enters a large storage tank 35ft. | 
deep, which holds 366,500 gallons up to river level. 
Jt is pumped from this through the 30in. rising main 
5: miles long, mentioned above. This main rises 
and falls according to the contour of the land, air 
valves and shafts having been provided where neces- 
sary. It does not empty when the pumps are 
stopped. The head worked against varies from 37ft. 
to 100ft., including friction, according to the amount 
being pumped. The pumps are operated by suction 
gas engines. There are two pumps, each designed 
to lift 75,000 gallons an hour for the dry-weather 
flow, and two others, each of 250,000 gallons capacity, 
for times of storm, the amount of pumping necessary 
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Mr. Radford to prevent clogging. The filters have 
an area of 14,000 square yards, and contain in all 
36,870 cubic yards of filtering material. After 
passing through the filters the effluent flows into two 
Dortmund humus tanks 35ft. in diameter—see Fig. 9, 
page 172—and thence down an aerating weir into the 
river—see Fig. 5. 

The buildings erected on the site comprise a mixing- 
house for the lime and for the machinery for pumping 
the sludge when required, as well as apparatus for 
emptying the storm and other tanks. There are 
also an office and mess-room, as well as dwellings for 
the manager and one of the workmen. 

The contractors were Messrs. Firth and Co., of 
Derby, who carried out all the contracts for the 
pumping station, pumping main, and intercepting 
sewers in the most efficient and satisfactory manner ; 
Messrs. Bentley, of Leicester, who constructed the 
sewage disposal works in a solid and substantial 
way; the Stanton Ironworks Company, which sup- 
plied 8000 tons of iron pipes; Messrs. Hayward and 
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Fig. 4—PLAN OF DISPOSAL WORKS AT SALTFORD 


varying between 75,000 gallons per hour to 500,000 
gallons per hour continuously. The machinery was | 
supplied by: Davey, Paxman and Co., Limited, of 
Colchester. We understand that the amount of coal 
used per million gallons pumped is not more than | 
2} cwt., and that the experience already obtained | 
shows that the estimated annual cost of pumping, | 
which was £1250, will be more than sufficient. There | 
is a grab for emptying the detritus pit, and the usual | 
revolving rakes for rags, &c. 

The site of the purification works at Saltford is | 
five miles from Bath. A plan of the works is given | 
in Fig. 4. The sewage arrives through the 30s. j 
main and passes into one, two, or three detritus tanks, 
which are used during times of storm only to such‘an | 
extent as will prevent the Dortmund tanks—about 
to be mentioned—being blocked by coarse sand. | 
There are storm tanks—see Fig. 6, page 172—with | 
a capacity of 500,000 gallons, and when these are in 


| 





Fig. 5—EPFLUENT CHANNEL 


use the contents will be pumped back for full treat- 
ment when the storm subsides. 

There are six Dortmund tanks—see Fig. 7, page 172 
—each 50ft. in diameter and 44ft. deep, and they 
contain 1,505,000 gallons in all. Two of these can 
be used for settlement by quiescence and four are 
intended for the precipitation of such solids as will 
not settle with quiescence. For precipitation three 
grains of lime per gallon produces a satisfactory 
effluent. The sludge from these tanks can be made 
to gravitate to land trenches, and may also be pumped 
to higher or more distant land. 

‘There are sixteen bacteria beds 100ft. in diameter, 
with revolving sprinklers—see Fig. 8, page 172. 
They are arranged in two blocks, and eight of them are 
composed of rather coarse broken granite about 6ft. 
deep, while the remaining eight are topped with 
destructor clinker. Provision is made for ventilation, 


and the undigested matter at the bottom of the 
filters can be washed out by a new plan devised by 





Wooster, who built the mixing-house and supplied 
the daywork men and materials; Davey, Paxman 
and Co., who supplied the pumping machinery ; 
Manlove, Alliott and Co., who supplied the sewage 
disposal machinery; and Mr. Ireland, who built 
the cottages. The total cost of the scheme, including 
easements, fees, and incidental expenses, was about 
£253,000. 

We are indebted to Mr. Radford for the particulars 
from which the foregoing article has been prepared, 
and to the editor of the Bath Chronicle for permission 
to reproduce the half-tone engravings which appear 
herewith and on page 172. 








THE BRITISH ASSOCIATION IN AUSTRALIA. 


Tue eighty-fourth annual meeting of the British Asso- 
ciation, which opens at Melbourne to-day—Friday, 
August 14th—is the fifth that has been held away from 
the home country—Canada having been visited three 
times and South Africa once—in comparatively recent 
years. The dates of, and attendance at, these meetings 
of the Association in British Colonies are recorded below :— 





Date. Place of Meeting. Attendance. 
1884 Montreal 1777 
1897 Toronto 1362 
1905 South Africa 2130 
1909 Winnipeg 1463 
1914 Melbourne and Sydney 


In explanation of these colonial meetings it may be 
stated that one of the chief objects for which the Associa- 
tion was founded in 1831 was that of promoting ‘ the 
intercourse of those who cultivate science in different 
parts of the British Empire with one another and with 
foreign philosophers.” Not until half a century had 
elapsed did the Association meet in a British Colony, 
and not until the present year has Australia been visited. 

Two large parties of delegates and officials left the home 
country at the end of June and early in July, and these 
have called at Perth and Adelaide, where preliminary 
meetings have been held during the first half of August. 

The presidential address has been reserved for delivery 
in Melbourne and Sydney, and this evening Professor W. 
Bateson, F.R.S., Professor of Biology at Cambridge 
University, and a great authority upon Mendel’s principles 
of heredity, will take over the presidency of the Associa- 
tion from Sir Oliver Lodge, and will deliver the first portion 
of his address in the former city. 

The first three days of next week are to be devoted to 
the delivery of one-half of the sectional addresses and to 
the reading and discussion of papers in Melbourne, and on 
August 19th the travellers will pass on to Sydney, where, 
on the evening of Thursday, August 20th, Sir William 
Bateson will deliver the second—and what will no doubt 
prove the more popular and striking—half of his address. 
The stay in Sydney will last until August 26th, the time 
being occupied, as in Melbourne, with sectional meetings, 
social gatherings, and evening lectures. On Wednesday, 
August 26th, the official delegates and visitors from the 
home country will take train for Brisbane, where the 
official visit of the Association will be brought to a close 
on August 30th by a lecture from Professor Sir E. A. 
Schafer, F.R.S., a former president of the Association. 

The special features of the Australian meeting, apart 
from the immense distances to be covered by the official 
party of scientists, is the large number of distinguished 





men who are taking part in it, and the ample provision of 
public lectures to be delivered by men noted for their 
discoveries and research work in important branches of 
science. 

_ Thus at Perth Professor Herdman has lectured on 
“* Why we Investigate the Ocean,”’ Professor Eddington on 
‘Stars and their Movements,”’ Professor Waller on ‘‘ The 
Electrical Action of the Human Heart,” and Mr. H. 
Balfour on “ The Primitive Methods of Making Fire.” 
At Adelaide Sir Oliver Lodge, the president of 1913-1914, 
delivered a lecture on ‘‘ The Ether of Space,’’ and Professor 
Sollas one on “ Ancient Hunters.’’ Melbourne has not 
been favoured with such a large number of public lectures 
as Perth and Adelaide, but Professor Poulton is to lecture 
here on “‘ Mimicry,”’ and the Astronomer Royal—Mr. F. W. 
Dyson—on ‘‘ The Greenwich Observatory.” At Sydney 
Professor Elliott Smith will deliver an evening discourse 
on “ Primitive Man,” and Professor Sir Ernest Ruther- 
ford one on ‘*‘ Atoms and Electrons,” while at Brisbane 
Professor Armstrong will lecture on ‘‘ The Materials of 
Life,’’ and Professor Howe on ‘‘ Wireless Telegraphy.”’ 

The above list of lecturers and lectures proves that the 
executive committee of the Association is this year making 
a big effort to fulfil more completely one of the objects of 
its founders, which was to obtain more general attention 
for the objects of science and the removal of any dis- 
advantages of a public kind which impede its progress. 
Recent meetings of the Association have witnessed 
attempts to undertake more adequately than in the past 
this most important section of the Association’s work. 
The provision of public lectures for the Australian tour 
far exceeds, however, anything that has been yet attempted 
or achieved in this direction at home. 

It may be hoped now that the executive committee of 
the Association has recognised the importance and value 
of this educational work, that the number of lectures will 
be increased to the largest practicable limit, and that the 
educated and working classes of Manchester will be per- 
mitted next year to see and hear in their own city some 
or all of the noted lecturers who have co-operated to 
render the Australian meeting of 1914 one of the most 
notable of any held in the long history of the Association 
since its birth at York eighty-three years ago. 








SHIPPING, ENGINEERING, AND MACHINERY 
EXHIBITION. 


A pRoposAL has been put forward for the postponement 
of the Shipping, Engineering, and Machinery Exhibition 
to July-August or August-September, 1915. 

We think that this is the wisest course, and we strongly 
recommend all those who have taken space to agree to 
this proposal. It is, naturally, a difficult matter to post- 
pone a scheme of this kind when practically all arrange- 
ments have been made, and we are confident that those 
firms which had intended being present will support the 
Exhibition Committee in its wise endeavour to postpone 
the meeting until next year. To attempt to hold it next 
month would, in our opinion, be most unwise. We would 
therefore urge all intending exhibitors to inform the 
Exhibition Committee, 104, High Holborn, London, of 
their consent to postpone until 1915. 

We learn at the time of going to press that about 95 per 
cent. of the exhibitors who have replied have voted for post- 
ponement, and we sincerely hope that those firms which 
have not yet decided to vote for postponement will waive 
any personal feelings in the matter and agree with the 
vast majority, so as to arrive at a practically unanimous 
decision in the matter, which is very necessary in view of 
the very large number of contracts that has been entered 
into and which might be enforcible at the present time. 








INSTITUTION OF ELECTRICAL ENGINEERS 
AND NATIONAL SERVICE. 

Tue Council of the Institution has issued a circular 
letter to members suggesting that there are two important 
directions in which they might be of great service to the 
nation at the present time :—First, to place their services 
as electrical engineers at the disposal of the War-office 
and of the Admiralty ; and secondly, to be in readiness 
to fill vacancies in public services, electric power stations. 
tramways, railways, &c., caused by the calling up of the 
Reserves and Territorial Forces. With the view of being 
ready to assist the authorities and the public services, the 
Council has decided to prepare classified lists of men 
suitable for this purpose, and those members who are in a 
position to assist in any of the directions indicated have 
been requested to fill in and return a specially prepared 
form stating their qualifications and the experience they 
have had. The Council states that it desires not only to 
receive offers of services from members of the Institution, 
but also that all members should assist it to obtain the 
names of as many qualified men as possible—whether or 
not members of the Institution—willing to offer their 
services in the directions indicated. The Council has 
offered to place at the disposal of the War-office, for 
immediate occupation and free of charge, the available 
portions of the Institution building, of a total area of 
10,000 square feet. 








THe Iron anv STEEL InstiTuTE.—Owing to the present 
international disturbances, the Council has been obliged to 
abandon all arrangements for holding the autumn meeting of 
the Iron and Steel Institute at Paris. The Council will announce 
as soon as possible such plans as it may be able to make for 
holding a meeting in this country. 

Directory or Rattway Orrictats.—This year’s issue of the 
“* Universal Directory of Railway Officials ’’ marks the twentieth 
year of its publication. We have just received a copy of it from 
the publishers, the Directory Publishing Company, Limited, 
of 15, Farringdon-avenue, E.C., and in every way we find its 
old standard of excellence maintained. It is compiled from 
official sources, and besides giving the names of the officers and 
the designations of their offices, it includes a quantity of useful 
information concerning such matters as the ownership of the 
different railways dealt with, their gauge, length of line open 
and the number of carriages, wagons, engines, &c., in use. 
The book covers the whole world, and deals with railways, 
light railways and tramways. It contains two good indexes, 
one to the names of the railways and the other to the names of 
the officials. The subscription price is 7s. 6d.; after publication 
it can be obtained for 10s. 
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THE CAREY OIL TRANSMISSION SYSTEM. 


A sErt&s of machines has been designed by Mr. Robert 
Falkland Carey, of Variable Pumps and Motors, Limited, 
85, Gracechurch-street, E.C., for the transmission of power 
by means of oil under pressure. 

Fig. 1 shows a fixed capacity pump, in which the most 
striking feature is the use of balls as pistons working in 
eylinders, these cylinders being bored out of a solid block 
of steel forming the rotor. The pump absorbs 17 horse- 
power at 1000 revolutions per minute and 1500 lb. per 
square inch. This rotor has an extension shaft which is 
coupled direct to the prime mover. Surrounding the rotor 
is a steel ring or track, and this track is fixed excentrically 
to the main axis of the machine. The track is held in 
position by the same bolts that bolt the cover to the pump 
body. The balls are kept against the track by their own 
centrifugal force, and reciprocating motion is imparted 
to them by the excentrie track. The balls not only take 
an in-and-out motion in their respective cylinders, but 
have a rolling action around the track, and the resultant 
pressure is taken on the oil itself. The rotor is carried on 
two ball or roller bearings. 

[t will be seen that the valve is formed by the end of the 
rotor, in which ports are drilled into the various cylinders, 
and it works against a flat surface in the cylinder body 
in which the suction and pressure ports are cast. At the 
opposite side of the rotor is a loose sleeve ground to a good 
fit on the shaft. The face of this sleeve works against 
the rotor and behind the sleeve is an adjustable screwed 
piece carrying leather packing. When adjusting a pump 
this serew is screwed on to the sleeve until the rotor is 
jammed tight between the face of the sleeve and the valve 
face of the cylinder body. The screw piece is then released 
until the body will just turn freely between the two faces 
and then is locked in this position by means of grub screws. 
A hole drilled through the centre of the rotor connects 
the pressure port to an annular recess formed in the sleeve 
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Fig. 1—FIXED CAPACITY PUMP 
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pump just described are used. This clutch is designed for 
use with any machinery in which it is desired to vary the 
speed of the driven member, but in which an increased 
torque is not required, 

The rotor is driven by a prime mover coupled to the 
A end and power is given off to the driven member at the 
Bend. In the position shown, if the A end is revolved, 
say, by an electric motor, the B end will remain stationary, 
the oil simply circulating between the various cylinders. 
By moving the clutch ring C to the left the valve D— 

















which consists simply of a plug ground to fit the rotor-— 
is brought into such a position that it will obstruct the 
oil passages from the different cylinders. Pressure then 
rises in these cylinders until a pressure is reached which 
will give sufticient torque to move the driven member 
The outer casing will then begin to turn slowly. A furthe 
movement of the valve D to the left will further curtail 
the area through which the oil can escape from the 
cylinders and the casing will move faster, carrying the 
driven member with it. When the valve D completely 
covers the parts the B end will move at nearly the same 
rate as the A end, the difference being due to a small | 
amount of leakage. Advantage is taken of this slight lag 
to allow a further movement of the valve D to throw into | 
action a dog clutch, one-half of which is formed on the 
rotor and the other half on the valve. A positive drive 
at full speed is then obtained, the dog clutch being always 
put into action when the A and B ends are running at 
practically identical speeds. The slight lag of the B end 
ensures that the teeth of the clutch will come into the 
proper position for engaging. 

The box E carried on the shaft of the rotor is connected 
to an oil reservoir and is used for filling the apparatus. It 
also provides for any expansion and for the displacement 
of oil due to the in-and-out movement of valve D. 

Fig. 3 shows a Carey variable capacity pump in which | 
the quantity pumped ean be varied from zero to a maxi- 
mum and the direction of flow reversed at will. This pump 


will absorb 20 horse-power at 1000 revelutions per minute 


4 
r | 


fixed stroke acting as a hydraulic motor at the other. Tho 
whole forms a self-contained transmission gear, in which 
the speed can be varied from zero to a maximum in hoth 
directions, the prime mover being constantly revolved 
at a uniform speed in one direction only. The end marked 
A is the pump end. [t is fitted with the hand whee! ( 
which controls the stroke varying apparatus. The end 
marked B contains the motor, and situated between the 
two is a phosphor bronze valve piece, which serves as the 
valve face both for the pump and the motor, it having 
parts cast right through from one side to the other. ‘This 
valve piece also contains two replenishing ball valves 
which allow any shortage in either part due to leakage 
to be automatically made up. In addition, it contains 
a relief valve which is connected to whichever part happens 
to contain pressure by means of an automatic throw-over 
valve consisting of a ball working between two conical 
faces. This throw-over valve at the same time connects 
the balancing areas of both the pump and the motor valves 
to the pressure side of the apparatus, 

The machine is contained in a single body eastiny of 
one even bore throughout and is easily accessible. All the 
parts can be withdrawn from either end by unscrewing 
the bolts which fix the end covers. The work is all ordinary 
machine work and there is certainly very little fitting to he 
done. 

Both in this machine and those previously described 
no internal packing of any kind is used. The only packing 
of any kind are the leathers used to retain the oil and form 
a packing round the rotating shafts, and these, having 
practically no pressure against them, cause little frietion. 

With the variable transmission gear last described, jot 
only variable speed, but increased torque can be obtained, 


| For instance, if the amount of oil passed by the pump in a 
| certain time be halved and the same horse-power trans 


mitted, the pressure in the system would be doubled 
neglecting losses—and consequently the motor end B 
would give double the torque. 

Mr. Carey points out that numerous applications for 
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piece, and the area of this recess is calculated to balance the 
area of the valve upon which pressure acts. It will thus 
be seen that the rotor runs between two balanced pressures, 
and that the valve faces can be adjusted so as to allow of 
the minimum of leakage and to take up wear, if any. 
wear, however, should, the inventor claims, be practically 
nil, as there is no pressure between the working faces and 
there must of necessity always be a film of oil. 

The balls forming the pistons consist of ordinary hard- 
ened steel balls such as are used in ball bearings, and are 
therefore stock articles that can be easily replaced if 
necessary. 
steel, as is the excentrie track. Prolonged tests extending 
over months of continuous running against pressure averag- 
ing 700 lb. per square inch have, we are assured, shown 
that there is little or no wear; but, nevertheless, precautions 
have been taken to allow for it should it occur. First, the 
ball pistons ean be cheaply and readily renewed. Secondly, 
it will be noticed that the balls are shown working out of 
the centre of the track. Should the track wear it is only 
necessary to reverse it and a new path for the balls is 
provided, The cylinders may be also lined with hardened 
steel bushes so as to be renewable For ordinary purposes, 
however, these precautions have, so we are informed, 
already been proved to be unnecessary. In fact, the wear 
which might be expected in the line contact of the balls 
does not appear to have been experienced. High pressures 
up to 2000 Ib. on the square inch have already been used, 


and Mr. Carey is of opinion that there is no limit except | 
| inner portion is carried round with the rotor and pistons, 


the crushing strength of the steel balls. He pointed out 
that the use of the ball piston has many advantages. Thus 
the machines are remarkably small for the power trans- 
mitted ; all connecting-rods, pins, &c., are eliminated, and 
the reduction in the number of working parts allows the 
pump to be run at high speeds and at high pressure with 
but little vibration and noise. 

Fig. 2 shows the application of the ball piston to a 
hydraulic clutch. This apparatus is intended to transmit 
20 horse-power at 1000 revolutions per minute. A rotor 
and pistons with an excentrie ring similar to those in the 


The cylinders are also of hardened and ground | 
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Fig. 3—VARIABLE CAPACITY PUMP 
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Fig. 2-HYDRAULIC CLUTCH 
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and 1500 lb. pressure. In this class of pump the free ball 
pistons are replaced by pistons formed from steel balls 
attached rigidly to phosphor bronze connectors, the outer 
ends of which work on pins carried by two rings, one on 
each side of the pistons. These rings encircle the rotor 
and revolve on ball bearings carried by adjustable slides 
working in grooves in the pump covers. By adjusting 
these slides by means of rods passing through stuffing- 
boxes the position of the rings carrying the pistons may 
be varied at will. 

When the rings are on the same centre as the rotor there 
is no reciprocating motion of the pistons in their cylinders, 
but on arranging the centre on which the rings revolve on 
one side or the other of the rotor centre pumping action 
takes place, the direction of which depends upon which 
side of the rotor centre the axis of the rings is situated. 
The greater the distance between the two centres of 
rotation the greater is the quantity of oil passed. 

The two rings are definitely driven from the rotor by 
means of projections, driving two plates formed with slots 
at right angles to each other, in which the projections on the 
rotor and the rings work and adjust themselves so as to 
drive the rings at a constant speed in relation to the rotor 
irrespective of the varying distances between the two 
centres, the principle being that of the Oldham coupling 
drive. The two rings carry between them and on their 
outer periphery a thin iron casing which completely 
encloses the pistons and cylinders. This separates the 
oil in the pump into an outer and inner portion. The 


thus avoiding the paddle-wheel action beating up the oil 
and reducing frictional losses. The revolving parts present 
a cylindrical smooth body revolving with the minimum 
of friction in the outer oil with which the case is filled up. 

This machine will work equally well as a motor if oil 
under pressure is supplied to it, and Fig. 4 shows a Carey 
variable transmission gear designed to transmit 30 horse- 
power at 800 revolutions per minute. It consists of a 
variable capacity pump as described above, arranged at 
one end of a easing and a similar machine, but with a 





Fig. 4—VARIABLE TRANSMISSION GEAR 


a gear of this kind are obvious, For instance, it could 
be used for machine tools, such as lathes, planing machines, 
&c.; for actuating guns, steering gears, searchlights, 
turrets, capstans, &c.; for motor car and traction work ; 
for driving propeller shafts for ship work. : 

We have recently had an opportunity of seeing certain 
of these pumps and motors at work, and they were operat- 
ing exceedingly well. We may add that the patents 
covering the machines above described are owned by 
Variable Pumps and Motors, Limited. 








ENGINEERING STANDARDS COMMITTEE: INTERIM Report 
on AvtTomoBILe Soup Trre Rim DramMeters.—An interim 


report on British Standard rim diameters for solid tires for 
automobiles has just been issued by the Engineering Standards 
Committee. The question of specifying suitable tolerances 
to be allowed on the Standard rim diameters and other matters 
in connection with solid tires is being considered, and a complete 
report will be issued at a later date. In deference, however. 
to the wishes of the Society of Motor Manufacturers and Traders. 
with which body the Committee is closely co-operating, it has 
been decided to publish the figures for the standard sizes o! 
rim diameters for solid tires in advance of the issue of the fuller 
report. According to the interim report, the following s!< 
nominal sizes of rim diameters for solid tires, having been 


| accepted by the Tire and Commercial Vehicle Sections of the 


Society of Motor Manufacturers and Traders, have been sub- 
mitted to the Sub-committee of the Engineering Standards 
Committee dealing with the matter and will be recommended 
to the Main Committee for adoption as British Standards : 
670 mm., 720 mm., 741 mm., 771 mm., 850 mm., and 881 mm. 
These dimensions will, it is believed, provide suitable Standards 
and will enable the largest number of moulds in existence at the 
present day to be used without alteration. The Sub-committee 
is of opinion that to facilitate the removal of the tires the rims 
should be provided with the necessary slots in the flanges” 
preferably four equally spaced around the rim——and that where 
a continuous inturned flange is not used suitable supporting 
pads should be provided. The Sub-committee further considers 
that a reasonable lead, to facilitate the pressing on of the tire, 
should be provided on the outer edge of the rim, 
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RAILWAY MATTERS. 


THe engineer in charge of the Mozambique—Nyasaland | 


2ailway, states Hastern Engineering, has been authorised 
to spend some £37,000 on commencing work, The line will 
be about 342 miles long, of which 62 miles will be in 
British territory. The cost is estimated at about £3500 
There will be two bridges over 300ft. long and 


per mile. 4 
It is expected to complete the line 


several smaller ones. 
in five years. 

Tue preliminary statement as to the railways of the 
United States for the year ended June 30th, 1913, shows 


that the mileage of line operated was 244,418 and the | 


trackage 369,380 ; locomotives numbered 63,378, passenger 
ears 51,700, goods cars 2,273,564, and service cars 120,244. 
The passenger miles per locomotive were 2,341,269, the 
ton-miles per goods locomotive 7,843,663, and the number 
of employees 1,815,239. The passengers carried numbered 
1033 millions, and the goods 2058 million tons. Passenger 


NOTES AND MEMORANDA. 


THE manufacture of salt from sea water in the Philippine 
Islands is accomplished by the very crudest methods. 
The greater part of the salt made is produced by sun 
evaporation ; a small proportion is made by artificial 
heat. The Chinese have introduced slightly improved 


| methods, About 40,000,000 lb. of crude salt are produced 


annually. In the Mountain Province a small amount of 


| poor-grade salt is produced by evaporating the water from 


| carbonated springs, but the supply falls far short of the 


| demand and the quality is of the poorest. About 
| 20,000,000 Ib. of salt are annually imported. Most of 
| this comes from China. This is chiefly crude. About 


| yearly ; 


revenue was 696 million dollars, goods revenue 2199 | 
million dollars, and the total revenue, including miscel- | 


lancous, 3125 million dollars, equal to 12,873 dols. per mile. 
The operating expenses were 2170 million dollars, or 
8939 dols. per mile. Maintenance of way cost 421 million 
dollars, maintenance of equipment 511 million dollars, 
trattic 62 million dollars, and transportation 1096 million 
dollars. 

Mucu has been heard at the Accidents to Railway 
Servants Inquiry as to marking the position of fouling 
points in sidings. Where a siding joins a running line 
no such marking is necessary, as the safety or trap point 
and the accompanying signal are placed at the fouling 
point, But where two sidings join each other, no trap 
point nor signal is necessary, and so an indication as to 
the fouling point may appear desirable. Such indicators 
are commonly employed on the Continent, and were 
recommended by the Royal Commission of 1899, and 
incorporated in the schedule to the Act of 1900. When, 
however, the Committee under Lord James of Hereford, 
which drafted the rules under this Act, came to look into 
the matter carefully it was recognised that there were 
difficulties. Some of these difficulties were that a white 
mark on the rail would be obscured by snow or blackened 
by coal dust, dirt, &c., and a peg in the ground might be a 
stumbling block to shunters. There was also a question 
as to whether the clearance was to be a clearance between 
wagons or between men riding on wagons. No rule was 
therefore made, and the men’s representatives concurred 
in this. 

[x the discussion on locomotive cab signals at the Paris 
meeting of the Institution of Mechanical Engineers, Mr. 
Aspinall said that if anything were adopted, he thought 
it would be an apparatus which simply gave a sound, 
because it was not right that the attention of the driver 
should be taken for one moment from the road in front of 
him or from the signals. Evidence in favour of this was, 
quite unintentionally, of course, given by a driver at the 
tailway Accidents Inquiry. This man was urging the 
necessity for efficient lubrication, and said (Q. 1762) :— 
* You must realise that when you are rushing along at 
60 or 70 miles an hour you are seldom out of sight of signals, 
and in the daytime there are always men about the road ; 
and but for the vigilance of drivers [ think a number of 
men would be injured, such as linesmen and others, who 
are absorbed in their work. A touch on the whistle first 
announces your approach, and [ do think that everything 
that can be done to liberate the driver from anything that 
takes his attention off the road when he is running should 
be done. The driver should always be able to devote his 
sole attention to looking out and to the manipulation of 
his regulators.”’ 

COLONEL VON Donopr's report to the Board of Trade on 
the fatal collision of June 17th at Reading. Great Western 
Railway, shows that the accident occurred as indicated in 
our issue of June 26th. The fireman of the excursion, on 
seeing a flag signal, only partly given by the guard who 


heating purposes. 


1,000,000 lb. come from the United States each year. 
This consists of the better grades of table salt. The 
United Kingdom sells the islands about 350,000 lb. 
Japan about 300,0001b.; while Australasia 
and the other countries supply the rest—about 60,000 Ib. 


AN interesting method of preventing the improper use 
of electric current has been devised by an Italian engineer. 
The practice of making especially low rates for energy to 
be used in electric power, heating and cooking devices is 
becoming more and more general, but with the ordinary 
constant-pressure supply, it is difficult to prevent the use 
of lighting devices on circuits intended only for power and 
This engineer advocates the use of 


| special circuits on which the current is subject to extreme 
| fluctuation of voltage at rapidly recurring intervals, 





was stopped by the station master from fully giving the | 


signal, said “* right-away ” to the driver without looking 
at the fixed signal, which was against the train. The 
driver is blamed for not seeing for himself that the signal 
was “off.” Colonel von Donop concludes his report by 
observing that the company informed him that previous 


to the accident they had already decided, for the protection | 


of trains running through Reading Station on the up main 
line, to provide the up platform line with traps leading 
into an over-run siding. 
that the aecident clearly pointed to the desirability of 
this being done. In the accident all the coaches of the 
express were derailed and the leading ones came into con- 
tact with the engine and tender, also derailed, of the 


Colonel von Donop remarked | 


excursion train. and the report says that the comparatively | 


small amount of damage suffered by these vehicles gave | 
| currents of about 1 to 5 ampéres a thermal ammeter was 


zood evidence of the substantial nature of their construction. 


Tur British section of the Kowloon-Canton Railway 
is showing excellent returns, each month’s accounts reveal- 
ing a big balance on the eredit side. To cope with the 
growth of traflic and to facilitate the operation of the new 
night service between Hong-Kong and Canton, orders 
have been placed at home for several new locomotives. 


which would make it practically impossible to use lamps, 


| because of the flicker in the light. As the current is not 


entirely interrupted and the normal voltage is almost 
immediately restored, the proper operation of power or 
heating apparatus is not interfered with, and the rightful 
use of the circuits for their respective purposes is assured. 
At the same time, it should be noted that this system would 
be fatal to the use of luminous radiators. 

CuBE sugar and ivory piano keys, states the Electrical 
Review, are inspected under artificial illumination produced 
by mercury vapour lamps with greater speed and accuracy 
than can be attained in ordinary daylight. Raw sugar 
is a brown substance, while the refined product is pure 
white, its whiteness being due to the same cause as the 
whiteness of snow, since both are made of up small trans- 
parent crystals. Any impurity in sugar manifests itself 
by changing the white to a shade of yellow. To detect 
impurities, plates of the crystallised sugar lin. thick are 
examined by a man looking through them towards a 
mercury vapour lamp. When thus viewed, yellow im- 
purities stand aut clearly in the bluish-green light. The 
colour of ivory varies from the outside to the centre of the 
tusk to such an extent that manufacturers sort the pieces 
into_sixteen different shades. Formerly this sorting could 
be Be only in bright daylight, but with the light of the 
mercury vapour lamp grading can be done without 
limitation at any hour out of the entire twenty-four. 


A GERMAN patent has been granted to three residents 
of Tunis for the production from seaweed of bleached or 
white pulp. In France the weed is gathered at certain 
times and immediately buried in the ground. Two- 
thirds of the substance decomposes and forms an excellent 
manure. This is done, as leaving the weed in the sun would 
render it unserviceable as manure, the soluble portions 
becoming insoluble. Weed buried in this way will keep 
for centuries without any change in its composition. 
The patent is based on the above facts, and consists in the 
exposure of the weed for some time to the influence of 
sun and light, the weed being turned over from time to 
time, so that the whole of it may be exposed to the sunlight. 
In the process of treatment the weed is dried in the sun, 
or preferably under open sheds covered with glass. When 
the weed is thoroughly dried it is steeped in a weak, cold 
alkaline solution. It is then crushed in a mortar, with the 
application of chlorine. The unconsumed plants quickly 
become white. A little sulphuric acid is finally added, 
which increases the resistance of the marine plants. 

THE results of some important investigations at the 
National Physical Laboratory on the measurement of 
high-frequency alternating currents, such as are used in 
wireless working, were given in a paper before the Royal 
Society recently by Messrs. A. Campbell and D. W. Dye. 
As the accurate measurement of currents larger than 
1 ampére at high frequencies had presented considerable 
difficulty, the authors investigated the accuracy obtain- 
able in the use of air-core current transformers. It was 
found that, with proper design, such transformers allowed 
of the measurement of currents up to 50 ampéres or higher, 
at frequencies from 50,000 up to 2,000,000 per second, with 
an accuracy of 1 or 2 parts in 1000. Over the same range 
of frequency it was also found that iron-cored transformers 
could easily be designed so as to give very accurate results. 
As an auxiliary standard for measuring high-frequency 


used, consisting of a heated wire and thermopile both 
immersed in oil, the pile being connected to a low- 
resistance gaivanometer. With this instrument a scale 
almost exactly proportional to the current could be 


| obtained. 


One of these, a Kitson 2-6-4 side tank engine, has just | 


heen delivered, and is being erected at the railway works. 
The locomotive was built to special specifications, and is 
fitted with leading radial truck, six driving wheels coupled, 
and a trailing four-wheeled bogie. The length over all is 
43ft. 103in., and its weight in working order is 90.7 tons. 
The driving wheels are 5ft 1}in. diameter, and the radial 


valve gear. The heating surface is 1810 square feet and 


A DESCRIPTION of a new vibratory testing machine 
was described in a paper before the recent annual con- 
vention of the American Society for Testing Materials. 
For a number of years several of the large railways have 
included a vibratory test requirement in their specification 
for stay-bolt iron; other large consumers, while not 
actually purchasing iron under such a requirement, have 


| given the property to resist vibratory forces marked 


the tractive force 20,603 Ib. at 75 per cent. of the boiler | 


pressure. The locomotive carries 1900 gallons of water 
and 34 tons of coal. The new locomotive is being fitted 
with Wakefield mechanical lubricators. There is also 
being fitted to the front of the engine one of the Pyle 
National Electric Headlights of 25,000 candle-power, 
which will illumine the track for half a mile ahead. This 
headlight is worked by a small turbine and dynamo coupled 


up to the engine, and the light is self-regulating. It is | 
expected that this innovation will prove of the utmost | 
use on the night trains in tvphoon weather, when the line | 


is frequently obstructed. The cost of the new locomotive 


is about £4700, 


and bogie wheels 3ft. 7in. The cylinders are 19in. in | consideration in placing their contracts. A study of the 
diameter by 26in. stroke and are fitted with Walschaerts’ | 
| Stay-bolt and Engine-bolt Iron of the Testing Materials 


machines and methods of testing by the Committee on 


Society indicated that the erratic results frequently 
obtained from specimens cut from the same bar and 


| tested on the same machine, were due to the fact that 


the specimens, although apparently perfectly rigid in all 
cases, were held with different degrees of rigidity : further- 
more, the root of the thread of bolts differed to such an 
extent in sharpness and smoothness as to exert a pro- 
nounced influence upon the number of vibrations the 
specimen would withstand. It was with a view of securing 
a machine that would overcome these defects, and which 
would also permit making such tests rapidly with a high 


| degree of accuracy, that the machine described was 
developed, 





MISCELLANEA. 


Tue Secretary of the War-office announces that the 
naval and military aeronautical engine competition is now 
closed, and that the results will be published shortly. 


Ir is reported that the German wireless station at 
Swakopmund has increased its power and is sending out 
signals intended to ‘** jam” those issued from British 
stations. 

IMMEDIATELY after the outbreak of hostilities, the 
Council of the British Electrical and Allied Manufacturers’ 
Association, on behalf of the members, wrote to the 
Admiralty and War-office offering to use every endeavour 
towards expediting Government contracts. The Council 
has no doubt that its action will meet with the hearty 
support and approval of every member of the Association. 


Unti further notice, the head office of the Automobile 
Association, Fanum House, Whitcomb-street, London, 
W., will be open day and night, including Sunday, for 
any urgent messages, telegrams (Fanum, London), or 
telephone calls (300 Regent). The principal provincial 
branch offices at Manchester (5489 City), Leeds (2027 
Central), Birmingham (973 Central), Exeter (1000 Exeter), 
and at Glasgow (7199 Central) will also be open. 


THE famous time ball at Greenwich is to be replaced 
by a new aluminium ball, its mechanism overhauled and 
reconstructed. The winch will be removed from its present 
position near the Octagon Room to the Ball Lobby. The 
time ball was first erected in 1833. An electric current 
from the clock was first used to drop it at one o’cloeck in 
1852. In 1855 the ball was blown down in to the court- 
yard. Some repairs were made in 1895, when the chain 
broke during winding, and again, in August, 1913, some 
temporary repairs were made to the ball. 

AccorpiINnG to Electrical Engineering, a wireless tele- 
phone has been installed at Scranton, Pennsylvania, by 
which communication with an express train travelling at 
60 miles an hour has been established over a distance of 
53 miles. The telephone is of the de Forest type, and the 
antenna at Scranton is 300ft. long, and has an elevation 
of 150ft.; the power required was approximately 1 kilo- 
watt. It is intended to equip two of the fast trains with 
this apparatus for public use. 

THe use of water power for agricultural and 
industrial purposes in [taly is rapidly increasing, for the 
more intensive cultivation of the soil in the case of agri- 
culture, and in the case of industries to relieve the manu- 
facturers of the expense entailed by importing foreign 
coal. The Government recently presented to Parliament 
a Bill to provide for the construction of dams and artificial 
lakes in Calabria and Sardinia; in the former case, 
chiefly for the development and distribution of motive 
power, and in the latter, chiefly for irrigation purposes 
[t is estimated that in Calabria 170,000 horse-power will 
be made available, whilst in Sardinia 20,000 Tiectares of 
land can be watered, and power developed to the extent 
of 11,000 horse-power, which in part can be utilised for 
pumping the water into the irrigation channels. 


Tue latest big feat of the lighthouse engineer in home 
waters is the building of the new tower on the Fastnet 
Rock, a small pinnacle off the coast of Ireland. It cost 
less than £420,000, though it should be added that in this 
item is included the expenses of a special steamer that was 
built to carry the stone blocks to the rock. The light here 
is given by a series of incandescent burners, producing a 
power of 1200 candles. By means of mirrors this is 
intensified and concentrated into a single flash of 750,0C0 
candle-power, and capable of being seen, on a clear night, 
twenty miles out at sea. It is a remarkable fact that, 
despite the wonderful advance which electricity has made, 
oil is still generally used in lighthouses. The truth is, 
electricity has been found too costly for lighthouse work, 
and there are few stations that boast of their electrical 
installations, the most famous exception being the Heligo- 
land lighthouse, whose electrical beams are equal to 
43,000,000 candle-power. The light here alone costs £1000 
a year to maintain. 

Aw old 12-pounder gun recovered from H.M.S. Lutine. 
wrecked 114 years ago, has been mounted in the 
forecourt outside the main entrance to Lloyd’s. This is 
the fourth gun of the kind which has been salved from the 
wreck. The three other weapons were taken up about 
twenty years azo. One was presented by Lloyd's to 
Queen Victoria, one to Queen Wilhelmina, and the other 
to the Corporation of London, and is now mounted at 
the Guildhall Museum. The Lutine was wrecked off the 
cost of Holland in 1799, only one man being saved. The 
vessel, which was commanded by Captain Lawrence 
Skynner, left Yarmouth Roads on October 9th, 1799, 
carrying a large amount of specie, and she struck on the 
rocks off the island of Vlieland. As the result of salvage 
operations which have been carried on from time to time 
specie of the value of nearly £50,000 has been recovered, 
but it is believed that a large amount. still remains under 
the sea. The Lutine originally belonged to the French 
navy, and in the latter part of 1793 was handed over with 
other vessels to the English under Admiral Lord Hood to 
prevent its falling into the hands of the Republic. 

One of the conditions under which the Postmaster- 
General issued licences for experimental wireless stations 
stipulated that the whole of the apparatus, instruments 
and aerial should be at the disposal of the Government 
during war or similar emergency conditions. During 
the present period of stress this requirement has been 
enforced by the authorities by the closing down of all 
wireless stations. In some cases the aerials have had to 
be dismantled, and in others the instruments have been 
collected and sealed in cupboards or cabinets. The 
Postmaster-General has issued, with his proclamation 
closing the stations, a request that persons who know of 
stations which are unlicensed, and which remain in use 
contrary to these instructions, should be notified to the 
local police or the Post-office authorities. Such a pre- 
caution is highly desirable, seeing that certain individuals 
may: obtain information which it is desirable should be 
kept secret. Offenders against the Wireless Telegraphy 
Act are not always users of open aerials. An indoor— 
suspended under the roof—aerial may be used, and_ it 
is also possible by the insertion of a condenser to receive 
wireless messages from an overhead telephone wire 
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The Editor desires to thank those corre- 
spondents who have written to say they intend 
to retain as many of their employees as possible 
during the war. To publish all the letters is 
impossible, but the Editor will endeavour to 
promote the continuance of trade in every 
way in his Editorial columns. 
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The War and the British Engineer. 


THE colossal struggle which has been suddenly 
thrust upon Europe has, naturally enough, dislocated 
every phase of life. Politics, as we usually under- 
stand them, finance, food, travel, trade and industry, 
all for the moment are dependent on the evolution 
of the vast catastrophe which Britain, France, Russia, 
Belgium, Servia, Montenegro, Austria, and Germany 
now have to face, and in which half a dozen other 
countries may shortly become involved. Among 
the industries of this country which will neces- 
sarily be seriously affected is, without question, 
engineering, that industry on which the country 
relies alike for its machines of war and of peace, from 
a battleship to a barbed wire entanglement on the 
one hand, and from a pumping station to a plough- 
share on the other. We have not to deal with the 
rights and wrongs of the war in this journal. We 
have not to argue whether or not war was inevitable, 
or whether it is preferable to have it now or later on. 
We have not to deal with the excitement and horrors 
which already are on us, or to harp on the blood which 
has been and will be shed, of the glory and the misery 
of the field of battle. The war is here, an actual fact, 
and whatever the outcome may be, we have to face 
it and carry it through. There are four cardinal 
elements that make for success or failure, leaving 
out of the question the righteousness of the cause. 
These are the resources of the country concerned, 
the statesmen who control the policy, the officers and 
men engaged, and the material used. We, as we hope 
is the case with everybody in the country, have full 
confidence in the quality of all four of these essentials. 
Never was British engineering at so high a pitch of 
perfection as it is to-day. Never have our Navy 
and Army been so thoroughly and efficiently equipped 
with everything that engineering brains and _ skill 
could produce for their requirements. Our splendid 
firms have done everything that human power could 
do to ensure our success in war, and we await in 
patience and with confidence the results of our labours 
now that our materials are to be put to the most 
severe practical test that the world has ever seen. 

We have, therefore, as manufacturers of war 
material, discharged our duty to our country. Now 
comes the question, what are we going to do for our- 
selves? By that we mean for our masters and our 
men. Our war material firms, no doubt, will be 
working night and day, and a considerable number of 
firms which do not habitually cater for this trade will 
take it up. It is reasonable to suppose, too, that the 
war will produce a sufficiency of orders in the way of 
certain railway, electrical, constructional, pumping, 
and many other types of plant which are necessary 
accessories to war material. War, in itself, is an 
enormous producer of engineering orders, and in a 
war so vast as this it is impossible to estimate even 
approximately the impetus which it will give to many 
of our firms which least expect any pecuniary benefit 
from it. But in Great Britain we have some 1200 
engineering works, large and small, to keep going, 
and there is no doubt that the war in itself and the 
purely home orders will not suffice to fill half these 
firms with work. What is to happen to the less 


fortunate works and to the hands they employ 
during the period when no further foreign business 
can be obtained, a large percentage of the existing 





orders cancelled, and payments for work done with- 
held on account of the dislocation of finance ? ‘That 
is the great problem which we as engineers have to 
face and solve. “Do not discharge your hands,” 
say the Government and the lay journals to the 
employer of labour. That is obviously a right- 
minded doctrine to preach. It would be sound, too, 
were it feasible ; but, alas, it is not. We wonder if 
those people who urge the manufacturer to keep his 
works running when he has nothing to make realise 
what the loss entailed by him would mean. A works 
employing a thousand men has an approximate pay 
sheet of £100,000 a year. Assuming that our engi- 
neering firms are willing to “ make work ’”—that is 
to say, to manufacture goods without orders which 
there would be a reasonable chance of selling after 
the war—there remains the difficulty of material. 
We venture to hope that this difficulty will prove by 
no means as great as is thought by some. Coal we 
have in abundance, and iron and steel and other 
metals in certain quantities. Then again, owing to 
the efficiency of our Navy, it is reasonable to suppose 
that many of the markets from which we purchase 
our materials will be kept more or less open to us. 
But prices will in many cases be high, and it is not 
when such is the case that manufacturers are encour- 
aged to run up stocks, for to be profitable and at the 
same time to cover the risks of delays in sale, all 
machinery made for stock must have every advantage 
in the way of cheap labour and material. But 
something of the sort must be done, and the trade 
unions, by lowering wages for the time being, must 
help the masters by every means in their power to 
accomplish it. We believe that they will do it. We 
are in for a period of all-round self-sacrifice, not merely 
in what we eat and in the manner in which we live, 
but, above all things, in the way we carry on our 
work. Those who appeal to the employer to retain 
his hands when he has nothing for them to do should 
bear in mind that no employer ever discharges his 
men if he can avoid doing so. The profits, as every 
manufacturer knows full well, decline with the pay 
sheet, and decline in a ratio that is altogether dis- 
proportionately great as compared with the decline 
in the pay sheet. Thus it is that our manufacturers 
are being asked to do the impossible. Moreover, 
they are being asked to do precisely what they would 
give anything to be able todo. To enable the masters 
to retain their men as far as possible, the men, by 
working at lower rates for the time being, must help 
to spread the wages over a larger section of the work- 
ing community. 

It is an ill wind indeed that is now blowing for the 
majority of our engineering firms—a very ill wind. 
There is no doubt whatever that some of them will 
find it difficult to weather the storm if the war is at 
all protracted. But like the worst of ill winds, it 
cannot fail to blow some good. That good will be 
twofold, and we firmly believe that it will far more 
than outbalance the sacrifices which our firms will 
have to make in the meantime. One of the effects 
of this war while it lasts will unquestionably be to 
cause our engineering firms to purchase much more 
of their materials in this country than is usually the 
case. They may have to pay more for them, but that 
cannot be helped. The makers of such materials 
must meet them in the matter as far as possible. 
Too often of late years, while preaching the doctrine 
that British plant is the best, we have been inclined 
to buy our materials in the ‘cheapest market, The 
policy of inter-purchasing between manufacturers 
in this country so strongly advocated by the British 
Engineers’ Association must be developed. Now is 
essentially the time to begin a more patriotic policy 
than in the past and to ‘strain every effort to find 
what we want in our own country. The policy of 
British materials for British firms cannot, of course, 
be carried out in its entirety, but it can bé to a much 
greater extent than heretofore. The second benefit 
which the engineering firms of this country should 
derive from this terrible war is, always assuming that 
it is carried to a successful issue, that for a Jong time, 
at all events, the air will be cleared of that unhealthy 
and often dishonest class of foreign trade which has 
been gradually eating its way into the methods of 
placing engineering contracts abroad. Germany is 
the country which has introduced and fostered this 
pernicious system, and we hope that the war will 
clear the markets of her influence for many years 
to come. We do not object to foreign competition 
on open and above-board lines ; but the methods of 
the German manufacturers, due no doubt to the fact 
that they could not obtain business in a legitimate 
manner, have been such as to create absolutely 
unsound conditions which must cease when the 
credit of that country has been destroyed. That 
credit, which has been held together by a very fine 
thread of late years, was well on ‘the way to disruption 
before the war commenced. It has snapped with 
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a bang during the last few days, and every hour 
between now and the end of hostilities can only render 
matters worse for Germany. Meanwhile our manu- 
facturers, with all the fortitude in their power, must 
face the difficulties of a temporarily collapsed trade, 
strong in the conviction that when the war is over 
their position will be far stronger than it has ever 
been. This subject is of such overwhelming import- 
ance that we have appointed a Special Commissioner, 
who has made a lifelong study of British engineering 
interests, to write for THE ENGINEER a series of 
articles on this extremely difficult situation. The 
gentleman in question is an accepted authority on 
this particular question, and is well known to readers 
of THe ENGINEER. His method in writing is particu- 
larly outspoken and convincing, and that is what is 
required to-day. Apart from the present position, 
he will, as on former occasions, endeavour to forecast 
the future. In the proverbially dangerous réle of 
a prophet he has been extraordinarily successful in 
the past. We commend, therefore, to our readers 
the series of articles which will appear under the title 
of * The War and the British Engineer.” 


Artificial Reactance. 


ELECTRICAL students are apt at the beginning to 
regard reactance as something we could well do with- 
out, because it tends to hinder the flow of current in a 
circuit. This, of course, is an erroneous idea, for 
reactance plays an important part in electrical 
engineering. It has always been met with in alter- 
nating-current circuits, but it is only within recent 
years that it has been necessary to introduce “ arti- 
ficial reactance’ to protect electrical machinery. 
Karly generators and transformers regulated badly, 


and consequently possessed the property of 
controlling short-circuit currents. On heavy over- 
loads the pressure fell off considerably. Cables 


in those days also limited the current in the same 
manner, because, comparatively speaking, they 
possessed high impedance. Reactance in cables, 
alternators, and transformers acts as an automatic 
current regulator. The voltage regulation of 
modern electrical plant is exceedingly good, and 
the chances of heavy currents flowing in circuits 
and apparatus have to be reckoned with. A power 
station that contains large modern generators will, 
in the absence of proper protection, produce enormous 
short-circuit currents, and electrical designers are 
therefore not only called upon to employ every 
means to prevent accidents, but also to make such 
provision that if accidents occur the damage shall 
he small and confined to the particular section of the 
plant where the trouble originates. This has led to 
the introduction of “ artificial reactance.” 
Reactances in the form of choking coils can be 
introduced into the generator leads, in the feeders 
and between sections of the bus-bars, and when 
step-up transformers are used they may be designed 
with high reactance, thus giving the effect of a 
choking coil with little additional cost. The problem 
of finding the best place in a circuit for reactance is 
often difficult; it is a matter that does not lend 
itself to generalisation and cannot be discussed here. 
It is at the instant a short-circuit occurs that these 
reactance coils perform the duty for which they are 
intended. A generator that will give but two or 
three times full load current on a sustained short- 
circuit may give twenty to forty times full load current 
at the instant the trouble arises. When armature 
reaction has asserted itself the current diminishes, 
but as it does not assert itself instantaneously 
the first rush of current is governed by armature 
reactance. Messrs. Fayne-Hansen and Peck esti- 
mate that an armature with 5 per cent. reactance 
may, at the instant of short-circuit, give twenty 
times normal current, but if a choking coil with 
5 per cent. reactance is included in the circuit 


the instantaneous current rush can be_ limited 
to ten times normal. Under certain conditions, 
however, this is not true, for when pressure 


is applied suddenly to the terminals of a choking 
coil or transformer the first rush of current may be 
far in advance of the normal magnetising current, 
its magnitude depending upon the point the voltage 
wave has attained when the circuit is closed. 

As matters stand at present, the use of reactances 
in connection with large generating plants is in many 
cases absolutely essential. Other methods of dealing 
with the trouble will no doubt be discovered and 
put to the test of practical application, but in 
the meantime use must be made of reactances. 
In the early days reactances were employed to improve 
the parallel operation of alternators, and the effect 
they produced was highly beneficial. Improvements 
in alternators, however, led to their removal. In 
the same way this cumbersome method of controlling 
short-circuit currents is in all probability simply a 


makeshift. As Dr. Rosenberg recently pointed 
out, large generators have been built that can 


withstand the effects of heavy short-circuits. What 
we have to consider, however, is how they will 
behave after they have dealt with a large number 
of short-circuits. Kvery time a machine is sub- 
jected to this rough treatment the windings are 
acted upon by tremendous forces. On the first 
occasion trouble may not manifest itself, but if, 
as in the case of a single-phase traction plant, 
heavy short-circuits are frequent, breakdown at 
some time is almost inevitable. Engineers certainly 
cannot revert to the practice of designing alternators, 
transformers, or cables for large pressure drops, nor 
can they build generators for small outputs. At the 
same time the trouble with which we are dealing 
has undoubtedly been intensified by engineers 
calling for extremely close regulation. This, we think, 
is now regarded as a mistake. By increasing the 
impedance in transformers the short-circuit current 
has been reduced considerably, and so far as this class 
of apparatusis concerned there is little cause for 
anxiety. The tendency for some time past has been 
to give electrical circuits a little more natural react- 
ance. In the absence of a proper amount of natural 
or artificial reactance the effects of a short-circuit on 
a large generating plant may be very serious indeed. 
It is possible to avoid or minimise damage by dividing 
the plant into sections supplying districts or groups-of 
districts independently from different bus-bars. This 
is an old idea, which was put forward originally with 
a view to avoid running all the alternators in a station 
in parallel. At times of light load the sections of the 
bus-bars can be paralleled and as the load increases 
separated as before. For economic reasons, however, 
it is far better to run all the generators on common 
bus-bars. In a few isolated cases this system of 
sectionising might overcome the difficulty, but in the 
majority of instances the practice of operating all 
generators in parallel must be adhered to. 








THE ADMIRALTY AND THE WAR. 


THe Admiralty asks us to announce that a large 
number of offers having been received from owners 
of yachts and small craft of various kinds, placing 
their vessels at its disposal, owners are requested, 
in order to facilitate dealing with these offers, to 
communicate direct with the local naval authorities, 
who have been authorised to examine the vessels and 
to select such as are suitable. 


THE Secretary of the Admiralty desires it to be 
known that candidates qualified as wireless telegraph 
operators who may wish to enrol as wireless telegraph 
operators in the Royal Naval Reserve for service in 
the Fleet should apply immediately direct to the 
Commodores at the Royal Naval Barracks at Chatham, 
Portsmouth, or Devonport, who will furnish par- 
ticulars of the conditions of service. 








ELECTRIC LIGHTING FOR MOTOR CARS. 

BrEroreE the American Institute of Electrical Engineers 
Mr. Alfred E. Waller read a short time ago a paper on 
“Dynamo Electric Lighting for Motor Cars.’ Within 
the last few years there has been marked progress in this 
direction, but only a few papers on the subject have come 
to our notice. Mr. Waller’s contribution contains a good 
many useful hints. At the outset the author considers 
the choice of lamps. Some drivers, it is explained, prefer 
to have a good deal of light near the car, whilst others 
insist upon lamps which will project the light a consider- 
able distance and leave objects close at hand in comparative 
darkness. It seems that a great deal of experimental 
work has been carried out in order to determine the 
characteristics of the most suitable lamp and reflector. 
These investigations have led the author to conclude that a 
21 candle-power six-volt tungsten lamp is to be recom- 
mended if used with a parabolic reflector measuring 10in. 
across the opening. The choice was governed by several 
considerations. It was discovered that with lamps of 
this kind a road 50ft. wide could be properly lighted for a 
distance of 1000ft. in advance of the car. Objects on the 
road could be distinguished as far away as was possible 
in daylight. Ten-inch reflectors were used, because they 
do not necessitate extremely large head lamps, which 
would disfigure the car. The importance of having the 
lamps properly focussed was brought out in these experi- 
ments. Tests demonstrated that the effect was par- 
ticularly good when the lights were placed at least 3ft. 
from the ground. At this height the shadows caused by 
slight ridges and undulations in the road were not so 
apparent as when the lights were placed lower. A 10in. 
parabolic reflector adopted measures about 5in. in depth. 
This reflector has a focus of l}in., and when properly set 
a 21 candle-power lamp gives ample light on the road near 
the car, and has good distance qualities. Very deep 
reflectors, 8in. and 10in. in diameter, were tried, but they 
did not give satisfactory lighting near the car. Tests 
were made with 24 candle-power lamps with 10in. diameter 
reflectors. The light obtained, however, was not much 
better than that from the 21 candle-power lamps, not- 
withstanding that the latter use 14 per cent. more current. 
Side and rear lights, which are only used as signals, 
and have little value for road lighting, were equipped with 





4 candle-power and 2 caydle-power lamps respectively: 





Lamps of lower candle-power would provide ample light, 
but in the smaller sizes the filaments were found to be too 
frail to give reliable service. 

Since, therefore, the proper equipment consists of a pair 
of 21 candle-power headlights, a pair of 4 candle-power 
side lights, and a 2 candle-power rear light, the current 
taken by these lamps will be 7 ampéres, 1.7 ampéres, and 
.6 ampéres respectively, making a total of 9.3 amperes at 
6 volts, Besides this equipment, it is now customary to 
fit an electric horn and a speedometer light. These 
devices, however, are only used intermittently, and there. 
fore do not have an appreciable influence on the capacity 
of the dynamo. Allowing for the intermittent use of the 
speedometer light and electric horn, it is evident from the 
figures quoted above that an adequate output for the 
dynamo is 10 ampéres. As the dynamo is only capable 
of developing electrical energy when the engine is running, 
a battery must be provided to furnish the current when the 
engine is at rest. A three-cell lead battery has been 
adopted as standard for use with 6-volt lights, and the 
dynamo must therefore be capable of furnishing 10 
ampéres at a voltage high enough to charge this battery. 

The next thing considered is the car speed at which the 
full load output ot the dynamo must be delivered. Mich 
of the mileage covered by the average motorist, it is 
pointed out, is traversed at a speed of not more than 
18 miles per hour. If, therefore, the battery is reserved for 
use when the engine is not running, the dynamo must he 
geared so that it will deal with the entire lighting load 
when the car is travelling at this speed or above it. If the 
speed falls below 18 miles per hour, current will be drawn 
from the battery. A great deal of night driving at slow 
speed with all lights on would in time run down the 
battery ; but it is found in practice that little slow-speed 
running is done with all the lights on. In cities where this 
condition does prevail to a large extent the headlights are 
not, as a rule, used, and the load taken by the remainder 
of the lamps and other equipment is taken from the 
dynamo. Further, if a car is used in the daytime the 
charge accumulated serves to keep the battery in perfect 
condition. If cars are left standing the headlights are, 
of course, turned off and the 2.3 ampére load represented 
by the side and rear lights may be supplied by the battery 

The ideal electric lighting system, the author says, is 
entirely automatic. Means must be provided for con 
necting the dynamo to the battery when the proper speed 
for charging has been reached and for disconnecting the 
dynamo from the battery when the speed is reduced. In 
some cases the connecting and disconnecting is accom 
plished by a switch operated by a centrifugal governor. 
The dynamo speed, which corresponds to the correct 
voltage for charging, is predetermined, and the centrifugal 
device is set tu close the circuit at this instant and to open 
it as soon as the speed is reduced below the safe limit. 
In most cases, however, the operation is accomplished hy 
an electromagnetic switch. Usually the relay magnet 


which operates this switch has two windings, one 
of which has a high resistance and is connectecl 
across the armature terminals. The relay is set so 


that it closes the circuit between the dynamo and _ the 
battery when energised by a potential sufficiently high for 
charging the battery, and opens the circuit when the 
dynamo voltage is reduced below this point. As a pre 
cautionary measure a series winding is placed upon the 
relay, and this reinforces the shunt winding, whilst charging 
is taking place, but opposes it when the current reverses. 

One of the most important functions of the automatic 
lighting system is the control of the dynamo output at 
the very high speeds. If a dynamo is arranged so that it 
is driven at, say, 1000 revolutions per minute at a car 
speed of 20 miles per hour, and is delivering its full output 
at this speed, when the car speed reaches 40 miles or 60 
miles per hour a dynamo not properly protected will be 
found to generate current far in excess of its rated capacity, 
and damage to the machine will inevitably result. There 
fore there must be some means of compensating for the 
current fluctuations which occur when the speed changes. 
This has been accomplished by mechanical and electrical 
methods. Dealing first with the mechanical methods, 
the paper explains that one manufacturer uses a clutch 
composed of two members, one of which is rigidly attached 
to the dynamo shaft and the other to some convenient 
driving shaft. The clutch members are held together by 
spring pressure, and as the speed of the driving member 
increases the spring pressure is neutralised by a centrifugal 
governor, which opposes the spring tension and allows 
slipping to take place between the clutch members, 
the amount of slipping depending upon the speed of the 
driving member. This enables the dynamo to run at a 
substantially constant speed irrespective of the speed of the 
car. A regulator made by another firm has a centrifugal 
governor which turns at the same speed as the dynamo 
and moves a small contact over resistance steps in the field 
circuit. The greater the dynamo speed the more resist - 
ance is inserted in the field circuit, so that a constart 
output is obtained. 

One of the earliest electrical methods involved the use 
of small carbon dises arranged in a tube and connected 
in series with the dynamo field winding. Normally the 
dises were pressed very tightly together by a spring, under 
which condition they had a very low resistance. The 
armature current was passed through a series coil, which 
pulled against the spring which compressed the discs. 
Consequently, when excessive currents were produced 
the pull of the coil tended to neutralise the spring pressure 
and the resistance of the field circuit was increased. 

A scheme adopted in connection with the permanent 
magnet type of dynamo is to design a machine with high 
armature reactions and to depend upon these to prevent 
excessive currents. Other manufacturers have employed 
double field windings, one of which opposes the flux 
generated by the other. The opposing windings are put 
into operation at the proper moment by a series relay 
connected in the armature circuit. One of the magneto 
types of dynamos has a permanent field with auxiliary 
electromagnetic field windings which are disconnected when 
a certain current is reached. If the speed is increased 
beyond this point the auxiliary electromagnets are again 
brought into play and energised, so that they oppose the 
flux of the permanent magnet field. 

In another system regulation is accomplished by the 
introduction of a coil of iron wire in the armature circuit. 
This coil has the property of inereasing its resistance very 
slowly until a certain critical current is reached, and then 
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increasing at a very rapid rate to several times its original 
value. The terminals of a “bucking” field coil are con- 
nected across this series coil of iron wire. Normally the 
potential difference applied to the terminalsof the bucking 
coil is negligible, but when the iron wire has become sufti- 
ciently heated this potential difference becomes sufficient 
to generate a considerable flux in the “‘ bucking’’ coil and 
reduces materially the output of the dynamo. 

[In another case a bipolar shunt wound dynamo is 
provided with a pair of auxiliary poles placed between the 
main poles, There is no winding on these auxiliary 
poles, but they are excited by the cross-magnetisation 
of the armature. Two brushes are placed in the neutral 
position relative to the main poles, and are sufficiently 
wide to short-circuit several armature coils during the 
period of commutation. When the armature is revolved 


| output is delivered. 


has been reached, and when the resistance has thus been 
introduced into the circuit the dynamo output immediately 
falls off. When the current is reduced to 9.9 ampéres the 
resistance is once more short-circuited, and as the interval 
of time required for this change in current is very short, 
an extremely rapid vibration of the relay contact is set up 
and a substantially constant current is obtained over a 
wide range of speed. 

There are many other systems which have proved quite 
satisfactory in practice, but at this point the author turns 
his attention to the initial speed at which a dynamo should 
be designed to give its full output. The size, weight, and 
cost of a dynamo, it is pointed out, depends not only on 
the watt output, but also upon the speed at which this 
A shunt-wound dynamo designed 


| for 7.5 volts and 10 ampéres, at a speed of 1000 revolutions 


the dynamo behaves like an ordinary shunt machine, | 


except that the load current in the armature conductors, 
by virtue of its cross-magnetising turns, sets up a flux in the 
auxiliary poles. The armature coils short-circuited by 
the brushes cut this cross-flux, and consequently have a 


short-circuit current induced in them which is propor- | 


tional to the cross-flux and to the speed of rotation. This | 


short circuit current acts in such a direction as to de- | revolution machine at engine speed. Speaking broadly, 


magnetise the main poles, and in this manner the voltage 
of the dynamo is reduced. 
One firm has designed a distributing panel in which 


each circuit of the car has a properly proportioned coil of | 
resistance wire in series with it. The wire has a gauge | 


and length that only permits a certain amount of current | 
| ecountershaft or an idler gear or some other device for 


to flow in the circuit, this being predetermined, When 
this current is exceeded, however, the resistance increases 
to eight or ten times its normal value. The lamps are 
therefore protected. 

A French manufacturer uses a bipolar dynamo with 
two windings on each pole arranged to produce fluxes in 
the same direction. One end of each of the four coils is 
connected to the negative brush, and the remaining 
terminals to the positive brush through four small circuit 
breakers arranged concentricially around the dynamo 
shaft. These circuit breakers are opened in succession by 
a cam on the end of the dynamo shaft, and only one 
breaker is opened at a time. At slow speeds the effect 
produced by opening momentarily one of the four field 
coils and closing it again before opening another is negli- 
gible, but as the speed increases the interruptions become 
so rapid that the dynamo field does not have time to build 
up to its full intensity, and constant output may therefore 
be secured from the dynamo over a wide speed range. In 
another case a plain shunt-wound dynamo is adopted. The 
necessary regulation is secured by means of a single step re- 
sistance in series with the dynamo field. This resistance, 
which hasa value that will limit the dynamo output to its pre- 
determined maximum at the highest car speed obtainable, 
is normally short-circuited, but the short circuit is removed 
when the maximum current is reached. This is accom- 





plished by a relay, the coils of which carry the armature | 


eurrent. The short circuit is removed from the resistance 
in series with the dynamo when a current of }0.] ampares 


per minute, weighs 21 lb., and is approximately 8in. long, 
58in. high, and 43in. wide. If it is required to secure the 
same output at 500 revolutions per minute the weight 
must be increased to approximately 35 Ilb., and the dimen- 
sions become 9}in. by Thin. by 4fin. On the average four- 
eylinder motor car a 1000-revolution machine should for the 
best results run at about twice engine speed, and a 500- 


the author says, it will be found that when a 500-revolution 
dynamo may be readily coupled to a shaft which runs at | 
engine speed its extra weight and cost are justified by the 
fact that it renders sprockets, chains, and gears unneces- 
sary. On cars where a lighting installation entails the 
extension of a shaft not readily accessible or the use of a 


bringing the direct drive into a convenient position, a 
chain-driven dynamo geared to run at twice engine speed 
may be used with advantage. Where a geared dynamo is 
necessary the shunt-wound machine designed to deliver 
its output at 1000 revolutions per minute and driven at 
approximately twice engine speed appears to be the most 
advantageous design as regards weight, cost, and size. 
Such a dynamo, when driven at twice engine speed on a 
car with 36in. rear wheels geared 3.5 to 1 on the back axle, 
will start charging the battery at from 6 to 7 miles per 
hour, and will deliver its full output of 10 ampéres at 
about 15 miles per hour. The same dynamo on a car 
geared 3 to 1 with 36in. rear wheels would begin to charge | 
the battery at approximately 9 miles per hour, and would 
balance the lamp load at approximately 18 miles per hour. 
A machine of this type has distinct points of advantage 
over a dynamo designed to deliver its output at either 
a higher or lower speed. 

The author says that the problem of driving dynamos 
on different types of cars is capable of many solutions. | 
In some cases it is possible to secure a direct drive at engine 
speed through an Oldham coupling, and this is an instance | 
in which the slow-speed dynamo may be used with great 
advantage. In many cases it is possible to extend the 
pump shaft back through the pump casing and to obtain 
a direct connection in this manner. In other instances 
it has been found possible to move the magneto and to fit | 
in its place a dyname with a double-ended shaft to which | 


the magneto is afterwards connected by means of an 
Oldham coupling. The two units are driven tandem 
fashion. 

Among other things the author considers are the size 
and capacity of the battery and the method of wiring. 
As regards the former, it is pointed out that the battery 
must have plates sufficiently large to stand charging at 
the maximum dynamo output for an indefinite time 
without deterioration. It should have sufficient capacity 


| to maintain all lights on the car for six hours and to light 


the side and rear lamps for from 20 to 24 hours without 
receiving any charge. Experiments have demonstrated 
that a battery with 160 square inch or more of positive plate 
surface and 100 square inch of negative plate surface is 
capable of standing a 10-ampére charging rate for very 
long periods, even when no current is taken from 
it. 

The conditions of motor car service, the author says, 
tend to offset the main causes of deterioration which become 


| noticeable when batteries are charged at high rates. 


A stationary battery charged continuously at a high rate 
overheats, and this softens the plates to such an extent 


| that they are readily disintegrated. Another cause of 
| decay is the formation of large bubbles of gas on the nega- 


tive plates, which, when they finally break away from the 
plates, take with them particles of active material. A 
battery on a motor car, this paper states, is operating under 
ideal conditions, for it is either charging or discharging 
nearly all the time. If the plate surface mentioned above 
is used the 9}-ampére load corresponding to the total 
lighting may be carried for approximately 3} hours, whilst 
the side and rear lights might be kept bright for at least 
24 hours. 








L.B. AND S.C.R. BALTIC TYPE EXPRESS TANK 
LOCOMOTIVE. 


In our issue of May 15th we described and ittustrated 
Mr. L. Billinton’s latest contribution to the locomotives 


| of the London, Brighton and South Coast Railway, and 


to-day we give a coloured drawing of the same engine. 


| She is a 4-6-4 or Baltic type tank engine, and is to have 
| six sisters. She is, we believe, the largest express tank 


engine in this country, as she turns the scale in working 
order at 98 tons. Her cylinders are 22in. diameter by 
28in. stroke and her driving wheels 6ft. 9in. diameter. 
The fuel and water capacity is such that the engine can 
run from London to Portsmouth—87 miles—without a 


| stop. She is timed to take a train of 280 tons this distance 


in 106 minutes. For such further particulars as are not 
to be found in the drawing, we refer our readers to our 
issue of May 15th. 
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Fig. 1 


A UNIVERSAL TOOL-ROOM LATHE. 


THE new model universal tool-room lathe of the Lodge 
and Shipley Machine Tool Company. of Cincinatti, is 
made of the nominal size of I6in., though it actually 
swings 18}in. To meet various requirements different 
types of headstock are supplied, viz.:—Four-step and five- 
step cone, single back geared; three-step cone, double 
geared ; and “ selective head ” for single pulley belt or 
motor drive. As the lathe is designed especially for tool- 
room work, it has certain refinements and attachments 
not required in lathes for manufacturing purposes. The 
unit system of construction is employed throughout, 
so that the application or omission of various attachments 
may in no way affect the other parts. All of these lathes, 
it may be mentioned, are made to jig and template, and 
are drilled, planed, and fitted to master plates so that 
attachments ordered subsequently can be readily applied 
by the customer. 

Fig. 1 illustrates the l6in. by 6ft. ‘‘ selective head ” 
universal tool-room lathe. The full additional equipment 
of this tool comprises pan, universal taper attachment, 
universal relieving attachment, translating gears for 
eutting metric threads in addition to English threads, 
draw-in chuck with collets, and step chuck with closer. 

















Fig. 3—TOP VIEW OF VARRIAGE 


Fig. 2 shows the l6in. by 6ft. four-step cone head universal 
tool-room lathe. 

The “selective head,”’ when driven by a constant speed 
belt or motor, gives twelve changes of spindle speeds 
obtainable by means of shifting levers. This head derives 
its name from the selective type transmission used in the 
gear-box, where there are chrome nickel steel heat-treated 
gears mounted on chrome nickel steel shafts running in 
ball bearings. A double nose for the spindle is used in 
both the selective and the cone head lathes. It provides 
a pilot for centring the chuck or face plate and a large 
diameter of shoulder against which the plate is screwed. 
As shown in Fig. 2, the main housing of the cone head is 
carried up slightly above the centre line of the spindle so 
as to make the construction more rigid and to tie the front 
and rear spindle bearings securely to each other and to the 
head. In each of the different styles of heads the back 
gearing is designed to give uniform progression over the 
entire range of speeds. On the three-step cone head the 
double back gear is moved lengthwise by means of a lever 
arranged at the top of the headstock cover. In the 
“selective head’ the back gearing is fitted at the front 
of the head. The back gear sleeve and pinion are both 
cut from a single steel forging. 

The spindle bearings are of special white metal and are 
interchangeable and replaceable. They are fitted and 
held into the headstock by screws. These bearings are 
faced and turned in halves to exact standard size and the 
screw holes are drilled to jig. The end thrust of the spindle 
is taken against the rear housing by alternate hardened 
steel and bronze washers. Oil wells are provided over the 
spindle and back gear bearings, and a wick oiling system 
delivers the oil by capillary attraction. All the bearings | 
in the quick-change gear mechanism and apron are reached 
by oil tubes. The tailstock is designed to allow the com- 
pound rest to be set at 90 deg. when using the tool on small 


diameters. Set-over screws are provided, and a hardened 
seale is secured to the lower side. Plug clamps designed 
to lock the spindle without throwing it out of line are pro- 
vided. The spindle is made of tool steel, graduated 
lengthwise on top for quick reference, and has a long 
traverse. 

The bed is of box section and the legs are set in from the 
ends. The shears are chilled with the object of increasing 
the life in alignment. The girders are as wide as the space 
between them. The 6ft. bed has three girders, all of 
which are of the inverted “‘ U”’ type. A planed pad is 
arranged directly under the headstock, and this pad receives 
the quick-change gear-box, which is tongued and bolted 








Fig. 4—AUTOMATIC CHASING STOP 


to it. A coarse pitch steel rack is bolted to the bed 
directly at the back of the lead screw, which latter is 
placed well up under the front carriage “ V.”’ 

The carriage, a top view of which is shown in Fig. 3, 
has an unusually long bearing on the outside shears. It 
is gibbed at the front, back, and inside. The bridge has a 


supplementary bearing on the inside front shear of the | 


bed for resisting the pressure of the cut and absorbing the 
vibration from the cutting tool. An oil trough is cast 
entirely around the carriage, and shear wipers are provided 
for the bearing surfaces. The cross feed screw has a 
self-locking micrometer dial graduated in thousandths 
of an inch. The compound rest top slide is also provided 


Fig. 2 


for imparting hand motion to the apron can be disengaged 
from the stem while chasing. The apron is tongued ani 
bolted to the carriage and the pinion engaging the rack 
on the bed is made of high carbon steel and hardened. 
The lead screw is set well up under the front carriage ‘‘ V ”’ 
to avoid overhang. 

An entirely new quick return of the carriage for screw 
cutting is embodied in the design of this tool, and is 
incorporated in the apron. The reverse is effected by 
friction and is controlled by the movement of the same 
lever which opens the half-nuts. By raising the half-nut 
lever, thus disengaging the half-nuts, the carriage stops. 
If the lever be then raised slightly higher the quick- 
return mechanism is engaged and the carriage returns 
at a speed four times as fast as that at which the thread 
is being chased. A new design of chasing dial is provided, 
which has a hardened notched disc mounted upon the 
shaft secured to a worm wheel which engages the lead 
screw threads. This notched disc has a_ longitudinal 
movement and any selected index may be engaged with 
the stop dog which prevents the half-nuts from becoming 
engaged, until the proper notch in the disc is presented 
to the dog. This preserves the accuracy of the lead screw 
by preventing the half-nuts from clamping on the tops of 
the threads, and where it is used the operator need not 
watch a dial. 

Fig. 4 illustrates the automatic chasing stop, which is 
attached to the dovetail of the carriage by a clamping 
screw and is directly connected to the lower slide of the 
compound rest. Its function is to form a dead stop’ for 
succeeding cuts over the thread. The rate of advance- 
ment or depth of cut can be adjusted to thousandths of 
an inch by knurled screws, and this cut may be varied 
from .002in. to .010in. in depth, and the setting of the 
depth of cut may be accomplished by withdrawing the 
cutting tool from the work. In using this device the 
operator need not watch the micrometer dial, but can 
chase the thread to the proper depth, the rest at all times 
coning directly against the dead stop. This chasing 
stop prevents breaking the point of the tool, and with the 
quick return reduces chasing to a very simple operation. 

The quick-change screw cutting and feeding attachment 
is bolted to a pad on the front of the bed underneath the 
headstock. This attachment has two shaft centres, one 
for the lead screw, the other for the cone of steel gears. 
The sliding tumbler is supported in a slide which is inde- 
pendent of the shaft bearings, and this slide is arranged 
close to the handle, which moves the sliding tumbler 
within the slot, so as to avoid overhang of the handle and 
to prevent binding and cramping when setting. Both 














Pig. 5—REAR VIEW OF RELIEVING ATTACHMENT 


with a self-locking micrometer dial, graduated in the same 
manner. It is designed so that the extreme width of 
the swivel rests directly upon the lower slide, thus avoiding 
overhang of the top slide. The lower slide is graduated 
on a vertical plane 90 deg. on either side of zero. 

The apron is of the double plate type and is provided 
with all-steel feed gearing throughout. The hand wheel 


shafts of the gear-box extend through the left end of the 
box and the change gear may be applied to either of these 
shafts. 

Power is transmitted from the feed gear on the end of 
the spindle to the stud in the headstock through a reverse 
plate, then through a quadrant mounted on the end of the 
gear-box, which quadrant gives three changes. The gear- 
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box itself gives thirty changes, so that with the quadrant 
ninety changes are provided in the regular quick-change 
gear mechanism. The housing carrying the sliding tumbler 
is locked into position before the intermediate gear can 
be meshed with the selected gear of the cone. All the 
shafts are short and the drive is direct. The index is 
attached to the top of the box, where it can readily be 
seen by the operator. 

With the metric index it is necessary to make the cone 
of gears the driver, whereas in the English index it is 
necessary to make the cone of gears the driven. When 
supplying the machine with metric attachment it is only 
necessary to add a gear cover, into which is mounted the 
translating gears. This gear cover is made a duplicate 
of a plate which is secured to the gear-box when the metric 
compounding gears are not supplied. When the gear-box 
is arranged for metric pitches it is possible to cut either 
metric or English threads by simply turning a knob 
attached to the bottom of the box. By turning this 
knob to the left the metric pitches are obtained, and to 
the right the English. It is also necessary to place the 
driving gear at the end of the gear-box on the proper 
shaft ; the upper shaft being for the English and the lower 
for the metric threads. 

The taper attachment requires no planed strip on the 
back of the bed, and therefore a special bed is not required, 
and the taper attachment can be applied to the machine 
at any time, all the carriages being drilled to receive it. 
The bracket carrying the swivel bar is bolted to travel 
with the carriage, so that at whatever part of the carriage 
the taper attachment may ‘be it may be instantly engaged. 
The taper attachment slide is provided with an extension 
which may be connected on either side, and this extension 
engages the arm which clamps it to the bed and holds it 
stationary when the carriage is feeding. The taper 
attachment swivel has a steel straight edge. A gibbed 
shoe slides upon it, which is secured to a slide. This 
confines the cross feed screw to it. The cross feed screw 
telescopes through the cross feed pinion on the front side 
of the carriage, so that the taper attachment may be used 
with a plain rest or with a relieving attachment, and the 
depth of cut set by the cross feed screw. The steel straight 
edge can be set to graduations in inches per foot, and a 
micrometer is provided to give fine adjustment in setting. 
A graduated steel scale with a compensating pointer 
gives accurate reading to the swivel bar. 

In addition to the parts above described for plain taper 
attachment, the universal taper attachment has a power 
traversing mechanism which slides it through its bracket 
at various rates of travel. Fig. 3 illustrates the universal 
taper attachment fitted to a carriage. A cover plate which 
protects the taper attachment rack, and a cover for the 
gears on the front of the apron, are purposely omitted to 
give a clearer idea of the construction. The mechanism 
for giving power traverse to the swivel bar of the universal 
taper attachment is controlled by a shaft extending through 
the bridge of the carriage and operated by change gears 
at the front. It is driven direct from the apron feed train. 
Thus, when the universal traversing mechanism is employed 
the forces necessary to produce the taper are all contained 
within the carriage and all side pull is eliminated. 

The plain taper attachment is satisfactory for tapers 
not exceeding 4}in. per foot, but on very, abrupt tapers 
it is, of course, impossible to drive the tools against such 
steep angles, and to accommodate work of this character 
the makers have provided an independent driving mech- 
anism for the taper attachment slide. Since the slide 
may be fed at various speeds it is capable of turning much 
longer tapers than with the plain taper attachment. In 
other words, if the slide feeds one-third as fast as the 
carriage, the carriage will travel 3ft. while the slide is 
travelling lft., and vice versé. ‘The complete range of the 
universal taper attachment covers tapers from l}in. to 
the foot, 54in. long, up to 134in. to the foot, 6in. long. 

The universal relieving attachment, illustrated in Fig. 5, 
is designed to produce radial, angular, end, or inside 
reliefs. It is never necessary to go behind the machine 
to make adjustment. Power is transmitted from the 
splined shaft at the back of the bed through the sleeve and 
change gears to a shaft below and parallel with the driving 
shaft. This lower shaft in the housing transmits its power 
through hardened spiral gears to the cam shaft which 
takes its bearing in the cross slide. This cam shaft engages 
a roller mounted in a plunger. The plunger in its turn 
engages a bell crank lever which is mounted in the top 
slide of the relieving attachment. The abutting portion 
of this bell crank lever is made adjustable by a screw, 
and by removing the top cover this screw may be set for 
various depths of relief from zero to jin. movement of 
slide. Since the power for operating the relieving slide 
is supplied directly through the swivel centre, the swivel 
itself may be set at any angle without affecting the 
movement of the slide. It is thus possible to relieve at 
any angle, inside or outside, or on the face of a piece of 
work. The cam shaft is placed below the surface of the 
bridge so that the full swing over the bridge is obtained 
for relieving. 

The draw-in chuck is mounted directly on the nose of 
the spindle. No draw tube passes through the spindle, 
which makes it possible for the draw-in collet to receive 
stock as large in diameter as the size of the hole through 
the spindle. Collets may be furnished for diameters from 
in, to Lisin., both inclusive. The collets are tightened 
and released by a small key wrench, which makes it 
unnecessary to hold the driving belt when tightening and 
releasing the chuck. <A step chuck with adjustable jaws 
and closer is made to apply to the regular draw-in chuck 
body, and may be employed when a finished piece must 
be true, as well as for facing thin pieces of large diameter. 








Launcu or A Norwegian Warsuip.—The Norwegian coast 
defence battleship Bjorgvin was launched from the Elswick 
shipyard of Sir W. G. Armstrong, Whitworth and Co., Limited, 
on Saturday afternoon, the 8th inst. The Bjorgvin is a sister 
vessel to the Nidaros, launched from the same yard on June 9th. 
These vessels have a length of 310ft., and are each of 4875 tons 
displacement. Their principal armament consists of two 9. 45in. 
guns and four 6in. guns. he whole of the armament is being 


constructed at Elswick, and the whole of the armour is being 

manufactured at the firm’s Openshaw Works at Manchester. 

The propelling machinery and boilers for both vessels are being 

— by Hawthorn, Leslie and Co., Limited, St. Peter’s 
orks, 
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THE subject of stress distribution in materials, which I have 
chosen for this address, is not one which an engineer can clain 
as his peculiar province, for it has been and still is a fruitful 
field of investigation for the mathematician, the physicist, and 
the geologist, and has always been so since the commencement 
of scientific inquiry ; indeed, it must have been the source of 
speculation and controversy ever since mankind emerged from 
a primitive state, and began to fashion dwellings, weapons 
and tools from the materials at command. 

The development of architecture from the earliest dwellings 
of savage races to the great temples of Egypt and Greece, the 
bridges and aqueducts of the Romans, and the medizval 
buildings of Europe, all bear witness to the accumulation of 
practical knowledge of the properties of materials and of the 
stress distribution in structures, which we cannot fail to admire, 
although we know far too little of the way in which these 
ancient structures were planned and constructed. The magni- 
ficent arched and domed buildings of the Roman period, and 
the stately cathedrals of later times with their wealth of archi- 
tectural form—tower and spire, flying buttress and vaulting— 
all show how considerable was the practical knowledge of stress 
distribution possessed by the master builders who planned and 
carried out these great structures. We, who inherit these 
buildings as a precious legacy of bygone ages, have at our com- 
mand far greater resources in the accumulated knowledge of 
centuries of scientific discovery and invention, and can build 
more complex structures—great bridges of steel, towering 
frameworks covered by a thin veneer of masonry, and floating 
arsenals of the most bewildering intricacy. All these we can 
show to our credit as the resuit of the steady increase of scientific 
knowledge applied to practical ends, but, even now, knowledge 
of the stresses which come upon these complex structures and 
machines is relatively small. Scientific investigations of engi- 
neering problems of stress still lag behind constructive ability, 
and defective knowledge is obscured more or less by approxi- 
mate theories and buttressed by factors of safety, which serve 
in one instance perhaps, but show in others that they have 
merely given a sense of fancied security with no real basis, and 
are more properly factors of ignorance, to be discarded at the 
earliest moment. Who, for example, can say with certainty 
what is the stress distribution throughout the compression 
members of a great bridge, built up of complicated steel shapes 
and plates, united by stiffening angles, gusset plates and in- 
numerable rivets. There is probably good reason for the belief 
that a great strut is relatively weaker than a small one, when 
both are designed according to the same approximate formule 
now used in current practice, and engineers are unwilling to 
take the responsibility for such members in a great structure, 
without providing a very ample margin of safety to cover the 
contingencies arising from lack of precise knowledge of the 
strength of these members. So numerous are the problems 
which arise in the design and construction of machines and 
structures, that it is perhaps not unprofitable to devote a short 
hour to the consideration of come of the available means which 
an engineer can use as a guide for his applications of science to 
construction, since of whatever kind are the professional 
activities he pursues, his place in the scheme of affairs mainly 
depends on his ability to make machines and structures for 
directing and modifying natural sources of power in known 
ways, or applying them to new purposes as scientific discoveries 
advance the boundaries of knowledge. 

The power to do this depends, to no small extent, upon the 
ability to determine the distribution of stress in a structure, 
and the skilful manner in which material can be disposed for the 
required purpose. 

It is of some help to our appreciation of the achievements of 
the great constructors of past ages, if we rémember that they 
probably all held the erroneous view that materials of con- 
struction are perfectly rigid bodies, and, indeed, we know that 
as late as 1638 Galileo Galilei was of that opinion, and that he 
came to an entirely wrong conclusion as regards the stress 
distribution in a loaded cantilever. 

It required the genius and insight of Robert Hooke to make 
a really great step, with his celebrated theory of the linear 
relation of stress to strain, and we can appreciate the glow of 
pride and satisfaction which he must have felt at his great 
discovery, when he records in 1675 that ‘“‘his Majesty was 
pleased to see the experiment that made out this theory tried 
at Whitehall, as also my spring watch.” 

Hooke had, in fact, discovered the fundamental principle 
upon which a theory of the elasticity and strength of materials 
could be based, and it would be interesting to trace the gréat 
advances which were rapidly made from this new vantage 
ground, whereby the main facts of the distribution of stress in 
simple members of structures became known, and a foundation 
was laid for the great advances of the mathematical theory. 
If I am silent upon the enormous developments of the modern 
theory of the strength of materials it is not from lack of appre- 
ciation, but because I do not deem myself adequately fitted to 
discuss the great work of the elasticians, which all engineers 
admire, and so few are equipped to follow with the full battery 
of mathematical tools which have been pressed into service 
in the pursuit of this great science. 

Among the greatest of the services rendered by early pioneers 
was that of Young, who was the first to notice that the elastic 
resistance of a body to shear was different from its resistance 
to extension or contraction, and this led him to define a modulus 
of elasticity for materials in compression. As Professor Love 
remarks: ‘‘ This introduction of a definite physical concept, 
which descends, as it were, from a clear sky on the readers of 
mathematical memoirs, marks an epoch in the history of the 
science.” 

From the standpoint of the engineer, nothing is of more 
practical importance than the great discoveries of Hooke and 
Young, that bodies like metal, wood and stone are ‘‘ springy ” 
and have a simple linear relation between stress and strain. 
It is probably within the mark to say that nine-tenths of all 
the experimental investigations on stress distributions in struc- 
tures have been entirely based on the fundamental principles 
which they enunciated, and new uses are continually arising. 
The recent application of the steam turbine to the propulsion 
of ships produced a profound change in marine engine practice, 
and incidentally involved an entire reconstruction of methods 
for obtaining the horse-power developed, which had been 
gradually ‘perfected from the time of Watt, but were absolutely 
useless for the new system of propulsion. Hooke’s discovery 
of the essential springiness of metals enabled engineers quickly 
to devise new instruments capable of accurately measuring 
the infinitesimal angular distortions of propeller shafts, and 
from these to determine the horse-power transmitted by the aid 
of an appropriate modulus. 

The construction of tall buildings affords another example 
where advantage has been taken to determine the loads upon 
columns by measuring the minute diminutions of length as 
the structure proceeds, thereby affording a valuable check 
upon the calculations for these members, and a reliable indica- 
tion of the pressures supported by the foundations. 

The distribution of stress in buildings constructed of composite 
materials like concrete reinforced with steel has also been 
examined by similar methods, and much data for guidance in 
future constructional work has been obtained, especially in 
the United States of America. 





The still more difficult problems involved in the determina- 
tion of the stresses in joints and fastenings of complicated 
structures have often been investigated by purely mechanical 
measurements of strain, and the experimental investigations 
of Professors Barraclough and Gibson and their pupils upon the 
distribution of stress due to riveted joints on curved plates 
of boiler shells afford a notable example of the successful applica- 
tion of the measurement of small strains to a stress problem of 
great complexity. That “ sci is t”’ is here 
sufficiently obvious, and it seems only due to the memory of 
that great engineer, Sir Joseph Whitworth, to refer to his great 
mechanical achievements of a true plane and well-nigh perfect 
screw, which enabled him to measure changes of one-millionth 
of an inch, and thereby gave experimental investigations of 
strains a new impetus, which is reflected in subsequent work on 
the subject. Nor must we forget the no less important exposi- 
tion, by Kelvin and Tait, of the scientific principles of instru- 
ment construction which have done so much for the design of 
instruments for the precise measurement of strains. Mechanical 
measurements cannot, however, completely satisfy all our 
modern requirements, since they are essentially average values, 
and fail to accommodate themselves to many of the problems 
which press for solution. 

In the quest for exact ae knowledge, the measure- 
ment of stress at a point becomes of paramount importance, 
and we may, therefore, inquire what further means the researches 
of pure science have placed at our disposal for the determination 
of stress distribution in materials, It is well known that many 
materials when tested to destruction show a considerable rise 
of temperature at the place of fracture, especially in very 
ductile materials ; but Weber was the first to discover that a 
metal wire when stretched within the elastic limit is cooled by 
the action of the load, and this result was deducted later from 
the laws of thermo-elastic behaviour of materials by Lord 
Kelvin, who showed that tension and compression loads produce 
opposite effects, and that materials which have the property 
of contracting with rise of temperature show thermal effects 
of the reverse kind. Although the changes of temperature 
produced by stress are small within the elastic range—less than 
1 deg. Cent. for most materials—yet their effect upon a thermo- 
couple is readily measurable if the equilibrating effects of 
surrounding bodies are neutralised or allowed for, so that stress 
distribution can be determined by thermal measurements at a 
point. The correction for such disturbing causes is usually an 
important factor, and is generally so large that experimental 
work is more suitable for the laboratory than the workshop ; 
but if all necessary precautions are taken a linear relation of 
stress to strain can be shown to hold up to the elastic limit of 
the material, while above this point the breakdown of the 
structure causes a rise of temperature of so marked a character 
that it has been utilised by several investigators as an indication 
of the yield point. 

Experiments, upon members subjected to tension, compres- 
sion and bending, show that thermal phenomena afford trust- 
worthy indications of the stress in materials so diverse as a 
rolled steel section, a block of cement, and beams of stone and 
slate. Although no attempt appears to have been made to 
investigate stress distributions of any great complexity, it 
seems not unlikely that thermal methods of investigation will 
ultimately prove of considerable value. 

The transparency of metals to Roéntgen rays is another 
phenomenon which has often been suggested as iikely to be of 
service for work on stress distribution in materials, and Mr. 
Howgrave Graham and I have examined a number of rolled 
metals under stress up to the breaking point, without, however, 
discovering any change in the appearance of the material as 
seen on a fluorescent screen. Although our experiments showed 
no perceptible change, it is, of course, not impossible that an 
effect may have escaped our notice. 

Another and still more fascinating field of research on stress 
distribution is afforded by the doubly refractive properties of 
transparent bodies under stress, a discovery made by Sir David 
Brewster almost exactly one hundred years ago, and but rarely 
made use of since by engineers, although Brewster himself 
immediately saw its value for experimental purposes, and 
suggested that models of arches might be made of glass, and 
the effects of stresses due to loading rendered visible in polarised 
light. Brewster carried his investigations further, by the 
invention of a ‘‘ chromatic teinometer”’ for investigating the 
nature of strains, and consisting of plates or bars of glass sub- 
jected to flexure in definite ways for comparison with the body 
under stress. At a much later date—1841—Neumann developed 
an elaborate theory for the analysis of strain in transparent 
bodies due to load, unequal temperature, and set, while, still 
later, the youthful genius of Clerk-Maxwell supplied an algebraic 
solution for the stress distribution in any plate subjected to 
stresses in its own plane. 

The early history of the development of this branch of science 
is, in fact, remarkable for notable contributions at long intervals 
of time, and the almost complete disregard by engineers of 
its practical importance. The application of optical investiga- 
tion to the determination of stress distribution in engineering 
structures and machines has, however, been hindered by causes 
which, although apparently insignificant, have been very real 
obstacles, and among these was the absence of a transparent 
material which could be fashioned into shapes suitable for 
investigating technical problems. It is not an easy matter, 
for example, to construct a glass model of a bridge free from 
internal stress, in the manner suggested by Brewster; and, 
moreover, glass is extremely fragile under load, especially in 
cases where the stress distribution in it varies very much, 
while the cost of construction is very great. Happily there is 
now no necessity to employ glass for experimental investiga- 
tion on engineering problems, since modern chemistry has 
supplied artificial bodies, such as the nitro-cellulose compounds 
used for many trade purposes, which have optical properties 
very little inferior to glass, are able to bear great stresses without 
injury, and also are capable of being fashioned with the ease 
and certainty of a wooden model. Photographic processes 
are also able to reproduce the brilliant colour effects caused by 
stress in transparent materials, so that permanent records can 
now be made for future reference. 

The construction of polariscopes for examining models on a 
large scale is very tial for technical research, and the great 
searcity of Iceland spar of sufficient purity and size for use as 
Nicol’s prisms has caused much attention to be paid to the 
construction of apparatus for producing plane polarised light 
by the aid of sheets of glass. Fortunately this presents little 
difficulty, and although the light is not nearly so well polarised 
as that obtained from a Nicol’s prism it is sufficiently so for 
the purpose. Large quarter-wave plates of mica have also 
been constructed by my colleague, Professor Silvanus Thompson, 
F.R.S., for obtaining circularly polarised light, and these have 
proved sufficiently exact and exceedingly useful for large models. 

It is of importance to show that the stress distribution revealed 
by a polarised beam of light passing through an elastic trans- 
parent material in.no way differs from that obtained by other 
means, and evidence is available in modern researches, especially 
by Filon, that the experimental results obtained with glass 
agree with those of the theory of elasticity, while a satisfactory 
agreement of a similar kind has also been obtained with nitro- 
cellulose compounds, although not in so complete and direct 
amanner. Such an agreement may be expected on theoretical 
grounds, since the values of the elastic constants do not affect 
the fundamental equations for stresses in a plane, and although 
for three-dimensional stress the effect of the stretch-squeeze 
ratio causes some difference, yet this is usually negligible. 
Most of the physical constants of glass have been determined 
with very considerable accuracy, but other transparent. sub- 
stances have so far received little attention, and their optical 
constants are not well known, The stress-strain relations of 
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glass and nitro-cellulose have been determined with considerable 
accuracy, and a useful idea of their relation to metals may be 
gained from the values of the stretch-modulus E and the stretch- 
squeeze ratio o, 

The accompanying table shows some average values for a 
few important materials, and it is of interest to note that the 
stretch-squeeze ratios of cast iron and plate-glass are very 
similar, while the values of the stretch modulus are nearly as 
three to two. ‘These two materials also possess other like 
characteristics: they are both very brittle, and possess well- 
developed crystalline structure, so that we may expect the 
properties of cast iron under stress to be very faithfully followed 
by plate-glass, 


Material. E 
Stee coe. dace 30,000,000 0.25 
Wrought iron 28,000,000 0.28 
Cast iron 15,000,000... ..  «. (0.25 
Plate-glass .. s SD 4. 5. os OO 
Nitro-cellulose 260,000 to 300,000 .. .. (0.40 


The high values of the stretch modulus for steel and wrought 
iron are not, apparently, approached by any transparent 
material having similar ductile properties, but although nitro- 
cellulose has a stretch modulus of rather less than one-hundredth 
that of steel, its stress-strain properties are not unlike. In some 
recent experiments with a miniature testing machine fitted 
with an arrangement for recording the stress-strain relations 
of xylonite throughout the whole range of stress up to fracture, 
the main characteristics of steel appear on a very much reduced 
scale, and give additional confidence that the results of optical 
experiments on this material are applicable to metal structures, 
The complete analysis of stress distribution in a plate is not, 
however, a simple matter, and the analysis of Clerk-Maxwell 
was intended to provide a solution based on the properties of 
the isochromatic and isoclinic lines, coupled with the law that 
the optical effect is proportional to the difference of the principal 
stresses at a point, and to the thickness of the plate. A principal 
stress perpendicular to the bounding planes is assumed to have 
no optical effect ; but since many cases have arisen where there 
are three principal stress components, it seemed desirable to 
examine such a case experimentally, It is a matter of some 
difficulty to arrange apparatus to stress a specimen in the 
direction of the incident beam, and at the same time observe 
the optical effect free from disturbing causes, since a trans- 
parent medium must be interposed for applying the required 
load, and this will be subject to stresses which may interfere 
with the optical effect on the specimen. 

Some observations on circular plates clamped at the edges 
and uniformly loaded over one face showed that the bending 
stresses produced in the plate caused very little optical effect, 
since the tension and compression stresses neutralised one 
another, while the shear effects also appeared to be practically 
negligible. The only remaining stresses of importance were 
those caused by the clamping plates at the boundary, which 
produced radial and circumferential stresses having circular 
symmetry, and as the optical effects of these latter disappeared 
at a small distance from the edge, a field of view was obtained 
in which the optical effects of load applied perpendicularly to 
the plate were quite small, even when the internal stresses were 
very great. 

Two circular plates clamped together to enclose a space 
between them may therefore be used as windows for observing 
the effect of a uniform pressure upon a transparent specimen, 
which latter may be a plate with its faces parallel to the end 
plates closing the chamber. If cubical compression is applied 
by a fluid, the principal stresses in the plane of the plate produce 
opposing optical effects and any remaining effect is due to 
perpendicular pressures on the faces. The arrangement of 
experimental apparatus, therefore, took the form of a pair of 
transparent windows separated by an annular disc, and firmly 
clamped. together by collars. The central chamber so formed 
was subjected to pressure of air, or other fluid, up to about 
1000 lb. per square inch, and afterwards the specimen was 
introduced and the same pressure applied; but no visible 
change of effect could be observed. Finally, the specimen was 
set in the field of view outside the chamber, and pressure again 
applied by the fluid, but still no change was apparent. In all 
three cases the optical effects produced were small, and prac- 
tically alike, so that the experimental evidence appears to 
warrant the conclusion that a principal stress in the direction 
of an incident beam of polarised light has no optical effect in a 
thin plate, or, at any rate, is so small that it may be neglected. 

That the retardation between the ordinary and extraordinary 
rays is proportional to the stress difference perpendicular to 
the incident beam within the elastic limit of the material may, 
therefore, be taken as reasonably accurate, although future 
research may show that it is only an approximation, or even 
that it is more accurate to commence from a fundamental 
strain equation; but according to present knowledge there 
appears to be no warrant for such a procedure. 

A more pressing difficulty arises with regard to the optical 
constant connecting the wave-length retardation with the 
stress difference. The recent researches of Filon on glass show 
that the value of this constant is curiously dependent on the 
previous history of the material, especially as regards its heat 
treatment. Until further knowledge is gained on this matter 
it appears to be necessaby to guard against errors in stress 
measurement from this cause by a careful selection and treat- 
ment of the material used, since for other artificial bodies we 
may find that the variation in the constant is not less in magni- 
tude, and is at least as complex as in glass. In some instances 
the stress optical coefficient may be dispensed with, and Filon 
has shown, in cases where a theory of stress distribution has 
been worked out and it is desired to compare it with the results 
of optical measurements, that the isoclinic lines offer many 
advantages, since they are independent of photo-elastic con- 
stants, and the material need only be subjected to small stresses. 

The experimental analysis of stress distribution in a body 
depends on the possibility of finding the magnitudes and direc- 
tions of the principal stresses at every point, and in practice 
it is found the simplest plan to determine the directions of 
stress from the lines of equal inclination obtained in plane 
polarised light, and to measure the stress difference by com- 
parison with a wave-length standard, such as a Babinet com- 
pensator, or by comparison with a simple tension member set 
along one of the lines of principal stress, and loaded until the 
total effect produced is a dark field denoting a zero value. The 
difference of the principal stresses is then measured in terms of a 
simple tension. This alone is insufficient to determine the 
distribution, unless one of the principal stresses is zero, and, 
in general, another independent measure must be obtained. 
This is very conveniently supplied by the change in the lateral 
dimensions of the plate under stress, since this change may be 
taken, in the absence of a third principal stress, as proportional 
to the generalised sum of the principal stresses throughout the 
thickness, 

The determination of the lateral strains in a comparatively 
thin plate, forming part of a model of a machine or structure, 
necessitates measurements of extremely minute linear quantities. 
If, for example, a plate of xylonite is taken, of the maximum 
thickness obtainable for optical work, a simple calculation 
shows that these strains must be measured to an accuracy of 
one or two millionths of an inch. Several instruments have 
been designed and constructed for this purpose, to fulfil con- 
ditions which appear to be essential for successful use. It is 
necessary to avoid all chance of injury to the surface of a trans- 
parent material, so that the measuring points of an instrument 
can only be pressed lightly against the surfaces, and the weight 
must, therefore, be supported independently of the model. 
In instruments so far constructed, the measuring mechanism 
is carried on a U-shaped frame, for convenience of movement 
from point to point of the specimen, One measuring needle 








is secured and operated by a calibrating screw, and the other 
is free to move a multiplying lever system, and thereby tilt 
a mirror to give an angular deflection, which latter is calibrated 
by reference to the standard screw when the instrument has 
been finally secured in place. In recent work the labour of 
accurately setting the instrument in a number of different 
positions has proved so great, that my assistant, Mr. F. H. 
Withycombe, has designed a useful adjunct in the form of a 
mechanical slide rest, to effect the required changes easily 
and expeditiously. In one arrangement, a bracket carries the 
measuring instrument on a three-point support, and movement 
is effected by slides arranged to give displacements along three 
axes at right angles, and their amounts are measured by micro- 
meter screws to an accuracy of rather less than one-thousandth 
of an inch, 

These methods of stress determination avoid the difficulties 
of the Clerk-Maxwell analysis, which necessitates the deter- 
mination of the equations to both families of isochromatic and 
isoclinic bands, usually a mathematical problem of considerable 
complexity. In some simple cases Mr. Scoble and | have verified 
the accuracy of the method of lateral measurements for deter- 
mining the sum of the principal stresses, by comparing the 
calculated stresses with the experimental values obtained in a 
plate of transparent material. We have lately carried these 
experiments a stage further, and have shown that the measured 
sums of the principal stresses in steel agree with the calculated 
values. ‘This experimental solution, in fact, gives the stress 
at a point in a plate, if the conditions are those assumed by the 
mathematical case of a plate where generalised equations of 
stress apply. 

It is at once obvious, if the utility of experiments on models 
of this kind is admitted, that experimental evidence is available 
on a variety of practical engineering problems covering a very 
wide field of practice, not merely qualitative, but quantitative, 
and approximating to the needs of the physicist and mathe- 
matician, and well within the known variations of the materials 
with which the engineer has to deal in his daily practice. 

During the last few years much attention has been paid 
to the determination of the stresses in structural elements of 
primary importance, but only a small number of cases have 
been examined, since even the simplest problems have proved 
somewhat difficult, and much time and labour have been spent 
in perfecting optical and mechanical appliances to suit the 
special conditions required for investigations on transparent 
models. A simple example of a case easily examined and of 
practical importance is that of a tension member subjected to 
an excentric load. The optical effects here show a linear dis- 
tribution of stress due to the combination of direct pull and 
bending, while the neutral axis moves towards the tension side 
as the stress increases. Not only can these effects be measured, 
but if the specimen begins to fail some indication is obtained 
of the way in which the stress distribution is changed to meet 
the new conditions, and there is found a tendency to an equalisa- 
tion of the maximum stress at the boundary, although at present 
the form of the curve of distribution beyond the elastic limit 
is largely conjectural. 

A case like that of a very short member subjected to direct 
compression is also not without interest, partly because it 
reveals unexpected difficulties. In the first place, it is not easy 
to apply a pure compression stress, and if the surfaces in contact 
are not of the same materials it appears to be practically 
impossible, since the lateral changes are unlike, and shear 
stress is therefore produced at the plane of the surfaces in 
contact. In a short member this shear thas a very important 
influence, and by interposing a thin layer of a material, such as 
india-rubber, between the pressure plates and the short trans- 
parent block, the artificial shear effect produced by the india- 
rubber is easily shown to influence the distribution throughout, 
and to increase the stress in a very marked way. Experiments 
on transparent materials show that the increase of stress may 
be 20 per cent. or even more. Such an effect is known to take 
place when cubes of stone are crushed between lead plates, and 
optical investigations on models have enabled a quantitative 
measure of the effect to be ascertained in this and other cases, 
thereby confirming the theoretical investigations of Filon on 
the distribution of stress in such members under various practical! 
systems of loading. 

The local effects produced near the points of application of a 
load are usually of considerable importance, and their influence 
on the stress distribution in beams has been examined by 
Carus-Wilson. The stress effects produced by discontinuities 
in materials is also of considerable interest, and the cases arising 
from the necessities of construction are infinite in their variety. 
The practical importance of an accurate knowledge of the change 
in stress distribution produced by changes of section in a member 
is so thoroughly appreciated that it needs no insistence, and it 
has received much attention from a mathematical point of 
view. Thus the local effect of a spherical cavity in a member 
subjected to uniform tension or compression load has been 
shown by Love to double the intensity very nearly, while 
Kirsch has shown that a small cylindrical hole in a tension 
member trebles the stress intensity. If the hole is elliptical the 
increase of stress may be still greater, and Inglis has shown, 
among other interesting cases, that if the minor axis of the 
ellipse is parallel to the direction of the applied load in a tension 
member, the stress intensity is increased by an amount measured 
by twice the ratio of the axis of the ellipse. A crack, considered 
as the limiting case of an elliptical hole, is thus seen to give 
extremely great stresses at the ends, tending towards infinite 
values for an extremely fine crack. 

Optical experiments afford an independent means of examining 
the alterations of stress intensity produced by discontinuities, 
and the results are found to agree remarkably well with those 
obtained from the theory of elasticity. The stress at the 
boundary of a small cylindrical hole in a plate has been found 
to be almost exactly three times the stress in the full plate, and 
the effects of holes comparable with the width of the tension 
member have also been examined in some detail. In the case 
of a rivet just filling the hole and exerting no tangential effect 
at the boundary, there is a lessened tension stress across the 
minimum section at the boundary hole, accompanied by a 
marked radial tension. These effects have been recently con- 
firmed in a mathematical discussion by Suyehiro. Other cases 
give satisfactory agreement with calculation, and we may 
therefore feel some confidence that experimental investigation 
will prove useful in some of the very complicated cases arising 
out of engineering practice where analysis is difficult, if not 
impossible. 

The effects of overstress in materials may also be examined 
by optical means, and although the laws relating to stress 
distribution in overstressed transparent material are not known 
the general effects observed in simple cases are fairly evident. 
If, for example, a tension member of glass is stressed, there is 
no ductile yielding of the material, and the stress will therefore 
rise very rapidly at the boundary of a small hole, and fracture 
will therefore occur with a moderate load. If, however, a 
ductile transparent material is employed, and the material 
shows signs of failure at the hole, the breakdown of the structure 
spreads outwards as the load is increased, until we may have a 
condition in which within the elastic limit the curve of stress 
intensity at the minimum section accords with calculation, 
but at the overstressed part the stress tends to equalise, and 
the curve of intensity tends to become horizontal near the hole. 
The mean value of this part of the stress distribution may be 
inferred from the difference between the total load and the 
measured values below the region of failure ; but the true dis- 
tribution of the overstress has not been accurately determined, 
so that the shape of this peak is largely conjectural. The 
effects of groups of rivets such as occur in bridges, boilers 
and structural members of all kinds, afford ample scope for 
further inquiry; but before more exact knowledge can be 





gained of the condition of stress in a complicated riveted joint 
it appears necessary to examine thoroughly the very simple 
cases, 

Mr, Scoble and I have examined the case of the load applied 
by one rivet to a plate with various amounts of overlap, and 
the stresses around the rivet holes have been measured with 
fair accuracy. Other interesting cases of discontinuity in 
structure are afforded by the engine hatchways, gun turrets, 
funnel openings and the like, in ships’ decks, and some progress 
in this direction has been made by experiments on model decks 
subjected to loads like those produced when a vessel meets the 
waves due to a head sea. Even if the utility of transparent 
models is left out of account, it is generally acknowledged that 
many engineering problems are often simplified by the use of 
models of machines and structures on a small scale, where 
circumstances forbid experimental examination of the actual 
work. No defence of their use is, I think, necessary, since the 
employment of models is a characteristic feature of British 
methods, not limited to engineers. Kelvin did not disdain their 
use, and his successors, who have done so much to advance 
knowledge of the ether and the atomic dust, have freely employcd 
their great ingenuity in the construction of mechanical model 
and diagrams to explain their views, as in the Lodge cog-wheel 
diagrams of the ether, the planetary systems of atoms of J. J. 
Thomson and Rutherford, and the grouping of elements by 
Soddy. Engineers have not the same great difficulties which 
confront those who are advancing the boundaries of pure 
science ; their models are very much what they please to make 
them; but, even then, problems arise which are sufticiently 
difficult to tax all the resources of applied science. ‘The behaviour 
of models considered as similar structures is, therefore, a subject 
which engineers are bound to investigate in order to determine 
the effects of fixed and moving loads, the action of wind, the 
pressure and frictional effects of steam and other fluids, and 
many other problems. In the majority of cases the simplest 
and the most direct method is the experimental study of a 
model, from which to obtain the data required for calculating 
effects on a full-sized structure, and hence the laws of similarity 
have received a very close scrutiny. 

Although most valuable information can be obtained from 
models, their usefulness is clearly limited. The effects of the 
deadweight of a structure are proportional to the cube of the 
linear dimensions, and are, therefore, not usually measurabl 
on a model except in exceptional circumstances, as, for instance, 
where elastic jellies are employed, as in the well-known investi- 
gations of Pearson on the stress distribution in reservoir dams. 
Nor are questions of stability easy to solve, since the forces 
producing instability are proportional to the size of the model. 
On the other hand, stress effects due to applications of load may 
be measured by the strains produced in a model of the same 
material, if the loads are proportional to the squares of the 
linear dimensions. The effects of applied load are studied even 
better in a model constructed of transparent material, since the 
variation of stress from point to point can be studied with much 
greater ease and certainty. 

As detailed models of this latter kind present some variations 
from the usual laws of similarity, it may be of interest to indicate 
their nature. Questions of deformation clearly involve the 
elastic constants of the transparent material and their relation 
to those of the proposed structure, while stress distribution in 
the solid is influenced by the value of Poisson’s ratio. This 
latter effect is quite small for glass, but may become appreciable 
with other substance. It is negligible in a model of any material 
which approximates to a thin plate stressed by forces in its 
own plane. The optical effects for any given load are, moreover, 
independent of the thickness of the material, and depend upon 
the stress difference, so that colour effects are obtuined which 
may be regarded as pictures of shear stress throughout the 
model. Modern researches on ductile materials like structural 
steel indicate that such materials fail at some limiting value 
of shearing stress, and since the places where these limiting 
values are reached in the model are visible to the eye, the 
weak places in the design of a structure can be ascertained and a 
faulty design corrected by purely experimental means. In 
this connection it is of interest to mention that M. Mesnager, 
the chief engineer of bridges and roads to the French Govern- 
ment, has recently constructed an elaborate model in glass of. a 
design for an arched bridge of about 310ft. span. This investiga- 
tion was considered advisable for a work of this magnitude 
constructed of reinforced concrete, in order to check the calcula. 
tions, especially of maximum stresses in the arched ribs, which 
latter were assumed to be fixed at the ends. 

The effects of reinforcements were allowed for by determining 
equivalent sections of glass for the members of the model. 
Many difficulties had to be overcome in the production of a 
model free from optical defects, but these were all successfully 
surmounted. ‘The stresses in the model were determined by 
aid of a Babinet compensator, and formed a valuable check 
upon the calculations for a structure of this great magnitude 
and somewhat unusual design. 

In this brief and incomplete account of a small branch of 
applied science relating to engineering the fundamental impor- 
tance of discoveries in pure science is manifest. The discoveries 
in pure science and their innumerable applications to practical 
ends are ever a potent factor working for the common good, and 
the value which the British Association places upon applied 
science was most cordially voiced by Professor Bateson in his 
Portsmouth Address, when he said: ‘‘'To the creation of 
applicable science the very highest gifts and training are well 
devoted,”” and, “‘The man who devotes his life to applied 
science should be made to feel that he is in the main stream of 
scientific progress. If he is not, both his work and science at 
large will suffer. The opportunities of discovery are so few that 
we cannot afford to miss any, and it is to the man of trained 
mind, who is in contact with the phenomenon of a great applied 
science, that such opportunities are most often given ’’; and, 
again, “‘ If we are to progress fast there must be no separation 
between pure and applied science. The practical man with his 
wide knowledge of specific natural facts, and the scientific 
student ever seeking to find the hard general truths which the 
diversity of Nature hides—truths out of which any lasting 
structure of progress must be built—have everything to gain 
from free interchange of experience and ideas.” 

Engineers who are more immediately concerned with the 
roblems of directing the great sources of power in Nature 
‘or the use and convenience of man are indeed grateful to our 
President for these inspiring words, and trust that the ties 
which unite investigators in pure and applied science will never 

slacken, but will knit together more closely for a joint advance 
to a more perfect understanding and utilisation of the laws of 
Nature. 











THE CoMMISSIONERS OF WORKS AND THE PRESENT CRISIS.— 
It having appeared from various inquiries addressed to the Com- 
missioners of Works that there exists some apprehension lest 
unemployment should be increased in the building and other 
trades by suspension during the present crisis of building and 
engineering operations provided for in the estimates of the 
Office of Works recently approved by Parliament, the Com- 
missioners consider it desirable to state publicly at once that it 1s 
their intention to proceed with all services in their charge, to 
employ as many men as possible to carry out such services, an 
to develop and expedite their building programme in any way 
practicable. The First Commissioner, as the Minister mainly 
responsible for Government building, has also taken the oppor- 
tunity of expressing his sincere hope that private individuals, 
companies, firms, and contractors will spare no effort to follow 
the policy of the Government in this matter so far as circum- 
stances admit. 
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PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present be published in an enlarged and extended form. 


THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
@LHER DISTRICTS. 

(From our own Correspondent.) 
An Iron Boom. 


Buyers are now on the Birmingham Iron 
Exchange in great numbers. This is a great change 
from previous conditions. Ever since it became evident 
that Great Britain would be drawn into the war, makers 
of iron and steel and their agents have been bombarded 
with orders. Consumers have for so long bought just 
sutlicient material for their immediate requirements that 
the restriction of supplies which the war involves is a 
serious matter for them, and they are hurrying to cover 
their commitments, even at the greatly higher prices now 
ruling. There is a good deal of business to be had in 
most departments, but iroumasters are generally on the 
cautious side, and are not prepared to commit themselves 
to any considerable extent. Price lists have been almost 
universally withdrawn, and it is impossible to buy in 
large quantities or for delivery far ahead. In some depart- 
ments makers will not quote at all. It is understood that 
a revision of the Staffordshire marked bar price is under 
consideration, The present basis is £8 10s., and an 
advance of 10s. or more likely of £1 per ton, will probably be 
declared within the next few days. After the HKuropean 
conflict of 1870, prices of marked bars commenced to go 
up in the autumn of 1871, and 1872 was the most remark- 
able year which has occurred in the history of the Stafford- 
shire iron trade, since in a period of only twelve months 
the price of iron increased 100 per cent. over its normal 
value. The chief occasion of the extraordinary augmenta- 
tion in quotations at this time was the diminished activity 
at the continental ironworks consequent on the exhausting 
war of 1870-71 and the new demand which arose at its 
close for the construction of ironclad ships and other 
similar purposes. The advances, it is now recalled, 
followed upon a five years’ more or less marked trade 
depression. When prices were at their maximum, good 
merchant bars were not obtainable under £14 10s., and 
the average was nearer £15; best sheets were quoted 
£20 to £23, according to brand ; Staffordshire iron boiler 
plates, £18 10s. to £19 10s. ; hoops, £16 ; and Staffordshire 
marked bars, £16. Whether the iron trade is in for a 
return to these great times upon the occasion of this war 
is the question which on Birmingham Iron Exchange this 

Thursday—afternoon everyone was discussing. Many 
firms engaged in the merchant bar industry now refuse 
to quote at all under present conditions. In many instances 
as much as £7 to £7 10s. is asked for merchant qualities, 
which is an advance of 10s. to 17s. 6d. per ton. For nut 
and bolt iron, sellers ask £6 15s. to £7. These quotations 
are only tentative. Conditions change almost hourly, 
and sellers show no anxiety to enter into commitments. 
Their’ policy is one of waiting. The manufacturers of 
gas tube strip iron have met at Queen’s Hotel, Birmingham, 
this week to discuss the position. In this branch there 
has been keen price cutting, and quotations were down 
to £6 to £6 5s., at which it was impossible to make a 
reasonable protit. To meet the fresh advance in pig iron 
it was accordingly decided to raise prices by £1 per ton, 
making the range of quotations £7 to £7 5s. With the 
competition from continental firms removed, makers 
of gas strip consider this a good time to make an effort 
to re-establish the association which was dissolved in May. 


Steel Prices Advanced £1. 


The quickest movement has been in finished 
steel. Makers who at first quoted 10s. rise have now put 
prices up by £1 per ton, and will only sell for short periods, 
and not make contracts. There is a sudden desire by 
buyers to arrange for deliveries, fearing prices will go 
higher, so that now makersare becoming exceedingly busy. 
The managing direetor of one of the largest steel concerns 
in this district declared to me this week, ‘‘ We are deluged 
with orders, and our experience is that of other firms also.”’ 
The Earl of Dudley’s Round Oak Iron and Steel Works 
have been good enough to supply me with their new— 
tl per ton advance—quotations for Siemens steel, as 
follows :—Angles, 6in. to 12in., £7 5s.; tees, 6in. to 10in., 
{7 12s. 6d.; flats, over 5in. wide, £7 10s.; channels, 
bin. to L2in., £7 10s.; flats, 2in. to 5in., £7 15s.; rounds, 
2in. to 7in., £7 12s. 6d.; squares, 2in. to 5in., £7 12s. 6d.; 
rounds and squares, £7 15s.; joists, basis £7 5s. Alfred 
Hickman, Limited, of the Staffordshire Steel Works, 
have supplied me with their new Bessemer material prices, 
as follows :—Rounds and squares, £7 7s. 6d. per ton basis ; 
angles, £6 17s. 6d. per ton basis; flat bars, £7 2s. 6d. per 
ton basis; tees, £7 5s. per ton basis; tin-plate bars, 
£5 5s. to £5 10s. per ton; Bessemer billets, £5 to £5 10s. 
per ton. The deliveries of Belgian and German billets and 
other semi-raw steel are entirely stopped, as well as some 
other descriptions of steel which of late have arrived in 
large quantities from Antwerp. Merchants who are 
under obligations to customers to supply this European 
material have had to issue circulars stating that there is 
now none available. The result is that consumers who 
for some time have discarded local supplies for foreign 
raw steel now have to turn to Staffordshire and other home 
steel makers, and this is making steel producers locally 
very busy. One local manufacturer informs me that 
several weeks ago he bought £2000 worth of German steel 
bars, and they are nearly all delivered. A significant 
feature of the transaction is that he bought them direct 
from the works, and he was given the option that if 
the war then rumoured became a fact he would not be 
expected to pay until affairs in Europe were settled. 
He now expects to have a long period of credit. ~The 
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suspension of raw steel products from Germany, Belgium 
and France means a difference of 45,000 tons of material 
to this country. Prices of Bessemer and Siemens bars 
and billets of local manufacture have risen in consequence 
of the stoppage of continental supplies 10s. to 15s. per 
ton, and are now quoted £5 5s. to £5 10s. per ton. 


Serious Galvanised Iron Situation. 

Those makers of galvanised sheets who have 
considerable stocks of spelter on hand would seem to be 
in a position to make big profits. The supply from Germany 
is now stopped, and there are signs that large quantities 
of sheets will be wanted by the War-office and others. 
It is stated on the market that already War-office inquiries 
have been received for sheets and light steel structural 
material for stores, huts, &c., though no definite informa- 
tion as to orders placed can yet be obtained. The entire 
stoppage of spelter from the Continent prejudiced gal- 
vanised iron. Makers, who lately bought spelter at 
£21 10s. are told that the next price will be £30 per ton, 
and that bank-notes must be forwarded before deliveries 
commence. With the closing of the ports for galvanised 
iron, many galvanisers will not now buy black sheets. 
About 5000 men are thrown out of employment. Other 
Cheshire and Lancashire galvanised sheet makers, it 
is reported this week on ’Change in Birmingham, are 
finding themselves compelled to take a similar serious 
step. Galvanised sheets on Birmingham Exchange have 
advanced perhaps as much as 15s. and in some cases £1 
per ton, the late minimum of £10 15s. for sheets of 24 w.g., 
f.o.b. Liverpool, having now become £11 10s. to £11 15s. 
per ton. Hard spelter, previously £21 per ton, has now 
gone up to somewhere near £30, because of the complete 
stoppage of the large German supplies. The United 
States and Australia are, however, still open to us from 
whence to draw. And there are, of course, some good 
native English supplies. 


Pig Iron the Key of the Position. 

Makers of pig iron do not care to sell, and many 
of them announce they have none, though it is known 
they have stocks at the furnace. What they really mean 
is that they are going to command higher figures. 
William Roberts, Limited, Tipton, one of the leading firms 
of Staffordshire forge pig iron makers, have advised me 
that prices have advanced an average of 7s. 6d. per ton. 
T. and I. Bradley and Sons, Limited, Darlaston, have 
forwarded me a precisely similar communication. Other 
local firms and Midland makers—embracing the Derby- 
shire, Northampton and Nottingham districts—quote 
fully 5s. to 5s. 6d. advance, and some of them more. 
The pig iron makers virtually hold the key to the present 
position, and it depends upon what extent of advance 
they go as to the prices to which manufactured iron, and 
to some extent steel also, will rise. Makers and holders 
of foundry pig are not disposed to part with it. They look 
for a brisk call for naval gun material to replenish 
Admiralty stores. In former periods of war it is recalled 
that foundry iron stocks have been taken up instantly, 
leaving ordinary consumers without supplies. The same 
expectation applies to hematite. The makers of Stafford- 
shire, Derbyshire and Northamptonshire foundry pig iron 
have constant. offers. 


Relief for the Unemployed. 

With the view of providing relief for the distress 
arising through the closing of factories and workshops and 
short time, the Birmingham City Council has determined 
immediately to undertake improvement works connected 
with the parks and streets and roads of the city, which 
otherwise would have been spread over the next twelve 
months. In this manner it is hoped to provide for many 
families who would otherwise have been in distress. 
The work will include road widening, road construction- 
ing, navvying in connection with town - planning 
schemes, &e. Alfred Hickman, Limited, steelmasters, and 
many of the Birmingham and district manufacturing 
firms, also announce private relief schemes, which will 
also include the wives and families of workmen who have 
been called to the colours. 


Interesting Items. 

One of the Birmingham hardware trades that 
seem likely to be dislocated by the war is the wire nail 
trade, which is an important industry. Supplies of wire 
nails—hitherto a great matter—will be stopped from 
the Continent, and it is difficult to see how English-cut 
nails can take their place. Quotations for wire nails 
received from Belgium in the early part of last week 
named 6s. 6d. to 8s. per keg, f.o.b. Antwerp, as the 
European price, the inquiry relating to a 500 tons order. 
European supplies of nuts and bolts, wrought iron tubes 
and iron and steel castings, will also be all cut off. But 
this will only make things the better for the Birmingham 
firms. The workshops and factories of Coventry reopened 
this week after the holidays. A few heavy engineering 
shops were opened for work in the middle of last 
week. The present intention of the Coventry manu- 
facturers, if possible, is not to cancel orders for material, 
and to work on nearly full time. Ordnance and motor 
trolley hands are working not merely full but overtime. 
A notice has been issued by Messrs. W. Goodyear and Sons, 
Dudley, East Worcestershire, manufacturers of motor 
car wheels and files, who employ about 400 hands, stating 
that they can find work for only a limited number of 
people, and that preference will be given to men with 
families. They advise unmarried men to join the colours, 
and promise that the situations of those who do so will 
be kept open. 


LATER. 


The Birmingham and _ District Engineering 
Trades Employers’ Association announces that the engi- 
neering works of the city and district ‘* will be kept going 
as far as possible, though short time may be inevitable 
in works not employed on Government or ordnance work.” 
Messrs. John Thompson, Ettingshall Boiler Works, 
Wolverhampton, have proposed a scheme, which the work- 
men have accepted, to deduct 10 per cent. from the 
operatives’ wages weekly, to be set aside for their future 
benefit in case the war entails a stoppage of trade. The 


firm agrees to place into the fund an equal share with the 
men up to the first £500. Alfred Hickman, Limited, 
Spring Vale Steel Works, announce that they have-received 





“a great influx of trade since the outbreak of the war, 
and they believe they will be able to keep their works 
going all through.’”’ Noah Hingely and Sons, Limited, 
Netherton Lronworks, advise me by wire that the price 
of their ‘‘ Netherton Crown” bars has been advanced 
to £8. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MAncHESTER, Thursday. 
Small Market. 

‘THe attendance on the Iron Exchange on Tuesday 
was of comparatively small dimensions, and many import- 
ant sellers and buyers were absent. Inquiries regarding 
pig iron demand were more satisfactory than has been the 
case for some time past, although the market remains 
more or less demoralised, and prices are quite neminal. 
In some makes quotations have been withdrawn. As 
regards local engineering conditions, it is certain that 
this industry has been hard hit. Some firms in the district, 
notably the textile part, have stopped, but generally the 
feeling is fairly good. Every effort is being made by local 
firms to minimise the trouble. There is, however, no 
blinking the fact that demand has been largely curtailed. 
Under the present conditions it is obvious that quotations 
are very irregular. Finished iron and steel are nominal. 
Hoops, iron and steel, £8 17s. 6d. to £9 7s. 6d.; iron sheets, 
£9 17s. 6d. to £10 2s. 6d.; steel sheets, £9 10s. to £9 15s.:; 
English billets, £5 15s. to £5 17s. 6d.; cold-drawn steel, 
£9 15s. to £10; boiler plates, £8 5s.; plates for tank, 
girder, and bridge work, £7 15s. to £8. All prices of copper 
uncertain and to be regarded as nominal. Sheets, strips, 
&c., £80 per ton; small lots, 10d. per pound; rods, £78 
per ton; small lots, 10d. per pound ; copper tubes, 103d.; 
solid-drawn brass tubes, 83d.; brazed brass tubes, 10}d.; 
condenser tubes, 9}d.; condenser plates, 7jd.; rolled 
brass, 8jd.;\ brass turning rods, 8d.; brass wire, 84d.; 
yellow metal, 74d. per pound. 


The Lancashire Coal Trade. 

There was a steady demand for house coal at 
late rates, but occasionally some collieries quoted 6d. per 
ton more. There were no offerings of slack and engine 
fuel, and merchants were anxious about how future deli- 
veries would be dealt with on account of short time in the 
cotton districts. It is to be hoped that an amicable 
arrangement will be come to on present conditions. Ship- 
ping demand, except for coastwise trade, is at a standstill. 
Quotations .—Best Lancashire house coal, 17s. 8d.- to 
18s. 10d.; good medium, 16s. 2d. to 17s.; domestic fuel, 
13s. 5d. to 14s. 5d.; screened steam coal, lls. 6d. to 13s.; 
slacks, 9s. to 10s. 9d. per ton at the pit. 


Lancashire Engineering Trades and the War. 

Although the engineering trades in Lancashire 
and Yorkshire are not, on the whole, so prosperous as 
they have recently been, there is still a very fair amount 
of work in hand, and it seems to be generally recognised 
that in order to make this work go as far as possible the 
best course to take to prevent unemployment is to retain 
as many hands as possible, but restrict the number of 
working hours. With this object in view many firms have 
promptly decided to adopt short time forthwith, and [ 
hear that there is a consensus of opinion amongst some of 
the larger employers to run the works from 9 o’clock to 
4 o’clock each day, except in shops which have a consider- 
able amount of work for the British Admiralty in hand, 
when full time will be necessary. There is no sign of 
panic among either the men or the firms, both labour and 
capital recognising that this is a case in which they must 
pull together for the common welfare. Indeed, I hear 
that the staff of one of the largest firms which is chiefly 
engaged on work for Germany has agreed to a reduction 
of salaries by one-third. Unfortunately, the conditions 
and nature of the work in hand are so diverse that it is 
quite impossible to adopt any uniform system. Work for 
the home market and the Colonies can be safely pushed 
on and payment will no doubt be made in due course. 
Many local machine tool makers are busy with tools for 
the Russian Government, and this will probably have to 
be shelved, both on account of difficulties in delivery 
and deferment of payments. It seems, however, that 
when the war has been brought to an end enterprising 
British firms will have a splendid opportunity of capturing 
trade in Eastern markets, which has hitherto been largely 
secured by Germany, and it behoves the British engineer 
to be prepared for the new state of things. 


Barrow-in-Furness, Thursday. 
Hematites. 

Industrially there is little or no change to note 
in the general condition of the hematite pig iron trade. A 
large volume of iron is being produced throughout the 
district, and this is all going into immediate consumption, 
the steel works in the district again being at work. The 
market, however, is uncertain. The business being done at 
present is only for small parcels to enable users to tide 
over their immediate wants. As to the future, there is, 
naturally, great uncertainty, and as to whether the iron 
trade will benefit or otherwise by the international dis- 
turbance it is impossible for the present to say. It may 
easily happen that supplies of foreign ore will be cut down, 
at any rate for some time; but, on the other hand, local 
supplies are fairly adequate, and at some of the mines 
big tonnages of ore are held. As regards prices, the old 
quotations mostly remain in force, but are to a great 
extent merely nominal quotations. Parcels of mixed 
numbers of Bessemer iron are quoted at 66s. to 66s. 6d. 
per ton, and special brands are at 72s. to 73s. per ton. 
Warrant iron is not being quoted at present. About 
4000 tons of iron are held in these stores, mostly in Cumber- 
land. 


Iron Ore. 

In the iron ore trade there is plenty of life at 
the pits, but, of course, there is the same uncertainty 
here, although it may react in favour of a bigger use of 
native sorts. Good average qualities are at 13s. 6d. to 
15s. 6d., and the best ores are at 20s. per ton net at mines. 
Spanish ores are nominally quoted at 16s. to 17s. per ton 
delivered. There were no arrivals last week or this week 
either at Barrow. 
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Steel. 

There is again industrial activity in the steel 
trade and the mills are at work. The demand for steel 
rails has shown a falling off of late, and this week the 
inquiry is a particularly quiet one. Heavy.rails are at 
£5 12s. 6d. to £5 17s. 6d. per ton, with light sections at 
£6 7s. 6d., and heavy tram rails at the same figure. For 
steel shipbuilding material there is a steady request, and 
it is quite likely that there will be an increased demand 
in the immediate future; but again it all depends upon 
happenings. Ship plates are at £6 10s. to £6 15s. per ton. 


Shipbuilding and Engineering. 

Never has there been such a rush in the ship- 
building and engineering trades as is being experienced 
at the present time. Last week should have been observed 
as a holiday period, but with the declaration of war 
Messrs. Vickers appealed to the patriotism of their work- 
men to return to their work, and by the end of the week the 
whole place was humming with activity. The battleship 
built for Turkey has been taken over by the British 
Government and has been re-named Erin. 


Fuel. 
There is a brisk demand for coal, which is being 
quoted at 15s. 6d. to 17s. 6d. per ton, and East Coast coke 
is at 19s. to 22s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Outlook Improving. 

ArTrer the first shock of the European War 
the outlook here for the iron and steel trade is rather more 
reassuring. Of course, as could only be expected, peaceful 
occupations are, for the moment, pretty well at a standstill. 
The various works engaged upon export orders are par- 
ticularly feeling this. Prior to the outbreak of hostilities 
trade was assuming a normal condition of constant employ- 
ment—without a boom. At the present time, therefore, 
there is no dearth of orders to maintain most establish- 
ments in fairly good occupation, but as the bulk of them 
are on export account, operations are temporarily, at all 
events, suspended. From what one can learn, the firsi 
impulse of shippers was to issue instructions not to proceed 
with many of the orders placed here until further com- 
munication. It is obvious, therefore, that what is wanted 
is an assurance to shippers that the manufactures can be 
safely convoyed to their various destinations. Last week 
all such outlets appeared to be closed, but now, happily, 
this embargo is being considerably relaxed. The insur- 
ance scheme of the Government is certainly tempting 
some of the more adventurous ones, and as the days go on 
and nothing untoward happens shippers are gaining more 
confidence in the Government being able to keep open the 
chief trade routes. As a consequence, some firms, since 
my previous report, have received orders to proceed with 
work in hand, and it is hoped that as time goes on this will 
become more general. Insurance companies, however, 
may still exhibit nervousness, and I hear that some 
shippers are requiring payment of freight and insurance 
before taking any shipment of goods. It is hoped, never- 
theless, that this state of things will speedily change for 
the better, and that want of employment will not be so 
acutely felt as the pessimists would have one believe. On this 
head the time of the year is very much in favour of mitigat- 
ing any suffering that may occur, for the holiday season is 
not over, and many firms have members of their staffs 
on military service. As the autumn approaches, therefore, 
and communications on the trade routes are re-established, 
work will, it is hoped, be running fairly well. 


The Trade Routes. 

The armament firms, as may be expected, are 
well employed, and the various auxiliary departments of 
firms supplying accessories for warlike material are also 
experiencing great activity. Even apart from armaments, 
work was partially resumed in the Sheffield district on 
Monday, and some firms are running full time in certain 
departments. There is, indeed, great pressure for deliveries 
to engineers and manufacturers up and down the country 
who are working for the Government. At the same time, 
many moulders and engineers and their labourers have 
been paid off, and the number of the unemployed in the 
city is already large. However, the situation may be 
relieved almost immediately by reason of the requests being 
received for engineers, fitters, smiths, and some other 
classes of workmen at the Government dockyards and 
works. In fact, an improvement in the demand for some 
of Sheftield’s staple goods is believed to be probable in the 
near future. One of the principal grounds for this belief 
is that a large volume of trade which has been going 
regularly to the Continent will be diverted to Britain. It 
certainly cannot be placed in Europe in the existing cir- 
cumstances, and must perforce either come here or go to 
the United States. This is one of the results of the 
war which manufacturers here are anticipating will save 
the situation, in Sheffield at any rate. There should be 
the double advantage—a complete cessation of raw 
material from the Continent and orders diverted to this 
country. All that is now required is for the trade routes to 
be so policed by the Navy that fair services of steamers 
can be maintained, I[t must be admitted that the lack of 
this has led to the cancellation of a very large number of 
contracts, but as the routes become safer for ships trade 
will improve, there being plenty of work to be done as soon 
as deliveries to such places as the States, Canada, Australia, 
South Africa, New Zealand, and South America can be 
assured. Should there be delay in this matter, however, 
it was represented to me this week by a highly placed 
official of one of the principal firms, the large works must 
gradually bring to a stop all their departments not em- 
ployed on Government orders. Regarding the railways, 
traffic arrangements to the coast are being well maintained, 
and the present and past weeks have shown little falling 
off from the normal. There are, of course, very numerous 
military transport trains which take precedence, the lines 
being practically held by the State, but all goods accepted 
by shippers and consigned direct to waiting vessels are 
dealt with with very little, if any, delay, though the East 
Coast is entirely closed, and by several other routes no 
goods are being booked. This week definite shipments 





have been made to such places as the States, India, and 
the West Indies. 


Pig Iron. 

The Redbourne Hill fron Company, of Froding- 
ham, Lincolnshire, has damped down two of its blast 
furnaces, and the third has not been at work for some 
time. The output of these furnaces has been about 
1500 tons of pig per week, a large proportion of it being 
basic quality. There are also rumours of furnaces on the 
East and West Coast being, or about to be, blown out 
but this will depend very much upon whether our Navy 
can keep open the routes to Spain by which so large a 
proportion of the hematite ore used comes to this country. 
At the moment of writing, although hematite iron 
prices are stiffening, especially East Coast, there appears 
to be no great advance in quotations. On the other hand, 
Lincolnshire ironmasters, who have been suffering some- 
what from the lull in trade, are receiving considerable 
orders for basic iron, which business a few weeks ago would 
have been taken by Germany. In normal times a fair 
proportion of the Lincolnshire make goes to the Continent, 
but under the the prevailing extraordinary circumstances 
there is no lack of demand, orders on home account easily 
absorbing the difference, and prices have risen about 3s. or 
4s. per ton, though it is difficult to ebtain quotations, 
which vary considerably. The damping down mentioned 
in North Lincolnshire has rather benefited the Derbyshire 
iron makers, who are experiencing a fairly keen demand for 
forge. This iron was sold last week at 49s., and Lincoln- 
shire forge at 8d. more, but a few days later the Lincoln- 
shire prices rose by ls. 3d. (asked), and offers for Derby- 
shire have this week been made at 52s. 6d. Merchants 
with stocks, however, are not anxious sellers, being of 
opinion that prices will see a higher level yet, and to this end 
they have in some cases refused the offers mentioned. 
Foundry iron is, so far, a poor market, though quotations 
at 52s. 9d. to 53s. 9d. Sheffield are a little stiffer, but 
not to anything like the same extent as forge. 


Bar Iron, Billets, Fuel, &c. 

The South Yorkshire Bar Iron Association met 
this week and decided to advance the price of crown bars 
by 20s., bringing the quotation per ton to £8 5s. Bar iron 
has been under a cloud for more than a year, and this 
revival is extremely welcome to makers. There has been 
quite a rush of inquiries, and a fair amount of business is 
already resulting. The iron is used for hoops, horseshoes, 
transport, and other wagons, &c. The price is still 15s. 
under the best of last year. The Hoop Iron Association 
has raised the official basis price by 30s., and plates and 
sheets have risen by 20s. per ton. English billet mills, 
which have been on short time, or even not working at all, 
are taking advantage of the fact that there is now no com- 
petition from the Continent, and are easily meeting the 
demand, prices being in an upward direction. Bessemer 
acid billets are making as much as £7 and Siemens £7 10s., 
but it is likely that higher quotations will be seen. A nice 
business is reported at the figure. Good heavy wrought 
iron scrap has been offered at as high as 67s. 6d., but 
I have not heard of any. purchases at that price, though 
business has been done at less than this. Steel scrap, 
such as broken tires or tram rails for Siemens melting, 
cannot be got at much under 65s. People who would not 
look at it a week ago are now quite eager inquirers. Coal 
is not, of course, being shipped through the Humber just 
now, and as a consequence many pits are working short 
time. Best steam hards are about IIs. 6d. per ton at pit. 
This short working will almost certainly react on the supply 
of coke, the prices of which are for the time being firm at 
1ls. to lls. 6d. for patent and 12s. to 12s. 6d. for beehive. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


War and Trade. 

THE employers on the North-East Coast are 
endeavouring as far as possible to keep their works in 
operation, and the prospects look brighter as the result 
of the Government’s undertaking regarding war risks. 
It should certainly give some encouragement to the export 
trade. While the situation of trade as the result of the 
war is and must continue to be uncertain and complex 
in an extreme degree, there can be no doubt that the 
immediate effect has been to strengthen the position all 
round. The war has cut off Northern manufacturers 
entirely from continental competition, and heavy con- 
tracts entered into by British firms for various kinds of 
iron and steel goods from foreign makers are, ipso facto, 
at an end. The consequence is that Northern manufac- 
turers are now receiving extensive orders from home con- 
sumers in order to keep their industries going, and prices 
are rising rapidly. During a war there must necessarily 
be a big demand for iron and steel products for naval and 
military purposes, and the trade is thus for the time 
rather strengthened than otherwise. Up to the present, 
the only rift in the lute so far as the North of England is 
concerned is the state of affairs in the coal trade. Germany, 
France and Italy are normally the chief foreign buyers 
of coal from the Northern coalfields, so that the trade is 
obviously affected distinctly by the war. Over two- 
thirds of the collieries in the Northumberland and Durham 
coalfields have been closed down, and thousands of miners 
rendered idle. There is some doubt in coal trade circles 
as to whether the Government guarantee applies to coal 
exports. The Chancellor of the Exchequer,in his speech, 
however, seems to be perfectly clear on this point. The 
rate of premium to be charged by the State for covering 
war risks is to be a flat one irrespective of the voyages or 
the character of the cargo insured. Thus, so far as ship- 
ments are concerned, the way has been cleared so much 
as it possibly can be cleared with the German naval forces 
still confronting us. But once these are removed or even 
crippled, there is no reason why the oversea trade should 
not be kept going, minus, of course, the trade to Germany 
and the trade in prohibited and restricted articles. 


Cleveland Iron Trade. 

The effect of the war so far has been to give a 
great impetus to the home demand for Cleveland pig iron. 
On the other hand, all shipments to the Continent and 
farther afield have ceased, and this more seriously affects 
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Cleveland as distinguished from hematite pig iron, for 
which the internal demand is greater. The cessation of 
shipments has already resulted in the damping down of 
three Cleveland blast furnaces at Bolckow, Vaughan’s 
Clay-lane Works, and of two at Palmer’s Ironworks, 
Jarrow. At the latter one hematite furnace has been 
damped down, while one has been temporarily put off 
blast at the Linthorpe-Dinsdale Smelting Works. In both 
instances the reason is no doubt to be found in a 
desire to conserve the stocks of foreign ore which are 
essential to the manufacture of hematite. A heavy demand 
for pig iron is reported for home consumption, but traders 
naturally decline to make any forward engagements and 
sell for prompt or quite early delivery. Business has boon 
done in No. 3 G.M.B. Cleveland pig iron at 53s., and that 
is recognised as the general market quotation. No. | 
is 55s. 6d.; No. 4 foundry, 52s. 6d.; No. 4 forge, 52s.; 
mottled, 51s. 9d.; and white iron, 51s. 6d. There is a 
heavy demand for hematite, and prices are rapidly advaiic- 
ing. As much as 64s. 6d. has been paid for mixed numbers, 
and it is stated that in some cases makers would not 
even trade at that figure. 


Iron-making Materials. 

The foreign ore trade is entirely conditioned 
by the question of war risks. At the moment tonnage 
cannot be obtained, while freights, having regard to the 
war insurance rates, are prohibitive. Several vessels 
destined for the Continent from Spain have been diverted 
to English ports, and their cargoes may be obtained if 
they are allowed to come to the Tees. In the meantime, 
business is at a standstill. Sellers, however, declare that 
the price of best Bilbao Rubio could not be less than 22s. tid. 
per ton, delivered in the Tees. Supplies of coke are short, 
owing to the closing of several collieries, but with the 
suspension of export to the Continent, the position should 
soon be readjusted. The quotation for average furnace 
kinds is hardly more than 17s. 6d., delivered at the works, 


Manufactured Iron and Steel. 

Notwithstanding the disturbance to the regular 
course of trade and commerce by the war, the position in 
the manufactured iron and steel trades is very satisfactory. 
A brisk inquiry has sprung up for all descriptions of 
finished iron and steel. The demand is from home con- 
sumers, and is due to the complete absence of continental 
competition. Within a week manufacturers of stecl 
shipbuilding material have twice advanced rates by 1s. 
per ton, and higher quotations may rule shortly. Pro- 
ducers of most descriptions of manufactured iron have 
put prices up 10s. Iron and steel galvanised sheets are 
also 10s. dearer than a week ago, the scarcity of spelter 
placing producers in a very awkward position. Large 
quantities come from Germany and Austria, and with 
supplies cut off and stocks on the low side, manufacturers 
will be compelled to close down. Two mills producing 
galvanised sheets have already ceased operations, while 
others are quite unable to supply customers’ requirements. 
The following are now the principal market: quotations : 
Common iron bars, £7 10s.; best bars, £7 17s. 6d.; best 
best bars, £8 5s.; packing iron, £5 15s.; iron ship angles, 
£7 10s.; iron engineering angles, £7 10s.; iron ship plates, 
£7 5s.; iron girder plates, £7 15s.; iron ship and girder 
rivets, £7 15s.; steel bars, basic, £6 5s.; steel bars, Siemens, 
£6 5s.; steel ship plates, £7; steel boiler plates, £5; 
steel ship angles, £6 15s.; steel engineering angles, £6 ; 
steel sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.; 
steel joists, £6 15s.; steel hoops, £6 12s. 6d.; steel strip, 
£6 7s. 6d.—all less the usual 24 per cent. f.o.t. Cast iron 
columns, £7 7s. 6d.; cast iron railway chairs, £4 5s.; 
light iron rails, £7; heavy steel rails, £6; steel railway 
sleepers, £7—all net at works. Galvanised corrugated 
sheets, 24 gauge, in bundles, £11 10s. f.o.b., less the 
customary 4 per cent. 


Engineering. 

The engineering industry has not so far been 
materially affected by the present crisis. Employment is 
fairly plentiful at most of the larger establishments 
Engineers engaged on Admiralty contracts, such as 
propelling machinery for war vessels under construction 
on the Tyne, are being taxed to their utmost to have 
orders pushed forward to completion. It is understood 
that Head, Wrightson and Co., of Thornaby-on-Tecs, 
have received a contract from the India Peninsula Railway 
Company for the supply of steel work and other materia! 
required in connection with the erection of a large loco- 
motive engine shed, and also for a double line through 
span bridge for erection over Mumbra Creek in connection 
with the quadrupling of the Bombay and Kalyan lines. 


Shipbuilders and the Admiralty. 

Labour in the great shipyards on the North- 
East Coast has been considerably interefered with on 
account of the number of reservists and ‘Territorials 
who have been called up for service, but apart from this 
work is going on as usual. As is only to be expected, no 
new orders for ships are being booked, but there are many 
contracts on hand, and these are being pushed forward 
as the supply of labour allows. There is no difficulty so 
far as to material, and the pay bills on the Tyne this 
week will be fairly heavy by reason of the overtime that 
has been put in on naval contracts. The request from the 
Admiralty that shipbuilders should suspend as far a 
possible the building of merchant vessels in order that the 
men could be drafted into the naval shipbuilding yards 
has received the most loyal and hearty support of the 
North-East Coast shipbuilders, while the men have 
shown that true spirit of patriotism which has ever 
characterised the British race by agreeing to work over- 
time whenever necessary, and to do all they possibly can 
to complete any work required by the Government. 
Much satisfaction has been felt at the loyal attitude 
taken up by the workmen. 


The Coal Market. 

Business continues suspended in the coal market, 
except in a few isolated cases of bunker shipments or 
an occasional inquiry for gas coal from neutral countries. 
Some merchants profess there are orders in circulation. 
but they admit that it is another matter receiving cash 
for the coal before it is shipped and of getting the ship 
away with the necessary permission and with all risk» 
covered. Durham pits producing gas coal are working 
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fairly regularly, and delivery by rail is considerable, 
whilst shipments are proceeding in moderate quantities 
to coast and neutral ports by contract tonnage. Prices 
at the pit-head rule steady at pre-war figures. 








NOTES FROM SCOTLAND. 
(from our own Correspondent. ) 
Warrants. 

THe Glasgow pig iron warrant market was closed 
during the greater part of last week, owing to the European 
crisis necessitating the closing of the banks. When the 
market opened on Friday last there was little disposition 
to do business, and only one lot changed hands at an 
advance of about 9d. per ton, and the price paid was 
dls. 84d. per ton cash. Warrant stores have increased by 
»232 tons on the week, and now stand at 84,223 tons, 
compared with 192,371 tons in the same week last year. 

Pig Iron. 

There are 56 furnaces in blast in Scotland, 
compared with 52 in the preceding week and 56 in the 
corresponding week of last year. It is rather early to 
form an opinion with regard to the effect of the war 
on the iron trade, but in the meantime the stoppage of 
competition from the Continent and the probable interrup- 
tion in production here have induced buyers to operate to 
a considerable extent. Makers, however, are not inclined 
to commit themselves until the position is more clearly 
detined, particularly with regard to the different kinds of 
hematite iron. 


Quotations. 

The prices of makers’ iron show an increase of 
2s. 6d. per ton in most cases. The following prices are 
entirely nominal :—Monkland is quoted, f.a.s. at Glasgow, 
No. 1. 63s.; No. 3, 61s. 6d.; Govan, No. 1, 62s. 6d.; No. 3, 
tls. 6d.; Carnbroe, No. 1, 67s.; No. 3, 62s. 6d.; Clyde, 
No. 1, 68s. 6d.; No. 3, 63s. 6d.; Gartsherrie, Summerlee, 
Calder and Langloan, Nos. 1, 69s.; Nos. 3, 64s.; Glengar- 
nock, at Ardrossan, No. 1, 70s.; No. 3, 65s.; Eglinton, at 
Ardrossan or Troon, No. 1, 62s.; No. 3, 61s.; Dalmelling- 
ton, at Ayr, No. 1, 63s.; No. 3, 61s.; Shotts, at Leith, 
No. 1, 69s.; No. 3, 64s.; Carron, at Grangemouth, No. 1, 
69s. bd.; No. 3, 64s. 6d. per ton. ‘ 


Finished Iron and Steel. 

Manufacturers report that operations at the 
various works have been suspended longer than usual, 
but that a resumption has been made at most of the 
works. It is difficult to forecast the trend of business, 
owing to the international crisis and the consequent cessa- 
tion of supplies of raw material from the Continent. 
Specifications are more plentiful in the home market, 
but, of course, the export trade is entirely suspended, 


Prices of Finished Iron and Steel. 

At a meeting of the Iron Makers’ Association, 
held in Glasgow during the week, it was decided to advance 
the prices of iron 10s. per ton for the home trade, and it 
was resolved to quote the same price for steel as for iron. 
This levelling up of the finished steel is the result of the 
stoppage of the raw material from the Continent, out of 
which bars are made. The price is now £7 2s. 6d. per ton, 
less 5 per cent. for both for Glasgow delivery. The export 
price has been correspondingly advanced, making crown 
bar iron £6 12s. 6d. to £6 15s. per ton net, f.o.b. at Glasgow. 


The Shipbuilding Industry. 

A meeting of the Shipbuilding Trade and the 
Allied Trades Federation was held during the week. It 
was resolved not to close the yards, but, on the other hand, 
to do everything possible to continue employment. 
Certain of the yards are engaged on Admiralty work, and 
a prominent Clyde shipbuilder offered to lend upwards of 
600 men in order to facilitate the work of building the 
vessels on hand. The men, on the other hand, have 
not been slow to show their loyalty, and have offered 
to work overtime, including Sundays, without an increase 
in wages. Several of the Clyde firms will be heavily hit, 
as they have tonnage on hand for continental owners, 
and vessels are in some cases completed, while engineering 
firms in the district are left with various sets of engines 
on their hands which should have been shipped this 
month, 


The Coal Trade. 

Business in the East Coast coal trade is practically 
at a standstill, which may be gauged from the shipments, 
which total 39,423 tons from the Forth ports and 25,639 
tons from the Fifeshire district, compared with 69,659 tons 
and 115,643 tons respectively in the corresponding week 
of last year. Any business which is being done is almost 
entirely confined to contract work. In the western 
district conditions are not so much upset, and a fair 
business is still being done. Business is largely confined 
to industrial requirements, the export trade being greatly 
curtailed. The clearances from the Clyde ports during 
the week amounted to 81,610 tons, compared with 104,505 
tons in the same week last year. Quotations have not 
altered to any extent as yet, and approximate prices are as 
follows :—Ell coal, f.o.b. at Glasgow, 12s. 6d.; splint, 
14s, 6d.; navigation, 15s. 6d.; steam, 13s. 9d.; treble nuts, 
12s. 3d.; doubles, 11s. 9d.; and singles, 11s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Market. 

It has been a week of simply marking time in 
the coal trade. There was practically no work in the coal- 
field on the first three days of last week, the action of the 
miners’ leaders in declining to recommend miners to 
descend the pits during the holidays no doubt restraining 
those who otherwise would have done so. But the miners’ 
leaders on Thursday in last week atoned to some extent 
for their previous resolution by recommending that the 
miners should work the extra hour per day which is possible 
under the sixty hours’ clause in the Eight Hours Act. 
The men in numerous cases did not fall into line until the 
question of extra payment was settled on the Saturday. 
Outputs have been affected by large numbers of men being 





away on holiday, but still substantial supplies have been 
forthcoming and have been totally absorbed. For best 
steam coals no market ruled and prices are simply a matter 
of conjecture. It is extremely difficult to give any definite 
idea of values of any description. -Best black veins were 
in demand a short time ago and were quoted about 20s., 
but latterly these coals have shown an easier tendency 
and could probably be obtained at 18s., and Western 
Valleys are nominally 17s. But the outlook regarding 
coals other than Admiralty, as a whole, is not very bright. 
The collieries can only work on as long as empties are 
available. There were a few stoppages at the beginning 
of this week, but the majority of pits were going up to 
Wednesday. The condition known as the “‘ triple bond ” 
does not apply to smalls, but notwithstanding this fact, 
business has been on quite a small scale and stocks are 
accumulating. Values approximately rule about 7s. 6d. 
to 8s. 6d. for best bunkers, 6s. 6d. for second qualities, and 
4s. 6d. to 5s. 6d. for cargo sorts. Pitwood nominally rules 
about 30s. to 35s., but practically no business is passing. 
So far as the allied industries are concerned the effect of 
the war in the Cardiff district has not been serious up to 
now, and as far as can be ascertained work is continuing. 
The Dowlais works at Cardiff are working as usual, while 
the Whitehead Steel and Iron Company, Tredegar, reports 
that there are sufficient billets in stock to keep the works 
going for six weeks. In every direction employers are 
very loyally doing their best in the interest of their 
employees. The ship repairing industry has suffered very 
acutely, but this has been brought about by the fitters’ 
strike in sympathy with the marine engineers; but a 
truce has now been called. The fitters decided at a mass 
meeting on Monday to resume work and returned on 
Tuesday. There is not very much work for them, but 
the bulk of them, at any rate, will find employment. 
LATER. 
Writing later, our correspondent states that the 
Customs authorities intimate that the prohibition of ship- 
ments to neutral countries of all coal except best Welsh 
steam is withdrawn, but the triple bond must be given. 
This means that shipments can be resumed to Italy, one 
of the best customers of South Wales ; but there is some 
doubt as to what is exactly meant by best Welsh steams. 
All Admiralty coals come under this description, and the 
question is whether some other coals closely bordering on 
Admiralty coals do not come in the same category. I 
have reason to believe that applications for permission to 
export particular cargoes have to be addressed to the local 
Customs officer, who will telegraph to London for instruc- 
tions in each case. In the absence of special reasons to the 
contrary, these applications will be granted. As regards 
the triple bond, the question of modifying the condition 
is under consideration, and there is reason to believe 
that the hope is entertained in official quarters that in 
the near future the bond may be done away with altogether. 
On Wednesday exporters displayed more confident feel- 
ing regarding business. A number of steamers were 
chartered for various destinations at rates showing a 
considerable advance compared with freights ruling 
before the war in order to cover the cost of insurance 
against war risks. It is understood that shipowners are 
insisting on payment of freight’ before the ships sail. 


Newport (Mon.). 

There has been practically no market in Mon- 
mouthshire coals. No detailed list of prices is obtainable, 
but with stocks increasing values show an easier tendency. 
Prices of best black veins rule nominally about 18s.; 
Western Valleys, 16s. 6d. to 17s.; and best Easterns, 
15s. 9d. to 16s.; while smalls are quoted about 8s. 6d. for 
best. There is, however, no real market. 


Swansea. 

Steam coal collieries continue working, but there 
has been a suspension of business and at pits. There are 
no available quotations in the absence of any business 
being transacted. 


Tin-plate Quotations, 

The Welsh tin-plate industry is practically at 
a standstill, and never at any time was the position so 
critical. During the whole of last week 581 sheet and 
tin-plate mills were idle owing to the annual holiday. It 
had been arranged prior to the war that about 175 mills 
should remain idle this week and some next. This, it was 
thought, would have brought down stocks, and that in 
September trade would regain its normal condition ; but 
the outbreak of war has put a different complexion on 
this hopeful state of things, and instead of 175 mills being 
voluntarily stopped for a week or so, manufacturers are 
faced with the compulsory stoppage for an indefinite 
period of 290 mills, making something like 12,000 hands 
idle. Some works prepared to start on Monday last, but 
on the previous Saturday orders were issued that no 
re-start was to be made. The rule at some works of 
keeping back one week’s wages was relaxed in order to 
help the men affected. The galvanised sheet making 
industry, which is a large one in South Wales, will suffer 
very considerably. Spelter has advanced about £10 per 
ton, and consequently enhanced the value of the galvanised 
sheets. A large meeting of manufacturers, merchants, 
and business men generally was held last Saturday for 
the purpose of devising ways and means for keeping the 
industry going and providing employment. The only 
prices obtainable are as follows :—Tin-plate: I.C., 20 
x 14 x 112 sheets, 13s.; I.C., 28 x 20 x 56 sheets, 
13s. 43d.; LC., 28 x 20 x 112 sheets, 26s. 3d.; I.C. ternes, 
28 x 20 x 112 sheets, 22s. 6d. to 23s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Hele-Shaw Prizes in the Faculty of Engineering, 
University of Bristol, have been awarded as follows :—For a 
day student, Mr. John Rogers; for an evening student, Mr. 
Arthur George Adams. 

THE new address of the Institution of Automobile Engineers 
is 28, Victoria-street, Westminster, 8S.W. The telephone number 
and telegraphic address remain as before, namely, Victoria 
6076 and Autinst, London, respectively. 

SreMENsS BroTHERS AND Co., Limited, electrical engineers, 
of Woolwich, have decided to grant their men who have been 
called upon for service as Territorials or reservists full weekly 
wages or time rate wages if married and half wages if single 
until further notice. 





BRITISH PATENT SPECIFICATIONS. 


When an t tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copes of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application , the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

















Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


16,140. July 12th, 1913.—ImMPROVEMENTS IN OR CONNECTED 
WITH THE Supply or Liquip Fue. tro INTERNAL Com- 
BUSTION ENGINES, Willans and Robinson, Limited, and 
James Miller Ferguson, both of Victoria Works, Rugby. 

A is a weight, one end of which is pivotally connected to an 
arm or disc B on a boss C on the shaft D of the engine, whilst 
the other end is connected by a spring E to a plate B' on the arm 

B. F is a plunger pressed outwards by the spring F*. In the 

plunger F is a groove X, in which is a pin G' on an arm G 

pivoted at S. The end Z of the arm G engages with a recess H! 

in a pivoted quadrant H, which normally holds out of action a 

plunger I acted upon by a spring J which is stronger than the 

spring K, which holds a valve L on its seat L'. M is a pipe lead - 

ing from the air blast and in communication with the cavity N. 
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The pressure of the air holds the valve O on its seat O' in the 
fuel pipe P against the action of the spring Q. When the engine 
exceeds a predetermined speed the weight A flies out against 
the action of the spring E and strikes the plunger F, thus tripping 
the valve L and opening the cavity N to the atmosphere through 
the passage R. The pressure in the cavity N being reduced, the 
spring Q withdraws the valve O from its seat O', allowing the 
fuel to pass through the passage 5S! to the pipe T open to the 
atmosphere. The gear for operating the valve may be operated 
by the emergency governor by means of electromagnets or by a 
Bowden wire, the wire being attached to or the electromagnet 
acting upon the lever G.—Jufy 22nd, 1914. 


14,198. June 12th, 1914.--Piston CooLer FoR INTERNAL 
CoMBUSTION ENGINES AND THE LIKE, Friedrich Marcus, 
of 5, Ilsenburgerstrasse, Berlin-Charlottenburg, Germany. 

Cooling water is passed by pressure through the hollow piston 

I, to which it is led by pipes C and B, the former being the 

supply and the latter the discharge pipe. The pipes are carried 

through a casing A which is secured to the piston I and formed 
into a kind of crank guide K, within which the crank L can move 

freely. Outside the crank guide K the casing takes the form of a 

jacket H, which extends right through the crank chamber M 

and which is guided in a packing box D. The latter prevents 

the crank chamber from communicating with the outside atmos- 

phere. The pipes C and B, which pass through the jacket H, 
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are connected outside the crank chamber to the jointed pipes 
FG or to corresponding telescopic or flexible pipes by means 
of which the cooling water under pressure is supplied and dis- 
charged. To prevent the water which is bound to leak through 
the movable pipe connections from reaching the packing box D 
and passing through the latter into the crank chamber, a shield E 
is connected to the outer end of the jacket H as shown in the 
drawings. Since the pipe system enclosed by the crank chamber 
is altogether rigid and can therefore be perfectly tight, no cooling 
water can enter the chamber and mix with the oil. The pipes 
may be passed through the same jacket H or through separate 
jackets and separate packing boxes. The arrangernent is also 
applicable to double-acting engines.—July 22nd, 1914. 


29,035. December 16th, 1913.—-IMPROVEMENTS IN OR RELATING 
TO THE CYLINDERS OF INTERNAL CoMBUSTION ENGINES, 
Maschinenfabrik Augsburg-Nurnberg A.G., of Stadbach- 
strasse, Augsburg, Germany. 

The most important problem at the present time in connection 
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with Diesel engine construction is the provision ef upright, 
double-acting, high-power engines working on the four-stroke 
eyele, such as are required for propelling large ships, and the 
present invention has for its chief object to provide a new or 
improved valve arrangement whereby such engines having a 
plurality of valves in the cylinder covers can be made practical 
and efficient. G is the cylindrical portion of the engine cylinder 
which is kept free from any perforations for the valves, B is the 
upper cylinder cover, A is the lower cover through which the 
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piston-rod F passes. C, D, and C!D! are the fuel valves, 
which must be duplicated in each cylinder cover so that uniform 
combustion may take place. I and I’ are the admission valves. 
K and K’, the exhaust valves of the upper cover and similar 
valves, are provided in the lower cover. The piston-rod is 
packed in the lower cover by means of the stuffing-box E. In 
the middle of the upper cover the starting valve H is provided. 
The valves in the covers A B are controlled from the distributing 
shaft L by the intermediary of the cam plate M and the control 
rods NOPQR and N! 0! P!?Q'R! respectively.—July 22nd, 
1914. 


25,764. November 11th, 1913.—IMPROVEMENTs IN OR RELATING 
to INTERNAL CoMBUSTION ENGINES OF THE TWO-CYCLE 
Type, Ernest Willoughby Petter, 73, Queen Victoria- 
street, London, E.C. 

This invention relates to an improved means of making the 
crank chamber air-tight in engines of the type in which air is 
taken into the crank chamber and compressed therein pre- 
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paratory to being taken into the engine cylinder. A is the crank 
shaft, B the crank case, C the bearing for the crank shaft, D 
is a ring of brass, E a strip of leather, ana F a coil spring. One 
great advantage of this method is that in case of a leakage being 
set up at any time through imperfection of the joint a new leather 
strip can easily be fitted without completely dismantling the 
engine.—July 22nd, 1914. 


DYNAMOS AND MOTORS. 


27,354.) July Mth, 1913.—IMPROVEMENTS IN CONNECTION WITH 
THE REGULATION OF DyYNAMO-ELECTRIC GENERATORS, 
Frederick Louis Hollister, of 43, Callcott-road, Kilburn, 
London. 

D represents the dynamo, the voltage of which is to be 
regulated, F the field magnet coil thereof, A the accumulators, 

and L the lamps or the like to be furnished with current. P 


N° 27.354!9 





/P P 


ae 

















represents a negative temperature coefficient resistance which, 
according to the invention, is composed of boron or a suitable 
compound thereof, and P! shows the de-magnetiser coil. Where 
necessary, @ switch may be interposed as indicated at Q. The 
action is self-explanatory. There are two other diagrams.— 
July 22nd, 1914. 


ELECTRICAL CONDENSERS. 


6418. March 13th, 1914.--IMpROVEMENTs IN ELECTRIC CoNn- 
DENSERS, Allgemeine Elektricitats-Gesellschaft, of 2-4, 


Friedrich Karl Ufer, Berlin, N.W., 40, Germany. 
With this type of construction the method of arranging the 





di-electric indayers between the conducting plates is departed 
from. Instead the di-electric is applied directly to the con- 
ducting plates in order to obtain a firm connection between the 
conductor and the insulation at the rounded-off edge. If 
strips of metal be used as the conducting plates the di-electric 
can be applied in one of the ways successfully adopted in cable 
manufacture ; for example, as a paper winding. When two 
strips insulated in this manner are wound one upon the other to 
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form a coil, a very convenient type of apparatus is obtained. 
A construction of condenser according to the invention is dia- 
grammatically illustrated by way of example in the accompanying 
drawing which represents a cross section. A is the strip con- 
ducting plate, B the di-electric. It may be advantageous to 
connect the intervals between the insulation by a plastic insulat- 
ing material as represented at the lower part of the figure at C C, 
or the entire apparatus may be inserted in oil in order to fill up 
all air spaces with certainty.—July 22nd, 1914. 


SWITCH GEAR. 


9492. April 16th, 1914.—IMpPpROVEMENTs IN ELECTRIC SWITCHES, 
William Mair Rolph, of Norwich Union-building, 39, St. 
James’s-street, London, S.W. 

This invention relates to improvements in electric switches in 
which a button is pressed to actuate the switch. The drawings 
illustrate to an enlarged scale a switch made in accordance with 
this invention. A is the internal stationary member and B the 
external member capable of sliding upon it. The members A 
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and B are continually pressed apart by a spring C, but are pre- 
vented from separating by the shoulders D and E. The ter- 
minals F of the circuit are carried in insulating material by 
the member A, whilst in the member B is a bridging piece G, 
which is carried by a cap H screwing on to the member. On 
the right the switch is shown closed, and on the left open. The 
switches are especially adapted for use in the open air, as it is 
impossible for any water to enter them. Moreover, the switches 
are especially applicable for use with electrically controlled 
devices on motor vehicles.—July 22nd, 1914. 


SHIPS AND BOATS. 


16,298. July 15th, 1913.—ImpROVEMENTS IN RECEIVERS FOR 
SUBMARINE SOUND SIGNALS, Signal Gesellschaft m.b.H., of 
62, Holtenauerstrasse, Kiel, Germany. 

On the ship’s side A a chamber B is arranged, in which the 
casing C of the receiving apparatus can slide outwards and 
inwards. The chamber is provided with a flange by which it 
is fixed to the ship’s side, and in order to avoid the transmission 
of the ship’s noises to the receiving device the flange of the 
chamber may be furnished on both its upper and lower surfaces 
with a layer of sound insulating material and pressed against 
the ship’s side by means of a pressing ring and tension screws. 
A tubular extension D of the casing G runs through a stuffing- 
box in the upper cover of the chamber B. Near the lower end 
of the casing Aa microphone F js built in, in the known manner. 


poo 


-E 


N?°16298 











D 



































This microphone is connected through conductors G with the 
usual receiving apparatus H, which can be arranged on the 
bridge or in some other suitable place. The casing C is suitably 
of stream-line form in cross section as indicated in the drawing 
by means of dotted lines and the opening in the ship’s side A at 
the place of passage is suitably adapted to the form of the casing 
in order to avoid hollow spaces. The form of the casing is 
intended to prevent, when travelling, the formation of powerful 
water eddies in direct proximity to the receiver, the noisy action 
of which would affect the sensitiveness of the receiver. In many 
cases it would be necessary to arrange a water gate for the pur- 
pose of removing the whole receiver from the ship without its 
being necessary for the ship to go into dock for that purpose. 
This water gate would be arranged between the chamber B and 
the wall of the ship.—July 22nd, 1914, 





25,414. November 6th, 1913.—-IMPROVEMENTS IN ARRAN« 
MENTS FOR IMPELLING WATER THROUGH SH!PS’ CONDENSERS 
Hermann Oechslin, of Flitwick-road, Ampthill, Bedford, 
shire. 

A is the condenser and B B are the lines of pipe which connec 
it to the sides of the ship, one being the supply whilst thy 
other is the delivery pipe. Included in one of the lines of pipe [3 
is a casing C C! provided with a pair of internal rings of incline:| 
guide blades DD'. Between these rings of guide blades j 
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situated a wheel E, provided with inclined vanes F and secure: 
on ashaft G. This shaft is journalled in bearings H H! carried 
by hollow bosses I I' secured to or integral with the rings of 
guide blades D D' respectively. The shaft G extends along the 
pipe line and out through a stuffing-box J at a bend of the pipe 
line, where it is coupled to a motor K. Two or more of these 
axial flow turbine pumps may be fitted to impel the water in 
series, either secured on the same or different shafts in the same 
pipe line B or one or more in each of the pipe lines B B.—July 
22nd, 1914. 








AMERICAN NOTES. 
(From our own Correspondent. ) 
New York, July 27th. 
THE steel market has developed another upward movement. 
The reported business for the week in structural material is 
32,480 tons, against 11,195 tons for previous week for use in and 
near New York City. The railways ordered twelve locomotives, 


156 passenger coaches and 2775 cars for the week, against 
112 locomotives, 24 coaches and 3950 cars previous week. 


The month of July has brought out more structural business 
than any month this year. It is estimated that about 70 per 
cent. of the total capacity is employed. A few furnaces will be 
blown in. Southern furnaces are selling foundry as fast us 
present output is on the bank. Forge is very dull. Some of the 
larger foundries are inquiring for special brands. An advance 
is being attempted on bars, plates and shapes to stimulate 
demand, but it does not promise to arouse much interest. Prices 
are irregular. There are too many mills anxious for business 
to make an advance possible. Rails are quiet; no export 
orders of moment, All quotations on bars, plates and shapes 
under 1.15 have been withdrawn. Makers prefer to stay idk 
rather than sell under this figure. There is a stronger undertone 
to the entire market. The car builders expect to be called on to 
bid on possibly as many as 20,000 cars by not later than mid- 
August. Owing to continued dulness in the copper-using 
industries price of electrolytic fell }. Lowest price for export, 
900,000 Ib. at 13.45. Export deliveries have been maintained 
at the rate of nearly 85,000,000 lb. per month. An accumula- 
tion of stocks threatens stability of prices. Spot tin is 31.20, 
showing a drop of nearly 3. The tin-plate industry itself is 
very active. 
New York, August 5th. 


A FURTHER moderate improvement has set in in the steel 
industry based on a larger influx of orders for comparatively 
smail quantities for early delivery and a growing demand for 
still later deliveries, because of the evidences of a steady harden- 
ing of prices. The advances will, of course, be fractional for 
some time. The railways have ordered some 35,000 tons of 
track supplies during the week, including 6000 tons for the 
Pacific Coast. The order for the Paducah Bridge is 18,000 tons, 
placed last Friday. The car builders did well during July, 
orders reaching 12,000 cars, which, with coaches and locomotives, 
give 15,000,000 dols. of shop work. All wire and wire nail 
makers have advanced prices. Cold rolled shafting goes up 
1 dol. A 54-mile pipe line in the south-west brought out a 
7000-ton order for pipe at Pittsburgh. Several small orders, 
ranging from 1000 to 2500 tons, will go through this week. 
Up to July Ist 9,624,116 tons of ore moved down the lakes io the 
The Pennsylvania ordered 225,000 track bolts and 
60,000 splice bars. Car orders of all roads for the week, 
3,470,155 coaches. Structural steel contracts, 34,300 tons. 
The trade drift is now in the direction of larger orders and for 
more distant delivery. Pig iron is stronger because of non- 
importation and control of outside markets heretofore supplied 
from English sources. Cast iron makers ordered 15,000 tons at 
southern furnaces, and a Worcester ironworks 3000 tons low 
phosphorus. Seven copper mines, employing 3000 men, belonging 
to the Anaconda Company at Great Falls, Montana, closed. 
Refineries in the East are expected to curtail operations. Elec- 
trolytic, which opened a week ago at 15§, closed at 123. The 
copper market is in a chaotic condition with the chief foreign 
outlet cut off for an indefinite period. Spot tin is held abnormally 
high. 


furnaces. 








Contrracrs.—The “* Apexior ” boiler compound of J. Dampney 
and Co., of London, has, after extended trial and experiment, 
been adopted for all the water-tube boiler plants at its stations 
as Rosherville, Simmerpan, Brakepan and Vereeniging, by the 
Victoria Falls and Transvaal Power Company, Limited, and for 
the boilers of twenty locomotives built for the Assam-Bengal 
Railway Company ; while it is also specified for a number of 
locomotives being built or to be built for various Indian railways. 
We understand that the demand for this compound has trebled 
itself during the past two years. 

Tue War anv THE Avucust Ec.LirsE.—The Committee for 
Radiotelegraphic Investigation of the British Association has 
issued a circular concerning the “or observations during 
the solar eclipse of the 2Ist inst. It is pointed out that the 
outbreak of war in Europe has no doubt rendered it impossible 
for the programme of proposed emissions to be carried out during 
the eclipse. Doubtless, too, the dismantling of all private 
wireless telegraph installations has not been confined to the 
British Isles. The proposed observations, therefore, must, of 
necessity, be abandoned, 
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CHEMICAL TREATMENT AND FILTRATION 
OF MOORLAND WATER. 


A REMODELLING of the arrangements for filtering 
the water derived from the Lluest Wen reservoir 
of the Pontypridd and Rhondda Joint Water Board 
has recently been devised and carried out by Mr. 
Ernest W. Terrey, engineer to the Board. Mr. Terrey 
came to the conclusion that the results obtained | 
prior to the alterations were good only in proportion 
to the potentiality of an existing purification plant 
which had become practically obsolete, so he set 
himself the task of modernising the whole installation. 
it is hoped that this article, which deals with the 
work carried out with this idea in view, may prove of 
some interest to waterworks engineers and others 
concerned in the treatment of water containing a 
large amount of turbidity and peaty discoloration, 
together with a very marked tendency towards 
plumbo-solvency. ‘The plant, which will be described, 
has, at any rate, been the means of bringing about a 
very material improvement in every respect in the 
character of the water supplied from the Lluest Wen 
reservoir, the raw water from which possesses in a 
pronounced form all the usual characteristics of 
water derived from upland moorland gathering 
eround, The drainage area, it may be said, is thickly 
overlaid with peat upon an almost impervious sub- 
stratum, and since no peat was removed from the 
bed of the reservoir at the time of construction, the 





| 
battery of sixteen under-pressure filters, twelve con- to 6 per cent. It may be mentioned here, however, 
structed by Messrs. Candy and four supplied by Messrs. | that the installation of the new chemical plant and 
Bell Brothers. The Candy filters were of the com- | the modernisation and adaptation of the filters has 
pressed air and oxidising type for clarifying and | effected a reduction in the quantity of wash water to 
organically purifying the water, but were not designed approximately 14 per cent. Having regard to the 
for the removal of plumbo-solvency or for the abstrac- | foregoing considerations, amongst others of lesser 
tion of colour in solution. The Bell filters were of | importance, which, taken together, rendered the 
the firm’s standard quartz bed type. | production of a potable water problematical, if not 

Some few years after the original installation of the | impossible, attention was-directed to the preparation 
filters means were devised for the introduction and | °f @ comprehensive scheme for the treatment of the 


admixture of hydrate of lime and sulphate of alumina, 
with a view to the correction of the acidity and the 
reduction of the peaty stain. The apparatus, briefly 
described, consisted of three 12ft. lengths of 15in. 
cast iron pipe fixed vertically and, presumably, | 
intended to perform the function of saturators. The | 
solutions of lime and alumina were discharged under | 
pressure, the lime into each filter inlet and the | 
coagulant (alumina) into the raw water before it | 
reached the first filter of the battery. These methods | 
proved ineffective, for the following amongst other 
reasons :—(1) The capacity of the installation was 
inadequate. (2) There were no means available of 
enabling the attendant to ascertain, with any degree 
of accuracy, the quantity of chemical solution in- 
jected. (3) The arrangement did not secure a uniform 
strength of the solution, with the result that the water, 
neutral or even alkaline at one time, was frequently 
acid within a few hours, the “ solution ’—in the 
absence of automatic agitation in the lime chamber— 


raw water, with subsequent efficient filtration. 


It was deemed advisable that the treatment and the 
operations incidental thereto—including the handling 
and preparation of the chemicals—should be removed 
from the filter-house into a separate building. It was 
decided to treat the water with powdered carbonate 
of lime instead of the hydrate of lime, as previously 
employed, and to retain the use of sulphate of alumina 
as a coagulant and decoloriser. Carbonate of lime 
was preferred to the hydrate for several reasons, 
notably that it is not affected to the same extent as 
lime by exposure, atmospheric conditions or age, 
and it is a definite stable substance of a known and 
constant neutralising value. It has, furthermore, 
the advantage that it is cleaner and safer to handle, 
and the consequences of an overdose by accident or 
carelessness are not harmful, because chalk is prac- 
ticaily insoluble in water and orly acted upon by 
the carbonic and peaty acids and the sulphuric acid 
given off by the evolution of the hydrate of alumina 


prolonged contact of the water with the peat, together _ being in the form of milk of lime for a period after | from the sulphate ; and therefore any excess quantity 
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with the peaty washings during flood periods, imparts 
to the water at times an exceptional stain and a degree 
of acidity which renders it dangerously plumbo- 
solvent. Conditions of configuration preclude much 
in the way of improvement of the gathering ground. 
Leap weirs and residuum lodges have been recently 
constructed, which exclude first washings to some 
extent, but, unfortunately, a relatively small pro- 
portion of the drainage area is capable of treatment in 
this way. From experiments it appears that the 
peat will render approximately twenty-five times its 
own weight of water very decidedly plumbo-solvent, 
and since during a period of dry weather the peat 
regains its acid-producing propensity, the amount of 
acidity in the raw water in consequence alternates 
more or less with the degree of moisture. The neces- 
sity therefore becomes apparent for a chemical 
treatment and filtration plant of an effective type, 
which may be readily and accurately adjusted to 
meet the variations in the quality of the raw water. 
The bulk of the plant which formed part of the 
original undertaking was not specially designed for the 
chemical treatment of water. 1t consisted of a 








charging the apparatus—which was done daily— 
changing later to clear lime water, which became | 
gradually weaker, until finally, only water containing 
a trace of lime was injected. The coagulant solution 
underwent similar variations. (4) There were no 
means by which the quantity of chemicals could be | 
automatically regulated with regard to the variation | 
in the flow, and the uniform distribution of the | 
chemicals throughout the bulk of the water was 
therefore impracticable. (5) It was impossible to | 
estimate with any degree of accuracy what quantity 
of chemical was left in the apparatus. (6) The effti- 
cient working depended largely upon the strength of | 
lime solution, which there were no means of ascer- | 
taining. In any case it is not easy for an unskilled | 
man to do this. (7) The method of admitting lime | 
in detail to each filter did not allow of proper control | 
and comprehensive adjustment, and for this reason | 
the treatment was bound to be patchy, this being | 
clearly demonstrated by the fact that water from | 
adjacent filters frequently gave opposite reactions. | 
It is evident that the money expended upon the 
chemicals applied to the preliminary treatment as 
indicated, was more or less wasted, and the unsatis- 
factory nature of this treatment precluded the proper | 
and systematic operation of the filters; and _ this, 
considered in conjunction with the fact that some of 
the filters were of an obsolete type and not con- 
structed for dealing with a chemically treated water, | 
resulted in the use of an extravagant quantity of 
wash water, amounting to as much as from 5 per cent. 


, of chalk, beyond that which is soluble or which is not 


taken up by the acids, remains in suspension until 
arrested on the’surface of the filters. 

The general arrangement of the chemical plant is 
shown in Fig. 1. The capacity of the installation is 
3 million gallons per day. The 15in. raw water main 
is by-passed outside the filter-house, and the branch, 
after entering the chemical-house, is connected to 
a Jonval-type turbine of a special design, the revolu- 
tions of which are in direct proportion to the quantity 
of water passing through it. After being discharged 
from the turbine, the water proceeds along a short 
length of main and through a cast iron mixing 


| chamber fitted with baffle plates, and thereafter 


returns to the raw water main, prepared for final 
filtration. The pressure under which the chemical 
plant and filters work is normally 50 Ib. per square 
inch. It will be observed from the illustrations that 
the chemical-house is of **T”’ form. The cross-bar 
of the ‘‘T”’ contains two storage bays for chemicals, 
one for the chalk and the other for the alumina ; 
and these materials are retained behind removable 
boards dropped into grooved oak posts. The capacity 
of each bay is about 50 tons, and the floor is of con- 
crete, rendered and sloped to a drainage channel. 
A 3ft. gauge tram road for the conveyance of chemicals 
has been extended from the railway sidings, some two 
niles distant, to a point alongside the bays. 

The remaming portion of the house is occupied 
by the chemical plant proper. Along one side are 
arranged the injecting pumps and gear, and on the 
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opposite side the various chemical tanks with their 
valves and fittings. The whole plant is carried upon 
a platform about 3ft. from the normal floor level, and 
the 15in. main, “mixing-box, and all other pipes and 
connections are below the platform, permitting a clear 
space at the operating floor level. The power from 
the turbine is transmitted by means of a Renold’s 
roller chain and cut teeth chain wheels to a shaft 
running in Hyatt roller bearings and equipped with 
main and subsidiary clutches. On the platform 
immediately below the shaft, and directly above the 
main, are mounted two sets of pumps in duplicate, 
one set for injecting the chalk mixture and one the 
alumina solution. One pump of each set is worked 
at a time, the other being provided as a stand-by. 
The pumps are of the double-ram type, with cast iron 
barrels mounted upon a cast iron bed-plate, the 
driving shaft being carried upon an “A” frame 
between the barrels. The rams, which are of gun- 
metal, are actuated through guides by connecting- 
rods from discs; these discs are fitted with a stroke 
adjusting device with scale and pointer. Each pump 
has a separate suction and delivery pipe from the 
solution tanks. All the drives are by chain, and in 
the absence of slip the number of strokes made by the 
pumps is in exact proportion to the quantity of water 
passing, and thus the amount of chemicals injected 
is always in direct ratio to the quantity of water, 
notwithstanding inevitable variations in the flow. 
The mixing and storage receptacles for the sulphate 
of alumina consist of two rectangular main solution 
tanks, each of 1200 gallons capacity, and having two 
smaller dissolving tanks superimposéd, these latter 
being equipped with hard wood dissolving trays. 











enamelled graduated scales, which show at a glance 
the number of gallons contained in the tank, and are 
so arranged that by operating one cock they at once 
indicate whether the pump to which they refer is 
working to a prearranged capacity. The alumina 
solution is injected into the main at the inlet side of 
the turbine, so that it is intimately associated with the 
raw water during its passage. The chalk is injected 
somewhat nearer the inlet side of the mixing chamber. 
This satisfactorily completes the essential distribution 
of both chemicals in the water. The process of coagu- 
lation and neutralisation subsequently takes place, 
and the coagulum, with its collected impurities, 
bacterial and otherwise, is retained by the filters. 
After passing through the filters, the water delivered 
into the service reservoir is of a bright colourless and 
non-plumbo-solvent character. 

The quantity of chemicals necessarily depends 
upon the varying condition of the raw water. The 
procedure for the determination of the requisite 
amount, the preparation of the solutions, and the 
regulation of the injection, is as follows :—In the 


chemical-house is a testing bench made of teak, | 


fitted with two white stoneware basins, one supplied 
with filtered and the other with unfiltered water— 
which incidentally serve a useful purpose in permitting 
rough ocular comparison of the colour of the water 
before and after treatment. Tests are made daily, 
and more frequently if occasion requires. A sample 
of raw water is drawn and the acidity carefully 
titrated. The figure obtained gives the attendant 
upon reference to a specially prepared chart the 
quantity of chalk required for the ensuing twenty-four 
hours’ treatment. The quantity of alumina required 
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tank determining the quantity used, which is subject 
to alteration when the quality of the raw water is 
again ascertained shortly before the solution is 
required for injection. 

The pumps are regulated by means of the stroke 
adjusting device to exhaust the contents of the tanks 
in twenty-four hours at the maximum daily flow of 
water. If the day’s flow be less than the anticipated 
requirements, the tanks continue at work until tho 
difference is exhausted. The pumps having been 
once set to inject the proper quantity of solution in 
relationship to the quality and quantity of the water, 
the injection becomes afterwards automatic, varying 
in quantity proportionately to the speed of the turbine, 
which, as before indicated, varies as the flow. For 
the purpose of a check upon the installation, the total! 
daily flow as recorded by a Venturi meter is compared 
from time to time with the quantity of solution 
injected by the pumps. The whole plant is designed 
with a view to enable the attendant to ascertain 
results at any time and to make such adjustments as 
the varying conditions may demand. 

With regard to the remodelling of the filters them 
selves, these were emptied of all material, scraped 
clean and dried inside, and doubly coated with pre- 
serving solution, and the filtering material, after being 
thoroughly washed, regraded and replenished, was 
put back again. The piping, valves, and system of 
working were entirely altered—see Fig. 2, in which 
the old portions are shown by full and the new by 
dotted lines—so as to bring them up to date and in 
line with the latest practice, and to equip the filters 
for dealing with chemically treated water. As now 


‘arranged, each filter contains 3ft. of fine filtering 
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The tanks are fitted with water supply piping and 
valves of ample capacity, together with drain piping 
and valves. The dissolving tanks are fitted with 
water gauges indicating the level of the solution 
therein. The chalk tanks are circular, and each is of 
1000 gallons capacity. They are fitted with revolving 
agitators having adjustable blades, the vertieal shaft 
upon which these are mounted having ball thrust 
bearings. The agitators are driven through bevel 
gearing by a belt from the main shaft, and each has 
its own controlling clutch. The tanks are provided 
with water supply and waste piping, similar to that 
in the alumina tanks. All the tanks are built of steel 
plate and are of first-class ‘“ boiler make.” The 
alumina tanks are heavily coated with a special acid- 
resisting substance. A runway, depending from the 
roof timbers, branches to the chalk and alumina bays, 
for the purpose of conveying chemicals quickly and 
easily to the respective tanks. A spring balance is 
also provided, so that the chemicals may be weighed 
and applied in the requisite quantities. The chalk 
and alumina tanks are of such capacity as to be 
capable of treating the water when in its worst con- 
dition for twenty-four hours at the maximum flow. 
All the chemical, suction, and delivery piping, fittings 
and cocks between the tanks and the pumps and 
between the pumps and the main are of non-corroding 
material, and arrangements have been made for the 
regular and complete scouring of the chemical piping, 
so as to prevent any choking by the formation of 
deposits. 

Mounted by the side of each chemical pump is a 
sensitive float indicator—one to each chalk and 
aluinina tank. 


These indicators are provided with 


Fig. 2—-ARRANGEMENT OF FILTERS AND PIPING 


cannot be obtained in this way, and the attendant is 
guided by the actual results. After a little experience 
of the work, he can judge by examining the colour of | 
the water in a 2ft. tube what quantity of alumina | 
is required to render it colourless. It is also com- 
pared with the samples of raw and filtered water 
taken upon the previous day at the time of making 
the tests, in order to arrive at a more accurate know- 
ledge of what is necessary. The chalk is thén weighed, 
run over to the tank. which is to be charged, and the 
proper quantity of water admitted. The pump and 
tank in use during the previous twenty-four hours 
are rested and examined and thoroughly scoured out 
in a few minutes by means of the arrangements made 
for the purpose, and the installation is left ready for 
the next day. The pumps and tanks are inter-con- 
nected, so that if required at any time either pump 
may be used with one or both tanks. The alumina 
is next dealt with. The two dissolving tanks are full 
of solution made upon the previous day’s determina- 
tion, and if the water has not changed in character 
during the night the solution is run into the storage 
tank. If the quality of the water has improved, then 
only a proportion of the alumina in the dissolving 
tank would be used, or if the character of the water 
has deteriorated and more alumina is required, the 
solution is strengthened by a reduction in the amount 
of added water. The new solution is then ready for 
use, the other tank shut off, and the pumps changed 
over for attention, as in the case of the chalk. A 
further supply of alumina is then weighed and trans- 
ferred to the dissolving tank, which is filled with 
water and left for the slabs to dissolve, the condition 
of the water at the time of charging the dissolving 
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material, resting upon coarser layers, which are 
supported by a perforated tray. Above the surface 
of the fine material is mounted a horizontal radial 
arm, which is slowly rotated during the process of 
scouring; the arm is hollow, and supplied with 
water under pressure, sprayed from gun-metal jets 
spaced along the underside. The jets are propor- 
tioned in bore and pitch to the area commanded by 
the arm. The shaft actuating the radial arm passes 
out through a gland in the dome and is driven b) 
worm gearing. The drives to all the filters are 
coupled together by roller chains and chain wheels 
driven from a shaft connected through bevel gearing 
to the main shaft in the chemical-house, so that the 
turbine not only drives the chemical plant, but when 
necessary drives thé scour gears of all the filters. 
A clutch is provided to throw in the scour driving 
shaft, and, in addition, each filter scour gear has an 
independent clutch. 
The water used for scouring is unfiltered, and is 
controlled by a valve at each filter, equipped with 
a pressure gauge to guide the attendant in applying 
the necessary pressure to the jets. At the same time 
that the scouring is proceeding a reversed flow of 
filtered water passes up through the filtering material, 
producing a condition of semi-suspension upon which 
the jets in the scour arm impinge. The result is a 
very thorough cleansing of the medium and an 
economical consumption of water. The dirty effluent 
is discharged through a pipe from the top dome. ; 
As regards the cost of the chemical treatment, this 
varies, of course, according to the quality, turbidity, 
and discolouration of the water, but on a basis of, say, 
2 grains of chalk and 1 grain of alumina per gallon 
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the inclusive cost is approximately 13s. 6d. per 
million gallons treated. The chalk costs 50s. per ton 
delivered on the site, and the alumina £5 5s. per ton. 
The contract, exclusive of the buildings, was carried 
out by the Candy Filter Company, of Westminster, 
and the plant was erected under the supervision of the 
firm’s engineer, Mr. Alex. C. Jarvis. 





Heading eventual 
without b imbering. 





Length of stretchers $740. 
Posts according to reguirement 


Minimum distance 1738. 


material met with is not absolutely proof against the 
influence of water, drainage has carefully to be looked 
after. In the above cases there was marl to deal 
with, and care was taken to insert a drain pipe well 
| bedded in concrete, and arranged in such a way that 
| the foundation of the wall near to it was kept free 
of any water—see Fig. 29. 











Distance between posts 1°35 
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A series of engravings showing different parts of 
the installation is given on page 192. In this Fig. 5 
represents the battery of twelve Candy filters as 
modernised. The clutch gears in connection with the 


scouring apparatus will be observed. Fig. 3 shows | 


the chemical bays with the skip and overhead run- 


Dum D'um Tunnel 





Length of vault rings 5740 
Distance between centres 135 


can be carried out quite safely ; secondly, the main 
part of the tunnel section is worked out from above 
downwards. 

The underpinning of the vault masonry is as a rule 
not a task of any great difficulty, for it is easily done 
if due care be exercised, and there need not be any 
settling at all of the masonry. Even with rather 
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Fig. 22-SECTIONS OF TUNNELS—BELGIAN SYSTEM ¢»:, 


The tunnels, saving for this, presented no diffi- 
culties whatsoever, and were constructed on the 
Belgian system. A German author recently con- 
demned ‘the*Belgian system, but apparently he 
cannot have had much experience in its application, 
or, at any rate, in its correct application. The 
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way. In Fig. 4 may be seen the chemical pumps, 
tanks, &c., while Fig. 6 is a view of the turbine, | 
pumps, &c., as seen from the chalk and alumina } 
bays. 











RAILWAY CONSTRUCTION IN SWITZERLAND. 
By 8S. BERG. 
THE EBNA'T-NESSLAU BRANCH OF THE BODENSEE 
TOGGENBURG RAILWAY. 
No. IV.* 
TUNNELS. 

The line has got three short tunnels. These are 
as follows :— 

Between kms. 1.8 and 1.9, D’um D’um, 26 m. long; 
between kms. 2.25 and 2.35, Horben, 94m. long; 
between kms. 3.88 and 3.93, Trempel, 46 m. long. 

Engravings showing these tunnels and various 
details are given in Figs. 28, 29, 30 and 31, and in 
Fig. 3 ante. 

The Trempel tunnel was built in the open, as the 
line had to be covered only in order to take a road over 
it. Fig. 31 shows the site of this tunnel before the 
railway was constructed. In all tunnels where the 





* No. ILL. appeared August 14th. 





Fig. 29—TUNNELS AS CARRIED OUT 


| advantages of this system are very clear. First, 


the top is excavated and lined, with the use of a 





Fig. 30—LOWER PORTAL OF D’UM D’UM TUNNEL 


minimum quantity of timbering—-if lining be wanted 
—and the widening work for the full tunnel section one—and masonry culverts, and a great number of 
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difficult tunnelling with which the writer had to do 
—on the Albula railway—there was no settlement 
of vault masonry observed when the Belgian system 
was employed, and in spite of difficulties with pres- 
sures, &c., it was still the easiest method of getting 
through the work. 
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In cases where the tunnel has to be quickly 
employed for transport purposes, it may, of course, 
be advisable to run a bottom heading through, so 
as to avoid the gradients up and down to and from 
the top heading, which are a necessary concomitant 
of the Belgian system; but all the same, the top 
heading can be driven at the same time or later than 
the bottom heading, and the Belgian system then 
carried out to advantage. For progress of the work 
and different states of timbering, see Fig. 28. 

In long tunnels there are, of course, the rate of 
progress and the organisation of transport, &¢c.— 
frequently matters of difficulty—to be considered, 
but all the same the system of vaulting the tunnel 
before breaking out the material below is in many cases 
sure to be of great advantage, though, of course, 
not applicable where extreme pressures are met 
with. A fairly reliable gauge of the utility of the 
Belgian system is that nearly all contractors with 
experience in tunnelling readily take to it, as they 
fully realise its advantages. 


BRIDGES AND CULVERTS. 


In addition to seven road bridges—all arched but 
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small culverts, there are nine viaducts, all of masonry, | of the total. The arch is built of lime sandstone | 
| quarried on the railway itself at km. 4. This stone 
|is very easily worked, is weatherproof, and has an 
ultimate compressive strength of 1200 kilos. per | 


viz.:— 
At km. 1-4 viaduct with 3 spars of 10m 
» 2 ‘ Ss), 10m 


2 and 1 of 6m. 


$ 10m. square centimetre (over 7} tons per square inch). | 
a8 1 < This arch has the greatest length of span of any | 
7 9m. tone bridge yet built on Swiss railways. | 


The working out of the stresses was effected accord- | 
ing to the theory of the elastic arch without hinges. | 
eS : | This theory is somewhat complicated, and does not, | 

As materials of construction stone and concrete were! as a rule, lead to a quick result. The coefficient of 
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Fig. 31—SITE OF TREMPEL TUNNEL 








BEFORE COMMENCEMENT OF WORK 


elasticity for the material in question, masonry in 
cement mortar, is not only of uncertain value, but 
also varies in the different parts of such a large 
arch. The fixing of the value af -the coefficient of | 
elasticity for that kind of material is a matter of | 
great difficulty, since the movements to be observed 
jare so extremely small and are thus easily subject to 
error. It is quite another thing to apply a coefficient 
of elasticity in the case of metals, where its value 
is-known with comparative accuracy. 

It seems doubtful that the accuracy claimed for 


nearly exclusively used, and only in one case, namely, 
in a bridge carrying the main road over the railway 
at km. 1.8, was iron used. By far the most important 
of the viaducts were the two bridges crossing the river 
Thur. Views and drawings of various viaducts, &c., 
are given in Figs. 32, 33, 34, and 35, and in Fig. 4 ante. } 


FIRST BRIDGE OVER THE RIVER THUR. 
This bridge—see Fig. 33—crosses the river at an 
angle of 43 deg., and the rails are 18m. (say, 59ft.) 
above mean water level. The largest arch in the 





Viaduct at Km. 3:778 





| windward side of the arch. 


it can be neglected as long as the arch is not flatter 
than span -- rise = 5, whereas the wind pressure, 


| in many cases neglected, has to be considered, as it 


represents a considerable stress, especially in the 
larger arches, mainly coming on at the points where 
the piers carrying the viaduct—according to the 
arrangement adopted for large arches in which 
economy has been really aimed at—stand on the 
main span. At these points the wind pressure causes 
an excentric influence on the centre line of pressure, 
resulting in a greater stress on the lee side than on the 
This whole question is 
well worth a special research. 

Both of the abutments were founded on rock. = The 
rock on the right-hand side of the river consisted of hard 
conglomerate and lime sandstone. On the left-hand 


| side of the river there were also layers of marlstone, 
| partly of a rather soft character, and on this side a 


very unpleasant surprise was experienced. For the 
abutment on the left-hand side—see Fig. 33—the 
rock had to be blasted out through the whole height 
of the cliff, some 25m. (say, 82ft.). This blasting 
work commenced in June, 1910, and when in the 
month of October it arrived near the designed bottom 
of the foundation, a sounding bore-hole proved 
that there was a considerable hollow below. As was 
clearly shown by subsequent excavation, a cavity 
at some remote period had been hollowed out by the 
river, and the space subsequently filled in with 
shingle, sand and blocks of rock, &e. At the point 
where the abutment came all this filled-up cave was 
below low-water level. The river entrance to the 
cave had been so completely covered up with big 
blocks broken off from the clifis and so bedded in 
the river bottom that it had not been discovered 
during the preliminary investigations. 

The rock covering the cave was not completely 
removed before the middle of December. Some 
attempts at pumping proved a failure, and even a 
22-5 e.m. centrifugal pump capable of delivering 
over 1500 gallons of water per minute, and worked 
by an 18 horse-power benzene motor, could not keep 
pace with the water entering the cave. After having 
dug to a depth of 3m. below water level, the water 
on December 23rd broke in very heavily, and after 
this the pump could not get it lower than 1.5 m. below 
water level. As it was necessary to go 5m. down 
to get at rock, all idea of further pumping was given 
up, it being determined to dig out the foundation by 
under-water work. Only 1.7m. remained to be 
excavated, but the material was of a very mixed 
character, consisting of sand and stones, blocks of 
rock and pieces of trees. The excavation had to be 
done up to a depth of 5m. under water level, and 
the use of divers was quite out of the -question, 


| because the water was too opaque and too cold. 
| A drawing showing the excavation is given in Fig. 36. 
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Fig. 32—VARIOUS BRIDGES AND VIADUCTS ON THE LINE 


this method can be said to hold throughout for stone 

| arches, and certainly the time generally taken up 
in working it out is a decided drawback. 

In the writer’s opinion, there does not seem any 


bridge has a span of 63.26m. (say, 207ft. 6in.), 
with a rise of 13.85 m. (say, 42ft. 5in.). The dimen- 
sions of this arch are :—At the keystone, 1.80 m. 
(say, 5ft. 10in.) thick and 4.43 m. (say, 14ft. 6in.) 


broad; at the imposts, 2.72m. (say, 8ft. 10in.) | great reason to prefer the elastic method to the 
thick and 5.22m. (say, 17ft. lin.) broad. The | ordinary method of finding the centre line of pressure | 


passing through three points of the arch; this | 
method having the advantage of being very clear | 
and not demanding much time. As the pressure | 
caused by the influence of temperature is very small, ' 


calculated maximum pressure is 46.2 kilos. per square | 
centimetre (say 657 Ib. per square inch), including 
the pressure caused by the influence of temperature, 
which, however, is only small, being about 2 per cent. 


Tools for working under water had then to be 
obtained. First, screw dredgers combined with 
stone pincers were employed, but as the material 


got too hard for this class of machinery, attempts 
| were made to loosen it with small blasting charges. 


This method, however, was found not to work, as 
the blasting blew some ofgthe timbering away, and 
to replace this under water was rather troublesome. 
Then a big falling chisel, 100 kilos. weight, was 
used, and to make it work systematically it was 
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mounted on a sliding bed provided with a double 
movement, so that the chisel was pushed sideways 
0-1 m.ata time. At the same time the screw dredger, 
or a sack dredger, which latter tool was mostly 


: 
to 250f. per cubic metre, was necessarily very heavy, | 


since so many special tools, &c., had to be made. 
To have made this foundation on the pneumatic 
; method would have been still more expensive, but 


found, and the trials with a pump used to force 
cement mortar into the holes corroborated this. 
After the filling with concrete, it was again tried 
if it were possible to pump cement into any hollows 














Fig. 34—FOOTBRIDGE AT Km. 3.67 


employed for finishing the work, was used for excavat- 
ing the broken-up material. At last a firm foundation 
was reached, but the excavation had somewhat 
diminished in area, so that the pressure from the 
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it would, of course, have had the advantage of 
| greater security. The foundation up to water level 

was made of concrete 1: 2: 4, sunk in tipping boxes 
| of half cylindrical shape. 
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Fig. 36—LEFT-HAND ABUTMENT OF FIRST THUR BRIDGE 


arch abutment would amount to about 20 kilos. per 
square centimetre. The method of finding this pres- 
sure is shown in the diagram Fig. 37. It had to 
be considered that the nose abcd could not be 
absolutely relied on, as it contained a fissure only 
partly filled with sand. In order to get the rock 
surface as clean as possible, the centrifugal pump 
was transformed into a sand pump by giving it a 
reduced suction tube, 100 mm. in diameter, on which 
was fitted a rubber hose provided with a rose. 

A thorough flushing of the bottom was brought 
about by means of water from a reservoir high up on 
the other side of the river. The water had a pressure 
due to a head of 70 m., and was taken down by means 
of a fire-hose with a nozzle having a diameter of 
16mm. This nozzle as well as the rose of the sand 
pump was fixed on the same long rod, which was 
drawn over the bottom, so as not to leave any part 
untouched by the fiushing. 


_ To ascertain the condition of the surface of the | 
bottom of the excavation, systematic soundings ‘with | 
a 42-kilo. jumper, used with a fall = 0-3 m., were | 


carried out. The result was that the jumper pene- 
trated 0 cm. on 25 per cent. of the total bottom area ; 
from 0 cm. to 2 cm. on 40 per cent. of the total bottom 
area; more than 2cm. on 35 per cent. of the total 
bottom area. The total bottom area was 13-6 square 
metres, of which 2 square metres were covered with 
loose stones. 

These under-water works were started at the end 
of December, and were finished on February 18th. 
The work had been hindered through the very severe 
winter, during which there were heavy falls of snow, 
and the temperature went down to — 22 deg. Cent. 

The cost of the under-water excavation, amounting 


Before the filling in of the concrete, a thorough 
examination of the bottom of the excavation and of 
| the rock in the direction of the resultant foundation 
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Fig. 37—FIRST THUR BRIDGE—LEFT-HAND ABUTMENT 


pressure arising from the arch when built, was made 
by boring six holes 3.7 m. to 8.1m. deep. Nowhere 
were other hollows or caves, excepting fissures, 


. 35-ROAD BRIDGE AT Km. 5.25 


which might possibly have been left, with but very 
little result. 

In spite of the great load brought upon this founda- 
tion and the somewhat uncertain method of making 
it, which did not render it possible to see any finished 
surface, when the arch centerings were struck as well as 
later on, there was no settlement whatsoever to be 
observed, so that the maximum movement probably 
has been less than 2 mm., this being about the limit 
of accuracy of observation. 





THE RAILWAYS RETURN—PRELIMINARY 
STATEMENT. 


Just about this time of the year there has generally 
appeared the Board of Trade ** Railway Returns,” giving 
particulars of the capital, traffic, receipts;and working 
expenditure of British railways for the preceding year, 
but this year there has only recently, been published the 
Preliminary Statement that generally comes out in May. 
The delay is, of course, due to the Railway Companies 
(Accounts and Returns) Act, 1911, under which a very 
much enlarged form of accounts had to be kept as from 
January Ist, 1913, which gives more detail, and thereforé 
gave more work in the summarising of the annual returns 
for the year ended December 31st last. Past preliminary 
statements gave the corresponding figures for the previous 
year, but the present return is prefaced with the remark 
that no attempt has been made to compare the results 
given, as, owing to the changes in the method of compiling, 
the figures are, in several important respects, not properly 
comparable. An intimation is also conveyed that the 
figures given are, in many cases, the subject of inquiry, 
and they must therefore be regarded as purely preliminary 
in character. We have, however, been able, in most 
instances, to get from the return for that year the corre- 
sponding figures for 1912, and as far as possible will use 
them in our present review. 

The mileage of running lines opened at the end of 1913 
was 40,689 miles,-single track—60 miles of double-line 
equals 120 miles of single track, and 40 miles of quad- 
rupled road equals 160 miles of single track—and 14,749 
miles of sidings. This was an increase over 1912 of 655 
miles of double line, but a decrease of 126 miles of sidings. 
As there ought, all things considered, to have been an 
increase in the mileage of sidings—of about 200 miles, 
judging by the figures of previous years—this decrease 
may be due to greater accuracy in compilation, or, possibly, 
a large number of sidings have been converted into running 
lines. These figures show that 57 per cent. of the railways 
in the United Kingdom are single, and taking the 1912 
returns as a guide, it may be taken that 33 per cent. of 
those in England and Wales, 58 per cent. of those in Scot- 
land and 80 per cent. of those in Ireland, are single lines. 
The authorised capital has been increased from 1410 
millions sterling to 1421 millions, and the total paid up 
from 1334 millions to 1343 millions, of which ordinary 
capital rose from 493 millions to 498 millions. 

Coming to receipts, we find that the decrease in the 
number of passengers carried noticed in 1912 was appa- 
rently continued to an accentuated degree in 1913. In 
1911 the total carried was 1326 millions, and fell to 1294 
millions in 1912, a decrease of 32 millions. But in 1913 
this is shown as having dropped to 1228 millions, a further 
decrease of 66 millions, or nearly 100 millions in two years. 
The decrease in 1912 over 1911 was ascribed at the time 
to the coal strike of February-March, 1912, and the 
‘“* Railway Returns” report for 1912 said: ‘“* An exami- 
nation of the half-yearly accounts of the principal com- 
panies shows that the number of passengers carried by 
these companies collectively in the second half of 1912 
was rather greater than the number carried in the second 
half of 1911. Thus, the decrease in 1912 occurred wi olly 
in the first half-year, and it seems reasonable to conclude 
that but for the coal strike, there would have been some 
increase in 1912 in the total number of passengers carried.’ 
There is also a very big decrease in the number of season 
tickets, which were 595,000 in 1913, as against 785,135. 
Both these headings, however, bear in the Preliminary 
Statement a foot-note to the effect that passengers booked 
through over more than one system are recorded once 
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only, and in this—which, seeing that there was no such 
footnote in previous years, is apparently one of the 
reforms—may ke seen the explanation for the apparent 
decrease. This suggestion finds confirmation in the money 
tables, where we find that the passenger train receipts 
increased from 54,258 million pounds to 56,929 millions. 
Of these sums, 44,231 millions and 47,096 millions respec- 
tively were from passengers, and the balance from excess 
luggage, parcels, mails, &c. There is a similar footnote 
as to tonnage conveyed, which apparently fell from 520 
million tons in 1912 to 371 millions in 1913, but as the 
receipts increased from £64,049,000 to £66,617,000, we 
need make no further comment. A new item, miscel- 
laneous traffic receipts, accounts for over another million 
sterling, and brings the total receipts from railway working 
to £124,750,000, as against £118,307,000 in 1912. In 
former years there has been a heading ‘“ Rent, tolls, 
navigation, steamboats, &e.,”” which in 1912 brought in 
110,246,201. Now we get ‘‘ Other receipts,” amounting 
to £14,503,000 in 1913, sub-divided into seven heads, from 
which we learn that the receipts from steamboats was 
£2,579,000, from canals £1,101,000, docks, harbours and 
wharves £3,734,000, and hotels, refreshment-rooms and 
dining cars £3,195,000. Altogether, the companies 
received £139,253,000 in 1913, as against £128,553,417 in 
1912. 

Turning now to the expenditure, we find that the engine 
mileage rose from 412 to 435 million miles, of which increase 
14 millions was in passenger miles and 9 millions in goods. 
We get now, for the first time, the mileage incurred in 
shunting, assisting trains and light running, and it will be 
a surprise to many to learn that 192 million miles, or 
30.6 per cent. of the total mileage, 628 million miles, was 
spent in this way. Out of 280 million miles devoted to 
goods and mineral traffic, 42.5 per cent. went in shunting, 
and of the total miles run by engines, nearly 9 per cent. 
was either light or for assisting. The money figures differ, 
again, from those of 1912, but the net result is that the 
expenditure increased from 81 millions sterling to 87 
millions, an increase of 6 millions in expenditure, as com- 
pared with an increase of over 10} millions in receipts. 
Maintenance of way expenditure increased from 11.7 
millions to 12.5 millions; the total of 29 millions, made 
up of 21-8 millions in locomotive power and 7.2 millions 
in repairs and renewals of carriages and wagons, becomes in 
1913 32 millions, made up of 14 millions for mainten- 
ance and renewal of rolling stock and 18 millions for 
locomotive running expenses ; traffic expenses rose from 
23.46 millions to 24-16 millions; compensation from 
£1,026,000 to £1,204,000, but there was a gratifying fall 
of from £5,129,000 to £4,903,000 in rates and taxes. As 
we have given details of some of the “ Other receipts,”’ 
we may add that steamboats cost £2,434,000, canals 
£750,000, docks, harbours and wharves, £2,458,000, and 
hotels, refreshment-rooms and dining cars £2,639,000. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 


AttrHouaH disinclined to spend any sums of money 
upon new construction at the present time, owing to the 
extremely unfavourable condition of the Republic’s 
finances, the Argentine provincial governments are com- 
pelled to lay out certain sums. Among these is the 
government of the province of Santa Fé, which has been 
called upon to rebuild the bridge over the Salado River. 
This structure was carried away by the high waters pre- 
vailing a few weeks back, the flood having also damaged 
the section of the State Railways from Diamante to Curuzu- 
Cutia. The rebuilding of the Salado bridge will occupy 
several months, and will prove a costly affair. The 
Buenos Aires Central Railway has recently entered into a 
contract for the erection of eight large grain sheds, which 
will be situated at El Jaguel, Hunter, Rojas, Federico, 
La Croze and Merceditas, covering an area of 125,000 
square feet. The Buenos Aires Port and City Tramways 
Company, Limited, finds itself in a very awkward position. 
Having entered into a lengthy contract with the German 
Power Company of Buenos Aires for the supply of electrical 
energy, it now realises that the cost of this is so excessive 
as to preclude the company from running the tramways 
with any prospect of making a profit. The ratio of work- 
ing expenses to revenue, it would seem, cannot be reduced 
below 75 per cent., and to reach even this will take both 
time and hard work. The figure last year was 87.49, 
while that of the previous year was as high as 97.25. 
In December, 1912, the ratio of expenses had been 121 per 
cent. The fixed charges which this company has been 
called upon to meet appear to be abnormal, being due in 
a great measure to the onerous terms upon which it had 
had to raise money, and to the fact that a large proportion 
of the interest on the debentures had had to be paid out 
of capital. These facts, combined with the high rates 
charged by the German Power Company, are proving 
obstacles which the company finds it very hard to 
overcome. 


Belgium. 

Owing to the war in which Belgium is now engaged, the 
native iron and steel industries have suffered, very 
naturally, a great set-back. This has come at a time when 
the prospects for Belgian rolling-stock manufacturers were 
commencing to wear a better aspect after a long-sustained 
period of depression. Orders had been received not only 
from Russia, but from China and Japan, but under present 
conditions these cannot be proceeded with. The Russian 
Government, for instance, had placed an order for 3000 
tons of bridge work, intended for Siberia, with the Belgian 
firm of Cockerill, at Seraing, while orders, amounting to 
about 5,000,000f. (£200,000), were placed by the Com- 
pagnie des Chemins de fer du Bas-Congo au Katanga, 
with several different Belgian firms. A number of pro- 
minent manufacturers had formed a consortium under 
the auspices of the Banque d’Outremer for dealing espe- 
cially in the business of rolling stock for China and Japan. 
Owing to the financial straits of South America, large 
orders for Belgian rolling stock, intended for Brazil and 
Argentina, had been cancelled just before the war broke 
out. The Syndicat des Constructeurs is formed of Belgian 
builders, about forty in number, the radius of action of 
whom extends practically only to orders for rolling stock 





placed by the Belgian State, but owing to the slackness of 
trade at home it had set itself to execute orders for South 
America, and, under normal conditions, would no doubt 
do so again. 


Chile. 

The port works at Valparaiso are only part of the many 
engineering undertakings at present in hand in Chile. 
Important works are being carried out at the port of San 
Antonio, the progress hitherto made being deemed entirely 
satisfactory, while drainage works are being executed 
in other towns of the Republic, and extensive repairs are 
being made to existing moles at Pisagua, Coquimbo and 
Calbuco. Other governmental contracts include repairs 
to the defences of several townships and the supply of 
twelve towns with new water undertakings. In addition 
to an irrigation scheme for the province of Linares, which 
latter has now been completed, surveys have also been 
made with a view to irrigating the valleys of Petorca and 
Chacabaco, and the plains of the Culipran and Las Arajfias. 

The Government of Chile is likewise considering a 
project for the construction of port works at Arica, 
Antofagasta, Taleahauno and Valdivia, the construction 
of moles at Iquique, Mejillénes and the carrying out of the 
initiatory works at Llico, Constituci6én and Puerto 
Saavedra. It is also intended at a later date to proceed 
with the improvement of the port of Lebu. Of all these 
projects, the most important undoubtedly is the Anto- 
fagasta port works, which are to cost £1,600,000. 


Panama. 

It is gratifying to learn that the first ship to obtain a 
certificate of measurement in order to pass through the 
Panama Canal will be the English-built and English- 
owned steamer Salvadorean, belonging to the Salvador 
Railway Company, Limited. This vessel, which was 
measured at Balboa in the month of June last, under the 
supervision of Lieutenant-Commander Buttler, Captain 
of the Port, so as to determine how much she should pay 
in passing through the canal, is one of three steamers 
belonging to the same company, two of which are already 
in service, while the third, the Cuscatl4n, is now being 
built by Swan, Hunter and Wigham Richardson, Limited, 
and will be the largest of the fleet. In all probability 
the Cuscatlén will be sent to Central American waters 
through the Panama Canal early in November next. In 
the meantime every preparation is being made for the 
towing of this vessel and others through the canal, for 
which purpose forty electric mules—towing locomotives— 
are now being delivered. There has been considerable 
delay over the matter, as the first consignment of machines 
received did not prove satisfactory and was condemned. 
It is stated that the fault did not lie with the contractors, 
the General Electric Company, of Schenectady, New 
York, which, when it received the specification, pointed 
out to the Isthmian Canal Commission that it contained 
several grave defects. The Commission nevertheless 
ordered the builders to proceed with the work, and the 
result of this has been that the contracting company was 
proved to have been perfectly right. 

Each locomotive weighs 37 tons, the dimensions being 
as follows :—Length, 32ft. 2}in. by 8ft. in width, and 
9ft. 3in. high over the cabs. The mules have an available 
tractive pull of 47,5001lb. and a windlass rope pull of 
25,000 lb. It is intended to use four of these machines— 
two on either side of the canal—to tow steamers under 
ordinary conditions through the locks. Upon occasions, 
however, six engines will be required to haul extra large 
vessels, while in other cases two astern, acting as a brake 
on the ship’s movements, will be employed. A strict 
rule has been introduced which prevents any vessel from 
entering the locks or passing through them under her own 
steam. 

One of the most important enterprises now being carried 
to completion upon the canal is the new mammoth dry 
dock at Balboa, which is known as Dock No. 1. It will 
have a length measuring between 1000ft. and 1100ft. 
approximately, and the greater part of the excavation 
necessary has already been completed. During the past 
three months four steam shovels have been working 
twelve hours daily without cessation, taking out an average 
of about 4000 cubic yards per diem. One part of the 
spoil is utilised in the work still proceeding on the Panama 
Railroad yard at Balboa, while another part is employed 
in the fortification works at the breakwater, extending 
from Balboa to Naos Island; the remaining portion is 
disposed of at the Balboa dump. It is claimed that the 
Balboa dry dock will be one of the largest in the world, 
and easily able to accommodate the largest ocean steamers. 
Alongside Dry Dock No. 1 will be Dry Dock No. 2; this 
will be of smaller dimensions, and employed for small 
steamships. 

The Central American Construction Company, which 
has already done a large amount of work for the Panama 
Canal and Railroad, has recently been awarded a further 
contract for the construction of steel work, concrete walls 
and roofs for Dry Docks Nos. 15 and 16 at the Cristébal 
terminals. The contractors are under penalty to complete 
918ft. of shed covering the north end of Dock 16 within 
152 days from date of contract, and the whole of the work 
of the contract, comprising principally the shed over Dock 
15, for 201,000 dols. This was the lowest bid received, 
others being from Messrs. R. W. Hebard and Co., Messrs. 
Lombard and Co., and the W. E. Weigle Company, for 
the amounts of 230,000 dols., 232,952 dols., and 
239,800 dols. respectively. 


Uruguay. 

In common with other States of South America, espe- 
cially those situated on the west coast, such as Ecuador 
and Peru, the Government of Uruguay has decided to 
improve the illumination of the principal port of the 
country, namely that of Montevideo, and an installation 
of high-pressure incandescent gas lamps is about to be 
introduced. The advance which has been made in incan- 
descent lighting has already established it as a formidable 
rival of electricity, notwithstanding the advantages which 
are obtained by the use of the metal filament in nitrogen. 
These, indeed, have been countered by the introduction 
of inverted gas mantles. The installation which the 
Uruguayan Government has decided upon, and which is 
to be introduced by the Montevideo Gas Company, Limited, 
will consist of four Keith lamps of 3000 candle-power 
each, suspended from irons column 6 m. high; these 





columns are to be distributed along an asphalt way which 
leads to mole A. The lamps have two mantles each and 
are illuminated by gas at a pressure of from 2030 mm. to 
2540mm. of water. The mantles are enclosed in separate 
coverings of silica, thereby obviating any danger arising 
to the globes which may render them liable to be broken. 
The silica coverings have the advantage not only of being 
small, but of being non-liable to damage or breakage 
even should they become wet under extreme heat. A very 
effective but simple device has been introduced for putting 
the gas under the necessary pressure, the mechanism 
being enclosed at the side of one of the Customs ware- 
houses, while the gas is supplied from the street mains 
at the ordinary pressure, converted prior to feeding the 
lamps. The system which has been adopted for the 
Montevideo port has for some time been in use in Regent- 
street, London, and in other thoroughfares of the Metro- 
polis. The lights now in use in London have supplanted 
the are lights which had previously been employed. 

The Government, notwithstanding the anything but 
satisfactory state of the Republic’s finances, intends to 
proceed with the construction of a new port at Coronilla, 
and the sum of 350,000 dols. (say, £70,000) has been 
allotted for the surveys and the erection of shelter works. 
The post of directing engineer of the works has been 
offered to Mr. J. Moss Knight ; while his assistant will be 
Mr. Kallgren. Mr. G. Rankin, a well-known engineer 
resident in Buenos Aires, has been appointed consulting 
engineer. Mr. W. E. Burr was to have been the supervisor 
for the Government, but being unable to act, the appoint- 


} ment has now been offered to and accepted by Mr. Bond. 


Great indignation has been expressed by politicians and 
others that t'.e Government should have given this 
important contract—and at such an unheard of price for 
a mere survey—-to General O’Brien, a former servant 
of a large and influential company which had employed 
him, and which had found among its members the whole 
of the preliminary expenscs of the plans. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





GERMAN EXPORTS TO ENGLAND. 


Srr,—As we are all aware, there has during the last few years 
been a huge amount of material ordered from Germany. Many 
of our public authorities, corporations, Government contractors, 
iron and steel works, and others, have been purchasing from 
Germany enormous quantities of manufactured billets, steel 
rails, building sections, also machinery and plant, both mech- 
anical and electrical, in most cases at prices below those of this 
country. 

It has been suggested to me that many of the above who have 
orders in hand with Germany at the present time will be in great 
difficulty, as it is now impossible to get the orders delivered, 
as all contracts with Germany automatically terminate under 
the terms of the moratorium. This non-delivery will no doubt 
in many cases result in great loss of money and time to the 
purchaser, and will probably result in the closing down of large 
contracts for extensions of buildings and public works, and will 
thus cause a great many men to be thrown out of employment. 

This unfortunate state of affairs may be to a large extent 
prevented if suitable arrangements can be made with manu- 
facturers in this country to supply the required plant and 
machinery. The main trouble is that it may be difficult for 
the purchaser and supplier to get into touch, and it is suggested 
that a bureau should be opened here somewhat on the same lines 
as that opened by Sir George Pragnell at 32, St. Paul’s Church- 
yard, E.C. 

I shall be very pleased to do all I can to promote such an 
arrangement if it is needed, and for this purpose shall be pleased 
to hear from any public bodies, companies, or works regarding 
any immediate requirements they may have for iron and steel 
materials or for machinery of all kinds, and also to hear from 
manufacturers of such materials who can give speedy deliveries 
of such plant. By this means a great deal of time and money 
may be saved and much distress averted, as many men in these 
trades have been dispensed with owing to the present uncer- 
tainty of work. ee ‘ 

I shall be very pleased indeed to help in any organisation which 
could be formed with the object in furthering the above require- 
ments, as such an organisation would undoubtedly result in 
bringing the buyer and the manufacturer into more amicable 
and intimate relations. JoHN A. SMEETON. 

London, August 19th. 


THE WAR AND TRADE. 


Srr,—-There are many evidences of a tendency on the part of 
purchasers—by no means the smallest—to take advantage of 
clauses in their contracts to suspend and delay work on account 
of the war; and the members of this Association, who employ 
tens of thousands of working men, are already so affected in 
respect of contracts representing over a million pounds sterling. 
Should such suspension and delay become at all the common 
practice, the result for working men would be disastrous. 

One of the primary duties of every Briton at the present 
moment is to maintain employment as far as ever possible, 
and my Council desires to appeal for the prompt and sympa- 
thetic consideration of this question by all present or prospective 
purchasers of electrical goods and goods used in connection with 
electrical work. 

Our own Government, by common consent, has set an excel- 
lent example, financially and otherwise, and has given every 
assurance towards allaying traders’ fears. The Colonial Govern- 
ments have done the same, notably the Australian Government, 
which has publicly exhorted its own importers to keep up and 
extend rel with Britain, recognising at once the extremely 
important issue involved, both now and in the future. 

F. R. DAVENPORT, 
Chairman of Council, 
The British Electrical and Allied 
Manufaeturers’ Association. 
London, August 14th. 








In an address at the annual field day of the Electric 
Motor Car Club of Boston, the president, Mr. D. Baker, 
pointed out that there were two important “ load centres ” 
of electric vehicle service in Boston. In one of 
these districts there were 42 electric vehicles of from 
1000 Ib. to 34 tons capacity, all in express service. 
In the other district, at the garage of the Boston Edison 
Company, there were 106 vehicles in service, owned by the 
company, and a further 22 belonging to outside firms, of 
which 17 were run by brewers. In all there were about 


175 vehicles in operation in the two centres. 
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TREATMENT OF BLAST FURNACE FLUE DUST.* 


FLUE dust is the solid material which is carried over by the 
gases escaping from a metallurgical furnace. That produced 
by blast furnaces—which is the only kind that will be considered 
in this discussion—consists of ore, coke and a small amount of 
limestone, in proportions depending upon the materials charged 
into the furnace, the manner in which the furnace is operating, 
and, to a certain extent, upon the lines of the furnace. Every 
blast furnace is provided with dust catchers and generally other 
equipment to trap the flue dust. The amount of flue dust 
produced by a blast furnace varies greatly, depending upon the 
ores used, blast pressure carried, and other conditions, but in 
the United States it would be fair to say that on an average 
the blast furnaces permit about 3 per cent. of the total charge 
to escape in the form of flue dust. On this basis there would be 
approximately 3,000,000 tons produced per annum. As the 
iron content of this dust is nearly as high as that of the ore 
charged into the furnace, the annual loss of iron in flue dust 
produced and wasted is enormous. A few years ago it could 
have been said truthfully that a million tons of iron were thrown 
away each year in the States in this manner, and even now the 
annual loss through unrecovered flue dust runs into figures 
sufficiently large to warrant close attention on the part of the 
blast furnace int ts to thods of recovery. 

The subject is one which has attracted the attention of blast- 
furnacemen for many years, and many unsuccessful efforts 
have been made to develop efficient processes for recovery. At 
first sight, the problem would not seem to be difficult, but the 
fiue dust is a refractory material to handle cheaply and to reduce 
successfully. As a consequence, many earnest efforts to recover 
flue dust have been unsuccessful, and have resulted in the loss 
of considerable money. To-day most furnace plants throw 
their flue dust away, not only failing to recover the iron, but 
going to the expense of disposing of the material, millions of 
tons having been used for filling railway embankments in the 
iron districts. The increasing use of fine ores and the increasing 
size and pressure of blast furnaces have increased the production 
of flue dust during recent years to such an extent that many 
furnace plants, even though making no attempt to use the dust 
at present, do save it and put it into stock. Even this is objec- 
tionable, however, for the cost of handling into and out of stock 
piles forms a considerable addition to money tied up in flue dust. 
_ As stated above, the material consists of iron ore, coke and 
limestone, in varying proportions. The iron ore is extremely 
fine, or it would not have been carried over by the gases. Very 
fine particles of iron ore are generally purer oxides than the 
larger portions, so that the metallic content of the iron ore in the 
flue dust is generally higher than that of the ore being charged 
to the furnace. The carboniferous element of the flue dust is 
in the shape of coke, a considerable portion of which is very 
fine, and is intimately mixed with ore dust, and the remaining 
portion of which is in larger pieces that are carried over when 
the furnace slips. Most of the limestone also is in large pieces, 
ejected by furnace slips. 

If flue dust is passed through screens of about lin. mesh, 
the large pieces of coke and stone will be removed, and may be 
returned to the blast furnace without further treatment. If 
the flue dust has been wet, considerable fine dust will adhere 
to the coarse pieces screened out, but the coarse material can 
still be used to advantage in a blast furnace. In the material 
passing through the sereen there will be from 10 to 25 per cent. 
of coke dust and from 25 to 50 per cent. of iron. The fineness 
of the dust will be such that from 60 to 90 per cent. of it will 
pass through a 40-mesh sieve and from 20 to 70 percent. of it 
will pass through a 100-mesh sieve. The particles will be so 
graduated as to fineness that the material, if saturated with 
water and jarred slightly, will pack together in a dense mass, 
which will be difficult to handle even with a shovel. When packed 
in this manner, flue dust is practically impervious to moisture, 
and is so dense as to be almost impossible to handle, even with 
a grab bucket. On the other hand, the same dust, perfectly 
dry, will run almost like water, and in the presence of any 
breeze will blow away in clouds. The fine particles of coke 
present give the flue dust high abrasive qualities, so that 
machinery used for conveying or treating flue dust is subject 
to severe wear. These statements will make clear some of the 
difficulties involved in treating flue dust, and it is the lack of 
consideration of these points that has led to disappointment so 
many times in efforts to handle it on a large scale. 

The chemical analysis of flue dust depends, of course, on that 
of the ore being smelted in the blast furnace. The oxide present 
in flue dust is generally richer in iron than was the oxide of 
the original ore. This is due to two reasons. First, the finest 
portions of the original ore generally are the purest. Secondly, 
the iron oxide contained in the flue dust has been in the blast 
furnace and subject to the reducing actions going on therein. 
Thus, some of the iron oxide has been partially reduced. If 
the furnace is working steadily and smoothly a smaller portion 
of the iron is reduced. If, on the other hand, the furnace is 
slipping badly, then much of the flue dust originates far down 
in the stack and is more completely reduced. Thus, flue dust 
is far from homogeneous, even as regards its iron content alone. 
This fact explains the great difficulty encountered in any 
attempted magnetic separation, for the magnetic permeability 
of the different oxides varies through a wide range. 

Such elements as phosphorus, sulphur, silica and other usual 
constituents of flue dust, vary widely in accordance with the 
varying conditions under which the dust is produced. To sum 
up, it may be stated that blast furnace flue dust is a shining 
example of heterogeneity, as regards almost any quality that 
it possesses. It is from lack of careful consideration of its 
qualities that disappointing difficulties are eneountered when 
efforts are made to handle and treat the material. Innumerable 
efforts have been made to recover flue dust. Only a compara- 
tively few such efforts have been sufficiently serious and suffi- 
ciently successful to be dignified by the name process, but these 
may be grouped under four general heads, as follows :—(1) 
Utilisation of flue dust, (2) recovery by briquetting. (3) recovery 
by roasting, (4) recovery by treatment in a rotary kiln 








Drrect UTIrisation. 


The utilisation of flue dust directly in the blast furnace has 
been attempted many times, at practically every furnace plant. 
When the blast furnace is new and working smoothly, it is 
possible to add a percentage of flue dust to the furnace burden 
and smelt it like an ore. Generally, however, the result of 
charging flue dust is to blow it out again in the shape of dust ; 
or if the flue dust is retained in the charge, its fineness permits 
it to fill voids between the larger pieces comprising the charge 
and to interfere with the passage of gases through the charge. 
It is almost universally conceded by furnacemen that the direct 
utilisation of flue dust is disadvantageous. Numerous attempts 
have been made to treat flue dust in a pugging mill or mixing 
pan by adding to it a certain amount of water and some binding 
material. One plan was to use clay as the binding material. 
This, of course, would be disadvantageous in that the charging 
of alumina into a blast furnace is merely adding to the charge 
a material containing no iron, which must be taken through 
into the slag at the expense of greater fuel consumption. 
Another plan contemplated the use of burned lime as a binding 
material. The result of mixing water, flue dust and lime in a 
pugging mill would be to make a sort of mortar which could be 
charged into the furnace and retained there successfully. The 
cost of the lime and the handling of the flue dust, however. 
represent more than the value of the iron recovery in the 


furnace. 





* From a paper read before the American Iron and Steel Institute 
by Mr. Eugene B, Clark. 





BRIQUETTING. 

Briquetting consists primarily in squeezing together small 
portions of flue dust, either with or without some form of binder, 
resulting in the formation of bricks. These may be charged into 
the blast furnace without further treatment, or may be sub- 
jected to a subsequent heat treatment before use. Some of the 
suggested processes of briquetting are as follows :— 

Schumacher Process.—The Schumacher process consists in 
adding a small amount of liquid containing some such material 
as magnesium or calcium chloride in solution, then thoroughly 
mixing the flue dust to produce as nearly a homogeneous mass 
as possible, and finally passing it through a briquetting press 
capable of producing high pressures up to about 6800 Ib. per 
square inch. It is iatned that the liquid which is added 
produces a catalytic action upon the constituent elements of the 
flue dust, so that the briquettes, even though they are not very 
solid when first made, tend to harden with age to a point where 
they may be charged into a blast furnace without physical 
disintegration. Briquettes formed of fiue dust fresh from the 
blast furnace are firmer and less subject to disintegration than 
briquettes made from old flue dust. Perhaps the presence of a 
small amount of dehydrated limestone in the fresh flue dust may 
assist materially in holding together bricks made from the fresh 
dust. This process has been tried out to only a very slight 
extent in America, though it is understood to be used con- 
siderably in Europe. It might really be grouped under the 
preceding general heading, for these briquettes are in reality 
untreated flue dust put into shape to resist immediate rejection 
from the blast furnaces, 

Scoria Process.—This involves the use of granulated blast 
furnace slag and lime as a binder. Magnetically concentrated 
flue dust, thoroughly mixed with the binding agents, is pressed 
into the form of rectangular bricks and then subjected to the 
action of live steam for several hours. The result is a brick which 
is firmer and more durable under shock than briquettes made 
by the previous method. On the other hand, it is more costly 
and involves the addition of non-ferrous material, thus reducing 
the iron content in the brick and making it less advantageous 
for charging into a blast furnace. These briquettes are quite 
fusible and fairly satisfactory as to durability, even though they 
are formed under pressures much lower—approximately 
1500 lb. per square inch—than Schumacher briquettes, Also 
they are much more porous than the latter. 

Grondal Process.—This consists in forming briquettes of 
moistened flue dust without any binder, piling these briquettes 
carefully on small platform wagons or trucks and running 
these trucks into heating ovens, where the briquettes are 
subjected to a high temperature for a considerable period of 
time. The carbon contained in the briquettes is burned out, 
causing a sintering action throughout the briquette, which 
results in the formation of a firm, yet porous, brick. This 
process has formed the basis of the development in the United 
States of what might be termed the tunnel kiln briquetting 
process. It is, however, little used for flue dust, though it has 
been applied in several instances in the States for the treatment 
of fine ore concentrates. 

Tunnel Kiln Briquetting Process.—The special feature of this 
method, as developed at the works of one of the large American 
steel plants, is the production of a material suitable for use in 
an open-hearth furnace. Iron oxide used for oreing down a 
basic open-hearth charge, should be high in iron and low in 
silica content. The iron oxide in flue dust, being compara- 
tively pure, is especially suited for this’ purpose. The carboni- 
ferous content of flue dust, on the other hand, is high in silica, 
so that concentrating of the flue dust is necessary. At the plant 
referred to, much work has been done on the development of 
concentrating methods. The flue dust, after being screened, 
is thoroughly dried in apparatus such as is commonly in use 
for drying fuel. The dried dust is then subjected to a magnetic 
separation, from which the heads carry about 60 per cent. 
iron and 1 percent. coke. The tails from the magnetic separators 
are screened over 20 and 60-mesh screens, and the fine material 
taken to air separators. The heads from this separation are 
added to the heads from the magnetic separators. This separat- 
ing plant is the best, and, in fact, the only successful solution 
to date of the problem of coneentrating flue dust, a problem 
which, for the reasons outlined above, involves great difficulty. 
This plant produces a concentrate running nearly 60 per cent. 
iron, about 7 per cent. silica and a little over 1 per cent. carbon 
from flue dust running about 50 per cent. iron, 10 per cent. 
silica, and 10 per cent. carbon. In the process there is a loss 
of about 10 per cent. of the original iron content of the flue dust. 
The concentrate is then briquetted in a press exerting a pressure 
of about 7000 Ib. per square inch, and the briquettes are finally 
treated by passing them through long tunnel kilns, in which 
they are subjected for about five hours to a temperature rising 
to about 2400 deg. Fah. in the hottest zone. The resulting 
briquettes are of high quality, both as to durability and porosity, 
and as to purity of composition. They are well adapted for use 
as an open-hearth ore. 

RECOVERY BY ROASTING. 


The treatment of slimes, tails and low-grade ores by mixing 
therewith a certain percentage of fuel and then roasting the 
mass to a sinter has been practised for many years. As flue dust 
is practically an iron ore, containing a percentage of carboni- 
ferous matter, it is natural that attempts should be made to 
sinter this material in a similar manner to that above-mentioned 
for nonferrous waste materials. 

The Heberlein Pot.—With this apparatus flue dust is treated 
by first thoroughly mixing it into a mass as nearly homogeneous 
as possible, then charging this into a large pot, shaped somewhat 
like a Bessemer converter and holding several tons of material. 
The material is ignited from the bottom, and a draught of air 
forced up through from the bottom. The air supports combus- 
tion of the carbon contained in the mass, and the ignition gradu- 
ally progresses upward. The result is to burn out the carbon 
and to sinter the contents of the pot into a solid though porous 
mass. When the sintering action has progressed throughout 
the material, the pot is inverted and the mass which falls out 
of the pot is broken up into pieces small enough for use in-the 
blast furnace. Difficulties experienced on account of the mass 
adhering to the sides of the pot, and the difficulty of breaking 
up the sintered mass after dumping the pot are serious. The 
process has not been commercially applied to flue dust. In 
order to make it practicable, concentration of flue dust would 
be necessary, or the mixing into the charge of considerable 
percentages of material—such as fine ore—which is free from 
carbon. 

Greenwalt Process.—This method involves the same under- 
lying principle of roasting or sintering. The principal difference 
is that the draught is down through the mass to be treated, rather 
than up. The pot or pan is of comparatively large dimensions, 
8ft. square by about 12in. deep. This receptacle swings in 
trunnions through which air is exhausted from a false bottom 
similar to that used under a Bessemer converter. The bottom 
of the pan consists of grates over which a layer of porous material 
is spread to prevent adhesion of the sintered mass to the 
grates. The flue dust is thoroughly mixed and tempered with 
water to obtain a mass as nearly homogeneous as possible, and 
then is charged into the pan, with care to obtain uniform dis- 
tribution and density. A suction fan establishes a draught 
from the surface of the pan down through the material. An 
oil burner is used to ignite the carbon at the upper surface of 
the pan. Combustion, supported by the draught, proceeds 
down through the mass. When the sintering action thus 

tablished has reached the bottom, the pan is swung on its 
trunnions and its contents dumped. A certain percentage of 
material at the top and sides of the pan, and occasionally 
throughout the mass, which remains unsintered may be screened 
out of the final product and returned for mixing into another 








charge. The product of this process is porous and entirely 
satisfactory for blast furnace use. Most flue dust contains too 
much carbon for the satisfactory carrying out of the process, 
however, and much better results are obtained when a certain 
percentage of material—such as fine ore, free from carbon- 
is added to it. 

Dwight and Lloyd Process.—Here, the fundamental princip|o 
is the same as in other roasting processes, The essential features 
of this method are comprised in the form of apparatus employed. 
The draught to support combustion during the sintering proces. 
is downwards, as in the previous process, but instead of carryin,, 
on the sintering action in large pots, it is carried on in a muc}, 
larger number of much smaller pans. These pans are joine:| 
end to end to form a continuous conveyor. e material ji, 
mixed and moistened to make it as homogeneous as possible, 
and it is then charged, with due care to obtaining an even dis 
tribution, into the pans or pots in which the sintering action j 
to be carried on. The bottoms of these pans are formed oj 
cast iron grates, over which a layer of porous material is spread 
to prevent adhesion of the sintered mass to the grates. Suction 
established by means of a fan takes air down through th: 
material in the pans into a suction box over which the pan. 
progressively Ignition of the material in the pans i: 
established by means of an oi! burner, under which the pans pas 
in succession. The sintering action goes on so long as the pans 
are over the suction box, and shortly thereafter the pans are 
inverted and the sintered material contained therein is delivere«! 
to screens. Material which passes over the screens is loaded fv, 
delivery to the blast furnace, while the unsintered materia| 
which passes through the screens is returned for mixture int. 
succeeding charges. The product of this process is also porous. 
and well adapted for blast furnace use. Most flue dust contain 
too much carbon for the proper carrying on of this process, an‘ 
much better results are obtained when non-carboniferou 
material is mixed with the charge to reduce the carbon content 
of the charge. 


TREATMENT IN A Rotary KIL. 


This process, which may be termed sintering, but which 
perhaps is more clearly expressed as nodulising or clinkering. 
consists in treatment of flue dust in a rotary kiln similar t: 
that used in the cement industry for the burning of cemeni 
clinker. Flue dust without preliminary treatment is charge 
into the upper end of an inclined kiln in which a high tempera 
ture is maintained by the combustion of fuel at the lower end. 
This fuel is generally pulverised coal, blown in with an air 
blast. The material is conveyed through the kiln by its rotating 
movement, and is agitated thereby while subjected to the high 
temperature. The result is to sinter the flue dust and to cause 
the small sintered particles to agglomerate into nodules varyiny 
in size from }in. to 1 fin. in diameter, and being roughly spherica| 
in shape. These nodules are porous and of excellent quality, 
physically and otherwise, for use in a blast furnace. The 
difficulty of conducting this process arises from the tendency 
of the sintered material to adhere to the interior of the kiln, 
accumulating there, and if not removed blocking the passage 
of additional material through the kiln. This difficulty is 
overcome by a cleaning device, consisting of an endless chain 
carrying metal scrapers. This chain moves through the kiln, 
from one end to the other, while the kiln is rotating, and pro- 
gressively scrapes all of that portion of the interior upon which 
sintered material is liable to accumulate. The speed and tension 
of the cleaning device are variable and under control. The speed 
of the kiln also is under control, thus regulating the time during 
which the flue dust is subjected to sintering action. It is claimed 
for this process that the simplicity and sturdiness of the apparatus 
involved and the possibility of avoiding preliminary treatment 
of flue dust, more than compensates for the fuel required to 
support the high temperature in the kiln. It is probable that 
the sintering action in a rotary kiln is precisely the same as the 
sintering action in blast roasting processes, or the sintering 
which takes place when flue dust briquettes are subjected to 
high temperature in an oxidising atmosphere. In a rotary 
kiln, however, the continuous agitation of the material during 
the sintering process reduces the size of the voids and makes a 
material which, while entirely porous, still has smaller pores, 
and therefore is denser. 


Retative Merits or VArtous PROCEsSEs. 


It is of interest to compare these various processes, as to 
cost of plant required, cost of operation and value of the product. 
A fair comparison, however, is extremely difficult to make. 
As to costs, it may be observed that no one, until he is thoroughly 
embarked in the working of flue dust, will appreciate the diffi- 
culties involved in handling efficiently and economically such 
a material. If attempt is made to handle by simple means 
that is, without elaborate machinery—it will be found that the 
labour costs will become serious. If, on the other hand, elaborate 
machinery is used, then a low labour cost may be obtained, but 
the wear and tear on the machinery will be found to be a serious 
item. Most processes naturally are tried out on a small scale 
at first. During such a preliminary trial, the dust is handled by 
simple means, involving rather large labour charges. If the 
difficulties involved in handling flue dust cheaply by machinery 
are not fully realised, it is quite natural to take an optimistic 
view of probable results from the preliminary experiments. 
That is to say, it will be assumed that the labour costs can be 
eliminated by machinery installation, but proper allowance is 
likely not to be made for the cost of maintaining and operating 
machinery used for handling flue dust. As a result, estimates 
of cost hoped for in a larger plant are not realised. 

With reference to the various processes, it is fair to say that 
each method has certain advantages as well as disadvantages. 
For instance, where a low cost of operation can be obtained, 
sacrifice must be made in the quality of the product and its 
value for use in the blast furnace. On the other hand, where 
thoroughly satisfactory blast furnace material is produced. 
difficulties are encountered in the frequent handling of the 
material to enable the attaining of high quality of product. In 
general, it may be said that the principal costs involved in any 
of these processes are those involved in the handling of the 
material, and the simvler a plant can be made to produce a 
satisfactory product, the better chance does that plant have to 
secure low costs of operation. 

Considerable speculation has been indulged in as to the 
chemical, metallurgical or thermal action which causes sintering. 
The subject is naturally one of interest, but no satisfactory 
explanation of the sintering acticn has been put forward. It 
has been suggested that silicate of iron is formed. which, while 
fused, serves to bind together the various particles. While 
this theory seems plausible, still analyses do not reveal the 
presence of silicate of iron in sintered flue dust, whether formed 
by blast roasting, briquette roasting or nodulising. 

The value of sintered flue dust in a blast furnace is also a 
subject of interest. It is universally conceded that sintered 
flue dust may be smelted in a blast furnace without the produc- 
tion of additional flue dust. Tests show it to be more easily 
fusible than an ore. Further, the fact that it has been partially 
reduced, not only in its original condition as flue dust. but in 
the subsequent sintering action, means that less deoxidation 1s 
necessary in the blast furnace than in the case of raw ore. 
Physically, flue dust sinter is better than any ore. for even the 
best ores contain from 5 to 8 per cent. of material which will 
pass the 100-mesh sieve, and which therefore will produce flue 
dust. Sintered flue dust, on the other hand, should contain 
less than 0.5 per cent. of material which will pass the 100-mesh 
sieve. Experience over a number of years with varying per- 
centages of flue dust sinter shows that about 10 per cent. of it 
on a furnace burden acts advantageously, making the furnace 
operate freer and generally with lower fuel consumption. 
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RAILWAY MATTERS. 


Tue proposed relaying of the Nairobi-Kisumu section 
of the Uganda Railway with 80 lb. rails would cost some 
¢2660 per mile, exclusive of the strengthening of bridges, 
but it would enable the use of locomotives having three 
times the hauling power of those at present in service. 


CONNECTION between the Japanese and the Korean- 
Manchurian railway services of the Imperial Government 
of Japan is made by the Shimonseki-Fusan railway 
ferry service, which, among other equipment, has two 
new boats capable of eighteen knots, which were com- 
pleted and put on the run during 1913. 


AccoRDING to returns given at the annual meeting of 
the North-Eastern Railway ambulance centre, the number 
of accidents to employees attended te by members of the 
ambulance classes were :—Darlington, 5785; Hull, 
3269; Leeds, 1408; Middlesbrough, 1752; Newcastle, 
1512; and York districts, 1607; total, 18,333; making 
a total since January, 1896, of 289,626. 

Ir is said that Nigeria is so swampy that horses and 
mules do not thrive in it, and that therefore transporta- 
tion is dependent entirely upon roads for foot traffic, 
railways and the waterways. Besides a sea coast of about 
500 miles, the country has more than 1000 miles of navig- 
able inland waterways and over 900 miles of railway, 
a little over 700 of which is of 3ft. 6in. gauge and 200 
miles of 2ft. 6in. gauge. There are also about 500 miles 
of new railway line under construction. 


THE railwaymen’s journal is responsible for the state- 
ment that as all the railways are being treated as one 
system no returns as to foreign traffic—traffic on to other 
companies’ lines—are being sent to the Railway Clearing 
House nor to the companies’ own audit offices. Many 
of the clerks in the latter have been transferred to stations, 
and those in the Railway Clearing House are anxious as 
to their positions. Inquiries at the Board of Trade, 
where the executive committee of general managers sits, 
have elicited the information that no person is to be dis- 
charged, and that in any reorganisation which may follow 
the interests of the whole staff will be protected. It is 
asserted that about 20,000 railwaymen have left their 
positions owing to the mobilisation. 


A SPECIAL train consisting of ten cars of various 
refrigerating systems is being tried in Siberia to test the 
possibilities of a better exchange of products and to 
determine better means of distributing perishable goods. 
On the way out the cars will carry loads of fruit, and, as 
emptied in the various Siberian towns, will be filled with 
butter and meat to be carried as far east as Vladivostok. 
On the westward trip the cars will take Amur caviar, 
fish and game, to be discharged in Siberian towns, and will 
be refilled with meat, fish, butter, eggs, poultry, and game 
for Moscow and St. Petersburg by way of Samara. This 
expedition will be organised on lines similar to that from 
Turkestan and the Caucasus in 1913, which proved a great 
success. It will be accompanied by a group of special 
engineers, refrigerating specialists, and representatives 
of the railways. 

For handling wagons at Cleveland, Ohio, ore docks 
three electric locomotives of unusual design have been 
built. The most novel feature in these locomotives is 
that they do not run on the same tracks as the wagons 
they handle, but on narrow-gauge (42in.) parallel tracks. 
They are not attached to the wagon couplings, but each 
locomotive is equipped with an arm on each side which 
can be lowered by means of compressed air controlled from 
the cab, to act as a pusher. Single wagons or trains can 
easily be handled and wagons can be shifted and cut out 
from trains with a minimum of time and trouble. The 
locomotives are of Baldwin-Westinghouse make, and are 
25 tons in weight. They have bar steel frames, which give 
great strength but permit ready access to the interior. 
The motors are of the Westinghouse commutating pole 
type. Power is obtained from two rails situated inside 
the rails in which the locomotives operate. These rails 
are protected by a wood covering. 


From time to time the Board of Trade obtains from the 
railway companies a return for a certain month selected 
at random as to the number of men employed in certain 
grades, the number of days they worked during the 
month, and the number of days when the hours of duty 
exceeded twelve. From a White Paper just published it 
appears that such a return for March last was obtained as 
to passenger guards, passenger enginemen, goods guards, 
goods enginemen, signalmen, and examiners. Of these, 
the 7550 passenger guards had 1773 days over twelve 
hours amongst them, or 0.95 days per cent. of the total 
days worked; the 17,046 goods enginemen had 1543, 
or 0.35 day per cent.; the 17,215 goods guards 2081 days, 
or 0.52 day; the 43,104 goods enginemen 7002 days, or 
0.67 day; the 28,987 signalmen had 1724 days, or 
0.23 day : and the 4040 examiners 549 days, or 0.52 day. 
The total is 0.50 day per cent. for a total of 117,942 men. 
This compares with a percentage of 1.00 in June, 1912, and 
2.26 in February, 1913. The latter was a very foggy 
month, ; 


Some interesting particulars are given in a recent issue 
of the Eléctric Railway Journal concerning the performance 
of the electric shunting locomotives on the New York, 
New Haven and Hartford Railway. There are three 
principal goods yards on the New Haven system con- 
taining about 83 miles of single track, and all shunting is 
carried out by Westinghouse single-phase locomotives. 
Up to the present not a single feature has developed in 
which the electric locomotive is not superior to the steam 
locomotive in shunting service. Six electric locomotives 
do the work of approximately twice the number of steam 
locomotives formerly used. Eight electric locomotives 
are sufficient for practically all the shunting work between 
Stamford and Harlem River station. These are kept in 
service 24 hours a day, each making on an average approxi- 
mately 140 miles in 24 hours with three eight-hour crew 
shifts. The electric locomotives handling the work 
between Westchester yard and Harlem River for a given 
month made 38,000 locomotive miles, and consumed 
approximately 896,000 kilowatt-hours at the locomotive. 
During this same period the six locomotives handled 
approximately 65,000 cars, which had an approximate 


total weight of 1,000,000 tons. 


NOTES AND MEMORANDA. 


Tests of various metals for Brinell hardness and 
scleroscope hardness, made at Watertown Arsenal, have 
been plotted to show what relation exists between the 
two kinds of hardness. According to the American 
Machinist, a straight-line relation was found, but different 
metals lie on different straight lines—all passing through 
the origin. Carbon steel, nickel steel and chrome-nickel 
steel fall on the same line, for which the Brinell number 
is 6.67 times the Shore scleroscope number. Bronze, 
cast iron and aluminium have lower ratios of Brinell to 
Shore number, but the tests do not show clearly what 
these ratios are; that for cast iron is about 5.3. 





A RECENT French patent relates to a primary battery 
of the Leclanché type, in which in the positive electrode 
of dioxide of manganese and graphite, the graphite is 
replaced by lamp-black obtained from the decomposition 
of acetylene. When acted upon by an electric spark 
discharge, gaseous acetylene decomposes to hydrogen 
and carbon, thus giving a chemically pure carbon. Its 
density is only 0.9, while that of graphite is 2.17 
| to 2.20. In this way it is possible to increase the 

proportion of dioxide of manganese and obtain a 
;more regular working of the cell than with natural 
| graphite whose composition is variable. The finely 
| divided state of the acetylene carbon also gives a more 
| intimate mixture with the dioxide, and hence a better 
result. Another patent relates to a method of working 
batteries of the above type so as to use considerable 
current from them and at the same time not run the battery 
down. The inventor treats the usual dioxide and graphite 
mixture by adding to it an oxide of mercury, preferably 
red mercuric oxide, and in such case the output of the cell 
may be increased several times and the battery can thus 
give heavier currents than before, holding up the voltage 
at the same time. He still further strengthens the battery 
by using an alkaline electrolyte such as caustic soda or 
potash. 


“ Arr Gaps for Electric Motors ” is the title of a paper 
recently read before the Association of Mining Electrical 
Engineers (North of England branch) by Mr. C. Lewis. 
The substance of the paper is a plea for larger air gaps 
than are usually found in recent induction motor practice. 
The reason for the meagre air gaps which are at present 
used is that a large air gap means a larger, and therefore 
more expensive, motor for the same output. Mr. Lewis 
recommends that the makers of induction motors should 
be asked to stipulate the length of air gap they employ 
in their machines, so as to enable the prospective purchaser 
to form a correct estimate of the relative capabilities of 
the latter. With a very small air gap a slight amount of 
excentricity of the armature between the poles will cause 
@ serious inequality of flux distribution, and consequently 
local armature currents will be set up. In the case of 
direct-current machines, however, a definite length of 
gap is necessary to provide reluctance in the path of the 
cross flux of the armature, so that the space has not been 
reduced to the fine limits which are found in induction 
motors. The use of a larger gap entails a reduced efficiency 
and a higher first cost. The advantage gained by its 
adoption is greater immunity from breakdown, and whether 
large or small air gaps are desirable will depend upon the 
capital cost of the plant and subsequent maintenance 
charges, and the importance of reliability. 





THE tests of the new wireless direction finder, known as 
the Marconi-Bellini-Tosi apparatus, which was installed 
on the Canadian Northern R.M.S. Royal George, have 
proved, we hear, very satisfactory. The apparatus enables 
the liner, even in the thickest weather, and without the 
aid of compass or sextant to find her position when she 
is within a radius of about fifty miles of a fixed wireless 
station, or one on board a ship whose position is known ; 
moreover, should she pick up a wireless distress signal 
on this apparatus, she is able to set her course towards 
its source, even though the ship in distress has not been 
able to give her position. During the voyage of the 
| Royal George, the device, which was operated by Mr. 
| Emilio Ichino, of the Marconi Company, underwent a 
| series of tests, and Captain F. J. Thompson, R.N.R.., 

her commander, states that the instrument was accurate 
| to a degree in determining the compass direction. It had, 
for instance, been possible to ascertain the compass position 
of Cape Race, Cape Ray, Father Point, and to verify wire- 
less signal directions from the s.s. Columbia, the s.s. 
Calgarian, and the s.s. Sicilian. The Columbia was 
| sixty-eight miles distant, the Sicilian eighteen, and the 
| Calgarian fifty-three. The fact that there was fog at 
Cape Race seems to have made no difference, and 
Captain Thompson believes there are great possibilities 
| for the system, especially in the event of going to the 
| rescue of a ship sending out the distress signal. 





| THe Electrical Review's special correspondent in Norway 
| writes that in the agricultural department of the exhibition 
| at Christiania there is, among other exhibits, an entire 
| farm with buildings, in which electricity seems to have 
| taken the place of servants altogether, and made them 
| almost superfluous. The energy for this model farm is 
| supposed to come from a small waterfall in the neigh- 
| bourhood that has been harnessed. The visitor is first of 
| all struck by the splendid appearance of the fields, which 
| turns out to be due to the employment of artificial manure 
| electrically manufactured. In the evening the house, the 
yard, stables and outhouses are radiant with electric 
| light. In the kitchen there is an electrical oven, with 
| four hot plates, a roasting oven and a baking oven. When 
| the food is cooked, it is placed in an electrical heating 
| apparatus. There are also electrical apparatus for cooking 
eggs and heating water. In the pantry there is a small 
$ horse-power motor, to which can be coupled nine different 
machines, such as a sausage mill, coffee mill, knife polisher, 
machine for cutting bread, ice machine, and a press to 
obtain juice from berries. The whole house is heated by 
means of electricity. In the wash-house is installed a 3 horse- 
power motor, driving a washing machine and an electrical 
| centrifugal drier, as well as an electrical mangle and an 
electrical iron. The workshop is equipped with an elec- 
trically driven lathe, saw, grindstone, glue heater and 
soldering iron. In the stables for cows and horses there 
is a $ horse-power motor, to which apparatus for rubbing- 











' down horses and shearing sheep can be coupled. 





MISCELLANEA. 

As the result of an interview with Mr. Arnold Kruck- 
man, who is organising the round-the-world flight in 
connection with the San Francisco Exhibition, Mr. 
Marconi has promised to place the wireless system along 
the line of route at the service of the competitors and 
officials. Mr. Kruckman states this will be a wonderful 
help in carrying out the race. 

A mweetTrNG of British motor manufacturers was recently 
held in Coventry for the purpose of making arrangements 
for the supply of magnetos for motor cars and motor 
cycles. As is well known, large numbers of these have 
been purchased in the past from Germany, but, of course, 
this channel of supply is now stopped. A representative 
committee was appointed to communicate with English 
electrical firms with the view of obtaining supplies of 
magnetos in the future. 


Some attention has of late been directed in Lyons to a 
process for making an artificial wood which, it is stated, 
will be of great value as a substitute for natural wood. 
The process consists in transforming straw into a solid 
material having the resistance of oak. The straw, after 
being cut into small pieces, is reduced by boiling to a 
paste, to which certain chemicals are added. When the 
paste has been reduced to a homogeneous mass it is put 
into presses, and planks, beams, laths, and mouldings of 
all sizes are readily made. This new material can be sawn 
like natural wood. As a fuel it emits a bright flame and 
little smoke. It is further stated to be adaptable to the 
manufacture of match stems. 


Tue Post-office Department of Australia, which is 
charged with the administration of the entire telephone 
system of the Commonwealth, has just ordered 10,200 lines 
of automatic telephone equipment from the Automatic 
Telephones (Australasia), Limited. According to the 
Electrician, this apparatus is to be installed in eight 
exchanges of the Sydney district. These exchanges will 
have a total ultimate capacity of 27,000 lines. The first 
automatic exchange installed in Australia was at Geelong, 
with 1100 lines, which was put into service in May, 1912. 
The subscribers expressed themselves so pleased with the 
automatic telephone, and the engineers in charge found it 
so well adapted to Australian conditions, that various other 
exchanges were ordered, among them being Perth, with 
4000 lines, and Brighton, with.1500 lines. A short time 
ago the rehabilitation of the Sydney telephone system was 
undertaken, and automatic apparatus for three of the 
twenty-nine exchanges operating in that area was ordered. 
These installations, 2000 lines at Newtown, 1700 lines at 
Glebe, and 1100 at Balmain, are now completed or in course 
of construction, and make a total of 15,000 lines for the 
metropolitan district. 


WE learn from Electrical Engineering that a set of tables 
of statistics regarding the use of electricity on the Wit- 
watersrand has been prepared by the South African 
Institute of Electrical Engineers, and was presented to the 
annual congress of the South African Association for the 
Advancement of Science at Kimberley last month. 
Particulars are given of generating stations aggregating 
some 220,000 kilowatts, and the way this power is utilised 
in the various groups of mines. The following figures are 
the aggregate horse-powers of motors installed for various 

oses :—Underground pumping, 43,210; underground 
winding, 21,100; surface winding, 70,321; ore treatment 
and milling, 62,013; reduction processes, 47,894; air 
compressors, 30,105. 


To ensure the safety of Hudson Bay and Straits for 
navigation purposes three wireless stations are being 
erected in the straits, and at the entrance to the bay, in 
order that a continuous line of communication may be 
established from Port Nelson and Fort Churchill to the 
Atlantic. The charting of Hudson Straits is being carried 
on, and Government vessels are taking soundings and 
mapping the harbours at Port Nelson, Fort Churchill, 
and at the mouth of the Nottaway River. Two light- 
houses are to be commenced this year, one on each side 
of the entrance to Port Nelson, while another will be 
built upon a newly charted shoal some miles out in the 
bay. The charting being done at the mouth of the Notta- 
way River is preparatory to the construction of the 
proposed railway from the south-east to the National 
Transcontinental in connection with the alternative route 
from Port Nelson across the northern end of James Bay 
and thence by rail to Montreal. The Government plans 
for building the southern half of this line from the National 
Transcontinental, together with an appropriation of 
£200,000 for preliminary surveys, were passed last session. 
The Clerque Syndicate had originally planned to build 
the whole of the line, but the Government has decided 
to be responsible for the cost of that portion between 
Montreal and the National Transcontinental. 


THE enormous number of motor cars, motor bicycles 
and commercial wagons being used by the War-office, 
not only in this country, but also in France, causes one 
seriously to consider the problems which must occur in 
keeping all these different types of machines in satis- 
factory running order. Something like standardisation 
has certainly been attempted in the French Army, in 
which magnetos are made interchangeable, and are ail 
of French make, but in England, says the Light Car and 
Cuctecan, it seems that any type of car or motor bicycle 
may be commandeered for use, just in the same way that 
wagons can be taken at a moment's notice for the purpose 
of motor transport. How much better would it be if 
either one make of car, motor bicycle or commercial 
wagon were officially adopted by the War-office, so that 
the stock of spare parts to be carried might be infinitely 
less than with a variety of machines, and the knowledge 
necessary to keep them in order could be more easily 
gained and disseminated. But if, on the other hand, it 
were considered inadvisable to limit the makes of machines 
to one manufacturer, the authorities could prepare their 
own specifications and drawings based on the good points 
of all the different types of machines, as evidenced in the 
trials on the road and field. They could then place con- 
tracts with engineering companies to produce this par- 
ticular type of War-office car, motor bicycle, light car or 
van. No doubt one of these schemes will come to be 
recognised in time, 
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British Trade with South America. 


THE war now being waged between this country 
and Germany, after many years of an uncertain and 
oft-threatened peace, is destined to have effects far 
more important to us than the mere readjustment of 
the map of the world. While our territorial possessions 
may possibly be amplified, the advance of our trade 
flag should receive an impetus of an importance so 
enormous as to defy comprehension. Not alone in 
the North Atlantic and in Australasian and Far 
Eastern waters, but in South and Central American 
seas, German shipping is almost certain to receive 
a serious and a permanent check, and thus the slow, 
subtle, and not infrequently shameful efforts made by 
our rivals to wrest trade from us by every means in 
their power will be rendered nugatory. Occasio 
egre offertur facile amittitur; but in this case the 
opportunity will be seized by our people, and made 
the most of. The downfall of German shipping 
dominance throughout the commercial world would 
be heralded abroad with an almost unanimous feeling 
of satisfaction, but nowhere would it be more pro- 
nounced than in South and Central America, where 
the Imperial German flag has long been regarded with 
distrust and dislike on account of the laxity of com- 
mercial integrity and the overbearing oppression of 
German shipowners which it has imported with it. 
It will not have been forgotten that in 1911 the 
United States Government had occasion to bring an 
action against the North Atlantic Conference on the 
grounds of its violation of the Sherman Anti-trust 
Law, and that the charges, in which the Hamburg- 
American, the North-German Lloyd, and the Holland- 
American lines were all involved, included that of an 
unwarrantable interference with the business of the 
smaller lines. The discreditable conduct of the 
German companies which then came to light, and 
which resulted in other lines—particularly the 
British—being robbed: of a large amount of traffic 
which would otherwise have fallen to them, has been 
equally in evidence throughout South American 
waters for many years past, and there is not a single 
Latin-American State which has not suffered more or 
less injury to its commercial interests as a conse- 
quence. 

Just as England was offered by the German 
Government a shameful bribe to abandon her 
‘honourable obligations to Belgium, so was an 
insidious attempt made by a German shipping 
combination in June of this year to induce English 
interests to enter into negotiations for the delimitation 
of spheres of activity and to share in the trade to be 
allotted to the German lines. This proposition was 
described as “a thoroughly loyal proceeding on the 
part of the Germans ;”’ but, apart from the fact that 
to have accepted it would have meant the giving of 
deep offence to the many good friends made by English 
traders in South America, it would have called for a 
complete abandonment of a well-defined and settled 
policy, which had met. with ready acceptance among 
foreign shippers in that as in other parts of the world. 
But it was, above all, the deep conviction that the 
accepted methods of competition did not usually 
exhibit “thoroughly loyal proceedings” upon the 
part of our competitors which led to a blank refusal 
from this side when the proposal was put forward. 
The effect of that refusal was, however, still further 
to embitter our rivals against us, and to cause them 
to redouble their efforts to crush out British shipping 
in those waters, an endeavour in which they were 
strenuously supported by the enormous assistance 
given to them by the German Government in one 
form and another. 

The present is an opportunity of recovering part, if 
not the whole, of our own in Latin-American waters— 
an opportunity which ought not, and doubtless will not, 
be permitted to pass unheeded. The halcyon days for 
German shipping should now be over, and the golden 
era of 1850 and onwards, when the Royal Mail Steam 





Packet} Company commenced its service to Brazil 
and the River Plate, should be revived. The altered 
conditions which will result from the opening of 
the Panama Canal, and the unexpected blow which 
has been dealt to German shipping by the war, are 
all in our favour. Then, again, it should be re- 
membered that the Hamburg-American liners, 
which have up to now served Argentina, Brazil, 
and Uruguay, are needed elsewhere, and are 
liable to seizure by the rules of international war- 
fare. Indeed, one of our cruisers has already captured 
several vessels in Brazilian waters, and other captures 
are certain to follow. The competition with the 
Royal Mail Steam Packet Company has hitherto been 
very severe, for the Argentine mails have been 
delivered at Buenos Aires by German boats, such as 
the Cap Finisterre and the Bliicher from four to six 
days earlier than by the British steamers even of 
the improved Arlanza or Alcantara type. It is true 
that the German boats have found other competitors 
than the Royal Mail Steam Packet Company, for 
the new French Compagnie de Navigation Sud-Atlan- 
tique, whose vessels, of the Burdigala type, steam 
between London and Buenos Aires in sixteen days, 
together with the Spanish Infanta Isabel, the Austrian 
Kaiser Franz Josef I., and the Italian Principessa 
Mafalda, were all in the running. But their services 
were less frequent and less attractive in other ways 
than those which the British and German lines 
offered, and, consequently, the competition was 
really narrowed down to those two competitors. 
With this great war upon her hands Germany’s 
competition need no longer count. But it will not 
be enough to sit down and say that all will come 
right without an effort. We must be up and doing. 
Such a chance of recovering our position in Central 
and South American and in Far Eastern waters is 
as valuable as it was unlooked for; but, let it 
be remembered, “a good opportunity is seldom 
presented, and is easily lost.” 


United States Railway Finance. 


THE net income of the railways of the United States 
for the year ending June 30th last was lower than it 
has been for the last ten years. Meanwhile the 
capital expenditure per mile of line has risen from 
52,000 dols. in 1904 to 64,000 dols. in 1914—this 
representing an additional investment of over 
3,000,000,000 dols. The revenue per mile of line, 
which during the fiscal years 1907-8, 1909-10, 
1911-12, 1912-13 had been 10,613 dols., 11,650 dols., 
11,645 dols., and 12,746 dols. respectively, declined 
during the year under consideration to 12,209 dols., 
a falling off as compared with the preceding year of 
nearly 4} per cent. This in itself would not have 
been a very serious matter had the operating expenses 
been reduced. But they were not. They rose from 
a ratio of 69.40 in 1912-13 to 72.33 in 1913-14, 
which represents an increase of nearly 4} per cent. 
also. Moreover, the average ratio of operating 
expenses to revenue during the years 1906 to 1913 
inclusive had been 68.13 per cent., so that the increase 
in 1913-14 over the average for the preceding eight 
years was 6.16 per cent. Nor is the worst yet told ; 
for while the ratio of operating expenses to gross 
revenue was, in the first half-year, namely, from July 
to December, 1913, only 69.46 per cent., in the 
second half-year, 7.e., from January to June this year, 
it rose to 75.70 per cent. And, again, the ratio for 
the Eastern Railroads during February last rose to 
the enormous figure of 88.16 per cent. The figure 
for the last half-year i in 1912-13, which was 73.4 per 
cent., had been considered unprecedented, but this 
year’s figure is greater than it by 2.3 per cent., which 
represents an actual monetary difference of 70, 000, 000 
dols., or, say, £14,000,000 sterling. The final result 
is that the net income of all the railways feil from 
842,409,336 dols. in 1912-13 to 712,133,126 dols. in 
1913-14. The foregoing figures are taken from a 
pamphlet issued by the Bureau of Railway News and 
Statistics, and purport correctly to represent the 
state of affairs, saving that the figures for June last 
are to a certain extent estimated, since the returns 
for that month are not yet complete. This, however, 
will not, it is pointed out, materially alter the various 
comparisons, since the corrections, should any be 
necessary, when the actual figures are arrived at, will 
only be of minor importance. 

In commenting on the results of the year the 
Bureau of Railway News and Statistics is most out- 
spoken. When, it remarks, the ratio of operating 
expenses of a railway including taxes exceeds 70 per 
cent. of the gross income there is as much need for 
a doctor as there is when an individual’s temperature 
goes over 99. Something is evidently. wrong. But. 
it continues, in this case there is no need to search 
into the by-ways and dark passages of railway 
finance to find out what ails the various lines. It 
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points out that between the years 1907 and 1913 the 
average goods receipts of the railways was reduced 
from 7.59 mills per ton-mile to 7.29 mills. This 
reduction of 0.3 mill per ton-mile actually reduced 
the railway revenues by some 90,000,000 dols. Then, 
again, in 1907 the average daily wage of railway 
servants was 2.20 dols. Last year it was 2.49 dols. 
The increase of 0.29 dol.—29 cents, or, say, ls. 44d.— 
per person per day added over 160,000,000 dols. to 
che yearly pay roll of the railways. These two sums 
represent 250,000,000 dols.—roughly, £50,000,000 
sterling—per annum. The position is made clearer 
by giving the concrete case of the New Haven line. 
In 1907 the average goods rate on this railway was 
1.436 cents per ton-mile. In 1913 it was 1.345 cents. 
The decrease meant a loss of 2,303,000 dols. on the 
goods carried in 1913. In 1907 the servants of this 
line, exclusive of general officers, worked 11,234,231 
days and received in payment 23,754,807 dols. In 
1913 they worked 11,304,980 days—a difference of 
only 70,749 days, or 0.6 per cent.—and yet were 
paid 27,793,112 dols., an increase of 4,038,305 dols., 
or 16 per cent. These two items alone represent a 
reduction in revenue of 6,341,305 dols. 

It is quite clear that if matters continue te go on 
as they have been doing, the railways of the United 
States will soon be in a very precarious pesition. It 
is apparently the aim and obiect of the Interstate 
Commerce Commission to reduce rates at every 
possible opportunity, and, while it is a most unusual 
thing for any rates to be advanced, wage increases 
are being forced upon the railways as an alternative 
to facing strikes, since, as the pamphlet we have 
quoted above remarks, “the railways must not 
falter in their public service.” For years past the 
various lines have been exercising the most rigid 
economies and have been delaying expenditure on 
new works which are badly needed, hoping for the 
coming of better times. These times have not come, 
and each year the new works, which will represent 
the expenditure of hundreds of millions of dollars, 
become of more pressing necessity. It is urged that 
it is manifestly unfair to advance wages when the 
‘authorities cannot or will not authorise a correspond- 
ing increase in rates and fares, and that the Commis- 
sion should assume authority to forbid such a happen- 
ing. It is pointed out that the average of goods rates 
in the United States to-day is unreasonably low ; 
that relative to rates in other countries it is ridiculously 
low ; and that, on the other hand, the average pay 
to railway servants is uneconomically high; while, 
relatively to goods rates, it is ridiculously high. The 
two factors are, it is urged, interdeterminative and, 
together, constitute the crux of the railway problem. 
In. fact, it is clear that the railway position in North 
America closely resembles our own during the late 
railway strike. Then, it will be remembered, the 
Government intervened, and in return for concessions 
to the railway servants promised the companies that 
they would be allowed to increase rates. It will be 
interesting to see how the matter will be dealt with 
on the other side of the Atlantic. 


Batteries for Electric Vehicles. 


As a result of the electric vehicle movement in this 
country practically all accumulator manufacturers 
have turned their attentions to the development of 
traction cells. The industry as a whole, like most 
other industries, will, if it has not already, suffer in 
consequence of the war; but when hostilities are 
ended and normal conditions resumed we hope to 
see the movement propagated with renewed vigour. 
Electrical firms in general and battery manufacturers 
in particular have been slow in recognising the 
possibilities this industry offers. Certainly a few 
unsatisfactory experiments have been made; but 
when it was found that in spite of these failures 
electric vehicles were making headway in other 
countries, the reasons for our poor achievements 
ought to have been looked to. We have said before, 
and said many times, that the ordinary lead cells are 
delicate contrivances, totally unfit for use on the road. 
One or two accumulator manufacturers recognised this 
at the outset and endeavoured to produce something 
more robust and reliable. Others, however, have 
only just begun to show a desire to cater for this class 
of business. Whether this country’s backward 
state is due to accumulator manufacturers, electric 
vehicle builders, central station engineers, or the 
unwillingness of the English people to entertain 
electric vehicles, we do not know. Most probably 
it is not attributable to any single one of these bodies, 
but to all four. To assert that English accumulator 
manufacturers are incapable of constructing lead 
batteries comparable with those in use in America 
and on the Continent would be wide of the mark ; for 





one company that has been engaged in this business 
for some years has supplied a fair number of cells to 
continental firms. Had all the accumulator manu- 
facturers devoted their attentions to traction cells at 
the outset and fitted them to demonstration vehicles 
the industry to-day might have been in a flourishing 
condition. A mistake often made is that of placing 
things on the market before they have been properly 
tested, and we are afraid that this was done in the 
case of early electric vehicles. We do not suppose 
for a moment that any electrical engineer imagines 
that he is going to oust the petrol vehicle once and 
for all. The electric vehicle has its own sphere of 
usefulness, which at present is a somewhat limited 
sphere. Its future is largely dependent upon what 


manufacturers can turn out in the way of batteries. 


If anyone interested in the movement takes the 
trouble to ascertain what the battery manufacturers 
are doing he will find that a good many types of 
lead cells are now available. In the series of articles 
which we are now publishing some of these cells are 
described. Besides lead accumulators with a sulphuric 
acid electrolyte there are nickel iron alkali cells, of 
which the Edison cell is probably the best-known 
example. In the past an immense amount of pains- 
taking work was done with a view to discovering 
other electrolytic couples which would combine 
lightness with durability, low cost, and good 
efficiency. Nearly all these cells are now for- 
gotten, excepting perhaps the Waddell-Entz cell, 
having zinc and copper oxide plates immersed 
in a solution of potassium hydrate. This was the 
pioneer of alkaline cells. It was introduced in 1893 
and employed on electric tramways in New York 
and at Hagen, in Germany. But the lead accumu- 
lator dates back into very early days of electrical 
enterprise. The Planté cell was introduced in 1860, 
and the improved pasted plate was invented by Henry 
Faure in 1881. Modern lead cells, as described in 
our recent issues, are far in advance of these 
early accumulators, or even many constructed only 
a short time ago. The old trouble of plate buckling, 
makers contend, has been overcome and the plates 
are far less susceptible to damage arising from shocks 
or jars. Nevertheless, we think it is recognised 
pretty generally, even by accumulator manufacturers 
themselves—although it is not easy to get them to 
admit it—that the storage cell is still one of the poorest 
things met with in electrical engineering. It may be 
possible to run electric vehicles more cheaply than 
certain other vehicles ; but, considering the duty the 
battery performs, it ought not to be much more 
troublesome than any other part of the electrical 
equipment. 

When electric vehicles become more popular we 
expect to see engineers specialising in this work 
divided into two schools, one advocating lead bat- 
teries, the other nickel iron alkali batteries. Indeed, 
signs of this rivalry are already noticeable. If both 
types could be sold at the same price there is little 
doubt that the latter would be most popular; but 
as the cost of a nickel iron alkali cell, as made by the 
Edison Company, is about three times as great as 
that of a lead cell, selection demands careful considera- 
tion. Lead battery manufacturers are prepared and 
quite willing to maintain their cells for a fixed fee 
per annum or per mile, whilst nickel iron alkali cells 
are guaranteed for years, irrespective of mileage. 
The question of whether a Jead battery or nickel iron 
alkali battery should be employed therefore resolves 
itself largely into what the buyer is prepared to pay 
in the first instance. It behoves engineers to consider 
this matter very carefully. In four years it is possible 
to run an electric vehicle 60,000 miles, and the 
guarantee is therefore well worth having. As we 
said in a previous article, it is improbable that one 
type of cell will supersede the other; it is more 
likely that a cell will some day be invented which 
will eliminate them both. Meantime there are good 
reasons to suppose that if present activities are 
continued marked progress will be made with types 
now available. 


War on German Trade. 


As day succeeds day, the excitement very naturally 
caused by the sudden outbreak ot war subsides, and 
business resumes, as the special letters from our 
provincial correspondents to-day show, more and 
more its accustomed course. There must of necessity 
be great losses, both of money and employment, 
but now that we are beginning to be reconciled to 
the fact that the old order has to be changed and that 
the immediate future is pregnant with vast possi- 
bilities for the correction of old errors and the 
establishment of new and better conditions, men are 
disposed to take the present as it comes and to make 





the best of it,in the confident belief that when the 
war is over, be it in two months or in two years, 
the British Empire will awake to a new life. The 
conflict is having the same effect upon us that a 
destructive fire often has upon old-established 
businesses. Masses of archives, masses of precedents 
are destroyed, the dingy old office with its sleepy 
furniture is swept away, men are driven out of tle 
routine of half a century, and have to shake them- 
selves up to begin again under new conditions an 
with a renewed vigour. So it will be with us as a 
trading nation. We have permitted ourselves ly 
inappreciable stages to slip from.one concession or 
one defeat into another, we have allowed foreigne:s 
to work themselves slowly but surely into our markets 
and to grasp what should have been ours. Nothing 
but a war could have the double effect of wakenin» 
us and of loosening the bonds with which we had pev- 
mitted ourselves to be bound. That war has come. 
and whatever of hundreds of millions of pounds it 
may cost, and whatever of human lives it may con- 
sume, we are confident will be a thousandfold repai| 
by the renaissance of our Imperial trade. Already. 
as is only fit and proper, the great Governmen' 
Department which watches over the industries «/ 
this country, awakened from a lethargy which hai 
weighed it down for years, is pointing the way. 
The Board of Trade issued on Wednesday a number 
of monographs on the trades of Germany and Austria 
which might be re-captured in part by Great Britain, 
and day by day it will add to the number ; whilst, tha‘ 
nothing may hinder the efforts of our merchants 
and manufacturers to do here, in our own land. 
what we can well do, but what we have for too long 
allowed Germany to do, the rights of the patentees 
of countries with whom we are at war are to be 
suspended. What may be the full effect of this 
measure it is too soon to say, since the problem 
presented is one of great complexity, and the exact 
steps to be taken will not be made generally known 
till the publication of the “rules” in a few days 
time. It seems probable, however, that patents will 
only be “suspended” and not wholly rescinded. 
Far more effective, however, in stimulating the 
development of industries is the fact that the demand 
must be met. From the two countries named we 
took in 1913 goods to the value of over eighty million 


pounds, whilst we exported to them goods worth 


about half that amount. Supposing that we keep 
in our own Empire the whole of what we used to 
send them, we have still the difference of something 
over forty million pounds’ worth of products of 
various kinds which can be supplied by the United 
Kingdom to meet its own requirements and the 
requirements of markets which were indirectly 
reached through British merchant houses. But that 
is not the limit of the openings that lie before us. 
If the war should favour the arms of the allies 
many markets which Germany has seized for herself 
will be open to the world, and we must see to it that 
we are ready to grasp our fair share of the trade and 
to make sure of our footing before other nations 
thrust in. We shall not have things all our own way, 
and we do not ask it ; competition will always have 
to be faced, but a new race is beginning, and learning 
from the bitter lessons of the past we shall acquit 
ourselves as new men. Our present advantage lies 
in the fact that nearly all our lines of communication 
with lands oversea are still open, whilst those of 
Germany and Austria are practically closed. It is 
the duty of the Navy to see that this state of affairs 
continues, and no one doubts for a moment that it 
will be carried out to the full. Hence, the outlook for 
British trade appears to be at the moment par- 
ticularly bright, and the gloomy forebodings of a 
few weeks ago are dispersed. We are rejoiced that 
the Board of Trade has grasped so early in the day 
the effect of the war upon the markets of the world, 
and is taking such energetic measures to direct the 
manufacturers of the United Kingdom upon the course 
they should pursue. Its Intelligence Office is already 
besieged with traders who are anxious to seize the 
opportunities it is indicating, and on all sides there 
seems to be a lively anticipation that a boom rather 
than a slump in trade is before us. Any British 
manufacturer or merchant who desires to be furnished 
with more detailed information as to openings 
affecting his particular business should put himself 
in communication with the Director of the Commercial 
Intelligence Branch of the Board of Trade, Basing- 
hall-street, who is prepared to give any further 
particulars possible respecting names of — buyers, 
rates of import duty, &c., or to make special inquiries 
through H.M. trade commissioners and the trade 
correspondents of the Commercial Intelligence Branch 
in the British self-governing Dominions, India and 
the other Colonies and Protectorates, or through 
British consular officers in neutral foreign coun- 
tries. 
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Roberts-Austen : A Record of His Work. Compiled 
and edited by Sydney W. Smith. London: 
Charles Griffin and Co., Limited. Price 21s. net. 


THe late Sir William Chandler Roberts-Austen was 
not only one of our most distinguished metallurgists ; 
his personality, wide culture and literary skill made 
an equal appeal to all who knew him or came under 
his influence. Twelve years after his death there has 
now appeared this memorial volume of his life and 
work, and we feel certain that it will appeal to all 
classes. Those who knew him personally will wel- 
come it as a memorial of his tireless activity. To the 
student of metallurgy, it will be found an invaluable 
and inspiring source of information. The general 
scientific reader and the engineer will find in it 
matter for many a pleasant and instructive hour's 
reading. 

Beyond the first three chapters in which Roberts- 
Austen’s work at the Royal Mint, at the Royal 
School of Mines, and for the Alloys Research Com- 
mittee is outlined, the book is composed of reprints 
of some of his addresses and papers delivered and 
read at various times. The aspects of metallurgy 
covered by these are very numerous, and in the style 
in which they are composed there is almost as great 
variety. Those presented before the Royal Society, 
such as the paper on the diffusion of molten and 
solid metals and that on surfusion in metals and 
alloys, are couched in the strictly Royal Society 
style. At the Iron and Steel Institute or before the 
Mechanical Engineers and the Civil Engineers the 
subjects dealt with and the manner of their pre- 
sentation are everywhere highly practical. But if 
the reader turns to his addresses and lectures delivered 
before such bodies as the Royal Institution, the 
British Association and the Royal Society of Arts, 
he will find Roberts-Austen in his most delightful 
mood. Here his literary abilities, his wide know- 
ledge of the history of metallurgy and kindred 
sciences, his appreciation of poetry and art and his 
delicate sense of humour find full play, and combine 
to make the subjects dealt with alive and full of 
interest to every intelligent man or woman. If we 
may single out any qualities in these addresses as 
more than others particularly characteristic, we 
might mention the aptness and frequency with which 
he quotes from ancient and modern anthors and 
poets, and the arresting nature of his examples and 
illustrations. The works of Ruskin, Shakespeare, 
Homer, Browning, Montaigne and St. Augustine 
seem as familiar to him as the most recerit contribu- 
tions to the Philosophical ‘“ Proceedings”? or the 
most ancient writings of the alchemists. 

It will be gathered, then, that while there is much 
valuable information in the book, there is also a 
large amount that if not strictly valuable is curious 
and highly interesting. Of the first class we need only 
say that it has long since been made use of by the 
scientific and technical world. As for the second, 
the book itself is the proper source in which to study 
it. But we may take the liberty of quoting a few of 
the many memorable passages. 

Speaking of the metallurgist’s responsibilities, he 
said: ‘“‘If the thousands of tons of steel in the 
Forth Bridge had contained two-tenths per cent. less 
of carbon the material would have been worthless. 
Thousands of tons of copper would be useless if 
it contained a trace of bismuth. Millions of sterling 
gold coin would have crumbled away if it had con- 
tained one-tenth per cent. of lead.” 

In a paper on the hardening and tempering of steel 
he gives several curious old recipes used in days 
gone by. In one the steel was to be quenched in a 
decoction of snails and rain water “‘ taken in the 
two firste moneths of haruest.”” In another, the 
quenching was to be performed in “ the blood of a 
man of xxx yeres of age and of sanguine com- 
plexion, being of a merry nature and pleasaunt 

distilled in the middst of May.” 

A Royal Institution paper on ‘“ Metals at High 
Temperatures ’’ mentions a peculiarity of an alloy 
containing 50 per cent. bismuth, 31.25 per cent. 
lead and 18.75 per cent. tin. This alloy—the reader 
will perhaps notice that it corresponds very closely 
with the molecular formula Bi, Pb, Sn,—fuses at 
90 deg. Let it be cast, cooled thoroughly in water to 
atmospheric temperature, and taken out and dried 
rapidly. In a few moments it will become too hot 
to hold. The phenomenon is believed to be due to a 
molecular change taking place in the solid metal. 
Further on in the same paper, a peculiar alloy 
possessing a “‘splendid purple” colour is referred to. 
This alloy is composed of 78 parts of gold to 22 of 
aluminium. 

A lecture on “‘ The Rarer Metals and their Alloys ” 
is filled with particular charm from beginning to 
end. Here is a characteristic passage: ‘‘ Metals 
have been sadly misunderstood. In the belief that 
animate beings are more interesting, experimenters 
have neglected metals, while no form of matter in 
which life can be recognised is thought to be too 
humble to receive encouragement. Thus it is that 
bacteria, with repulsive attributes and criminal 


instincts, are petted and watched with solicitude, 
and comprehensive schemes are submitted, to the 
Royal Society for their development, culture, and 





even for their ‘ education.’ It will not be 
difficult to show that the methods which have proved 
so fruitful in results when applied to the study of 
living things are singularly applicable to metals and 
alloys, which really present close analogies to living 
organisms.” He fully believed, we may add, that 
“a future generation will speak of the evolution of 
metals as we now do that of animals, and that 
observers will naturally turn to the sun as the field 
in which this evolution can best be studied.” 

A lecture delivered to the operatives of Birmingham 
in connection with the meeting there of the British 
Association dealt with ‘‘ The Colours of Metals and 
Alloys.” To illustrate a point, he melted up 200 
sovereigns, and added to the molten mass a tiny shot 
of lead, a two-thousandth part of the gold in weight. 
He showed that the metal when cool had changed 
to an orange-brown colour, that its tensile strength 
had fallen from 18 to 5 tons per square inch, and that 
it was so brittle that it could be broken with the 
fingers. 

We might continue thus for the length of many 
columns, but something is due to the publishers and 
editor of the work. We therefore leave the reader 
with our beartiest commendation to extract from the 
original further interesting and valuable information 
for himself. 


SHORT NOTICES. 


The War Traders. By G.H. Perris. London: National 
Peace Council. Price 1s.—The present situation and its 
genesis give the lie direct to many of the statements of 
opinion to be found in this book, and we would dismiss it 
without notice were it not for the fact that it pillories and 
abuses nearly every big engineering firm in the country 
engaged in the supply of military and naval munitions. 
The motif of the book is a corollary to Mr. Norman 
Angell’s platitude that war does not pay the nations. 
‘“* War panics and preparation,” says Mr. Perris, “ do all 
the time, and on an enormous scale, pay powerful groups 
of men in each nation,”’ and in elaborating this statement 
he seeks to show that the armament firms of this country 
and elsewhere—the war traders, as he fatuously calls 
them—foment and encourage the creation of scares and 
panics. The argument is carried on by innuendo, and 
what the author lacks in the way of proof for his statements, 
he supplies with a most facile pen from his imagination 


Fuel Economy and CO, Recorders. By A. R. Maujer 
and C. H. Bromley. New York and London: The 
McGraw-Hill Book Company. Price 6s. 3d. net.—From 
the title page we gather that this book is “ a practical 
manual dealing chiefly with the heat losses in boilers and 
the principle, operation and care of CO, recorders.” 
Further, it affords ‘‘ an understandable treatment of 
combustion, coal analysis, flue gas analysis, heat losses 
in flue gases, draft, chimney design, evaporation, boiler 
efficiency, heat balance, feed-water treatment and CO, 
recorders and their troubles.” When we say that all 
this is covered in 185 pages measuring with the margin 
5hin. by 8}in., it will be gathered that nowhere is the 
treatment very full. We admit, however, that it is 
practical and ‘“* understandable.” 

Modern Practice in Mining: Vol. III., Methods of 
Working Coal. By R. A. 8. Redmayne. London: Long- 
mans, Green and Co. Price 6s. 6d. net.—In his previous 
volumes of this work Sir R. A. 8S. Redmayne, his Majesty’s 
Chief Inspector of Mines, has treated of the occurrence, 
value and methods of boring for coal and of the sinking 
of shafts. The ventilation of mines and the mechanical 
engineering of collieries will form the subjects of the two 
final volumes. When the work is completed it should 
provide a standard treatise on coal mining. The author’s 
official position renders him especially fit to write on the 
subject, and should secure the widest consideration for 
his volumes. The one before us reaches a very high 
standard of excellence as regards the matter it contains, 
its printing and its illustrations. 

Spinning Tops and Gyroscopic Motion. By Harold 
Crabtree. London: Longmans, Green and Co. Price 
7s. 6d. net.—This is the second edition of Mr. Crabtree’s 
popular work on the gyroscope. The most important 
addition is to be found in an account of the gyro-compass. 
An elementary discussion of the action of this instrument 
is given in the body of the book, while in an appendix 
is given a more elaborate and more highly mathematical 
discussion. The latter is largely founded on Herr Schuler’s 
investigation of the problem, and is very nearly identical 
with the contents of the handbook published by Elliot 
Brothers, the makers of the gyro-compass in this country. 
This handbook, we may explain, was prepared for the 
firm by Mr. Crabtree and a colleague. 

Flight without Formule. By Commandant Duchéne. 
Translated from the French by J. H. Ledeboer. London : 
Longmans, Green and Co. Price 7s. 6d. net.—The earlier 
work by the same author and translator on ‘“* The Mechanics 
of the Aeroplane ’’ has acquired considerable popularity 
since its publication. The mathematics in that volume 
could not in any sense be regarded as formidable. Still, 
if any student of aeronautics found such mathematics 
a bar to his progress, he will now be able to turn to this 
work and avoid the difficulty. The volume seems to us 
to be a very clear exposition of the elements of artificial 
flight. It may be doubted, however, whether the entire 
suppression of mathematics really does simplify the 
discussion. 

Filters and Filter Presses. From the German of F. A. 
Buhler, by J. J. Eastick. London: Norman Rodger, 
St. Dunstan’s-hill, E.C. Price 12s. net.-~-To chemical 
engineers, sugar manufacturer and others requiring 
knowledge of the processes and plant employed for 
separating solids and liquids, this volume should prove of 
much value. Although it is of German origin and treats 
largely of German manufacturers’ goods it should retain 
in its Anglicised form much of its primary importance. 
The translator has added a section dealing with the theory 
of filtration and with sugar filtration. The illustrations 


are by no means the best feature of the book; in fact, 
in not a few cases they are distinctly poor. 


The Making of High Roads. By A. E.Carey. London: 
Crosby Lockwood and Son. Price 2s. 6d. net.—Although 
this little book is based on a lecture delivered by the 
author at the School of Military Engineering, Chatham, 
and is therefore primarily concerned with the military 
aspects of road construction, it should nevertheless be 
of much interest and use to the civilian road engineer. 
That modern roadmaking is essentially work for an engi- 
neer is generally admitted, and in this book the subject 
will be found treated on a thoroughly scientific basis. A 
good summary of the results derived from the experi- 
mental roads at Sidcup, Wandsworth, and Fulham is 
included. 

Modern Plumbing Practice. By J. W. Clarke. London : 
B. T. Batsford, Limited. Price 10s. net.—This volume 
should prove a valuable reference work for all plumbers 
and others interested in plumbing. It forms the first of 
three volumes, and is devoted principally to the discussion 
of practical lead working and plumbers’ material. Mr. 
Clarke being dead, the work will be revised and com- 
pleted by Mr. Walter Scott, of London. he first volume 
strikes us as treating its particular branch very fully. 
It is very amply and ably illustrated. 


Gearing. By A. E. Ingham. London: Methuen and 
Co., Limited. Price 5s. net.—This book deals principally 
with the design and setting-out of spur, bevel, worm, 
spiral, and helical’ gearing, and touches only incidentally 
on the workshop processes involved in their actual pro- 
duction. The subject is one that lends itself very easily 
to discussion in a highly mathematical form. The author 
has, however, avoided mathematics completely, and has 
produced a book eminently suited to the ngeds of practical 
engineers and draughtsmen. 
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SHIPPING, ENGINEERING, AND MACHINERY 
EXHIBITION. 


WE have been formally advised that after full con- 
sideration and consultation with the honorary president, 
Sir Owen Philipps, K.C.M.G., the chairman, Sir Archibald 
Denny, Bart., the vice-chairman, Dr. H. 8. Hele-Shaw, 
and the various exhibitors, it has been decided to postpone 
the Shipping, Engineering and Machinery Exhibition. 
which was to have been held at Olympia from September 
25th to October 17th next, to a period between July 13th 
and September 14th, 1915, which will be fixed in con- 
sultation with the Hall authorities in the beginning of 
1915. The executive committee placed before the exhi- 
bitors two alternatives, one for the postponement as 
above, and another for cancellation of the exhibition on 
certain conditions, and a large majority of the exhibitors 
agreed to the postponement of the exhibition to next vear. 
Our readers will doubtless agree that this decision is a 
very wise one, in view of the interests involved, both as 
regards this organisation and-as regards exhibitors 
individually. 








WE understand that the Road Board has made some 
changes in the organisation of its staff, and that Mr. H. P. 
Maybury, who became Chief Engineer to the Board in 
November last, has been appointed to a new post with 





the title of ‘‘ Manager and Engineer,” 
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ELECTRIC VEHICLES. 
No, IV.* 


Tue Electrical Power Storage Company, of West- 
ferry-road, E., undertook the manufacture of traction 
batteries as far back as 1885, but. the cells made at 
that time were a long way behind those manufactured 
by the company at present. The old cells were heavy 
and none too reliable. The containers were composed 
of wood and the plates were separated from one 
another by glass or ebonite rods. The inefficiency 
of the separators appears to have had a good deal 
to do with the unsatisfactory behaviour of these 
batteries. The company, we understand, has now 
designed plates which give ‘a large capacity in pro- 
portion to their weight. A special high capacity 
paste is used, which has considerable porosity and 
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Fig. 20—E.P.S. CELL 


adheres firmly to the grid. The grid has been designed 
with a view to holding the active material in place 
under all conditions of vibration likely to be met with 
on the road. Positive and negative grids are cast in 
antimonial lead. Staggered horizontal ribs are sup- 
ported by vertical ribs, so that the plate is in one con- 
tinuous mass. The construction is said to ensure 
good conductivity and the necessary homogeneous 
and binding properties. All the old forms of separ- 
ators have been abandoned. Modern separators 
consist of wooden sheets resting on ebonite supports 
moulded on the bottoms of the containers, the latter 
consisting of ebonite boxes with a cover, which allows 
proper ventilation and prevents the acid splashing. 

With a view to making the cells compact the plates 
are made as thin as possible consistent with strength. 
The connecting bars of the sections are burned to 





Pig. 21—PLATES FOR NAYLOR BATTERY 


pressed lead strip. Cast lead is more readily attacked 
and corroded by the oxidising action of the acid. 
The company’s A T 15 cell weighs complete 28 Ib. 
and its volume is .168 cubic foot, the five-hour 
capacity being 160 ampére hours. The watt-hour 
output is 314 watt-hours, and the output per pound 
of cell 11.2 watt-hours, and per cubic foot of cell 1860 
watt-hours. The average pressure on charge is 2.28 
and on discharge 1.96. This cell is said to be capable 
of giving heavy discharges, and may be repeatedly 
discharged at 100 ampéres for short periods. A more 
modern cell manufactured by the Electrical Power 
Storage Company is the “Rex A JD 9.” It shows 
a much better capacity for unit of weight and volume. 
The average weight is 22 lb., the volume .124 cubic 
foot, the five-hour capacity 150 ampére-hours, the 
watt-hour output 294 watt-hours, the capacity per 





* No. Ill. appeared August 14th. 








pound of cell 13.37 watt-hours, and per cubic foot 
2370 watt-hours. The average pressure on charge 
is 2.26 volts, and on discharge 1.96. If proper care 
be exercised these celis will last a long time. The 
positive plates will, we understand, run a vehicle 
5000 miles and the negative plates 1200 miles. As 
a rule, vehicles are fitted with forty-four of these 
cells connected in series, giving on discharge an 
average pressure of 86 volts. An E.P.S. cell having 
eleven plates is shown in Fig. 20. 

The Naylor battery, three positive plates for which 
are shown in Fig. 21, is made by the Naylor Battery 
Company, of Lammermoor-road, Balham. For a 
38 cwt. electric landaulette a 200 ampére-hour cell 
is used, giving 12 watts per pound at a discharge 
rate of 50 ampéres. A landaulette weighing 38 cwt. 
and equipped with a battery of the capacity just 
mentioned will run 55 miles with an average consump- 
tion on the level of 40 ampéres. At a speed of 25 to 
35 miles per hour the current is from 70 to 80 ampéres. 
The positive and negative plates are yin. thick, 
4in. wide, and Tin. high. Each plate has a capacity 
of 35 ampére-hours. These cells are said to be capable 
of heavy charges and discharges, and have withstood 
for months without apparent injury the constant 
jolting and bumping which motcr omnibuses are 





iPig. 22—PHCENIX CELL 


subjected to. Three types of .clectric traction cells 
are supplied by this firm. 

A battery which differs considerably from any so 
far described is made by the Phoenix Accumulator 
Company, of 60, Wilson-street, Finsbury-square, 
E.C. This cell, which is shown in Fig. 22, has made 
considerable headway in France and, judging from 
the results it is giving, it stands a good chance of 
meeting with favour in this country. It differs from 
most other traction cells in that the electrodes are 
tubular. Two tubes of slightly elastic material with 
perforated walls are placed concentrically. The 
surfaces of these tubes that face one another are lined 
with flexible sheaths of porous material and are held 
in position by thick rubber rings between two vertical 
vulcanite plates. Finely granulated lead oxide con- 
stitutes the active material, and it is heaped round the 
conducting grids, the latter being of antimonial lead 





Fig. 23—TUDOR CELL 


and inserted in the annular space between the elec- 
trodes. The outer electrode, which is not perforated 
on the outside, acts as a container. In the space 
between the electrodes the electrolyte is placed—a 
solution of sulphuric acid. For this construction 
the makers put forward the following claims :— 
(1) A high ratio between the weight of active 
material and total weight of cell, the weight 
of the active material being 42 per cent. of the 
total weight; (2) a large surface contact is pre- 
sented to the electrolyte; (3) it is impossible for 
the active material to fall out, as may happen in a 
flat plate cell; (4) permanent contact between 
active material and the conducting grids is assured 
by the elasticity of the outer walls of the electrodes ; 
(5) in spite of the swelling of the active material 
buckling of the electrodes is almost impossible, as 
the increased volume gives rise to a uniform pressure 








in all directions and helps to maintain the tubular 
shape of the electrodes; (6) reliable insulation of 
the electrodes. 

The specific capacity of this cell is 16.4 watt-hours 
per pound of total weight. One horse-power is obtained 
with about 44]1b. Some time ago the French naval 
authorities made a test of these cells. The rate of 
discharge per kilogramme was 8.5 ampéres, the time 
of discharge 1 hour 2 minutes, the average voltage 
1.863, and the energy obtained 16.37 watt-hours 
per kilogramme of total weight. This was a rapid 
discharge test. On a medium discharge test the rato 
of discharge per kilogramme was 2.98 ampéres, 
time of discharge 3 hours 45 minutes, average voltaye 
1.948, energy obtained 21.76 watt-hours per kilo- 
gramme of total weight. In another case the rate of 
discharge per kilogramme was 1.66 ampéres, time of 
discharge 8 hours 7 minutes, average voltage 1.{)3, 
and energy obtained 26.51 watt-hours per kilogram. 
of total weight. This cell, the makers say, may he 
discharged through a resistance in the ordinary 
way until the voltage falls to zero, and no damage will 





Fig. 24—PLATES FOR ALKUM CELL 


result. provided the cells are not allowed to remain 
in this condition for any length of time. 

The Tudor Company’s traction ceils were referred 
to in the first article. The plates—see Fig. 23- 
have very light pasted grids, and they are separated 
from each other by a sepatator consisting of a thin 
wood sheet and a corrugated and perforated ebonite 
sheet. Ebonite containers manufactured from the 
best Para rubber are used, the top being fitted with 
a tight-fitting lid, and rubber rings round the terminals 
prevent the acid splashing. The terminals consist 
of lead-covered screws. Lead-plated copper con- 
av strips are employed for connections between 
cells. 

Tudor traction batteries are made with plates of 
three different dimensions, and there are three shapes 
of cells from which to choose. Cells of this type are 




















Pig. 25—SPLIT BATTERY METHOD OF SPEED CONTROL 


claimed to be exceedingly light and compact. They 
give, under normal conditions, approximately 13.5 
watt-hours per pound and nearly 2 units per cubic 
foot. Expressed in watt-hours the efficiency is 
about 75 per cent. The Tudor Company undertakes 
to maintain its batteries for any length of time, all 
materials are supplied for renewals whenever neces- 
sary, and throughout the period the maintenance con- 
tract lasts efficient working of the battery is guaran- 
teed. For maintenance work a fixed charge per mile 
or per annum is made, the charge depending on the 
weight of vehicle and the class of work it performs. 
As stated in the first article, Tudor batteries are 
employed by the Brighton, Hove, and Preston 
United Omnibus Company, and have been in service 
on this company’s vehicles since 1908. The Brighton 
electric omnibuses are now somewhat out of date, 
but they run very satisfactorily. When filled with 
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passengers they weigh about 8} tons, but it is 
now possible to build omnibuses which only 
weigh, with a load of thirty passengers, 6} tons. In 
1910 the London Fire Brigade purchased three electric 
fire-engines fitted with Tudor batteries. That they 
have given satisfaction is evident from the fact that 
at present no fewer than tifteen of these engines are 
in use. At Liverpool there are four electric fire- 
engines, and at Rathmines, in Dublin, there is one. 
The City of London Police and the Port of London 
Authority have between them six electric ambu- 
lances fitted with ‘Tudor batteries. 

An accumulator which is claimed to offer special 
advantages for electric vehicles is supplied by 
Worsnop and Co., of Carlton Lamp Works, Halifax. 


The active material of the positive plates consists | 
mainly of oxyhydrate of nickel mixed with graphite, | 


whilst that in the negative plates consists of an alloy 
of iron and cadmium in a finely powdered state. The 
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minals after the groupings have been arranged four 
different voltage would be applied to the terminals. 
Here we have a system of control that does not 
involve the use of resistances; but in practice it 
proves ratherf{complicated. The large number™ of 
leads involved and the somewhat heavy currents that 
have to be dealt with by the controller constitute two 
of the principal drawbacks. Furthermore, it is 
quite obvious from the diagram that the last con- 
| troller step will give a nasty voltage jump, since at 
this point there is a -100 per cent. increase in the 
number of cells. Another objection to this system 
is that since the batteries are operated in parallel, 








A good example of a modern control system is 
shown in Fig. 27, which is a diagram of connections 
for a }-ton Lloyd lorry as supplied by Mossay and 
Co., of Horseferry-road, Westminster, S.W. It will 
be perceived that on the controller there are five 
running notches, marked 12345, one standstill 
or charging notch 0, a brake notch B, and a reverse 
notch R. When the controller handle is turned to 
the position marked 1 the two halves of the battery 
are connected in parallel and the two motor armatures 
in series, the motors being connected as compound 
machines to obtain a strong field and good starting 
torque. On turning the controller handle to position 2 


inequalities in the discharge when the cells are nearly | the shunt field windings are disconnected and the 
exhausted are possible, and with a lead battery this | speed of the motors increases. Notch 3 of the con- 
may cause injurious sulphating. Nickel iron cells, | troller is only used when the vehicle is coasting down 
as supplied by the Edison Company, however, do not long hills. 


When the controller handle is in this 


sulphate. As we have already explained, cells of | position the motors are connected as shunt machines 
this kind are claimed to withstand arduous discharge | and they pump back energy into the battery, and 


Cirreuit 











Ut 














Fig. 26—CONNECTIONS FOR ELECTRIC VEHICLE 


inactive retainers which hold the active material are 


made from two very thin and finely perforated bands of | 


sheet nickel. The cases, like those of the Edison cell, 
are of sheet steel and the exterior is coated with 
insulating varnish. The electrolyte, which is known 
as Alkum, consists of a 20 per cent. solution of pure 
caustic potash in distilled water. The electrolyte 
takes no part in the chemical reactions of the cell ; 


it merely serves the purpose of a secondary conductor. | 


The electrodes are insoluble and the electrolyte 

















Fig. 22—MOTOR FOR LLOYD VEHICLE 
practically invariable. The appearance of the plates 
can be gathered from Fig. 24. 

When we describe different types of electric 
vehicles in service we shall bring to the notice of our 
readers the control systems used by different manu- 
facturers ; but it is desirable that the matter should 
first be discussed in a general way. From any battery 
composed, say, of sixty or more cells a number of 
voltages can be taken. The battery might, for 
example, be divided into groups of fifteen, twenty, 
thirty, or sixty cells, as shown in the diagram Fig. 25, 
and by connecting the motur or moteurs tu the ter- 


| conditions. They may be short circuited, charged 
with the current flowing in the wrong direction, or 
left in a discharged condition for indefinite periods. 
So far as efficiency is concerned, the practice of 
connecting the cells in accordance with the diagram 
Fig. 25 offers marked advantage. It is preferable 
to the method of using resistances which has dis- 
placed it, and if mechanical difficulties can be over- 
come it might be advisable to use it, provided the 
| cells are of the nickel iron type. Drum controllers 
| operated by a lever are generally fitted to electric 
| vehicles. Usually they give five or six speeds, the 


| highest speed being obtained with full battery pres- 
| sure at the terminals of the motor and the series field 


partially shunted by an iron grid resistance. Fig. 26 
gives the connections for one method of controlling 
the speed of an electric vehicle. The four small 
diagrams showing the motor and battery explain 
the connections corresponding to each of the four 
steps of the controller, and it will be noticed that when 
the motor is running at the two first speeds the two 
halves of the battery are connected in parallel. The 
controller handle is often operated in a horizontal 
plane underneath the steering wheel, a press button 
being provided at the end of the handle, which controls 
an electric warning signal. It is also customary to 
fit to modern electric vehicles a device which opens 
the circuit when the emergency brake is applied, the 
brake being interlocked with the controller. Some- 





| times electric brakes are used. These brakes retard 
|a car gently and offer the advantage that there is 
| nothing to wear out. It is also customary with some 
| firms to employ regenerative braking. 

| In the early days it was quite easy for a careless 
| driver to injure the battery and other electrical equip- 
ment, but with modern improvements the chances of 
reckless usage resulting in damage have been greatly 
minimised. Some manufacturers fit to their vehicies 
an electric bell which rings in the event of the brake 
being applied whilst current is supplied to the motors. 
| In the absence of a bell or some form of interlocking 
device a careless driver may have the controller 
handle at the first running notch whilst the brake is 
applied, which would result in waste of energy and 
possibly damage to the clectrical equipment. 





iste “ 

















223E45.8.%.8. 9-8 



































st Se eS 

































































Junction Box 
Right) Shunt 









































Hb bswe 
Off Position — 
Cn 

ila = 
nu 
ill 





























‘ 


Battery I 


ESshune Winding 


Armatures 





+ 





whe 


Series Winding 


tee o> yr 


: 


tie 


ii 














1]tfb— Sil ws ht Fel hihi Pee: 
i ied ou | ie Le ii thie “ai Battery I 
Fourth Swain Sc Roerse Brake. Off Use) Cond) iregert) 4th) (Sth) 


Fig. 27—-CONNECTIONS FOR LLOYD VEHICLE 


so long as the speed of the vehicle exceeds 5 miles per 
hour they act as electric brakes. The connections 
corresponding to notch 4 are similar to those corre- 
sponding to notch 1, but the two halves of the battery 
are in series, and consequently twice as much pressure 
is applied to the terminals of the motors. When 
the driver turns the controller handle to the last 
notch—No. 5—the motors are connected as series 

















Fig. 29—WHEEL FOR LLOYD VEHICLE 


motors and the full battery pressure—80 volts—is 
applied to their terminals. As explained above, when 
the controller handle is at notch 0 the vehicle is 
brought to rest and the connections are arranged 
ready for charging. The two halves of the battery 
are connected in series, and by inserting a charging 
plug in contacts the charging cireuit is completed. 
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When the braking notch B is brought into use the 
motors are connected as shunt machines and the 
armatures are short circuited. The reversing notch R 
gives the same connections as notch 1, but the arma- 
ture current flows in the reverse direction. The 
main controller, shown diagrammatically in the 
top right-hand corner of the diagram, is mounted on 
the steering pillar and is operated by a handle on the 
steering wheel. This is the controller which alters 
the motor and battery connections, but there is 
also another controller which the driver operates 
with his foot. Before shifting the handle of the main 
controller from one notch to another the circuit is 
broken by the foot controller, and this inserts resist- 
ance in the circuit in three steps. The two con- 
trollers thus give together fifteen running positions, 
and the speed is therefore increased gradually and 
evenly and the contacts of the main controller are 
relieved of the injurious effects of arcing. 

The Lloyd electric vehicles have gained a good 
deal of popularity on the Continent, and they are 
now making considerable headway in this country. 
They are driven by two high-speed motors geared to 
the front wheels. Fig. 28 shows one of the motors, 
and Fig. 29 one of the wheels and gearing. This 
method of driving is said to be highly efficient and is 
more simple than most transmission systems applied 
to petrol vehicles. It will be perceived that the power 
of the motors is transmitted directly to the wheels 
through a pinion and spur wheel, and as the power is 
applied to the front wheels there is no tendency to 
skid. Furthermore, when turning there is little or 
no strain on the tires. Some electric vehicles are 
only fitted with one motor, but the use of two enables 
the series parallel control system to be introduced 
as used on electric tramcars. The makers of these 
vehicles claim to be able to predict and guarantee the 
cost of operation per car mile for a considerable 
number of years. The current consumption is said 
to be well under one unit per car mile. Experience 
has proved that the cost of tire renewals is less than 
that of vehicles fitted with internal combustion 
engines. 








AN IRISH RAILWAY RATES CASE. 





ALTHOUGH what is known as the 4 per cent. increase 
in the English, Welsh, and Scottish railway rates has now 
been in operation since July of last year; it has not yet 
received the necessary sanction from the Railway and 
Canal Commission. The advance is being opposed by 
traders, or by parties acting for traders, and preliminary 
hearings, in order to clear up some of the technicalities, 
have been heard and disposed of by the Commission. In 
order that the circumstances now about to be related may 
be the better understood, it should be known that the 
Railway and Canal Traffic Act—which makes an increase 
of rates, within the maxima, justifiable so long as such 
increase is commensurate with the additional expense 
incurred by giving better conditions to the employees— 
does not apply to Ireland. When the Railways (No. 2) 
Bill, which became the Act first named, was going through 
Parliament Mr. Hudson pointed out that the Irish com- 
panies had not fallen into line with the companies on this 
side the Channel and established amended conciliation 
boards which formed the ostensible reason for, and were 
the result of, the railway strike of August, 1911. An 
amendment was therefore moved and carried unanimously 
that the Act should not apply to Ireland. The Irish com- 
panies have, however, similarly increased their rates, and 
these increases will have to be justified under the Railway 
and Canal Traffic Act of 1894, but within the benefits of 
the later Act of 1913. 

The Great Southern and Western Company is amongst 
those the rates of which have been raised, but it is in a 
different boat to the rest. In the year 1900 this company 
obtained powers to absorb the Waterford, Limerick and 
Western Railway and the Waterford and Central Ireland. 
But this was only agreed to under two severe conditions, 
one of which was that the existing rates and charges were 
not to be directly or indirectly increased without the 
sanction of the Railway and Canal Commission, and the 
other was that the rates on the absorbed lines and between 
these lines and the Great Southern were, where they were 
higher, to be reduced to the level of the Great Southern 
and Western rates “‘ in respect of corresponding traffic 
conveyed under similar circumstances and for 
similar distances.”’ At the time that the English, Scottish, 
and Irish companies gave notice of the increase in rates 
the Great Southern notice was worded differently, so as 
to say that the increase was subject to the approval of 
the Railway Commission. Whilst none of the English, 
Scottish, or other Irish cases have yet been heard, the 
Great Southern, being on different grounds, has come 
before the courts; the grounds advanced for the increase 
being that the existing rates were those laid down in the 
Confirming Acts of 1892, general to all the railways in 
the United Kingdom, and that since then changes, adverse 
to the applicants, but beneficial to traders and the public 
generally, had taken place in the working of the traffic, and 
that the ratio of expenses to receipts had increased and 
would probably continue to increase. It was shown that 
in 1892 the receipts for merchandise and minerals, but 
excluding live stock, were £311,194 and the expenses 
£188,758; but in 1912, while the receipts had increased 
to £649,385, the expenses had increased in a greater pro- 
portion, viz., to £414,940, an increase in the ratio of 
expenses to receipts of 3-24 per cent., or, say, an average 
of £21,000 a year. Another table put in showed that if 
the traffic of 1912 had been worked at the same ratio as 
in 1897 nearly £20,000 less cost would have been incurred 
by the company. 

The application failed under circumstances that are 
instructive. It should be known that when the Railway 


Commission sits in London it is presided over by an 
English judge, in Scotland by a Seottish judge, and in 
Ireland by an Irish judge; the other two members of 





the Commission—Mr. Gathorne-Hardy and Sir James 
Woodhouse—sit in all the courts. Mr. Justice Kenny 
presided over the hearing in this case, and the Com- 
mission was unanimous in dismissing the application 
on grounds best related in the judgment of Sir James 
Woodhouse, who said that the conditions inserted in the 
Act of 1900 were put there deliberately and they would 
have been surplusage had the Legislature intended that the 
Act of 1894 should apply. He complained that little or 
nothing had been disclosed of the economies in working 
effected as a result of the amalgamations which, it was 
claimed in 1900, were the main object for absorbing the 
smaller companies. They had had no details to enable 
them to examine the apportionment between passenger 
and goods working, nor was it apparent whether proper 
allowance had been made for shunting mileage, which 
formed so large an element in goods engine mileage. Sir 
James, however, based his opinions upon broader grounds. 
He thought the company had misconceived or ignored the 
real meaning and intention of the clauses in the 1900 Act. 
He did not think that the company was entitled to go 
behind the year 1900, and he proceeded to compare 1912 
with 1901. In those twelve years the tonnage increased 
by 505,375 tons, the receipts by £167,228, and the expenses 
by £65,553. The earnings per ton rose from 10s. 3-89d. 
in 1901 to 10s. 6- 58d. in 1912, while the expenses for goods 
and mineral traffic and excluding live stock fell from 
3s. 8- 82d. in 1901 to 3s. 5-57d. per ton in 1912. In parcels 
traftic it cost, in 1901, £66,257 to earn £98,239, but for 
£134,232 worth of traffic in 1912 it cost £80,787, a decrease 
of over 7 per cent. in the ratio of expenses to receipts. 
Sir James Woou :ouse then concluded his judgment by 
observing that it was periectly obvious from these figures, 
notwithstanding that wages had undoubtedly increased, 
hours had been reduced and local government rates had 
grown larger, that the company had been so prudently 
and skilfully managed by its board and officials, by the 
introduction of improved methods of working and by 
effecting the economies which the amalgamations were 
designed to effect, that the outlay had been recouped 
and the net result had been advantageous to the com- 
pany. In these circumstances he was of opinion that they 
should not be justified in allowing the increase which was 
applied for. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present be published in an enlarged and extended form. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Advance in Staffordshire Marked Bars. 


THE expected has happened in the iron trade of 
this district, i.e., Staffordshire marked bars, which are 
the crucial iron production of the Midlands, and the 
fluctuations in the prices of which are always regarded 
overseas as well as at home as the deciding index to the 
state of trade, have been advanced, though to the extent 
of only 50 per cent. of what had been generally thought 
likely. In a time of war it had not been anticipated that 
these great iron houses would change their prices less than 
£1 at atime. Perhaps with the special object of avoiding 
anything like unhealthy market excitement, and certainly 
to convince buyers overseas that they have no desire to 
profit unduly at a time of intense national crisis like the 
present, the circulars which have been issued by the marked 
bar firms intimate a rise for the present of only 10s. per 
ton. Sheets, hoops and plates of the superior description 
rolled by the“ list ’’ ironmakers are included in the advance 
as well as the initial item of bars. The new standard for 
marked bars now becomes £9 per ton, Messrs. John 
Bradley and Co.’s brand £10, and the Earl of Dudley’s 
L.W.R.O. celebrated brand £11 12s. 6d. per ton. Earl 
Dudley’s ‘‘ Hurstcrown’’ bars become £8 10s. basis. 
Messrs. Noah Hingley and Sons’ “‘ Lion” bars become 
£9 and their ‘‘ Netherton crown” bars £8. How long, 
with the whole of Europe in arms and Japan threatening, 
best ironmakers will be contented with the very modest 
increase here announced, it would be difficult to decide. 
One thing is certain: on ‘Change in Birmingham this 
—Thursday—afternoon the expectation was entirely 
that there will very soon be another alteration, and that 
in an upward direction, bringing the total advance to at 
least £1. It cannot be that the present increase will be 
satisfactory to anyone. 


Merchant Iron Bounding Upwards. 


In addition to the effect which the cessation of 
European competition must have upon the home market, 
the war must add to the costs of production in a variety 
of ways, so it is not surprising that merchant and common 
ironmasters have thus early taken the precaution of 
marking up prices very substantially. Business under 
present conditions is difficult to arrange. In many depart- 
ments agents are declining to accept orders without first 
referring to works. Before the European crisis the local 
iron trade was in a state bordering on acute depression. 
The district was practically flooded with iron and steel 
from Germany and Belgium, which was sold at prices 
which Staffordshire and Birmingham ironmasters could 
not possibly compete with unless they worked at a serious 
loss. Large quantities of Belgian iron suitable for the 
manufacture of nuts and bolts came into the Darlaston 
district, to the great detriment of the South Staffordshire 
bar iron trade. Almost equally severe was the competition 
in tube strip. In raw steel, taking the form of billets and 
bars, and some other descriptions for rolling down in the 
Staffordshire mills into black sheets for galvanising and 
for hoops, strips, &c., German imports almost commanded 





the market. All this, of course, is now altered. Merchant 
bars are up £1 to £1 5s. per ton since the beginning of the 
war, and to-day’s—Thursday’s—prices on Birmingham 
Exchange was £7 10s. to £7 12s. 6d., with the market sti]| 
tending upwards, and a further increase in price expected 
very shortly. Already, indeed, a few makers quote 
£7 15s. to £8. Lancashire and North Staffordshire crow, 
bars are up £1, to £8 5s. f.o.b. for export. Manufacturers 
are very naturally trying to get all they can at the present 
time, after the numerous months of bad trade to which 
the district has been subjected. The urgency of require- 
ments by consumers has more to do than any other 
condition in determining upon the exact advances which 
makers can command. Makers of small rounds, squares, 
and flats, relieved of the pressure of foreign competition, 
have sent up prices to £7 17s. 6d. and £7 19s. per ton, 
which represents an augmentation of 15s. to 17s. 6d. per 
ton. The gas strip makers continue to quote the £1 per 
ton advance notified last week, making the Associati:), 
price £7 to £7 5s., according to size of order. This figur«, 
as I have shown, is however considerably below the current 
level of merchant bars, and there is certain to be another 
upward bound very shortly. Makers of hoops reported 
to-day on Birmingham ’Change a very brisk inquiry at 
£8 10s., and iron angles are advanced 15s. to £1 per ton. 


Pig Iron Bounding Up. 


The stimulus in the pig iron trade is exceeding], 
pronounced, Makers are asking 2s. per ton above last 
week’s figures, and some of them more than this. ‘lhe 
altered situation is particularly observable in the foundry 
iron trade, producers reporting that they have inquirics 
from manufacturers of war materials, and that buyers 
have already agreed to give a higher range of prices t« 
secure prompt deliveries. Current business is most}, 
confined to small lots against consumptive requirements, 
and smelters are disinclined to enter into forward con 
tracts until they are better able to gauge the probable 
course of events. People who must enter the market are 
at the mercy of producers, and buyers are asked to giv: 
advances varying from 5s. to 7s. 6d., and in the case ot 
fresh customers, even 10s. per ton over the rates pre 
vailing before the declaration of war. Some of the sellers 
of Derbyshire foundry iron will not take less than 65s. 
per ton, and their forge iron is 60s. to 62s. 6d. delivered, 
while other Derbyshire makers have withdrawn all prices. 
Northampton iron houses will only consider offers at 
58s. 6d. to 60s. for forge, others ask 62s. 6d., and severa! 
make it known that they will only consider prices by 
special request. Staffordshire part-mine iron is quoted 
in some quarters at 57s. 6d. per ton, and other makers are 
asking more. The firm of Roberts, Limited, of Tipton 
Green Furnaces, advises me this week that foundry iron 
has been sold at 65s. per ton and forge iron at 60s. T. and 
J. Bradley and Sons, Limited, advise me that their prices 
for. forge iron are :—Part-mine, 60s.; all-mine, 65s.; 
and X.L.W.B., 85s. Their foundry iron prices are :— 
Part-mine, 67s. 6d.; all-mine, 75s.; and X.L.W.B., 
92s. 6d. On the open market Staffordshire cold blast 
all-mine iron is mostly quoted this week £6 10s. per ton 
Hot-air all-mine iron has been generally raised 5s. per ton. 
The most significant feature of the pig iron market at 
date is that owners of idle blast furnaces are preparing 
them for relighting, and are buying cokes, but the restart 
will be a matter in many cases which cannot be put in 
operation under two months. Hematite iron is withdrawn 
from sale on this Exchange, while consumers are willing 
to give 80s. to 82s. 6d. per ton if deliveries could be made. 
The Lilleshall Company, Limited, Shropshire, advises me 
that its current prices are :—Cold blast iron, £6 12s. 6d. 
per ton net, delivered in the Midlands, and hot blast, 
£3 15s. per ton net. 


Steel Makers’ Tale. 


The steelmakers find themselves in a much 
better position. The principal of one of the largest steel 
works in the district announces that his company has 
received orders to a huge aggregate, exceeding anything, for 
a longtime past. Provided pig iron is available, the orders 
will cover a long period for full-time output. Makers 
have no diffculty at all in commanding the advance of 
£1 per ton determined on last week, and some firms are 
now demanding £1 5s. or £1 10s. per ton advance on rolled 
steel. Bars—rounds and squares—are mostly quoted 
£7 7s. 6d. to £7 12s. 6d. or £7 15s., according to whether 
Bessemer or open-hearth material is intended, while 
angles are £6 17s. 6d. to £7 5s., and tees £7 5s. to £7 12s. 6d. 
Joists are £7 5s., and sections £7 basis. In the absence 
of foreign supplies, steel half-products maintain last 
week’s advance of 15s. to £1 per ton, tin-plate bars being 
quoted £5 5s. to £5 10s., and billets £5 to £5 10s. The 
cutting off of foreign deliveries of this class of steel will, 
of course, be a serious matter to consumers in this district 
and in other parts of the country, but our own makers will 
proportionately benefit. It is estimated that the imports 
of this class of material have of late been at the rate of 
20 per cent. of the home production. Last year our total 
imports of foreign steel, manufactured and raw, aggregated 
1,185,000 tons, of which 514,000 tons took the shape of 
blooms and billets, 321,000 tons tin-plate bars, and 110,000 
tons joists, &c. 


100-Per Cent. Advance in Spelter. 


The marvel of the market at date is found in 
spelter. Here an advance in hardly more than a fortnight 
of 100 per cent. has to be recorded. It is freely stated 
that next week many of the galvanisers will have to close 
their works down, present prices of raw material being an 
impossibility. Never before in the history of trade has 
spelter touched anything like its present price. This is 
£35 to £40 per ton, this figure having been reached from 
£21 at which the metal stood before the war. Where the 
inflation is going to end no one can tell. Even now 
sellers require an assurance that the metal is needed for 
urgent Government work before they will part with it. 
The cause of the boom is, of course, that all supplies from 
Germany, the great source of production, are cut off, 
and while hostilities last supplies from the Continent are, 
of course, out of the question. It is hoped that shipments 
from the United States will relieve the stringency in the 
near future, and it is reported that negotiations with this 
object have taken place, but what amount of success nay 
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attend the negotiations is at present out of the question. 
{t is considered, too, that efforts should be made to increase 
the output from spelter refineries in South Wales and one 
or two other home districts as speedily as possible with 
raw material from Australia. The trade in galvanised 
sheets has been completely disorganised, and prices are 
now purely nominal ; £13, or an advance of £2 to £2 5s. 
per ton from the bottom, is named by some firms for 
24 w.g. corrugated material, but it is almost impossible 
to obtain reliable quotations in the present state of the 
market. Everything depends upon the position of 
individual makers with respect to their deliveries of what 
may now be fairly described as the “ precious metal.” 
Prospects for the galvanised sheet trade when peace is 
declared are simply enormous, considering the great 
quantities of material which will be required on the 
Continent to repair the untold damage inflicted by the 
existing conflagration. Already orders are coming forward 
from the War-office, and—through the ordinary trade 
channels—inquiries for sheets for field hospitals and 
similar erections and for buildings for the shelter of the 
unhoused populations. 


Engineering Trades and the War. 


Owing to the demand for arms, munitions, 
transport and machines of various descriptions, numbers of 
Birmingham engineering firms are working at high pres- 
sure. Overtime is being worked by a number of workmen, 
while, of course, others are on short time or unemployed. 
{n order that the work may be distributed over as large 
a number of men as possible, the Amalgamated Society 
of Engineers in Birmingham has suggested the system of 
three shifts of eight hours each, thus employing a third 
more men than are required for the ordinary night and 
day shift. The suggestion is now under the employers’ 
consideration. Tangyes Limited announce that their 
full day will now be from 9 a.m. to 5 p.m. instead of from 
6 a.m. to 5 p.m., as was the case previous to the outbreak 
of the war. The works will be closed on Saturdays and the 
operatives have been given three days’ notice that if 
necessary further curtailment will be made. The Metro- 
politan Railway Wagon and Carriage Company, Limited, 
states that its men have been placed on short time, work- 
ing about forty hours per week, but when the trade routes 
are again open it is anticipated that the works will be 
run as usual. Guest, Keen and Nettlefolds advise me 
that their men are on full time, and that so far as the firm 
can see at present it will go on for several weeks yet, 
working just as usual. The Midland Railway Wagon and 
Carriage Company informs me that it is working full time 
except at night, and that it is ‘“‘ all right for a few months 
at least.” It is its desire to keep going for the benefit of 
the men if deliveries of material can be obtained. Taylor 
and Challen, Limited, inform me that a number of 
customers have sent in notifications to suspend contracts 
for machine tools, but ‘ it is somewhat early at present 
to report on the effects the war will have generally on 
engineering.” 


E LATER. 
Advance in Tube Prices. 

An important meeting of the whole of the wrought 
iron tube trade of the kingdom was held in Birmingham 
this week under the chairmanship of Mr. Cuthbert Stewart, 
of Stewart and Lloyds, Limited, to consider the question 
of prices. It was resolved wholly to withdraw prices for 
galvanised tubes, aru. “9 quote only against specification, 
owing to spelter having « suched £40 per ton, and to advance 
black gas, water and stvc:zn tubes by a reduction in gross 
discounts to 24 per cent. Gas. tube discounts now become 
72} per cent., and galvanised 60 per cent. maximum, 
the result of gross discounts on the latter having been 
reduced 5 per cent. Iron strip material prices have 
advanced 30s. per ton. 


Spelter, Wire, &c. 

The spelter position has taken an unexpected 
turn. Representations having been made to the War- 
oftice and the Admiralty by Birmingham manufacturers 
that supplies were being hoarded, the Admiralty has 
this week commandeered all the supplies in railway and 
canal warehouses in Birmingham and district. Manu- 
facturers needing spelter for urgent Government contracts 
are now advised that they must apply to a person 
specified by the Admiralty, ‘‘ who will make arrangements 
to meet all immediate needs.” In taking this step, the 
Admiralty has had the assistance of a local committee 
of manufacturers, and the significance of the Government 
action cannot be mistaken. About 75 per cent. of Bir- 
mingham’s normal supply of spelter comes from Germany 
and Belgium, but the whole of this is now stopped. There 
is some hope that supplies may reach us from America, 
but in any case three or four weeks must elapse before 
this can take place, and American business at present is 
proving rather difficult, because a demand is being made 
for cash before shipment. Wire, for which industry the 
bulk of the raw material comes from abroad, has advanced 
£2 per ton. Hand-made horseshoes and all steel nails 
have advanced £1 per ton. Brass-cased tubes and all 
descriptions of brassfoundry are rapidly increasing in 
price. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Better Outlook. 

THE attendance on the Iron Exchange was 
again of meagre dimensions, but speaking generally the 
feeling was more in evidence regarding a better state of 
trade. In pig iron all sorts show an advancing tendency, 
though many makes were nominal. The general 
quotations are :—Lincolnshire No. 3 foundry, 6ls. 6d.; 
Staffordshire, 60s. 6d.; Derbyshire, 63s.; Middlesbrough, 
open brands, 63s. 6d.; Scotch (nominal) : Clyde, 68s. 6d.; 
Glengarnock, 67s. 6d.; Monkland, 67s. 6d., at Manchester. 
West Coast hematite, 72s. 6d.; East Coast ditto, 70s., 
both f.o.t. Finished iron : Bars, £8 5s.; Lancashire hoops, 
£8 17s. 6d.; Staffordshire ditto, £8 17s. 6d.; sheets, 
£9 7s. 6d. Steel: Bars, £7 10s. to £8; steel hoops, 
£8 15s.; plates for tank, girder and bridge work, £7 15s. 





to £8; English billets, £5 15s. to £6 5s.; cold drawn steel, 
£10 10s. to £11 10s. Copper: Sheets, strips, &c., £84 per 
ton, small lots 10d. per lb.; rods, £82 per ton, small lots 
10d. per lb. Copper tubes, 104d.; solid drawn brass 
tubes, 8$d.; brazed brass tubes, 103d.; condenser tubes, 
94d.; condenser plates, 74d.; rolled brass, 8}d.; brass 
turning rods, 8d.; brass wire, 8}d. to 8$d.;_ yellow metal, 
8d. per lb. English tin ingots, £146 10s. to £148 10s. per 
ton. 


The Lancashire Coal Trade. 

There was a very poor attendance on the Coal 
Exchange, and very little business was done. Although 
there was a fair inquiry for house coal, it fell off towards 
the close. Slack and engine fuel is exceedingly quiet. 
Quotations :—Best Lancashire house coal, 17s. 8d. to 
18s. 10d.; good medium, 16s. 2d. to 17s.; domestic fuel, 
13s. 5d. to 14s. 5d.; screened steam coal, 11s. 6d. to 13s.; 
slacks, 9s. to 10s. 9d. per ton at the pit. 


Brighter Outlook. 

Although there is a general tendency in engineer- 
ing circles to effect drastic economies by the restriction of 
working hours, the reduction of staffs, and in some cases 
the temporary reduction of salaries, the feeling in Lanca- 
shire this week is more buoyant and the outlook distinctly 
more hopeful than they were last week. Several of our 
largest machine tool makers are working full time, but 
this is chiefly upon Admiralty work, and I understand that 
the Government is doing all in its power to assist such 
firms financially by payments in advance according to the 
amount of work done. The State is also displaying 
sympathetic interest in engineering work in other directions. 
For instance, a representative of the Government has been 
making calls on firms in this neighbourhood to inquire 
how the banks are meeting the demands of their customers. 
Generally speaking, the opjnion that the engineering 
trades must ultimately benefit as the result of the war— 
as stated in our leading article last week—seems to hold 
good. In fact, it has come to my knowledge that already 
orders for engineering work which had been placed in 
Germany before the outbreak of the war at prices lower 
than were quoted by home manufacturers have since had 
to be transferred to firms in this district. Several firms 
have informed me that the number of inquiries that they 
have received for goods has become almost normal again, 
and this in spite of the fact that August is usually a very 
slack month. There is, too, a genuine endeavour on the 
part of employers to act upon the Government’s advice 
and keep the men at work as far as possible. Where 
short time is necessary opinion seems to be divided as to 
the best method to adopt. Some firms are reducing the 
weekly hours to about thirty-four, while others prefer 
to divide their men into two halves, which are employed 
alternately for a week at a time. The latter system has 
the advantage of allowing the men to draw out-of-work 
pay from their unions, which would not be the case when 
short time is worked. At one important works engaged 
on the building of engines and boilers where short time is 
in force the opportunity is being taken to improve the 
practical knowledge of the apprentices by collecting them 
together after working hours and giving them instruction 
on workshop methods and practice. Apart from the 
machine tool: firms above alluded to, there are two other 
firms in the Manchester district which are enjoying a busy 
time on Government work. I allude to Armstrong, 
Whitworth’s, which has a good deal of Admiralty work on 
hand; and A. V. Roe and Co., the builders of flying 
machines. The latter firm is so pressed with Government 
orders that it has had to secure temporarily larger works 
and has acquired for the time being the fine new bays 
recently added to the works of Mather and Platt, Limited, 
at Newton Heath. 


The Textile Machinery Trade. 

The most unfortunate trade is that engaged 
in the building of textile machinery. This has had a long 
spell of inactivity. Now work is brought almost to a 
standstill by the absence of foreign trade on the one hand 
and by difficulties as regards shipments on the other. 
Germany is not a large purchaser of textile machinery 
from this country; Russia and Japan are, however, 
considerable customers in Lancashire, and the orders now 
in hand for these countries are being temporarily held up. 


The Prevention of Distress. 

A meeting of employers of labour in Salford was 
held on Monday with the object of bringing about some 
form of co-operation with the Distress Committee. The 
employers agreed to notify the Labour Exchange of the 
number of workpeople thrown out of employment. It was 
decided that wherever possible workers should be put on 
short time instead of being stopped altogether, and that 
no overtime should be worked. It was also stated that 
most of the employers had made provision for the wives and 
dependents of men who had bee. “‘ called to the colours.” 
This is all as it should be, and it is a matter for regret 
that the kindliness which inspired the firm of Howard 
and Bullough, of Accrington, to throw open its works on 
Monday last to the men who had been on strike for some 
weeks was not better appreciated. Instead of “‘ burying 
the hatchet ’’ for the time being, at any rate, the workers 
belonging to the trade unions declined the proffered employ - 
ment for themselves and endeavoured to prevent others 
who do not belong to the union from earning their 
livelihood. The latter had to be escorted home by mounted 
policemen. Asa result of the disturbances the firm has 
decided again to close its works. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There has been a much better feeling in the 
hematite pig iron market during the past week, and con- 
siderably more life has been shown and more confidence 
felt. The demand for iron on the outbreak of the war fell 
away to next to nothing, but during the past few days 
there has been a renewal of buying of iron, and prices have 
hardened. Makers are quoting about 73s. 6d. per ton net 
f.o.b. for parcels of mixed numbers of Bessemer iron, and 
special brands are quoted at 78s. 6d. per ton. Warrants 
have also been moving, and after remaining at 61s. per 
ton net cash since November last the quotation is now at 
64s. per ton. The business doing by makers is fairly 
good, and it is expected that there will be an increased 





amount of trade this way. Supplies of foreign ore have 
been arriving, three large cargoes being discharged in 
Barrow last week from Spain. Even, however, with these 
supplies cut off there is plenty of native ore handy, and 
raisers will only be too pleased to fulfil any wants that 
may arise. Local steel makers are again taking fairly 
large supplies of iron. There are eleven furnaces in blast 
in Cumberland and eight in North Lancashire, of which 
five are at Barrow. Generally speaking, there are indica- 
tions of a better trade in iron. 


Iron Ore. 

Tron ore is in steady demand. Locally the 
consumption is satisfactory, if not so large as was the case 
a few weeks ago on account of recent reductions in the 
output of pig iron. Still, there is a good outside demand 
for iron, and satisfactory deliveries are being made into 
Scotland and also the East Coast. Prices are firm with 
average sorts of native ore at 13s. 6d. to 15s. 6d., and the 
best Hodbarrow ores are at 20s. per ton net at mines. 
The demand for Spanish ore is steady, and deliveries 
can be relied upon. This ore is quoted at 16s. to 17s. per 
ton delivered. 


Steel. 

In the steel trade there is a fair amount of 
activity both at the Barrow Works and also at the Work- 
ington mills, but none of the departments at either place 
are working full time. At Barrow the output of rails and 
ship plates is fairly large, and at Workington it is rails 
that are keeping the mills going. As regards new business 
so far as rails are concerned, there is a slackness, and few 
contracts are being negotiated. Heavy sections of rails 
are quoted at £5 12s. 6d. to £5 17s. 6d. per ton, with light 
sections at £6 7s. 6d., and heavy tram rails are at the same 
figure. There is only a moderate inquiry for either of 
these sorts. The demand for shipbuilding material is 
steady, but may quicken at any time. Ship plates are 
at £6 10s. to £6 15s., and boiler plates are at £7 10s. to 
£7 15s. per ton. The Barrow hoop and wire mills are well 
employed. Hoops are at £8 5s. per ton. 


Shipbuilding and Engineering. 
These trades are very busily employed, and 
likely to remain so for some time to come. 


Fuel. 

For coal there is a full demand, and good steam 
sorts are at lis. 6d. to 17s. 6d. per ton delivered. For 
coke the demand is active, with East Coast sorts quoted 
at 19s. to 22s. per ten delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
A Hopeful Outlook. 

ANOTHER week has passed, and although at the 
moment of writing a decisive stage in the great European 
war has not yet been reached, the iron and steel trade 
in the Sheffield district is taking a philosophical and even 
a hopeful view of the immediate future. Some firms 
the trade of which was wholly or to a very large extent 
with the Continent are, it is quite true, suffering, and one 
cannot close one’s eyes to actual facts, There are works 
here shut down, and at present the firms concerned cannot 
tell when operations will be resumed. Such a condition 
of things is not very surprising when one remembers how 
suddenly, so far as the public is concerned, the trouble 
came upon the country, and how continental and many 
other orders were immediately suspended. There are, 
too, many men out of employment, though the actual 
percentage is by no means considerable. On the contrary, 
it is below what might have been expected, and at present, 
at all events, no fear of widespread distress is entertained. 
This unemployed element is gradually being absorbed 
—fillng gaps made by the transfer of Territorials and 
Reservists to the colours, being drafted to coast towns 
where engineers and moulders in particular are needed, 
and occupying positions created by a volume of new 
business. As I mentioned last week, it has been pretty 
generally admitted that if the trade routes could only be 
kept open there was a fair amount of work to be done in 
Sheffield for export. Now the vigilance of the Admiralty 
has resulted in the high seas to North and South America, 
India and the Colonies being declared free from any 
particular peril, and manufacturers, having recovered from 
their first surprise, will lose no time in availing themselves 
of the opportunities for trade with new markets opening 
out to them. The suspension of German and Austrian 
trade and commerce is hitting steel makers here in the 
matter of alloys and certain other raw materials, but 
these difficulties will be overcome shortly to a very large 
extent. On the other hand, as will be shown more definitely 
presently, German and Austrian loss is directly our gain. 
Large fields of trade which the slim German manufacturer 
had managed almost to monopolise are opening out to 
Sheffield; orders from the Colonies are bound to be greatly 
increased because of the elimination of so many of the 
European markets and the wave of patriotism; the pros- 
perity of the farming population will add its quota of 
increased iron and steel orders, as it invariably does, and 
behind all, as a strong background, is the fact that Govern- 
ment requirements will occupy thousands of men for a 
quite indefinite period. In view, therefore, of the trade 
anxieties felt in many parts of the country, it will be seen 
that the Sheffield district really stands well, and in the 
opinion of the best authorities on the subject, there are 
some good times in store. One evidence of the calm to 
which the industry of the city has been restored lies in 
the fact that comparatively few manufacturers and 
other business houses here are availing themselves of the 
terms of the moratorium, but are conducting their busi- 
nesses in quite a normal manner. As to traffic arrange- 
ments to the coast, these, with the exceptions to which 
I think I referred in my previous letter, are still per- 
mitting a fairly free movement, although for goods over 
a certain tonnage there must be the shipper’s assurance 
that consignments are for definite vessels and to be placed 
on board immediately. 


Trade Diverted from Germany. 
The effect of the diversion of trade from Germany 
is just beginning to be felt, and during the past week 
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there has been a large volume of inquiries, especially 
for such things as castings, forgings and engineers’ 
materials. Few have realised until now the very important 
part which Germany has played in competition with the 
steel trade of Britain. Her activities have embraced 
heavy forgings, stampings, light castings, rail and tram 
tires and axles, tram rails, iron bars, billets, twist drills, 
hack saw blades, small tools, cutlery and hardware, all 
of which come within the range of the new business now 
reasonably expected here, beside that accruing to us from 
the cessation of the exportation of similar manufactures 
to the United States and the Colonies. Inquiries for the 
goods enumerated have already been received by several 
Sheffield firms—apart, of course, from the heavy lines of 
similar work which are always in hand here for various 
home and oversea markets—and many large contracts 
obtained from Britain by Germany before the war will 
now be cancelled and the work placed at home. For 
instance, one recalls the adverse comments called forth 
in this country some short time since when certain railways 
placed orders for locomotives across the North Sea. 
Those orders will now come back to British firms. Two 
particular cases affecting Sheffield have come to my 
knowledge since my previous report, and inquiries which 
I made resulted in some interesting facts. Some time 
ago the London County Council asked for tenders for 
tires for its tramway cars, and from amongst a number of 
offers the tender of Messrs. John Batt and Co. (London), 
Limited, was accepted, the firm proposing to sublet the 
manufacture of the tires to the following firms :— 
Vereinigte Stahlwerke van der Zypen und Wissener, 
Eisenhiitten A.G., Cologne, and other approved German 
works, including Fried Krupp, Essen ; Bochumer Verein 
fir Bergbau und Gusstahlfabrikation Bochum; and 
Pheenix A.G., fiir Bergbau und Huttenbetrieb, Duisburg- 
Ruhrort. The contract was for 3000 driving and 2000 

: pony steel tires at 19s. 4d. for each wheel and I6s. 7d. for 
each pony wheel tire. The tender of Messrs. Batt was 
accepted, the firm being permitted to have the wheels 
made by the German firms enumerated. The lowest tender 
for British-made tires was that of Messrs. Henry Bessemer 
and Co., of Sheffield and Bolton (Lancs), but it was 
16 per cent. above the price tendered by the London firm. 
A very large proportion of the work, if not the whole of 
it, was sublet to Krupps, but on the outbreak of war the 
London County Council cancelled the contract, and the 
tires are now to be made by Sheffield firms. Henry 
Bessemer and Co. have fixed a contract with the London 
County Council for 3000 driving wheel tires at 23s. each 
and 2000 pony wheel tirés at 20s. each, and Cammell, 
Laird and Co., who give early delivery, have fixed one up 
for 500 driving wheel tires at 22s. and 500 pony wheel 
tires at 19s. It will also be remembered, in this connec- 
tion, that a few months ago big contracts were placed in 
Germany by the Port of London Authority for the con- 
struction of caissons, swing bridges and dock gates, and 
there is every likelihood that this work will now be placed 
in England. 


Pig Iron. 

The high prices of pig iron have been easily 
maintained during the week, but until things get into 
something like a groove again it is rather difficult to speak 
of definite values. Lincolnshire forge is mentioned at 
56s., foundry at 58s. 6d., and basic as high as 70s., delivered 
Sheffield. Derbyshire forge is quoted at 56s. and foundry 
at 58s. 6d., though the demand is principally for the former. 
Makers and merchants are still chary sellers, no one yet 
knowing what the top of the market may be, and holders 
being anxious to recover something for the period when, they 
claim, they were forced to sell under cost of production. West 
Coast hematite, which for a year past showed remarkable 
steadiness at about 73s. Sheffield, now stands at about 7s. 
higher for ordinary makes, the higher qualities being 
according to specification. East Coast hematite costs 
as much as 70s. at the furnace, which means 76s. 3d. net 
delivered Sheffield, and at that figure there has been a 
considerable amount of buying of mixed numbers. 


Bars, Billets, &c. 

Bar iron continues to be the subject of healthy 
inquiry, and some good business is resulting, as this iron 
is required just now for so many things connected directly 
or indirectly with the war. The basis price remains at 
£8 5s. Basic billets are very active, the demand, of course, 
being created largely by reason of complete stoppage of 
importations from Belgium and Germany. Local soft 
are quoted at £6, and hard at £6 10s. Good business is 
also being done in acid qualities, the Bessemer quotation 
being round about £7 5s. and Siemens £7 10s. per ton. 
Sectional steel has advanced by 20s. a ton. Hoop iron 
is in strong demand. Good steel scrap is quoted at any- 
thing up to 60s., and very good costs as much as 65s. or 


even 70s. Wrought iron scrap ranges within about the 
same values. Alloys are as scarce as ever, particularly 
tungsten. In the latter there is almost a famine, the 


position of some firms being rendered very serious in 
consequence. On the other hand, several firms are stated 
to have stocks of the alloy far beyond their needs, and 
others with good supplies have had for other reasons to 
shut down. There has been some suggestion made that 
a system of local exchange for such things should be set 
up, holders of tungsten selling their surplus at reasonable 
advances, but nothing tangible appears to have resulted. 
In another direction, however, a movement seems likely 
to be made. A number of interested firms has been in 
consultation, as a result of which it is stated that steps 
may be taken very shortly to ensure a regular supply of 
the alloy from home sources. 


Fuel. 

The position of coal keeps much the same as a 
week ago, and best steam hards are quoted about 11s. 6d. 
per ton at pits. If anything, however, sellers are inclined 
to be a little easy. They are not offering stuff particularly 
eagerly, but if buyers offered a trifle under the figure 
mentioned a transaction would most probably be fixed up. 
There is still practically nothing going for shipment, and 
in consequence pits are not working fully. Coke is little 
changed. There is a good demand springing up, but this 
has not affected prices to a very great extent, as stocks are 
still pretty high. Patent coke can be bought at lls. to 


11s. 6d per ton, and best beehive at 12s. to 12s. 6d. per ton, 





Later. 
Basic Billets and Common Iron, 

The demand for basic billets has become rather 
easier. Soft basic billets were quoted at £5 10s., and hard 
at £6. Siemens acid billets rose to £8 in North Lincoln- 
shire. The Redbourne firm, which damped down two 
furnaces last week, expects to have one in blast by the 
end of the week,and another as soon as possible. The 
demand for common irons is stronger, and for Derby- 
shire forge 57s. 6d. has been asked and 60s. for foundry, 
while some makes of forge are on offer at 62s. 6d. Lincoln- 
shire pig iron prices are not now quotable. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


A Magnificent Response. 


THE North of England has this week become as 
nearly normal as prevailing conditions will permit. There 
has been an entire absence of the panic which at the out- 
break of hostilities resulted in an almost ungovernable 
rush for provisions, with consequent raising of prices to a 
famine figure. Wiser counsels have prevailed ; folks have 
taken a wider outlook than is bounded by the confines of 
their own particular boroughs or parishes, and have 
obtained a more correct perspective. The appeals from 
Parliament, Press and,Pulpit for coolness and moderation 
at a time of national crisis have been responded to as 
every observer knew the great industrial population in 
the North would respond. The spirit of employers and 
employees alike is wonderful; their response has been 
magnificent. The heads of the great establishments are 
straining every nerve to keep things going at something 
like a normal state as long as it is humanly possible. 
The difficulties and complexities of the situation are being 
faced with undaunted courage and energy, and trade is 
being dealt with in such directions as are available. 
Indeed, among all the stirring events of the past three 
weeks nothing has been more encouraging than the prompt 
and business-like way in which the question of trade and 
employment have been dealt with. Perhaps the most 
encouraging feature is the admirable way in which the 
captains of industry are being supported by the leaders of 
finance. It is essential if many industrial undertakings are 
to pass through the crisis that there should be a reasonable 
elasticity as to credit, and in this respect it is gratifying 
to note that practical and sympathetic support is being 
given. At many of the works schemes have been pro- 
pounded and already put into effect whereby employees 
are contributing from 3d. to 6d. in every sovereign earned 
to raise funds for the dependents of their fellow-workmen 
who have been called to the colours and to meet other causes 
that may arise amongst them from the war. This is quite 
apart from contributions of firms to their men called out 
or who have enlisted. Bolckow, Vaughan and Co., ‘the 
largest employers of labour on the North-East Coast, are 
dealing generously with dependents of workmen in their 
employment who are reservists or members of “Territorial 
Forces. They are paying to those who are married or 
have dependents a weekly allowance of one-half their 
earnings, not exceeding £1 per week, and_to those who are 
unmarried and without dependents an allowance equal 
to one-third of their earnings, not exceeding 13s. 4d. per 
week. 


Cleveland Iron Trade. 

The difficulty of keeping the ironworks going, at 
all events for some little time to come, will not prove as 
great as at first anticipated. The home trade has expe- 
rienced a welcome impetus owing to the cutting off of 
German competition and to the demand for iron and 
manufactures thereof which invariably accompanies a 
war. The successful passage of provision boats from 
Norway and Denmark opens up a prospect of a little 
trade being done, for these vessels may make the return 
journey with pig iron. Coastwise shipments to Scotland 
are being resumed, and some shipments of iron to the Far 
East may be looked for in the very near future. This 
week business has been largely confined to immediate 
requirements. The general market quotation for No. 3 
G.M.B. Cleveland pig iron is 53s. No 1 is 55s. 6d., and the 
quotations for the other qualities, while rather irregular, 
are relatively higher. No. 4 foundry is 52s. 9d., and No. 4 
forge, for which there is a big demand from Scotland, 
while nominally 52s. 6d., is in some instances barely obtain- 
able below the No. 3 price. Mottied and white iron are 
each selling at about 52s. 3d. 


Hematite Pig Iron. 

Some extensive sales of hematite pig iron were 
made soon after the war commenced, but the demand is 
not now quite so keen. The position would seem to be 
that for the time being the large consumers are satisfied, 
and are therefore not inclined to purchase at the current 
high rate. Makers are still quoting 70s. for East Coast 
mixed numbers, though business is reported to have been 
done with second hands at 68s. Some readjustment of 
quotations may be expected as soon as the ore position 
becomes more clearly defined. 


Iron-making Materials. 


* Extreme dulness characterises the foreign ore 
trade. The position of sellers is a very difficult one, for 
it is next to impossible to charter tonnage. A number of 
cargoes, which were originally destined for the Continent, 
have been interrupted and vessels are awaiting new orders 
in the Channel ports and elsewhere. But in one or two 
instances owners positively decline to move them. Taking 
into consideration the war risks and the difficulty in 
arranging freights, sellers cannot quote below a minimum 
of 21s. for best Bilbao Rubio of 50 per cent. quality ; but 
consumers are not disposed to pay this rate. Some of 
the works are well placed, but others are very bare of 
stocks, and the uncertainty as to delivery of new supplies 
occasions some anxiety. The coke position is at the 
moment strong, and sellers of Durham furnace qualities 
are adopting a somewhat bolder attitude. The nominal 
quotation for good medium kinds remains at 17s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


Most of the finished iron and steel works in the 
Cleveland district are closed down this week for the annual 
trade holiday, but there is plenty of work in hand. A 
large business continues to be done in several descriptions 
and the enhanced prices do not appear to have checked 
the demand. Joists are feeling the greatest advantage 
owing to the cutting off of the large German shipments, 
and there is great pressure to buy. Steel joists have been 
advanced by 10s. to £7 2s. 6d. per ton, and common iron 
bars are also up by 10s. to £8. Steel rails have advanced 
£1 to £6 12s. 6d. The following are among the principal 
quotations :—Common iron bars, £8 ; best bars, £8 7s. (d.; 
best best bars, £8 15s.; packing iron, £6 5s.; iron ship 
angles, £7 10s.; iron engineering angles, £7 10s.; iron ship 
plates, £7 5s.; iron girder plates, £7 15s.; iron ship and 
girder rivets, £9; steel bars, basic, £6 15s.; steel bars, 
Siemens, £6 15s.; steel ship plates, £7; steel boiler plates, 
£8; steel ship angles, £6 15s.; steel engineering angles, 
£6 15s.; steel sheets, singles, £8 5s.; steel sheets, doubles, 
£8 10s.; steel joists, £7 2s. 6d.; steel hoops, £6 12s. 6d.; 
steel strip, £6 7s. 6d., all less the usual 2} per cent. f.o.t. 
Cast iron columns, £7 7s. 6d.; cast iron railway chairs, 
£4 5s.; light iron rails, £7; heavy steel rails, £6 12s. 6d.; 
steel railway sleepers, £7, all net at works. Galvanised 
sheets, 24 gauge in bundles, £11 10s. f.o.b., less the usual 
4 per cent. , 


Shipbuilding and Engineering. 

The outlook for labour in the shipbuilding and 
ship repairing industry is certainly less bright now than 
it was before the outbreak of war. It is true that navul 
work on the Tyne is being pushed forward with all possible 
speed, and a great many men are thereby finding full 
employment, but, on the other hand, a good deal of labour 
has been transferred from contracts which are less pressing. 
There is no hurry regarding merchant work construction, 
and very few orders for new vessels are being given out 
by shipowners. Apart from the war, tonnage has over- 
taken the demand, it is stated, and everything points to a 
quiet time in the industry. The repairing yards are very 
slack, and thus there is a large amount of unemployment 
in this direction. Shipbuilding orders given out before 
the outbreak of war and just disclosed are for a cargo 
steamer for a Norwegian firm to be built at Sunderland ; 
a steam collier for the Lubeck Coal Company, to be also 
built on the Wear ; and a cargo steamer of 8000 tons dead- 
weight capacity for Trieste, to be built on the Tyne. 
There is also a falling off in the amount of orders now being 
received in most engineering establishments, with no 
prospect of immediate improvement. 


The Coal Position. 

Limited coal shipments are now being made to 
the coaling stations and one or two neutral countries, but 
business is hampered by the higher freights and uncer- 
tainty of payment. There is now no embargo on the 
exportation of large steam coal ; the bond required by the 
Customs has been substantially modified, and the con 
cession as regards coasting insurance makes a fair amount 
of trade to France and neutral countries possible. The 
only exception in the bond has reference to large steams 
and Northumberland unscreened containing more than 
60 per cent. of large. Consequently the bond is still 
irksome, for these classes, especially as unscreened usually 
contains about 66 per cent. of large, and hence brings this 
grade under the operation of the bond. While, however, 
the position has been eased to some extent, it would be 
idle to expect a return to anything like normal activity. 
The financial difficulty stands in the way of a good many 
transactions. Some important sales of gas coal to Italy 
are in negotiation and would be put through but for the 
difficulty in arranging for the payment. There is more 
inquiry, too, from France, Spain, Norway, and Denmark, 
and in some cases shipments are assured on contract 
account. The general market quotation for best Durham 
gas coal is 13s., and second qualities are put at 11s. 6d. to 
12s. A number of transactions have been recorded in 
unscreened steams at about Ils. 6d. Ordinary bunker 
coals are quoted at 11s. 6d. and best qualities at 12s. 6d. 
Coke is in fair demand and values are firmly maintained. 
Foundry coke is 18s. to 20s.; furnace coke, 17s. 6d. to 18s.; 
and gas coke, 12s, to 12s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


War and the Trade Outlook. 

During the past six or eight months the position 
of the Scotch steel and iron trades has been steadily 
becoming worse and makers were extremely pessimistic 
with regard to the future. Nearly all branches of the 
industry were heavily hit by continental competition, 
especially German, and with a declining trade and un- 
remunerative prices producers were viewing the future 
with great apprehension. This position of affairs has, 
however, undergone a complete change. War has been 
declared, and one of the first results has been the cessation 
of the imports of iron and steel products at prices which 
local producers could not touch. Freed from continental 
undercutting, the home trade has taken a new lease of 
life, and the pessimism of a few weeks ago has given place 
to an encouraging optimism. Prices of local products 
have been raised, and though the advance is partly due 
to the difficulty in obtaining supplies of raw materials, 
it is chiefly caused by the removal of foreign competition. 
Owing, however, to the international crisis, there is an 
absence of an export outlet, but it is generally anticipated 
here that if the majority of our trade routes can be kept 
open, business which has been finding its way to the Con- 
tinent will be diverted to the home markets. The open 
trade routes from the Clyde at present are the Bristol 
Channel, Irish Channel, Liverpool and Manchester, the 
West Coast of Scotland, Scottish trade routes generally 
—with the exception of the East Coast—the Spanish 
and Portuguese trades on a reduced scale, and the 
American and Canadian. There has been a greater 
activity in the markets generally during the week, while 
the Glasgow freight market, which hag been completely 
at a standstill since the beginning of the month, resumed 





business this week. 
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The Employment Problem. 

The question of employment is a serious one at 
a time like this, and emplovers in all industries are doing 
their utmost to provide employment for the greatest 
possible number, and thereby help to alleviate the un- 
avoidable distress. Several firms largely engaged in the 
export business have had to take drastic measures, and 
a case in point ir that of the Singer Manufacturing Com- 
pany, Limited, Kilbowie, Clydebank. These works, 
which give employment to 13,000 workers, are only in 
operation two days per week. During the week a con- 
ference was held between the Clyde shipbuilders and 
engineers and workmen in all districts of the river to discuss 
the question of short time. It has been considered neces- 
sary to curtail employment, and it was thought that a 
system could be devised whereby a uniform number of 
hours could be worked all round. At the conference, 
however, it was reported that several works were already 
on short time, others were making similar arrangements, 
while others again will require to work full time, and in 
some cases overtime, for an indefinite period. Under the 
circumstances it was agreed that each firm should act 
independently, but that each should keep working as 
long as possible and as fully as possible, so that any 
slackening down would be gradual and would cause the 
least possible amount of unemployment. 


The Oil Trade. 

Up to the time of writing, the war has not 
affected the Scottish oil trade to any extent, and at the 
shale mines and the oil works business is proceeding as 
usual, As is customary at this time of the year, a con- 
siderable portion of the oil made is being put into stock 
in preparation for the winter’s trade. The Admiralty 
is in a position to take large supplies of the heavier class 
of oil for the Navy, but some difficulty will be experienced 
in connection with sulphate of ammonia. A large amount 
of this fertiliser is exported to Japan and other Eastern 
countries, and it is possible that the risk to shipping will 
check, if it does not altogether close, this market for some 
time to come. The Executive Committee of the Scottish 
Shale Miners’ Association agreed to recommend to the 
branches that a sum of £100 be granted for the relief of 
distress occasioned by the war, and that financial members 
doing service for their country have their membership 
and benefits maintained during their absence. The 


Manufactured Iron and Steel. 

The manufacturing branches of the Scotch stecl 
trade are now considerably better employed than before 
the commencement ot the war. Specifications are much 
more plentiful, while prices, which have been raised fully 
£1 per ton and which may be increased at any moment, 
consequently leaving a more workable margin of 
profit, are encouraging makers to press work forward in 
order to be ready for any increase in demand caused 
through the stoppage of imports from the Continent. 
Rolling mills are very active, and full time is being worked. 
The black sheet and galvanised sheet makers are very busy, 
but in most cases the latter are only accepting Government 
orders in view of the fact that their supplies of spelter 
are limited, and may not be procurable for some time. 
Steel and iron tube makers are more active, and business 
is more plentiful in this branch than has been the case for 
a considerable time. 


Pig Iron. 

There has been a much better demand for pig 
iron during the past week. Consumers generally have 
been disposed to cover their requirements, and while 
makers are not inclined to enter into any large engage- 
ments, some good transactions have taken place. The 
number of furnaces in blast is still fifty-six, the same 
number as last week, and thirty-one fewer than at this 
period last year. It is not likely that many more furnaces 
will be put in blast until it is known whether supplies of 
foreign ore, which are now limited, will be available in the 
near future. Middlesbrough stores have increased by 
2850 tons on the week and now stand at 88,282 tons. The 
import of pig iron into Grangemouth from Middlesbrough 
and district amounted to 3864 tons for the week. The 
Glasgow pig iron warrant market was more active during 
the past week than has been the case for over twelve 
months. The amount of business transacted reached the 
total of over 20,000 tons. Prices rose as high as 54s. per 
ton, but receded a little, but nevertheless finished firm, 
Cleveland iron closing at 53s. 1d. per ton cash buyers, 
showing an increase of 1s. 6d. per ton over the preceding 
week. Scotch hematite has been quoted 72s. 6d. per ton, 
but no business of any consequence has resulted so far. 


Prices of Scotch Pig Iron. ° 

Monkland is quoted f.a.s. at Glasgow, No. 1, 
64s. 6d.; No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s.; Clyde, No. 1, 
69s. 6d.; No. 3, 64s. 6d.; Gartsherrie, Summerlee and 
Calder, Nos. 1, 70s.; Nos. 3, 65s.; Langloan, No. 1, 72s.; 
No. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 7\s.; 
No. 3, 66s.; Eglinton, at Ardrossan or Troon, No. 1 
64s.; No. 3, 63s.; Dalmellington, at Ayr, No. 1, 65s.; 
No. 3, 63s.; Shotts, at Leith. No. 1, 70s.; No. 3, 65s.; 
Carron, at Grangemouth, No. 1, 70s. 6d.; No. 3, 65s. 6d. 
per ton. 


The Coal Trade. 

The Scottish coal shipments for the past week 
amounted to 125,621 tons, compared with 146,672 in 
the preceding week and 324,349 tons in the corresponding 
week of last year. There has been little alteration in the 
position of the trade since last report. In the West of 
Scotland the industrial demand is still fairly well main- 
tained and the coastwise shipments have not been inter- 
fered with to any extent. On the East Coast, however, 
business is gradually dropping off, and attention is being 
confined to contract business only, while several collieries 
in the district are practically idle. Prices under the 
circumstances are purely nominal, but it is anticipated 
that when business recovers values will be lower than 
before the crisis. Ell coal is quoted f.o.b. at Glasgow, 
12s.; splint, 15s.; navigation, 15s. 6d.; steam, Ils. 9d. 
to 13s. 3d.; treble nuts, 12s. to 12s. 3d.; doubles, lls. 6d. 
to lls. 9d.; and singies, lls. to lls. 3d. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Bond on Coal. 

On Wednesday the collector of Customs received 
intimation from London that the bond on large coal had 
been removed, but nothing is stated with regard to patent 
fuel, on which, therefore, the obligation remains in force. 
This, however, is believed to be an oversight, and it is 
expected that as the result of further representations to 
the authorities in London, the bond will shortly be removed 
from patent fuel. The Customs authorities intend, how- 
ever, rigidly to scrutinise destinations of cargoes of large 
coal. The pre-entry of goods must take place as before. 
Shippers and others must produce documentary evidence 
of destinations and original charter party must be pro- 
duced at time of entry, and also the original bill of lading. 
Copies will not be accepted, and will only entail delay. 
The removal of the bond is greatly appreciated, but 
business is slow in resuming. Difficulties from the financial 
point of view are certain to be encountered in the present 
state of credit, and business is likely to be negotiated 
only on a cash basis, which will restrict operations. 
Merchants are in many cases as yet hardly in a position 
to do business, and until they have communicated with 
their clients abroad and received definite orders, very 
little will be done except by firms with depéts abroad 
which require replenishing. So far collieries supplying 
Admiralty coals have not been released from their obliga- 
tion to give their full output to the Admiralty if required, 
but during the past few days the Admiralty has not been 
shipping so heavily, and has taken its requirements from 
only the very best coals. The result has been that some 
of the ordinary second Admiralty collieries having ceased 
to supply the Admiralty have had to stop working for the 
want of empty wagons, and their position has thus become 
similar to many of the collieries mining inferior quality 
coal. The triple value bond which was imposed on ship- 
ments of patent fuel as well as on coal has now been with- 
drawn so far as France, Russia—excepting Baltic ports— 
Spain and Holland are concerned. With regard to other 
neutral and allied countries in Europe, special permission 
to export patent fuel has to be obtained from Customs 
authorities. The market shows more activity, especially 
as regards depét business; the financial question, how- 
ever, still restricts general trades. 


Idle Labour. 

Owing to the fact that shipping, except on 
Admiralty account, has been practically idle during the 
past fortnight, numbers of foreign sailors and firemen are 
idle. It is stated that there are about 400 of them who are 
destitute. Dock labourers are also feeling the pinch. 
The importation of pit props has been brought to a stand- 
still, and with the exception of a few grain cargoes, there 
has been no work for the casual type of labourer for some 
time. Out of a membership of 4000 of the Dockers’ 
Union, there are, it is estimated, 1500 idle, and the imme- 
diate prospects of better employment are very poor. 
There are also about 500 members of the National Amal- 
gamated Labourers’ Union in much the same plight. 
These men are principally engaged in the dry dock yards. 
The strike of fitters in sympathy with the marine engi- 
neers recently resulted in numerous repairing jobs being 
lost. With coal tipping confined during the past fortnight 
to Admiralty tonnage, coal trimmers have suffered. 
According to the president of the Coal Trimmers’ Union, 
50 per cent. of the members are idle. This means that 
about 1000 men are out of work. Efforts are being made 
for a more equitable distribution of whatever work is 
available, but now that the triple bond on large coal is 
off, it is probable that shipments generally will increase, 
which will result in more employment. 


Approximate Values. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 17s. to 18s.; ordinaries, 
l6s. to 16s. 6d.; best drys, nominal; ordinary drys, 
15s. 6d. to 16s.; best bunker smalls, 7s. 6d. to 8s.; best 
ordinaries, 6s. 6d. to 7s.; cargo smalls, 5s. 6d. to 6s. 6d.; 
inferiors, 4s. 6d. to 5s. 6d.; best Monmouthshire black vein 
large, 16s. 9d. to 17s.; ordinary Western Valleys, 15s. 6d. 
to 16s.; best Eastern Valleys, 15s. 3d. to 15s. 6d.; seconds 
Eastern Valleys, 14s. 6d. to 15s. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to 19s.; 
No. 3 Rhondda large, 16s. 3d. to 16s. 9d.; smalls, 10s. 6d. 
to lls. Patent fuel, nominal. Coke: Special foundry, 
29s. to 30s.; good foundry, 22s. to 25s.; furnace, 17s. to 
19s. Pitwood, ex ship, 35s. 


Newport (Mon.). 

Extremely little business has been done during 
the past few days in Monmouthshires. Some of the 
collieries have managed to get along fairly well, but values 
are very irregular owing to the varying position of sellers. 
Prospects, however, are brighter now that the Italian 
State Railways are likely to resume shipmepts on a fairly 
heavy scale, as their stocks have fallen very low. Steam 
coal: Best Newport black vein large, 16s. 6d. to 17s.; 
Western Valleys, 16s. to 16s. 6d.; Eastern Valleys, 15s. 3d. 
to 15s. 6d.; other sorts, 14s. 6d. to 15s.; best smalls, 
7s. 6d.; seconds, 6s. 6d. Bituminous coal: Best house, 
18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Pitwood, 
ex ship, 35s. 


Swansea. 

Operations on the Swansea market have barely 
opened out to any appreciable extent, and owing to the 
general stagnation prices are practically unobtainable. 
Both as regards anthracite and steam coals values are 
purely nominal. 


Tin-plate Trade. 


A brighter outlook is manifested in the tin-plate | 


industry. As the result of the efforts of manufacturers, 
about 436 mills started work on Monday, thus leaving 
about 145, employing with their accessories over 5000 men, 
idle. The only quotations available are as follows :— 
I.C., 20 x 14 x 112 sheets, 13s.; I.C., 28 x 20 x 56 
sheets, 13s. 44d.; I.C., 28 x 20 x 112 sheets, 26s. 3d.; 
[.C. ternes, 28 x 20 x 112 sheets, 22s. 6d. to 23s. Siemens 
steel bars, £5 perton. Steel rails, heavy section, £6 12s. 6d. 
per ton. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 








Copes of Specifications may be obtained at the Patent-office Sale 
— 25, Southampton-buildings, Ch y-lane, W.C., at 8d. 
each, 


The date first given is the date of application , the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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STEAM ENGINES. 


17,110. July 25th, 1913.—IMPpROVEMENTS IN OR RELATING 
To AuTomaTic VacuUM BREAKING Devices FoR STEAM 
CONDENSERS AND OTHER VESSELS°“UNDER Vacuum, Cole, 
Marchent and Morley, Limited, Prospect Foundry, Wake- 
field-road, Bradford, and Herbert William Morley, at the 
same address. 

The float C is placed in a chamber A in connection with the 
condenser through the pipe B and the equalising pipe R. This 
float is mounted on levers D secured to a rocking shaft E. 
This rocking shaft passes through the walls of the float chamber 
A into a further chamber F. The rocking shaft E in this second 
chamber F is provided with a lever or arm G which is connected 
to the spindle H and the needle or other suitable valve J in 
such a way that the movement of the lever D, due to the rise 
or fall of the water, makes a corresponding angular movement 
of the lever G. This pilot valve device is arranged to control 
the supply of motive fluid to the plunger or piston and the auto- 
matic valve O. The motive fluid which may be either steam from 
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the boiler, air or liquid under pressure, is led to the pilot valve 
J by a pipe L, and from the controlling valve to the automatic 
valve or motor by the pipe M. The automatic valve or motor 
consists of a plunger K arranged in a cylinder N, and carrying 
or connected to the automatic valve O arranged in this case in 
the upper part of the walls of the condenser ; or in the exhaust 
main or other desired part. The vacuum breaking valve O is 
arranged to open outwardly, so that when closed the outside 
pressure will tend to keep it so. The lift of the valve is con- 
trolled by an adjustable rod P and assisted in closing by means 
of a spring 8. When the water level in the chamber A falls to 
its normal position the needle valve H closes, releasing the 
pressure from the plunger K, when the automatic valve O will 
close on to its seat. In the case of steam being used, it may be 
simply allowed to condense in the pipe M, but if this is not 
desirable some other suitable form of valve may be substituted 
for the needle valve which will open the pipe M to the atmos- 
phere to allow the valve O to close.—July 29th, 1914. 


” INTERNAL COMBUSTION ENGINES. 


3913. February 14th, 1914.—Improvep LuBRicAaTING DEVICE 
FOR THE CYLINDERS OF EXPLOSION OR INTERNAL COMBUS- 
TION Motors, Jacob Christian Hansen-Ellehammer, of 
119, Istedgade, Copenhagen. 

A designates the cylinder, B the piston, and C the valve 
through which air or explosive mixture is sucked in or injected 
under pressure, carrying with it the oil, which can be fed into 
the interior of the piston by known means. The valve C is of 
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about the same diameter as the piston and has a very short 
lift, so that the air or explosive mixture entering through the 
holes D in the piston head strikes against the inner surface cf 





the cylinder around its entire circumference, there depositing 
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and distributing the oil particles which it carries with it. The 
air or explosive mixture first moves horizontally outward in 
the form of a dise against the inner wall of the cylinder and 
then upwards in the form of a cylinder. The valve may, how- 
ever, also be conical, so that the air or explosive mixture is 
directed diagonally against the inner wall of the cylinder in the 
form of a cone. The valve shown in the drawing is without a 
spring, and its lift is limited by means of a nut E.—July 29th, 
1914. 


4768. February 24th, 1914.—IMPROVEMENTS IN OR RELATING 
To EnGine Cy.inpers, Arthur Russell, of 239, Beatrice 
street, Toronto, Canada. 

A designates the cylinder and B the reservoir. Formed 
integral and extending from the outer walls of the reservoir B 
are a series of fins C. Between each of the fins C is an air space 
D. During the explosion or impulse stroke of the piston— 
not shown—the heat retained by the cylinder A is absorbed by 
the water or heat conducting medium contained in the reservoir 
B and radiated from the fins C formed on the walls of the 
reservoir B by air passing over the fins C and through the air 
spaces D. Formed through the top wall of the reservoir B 
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is an opening E for the purpose of pouring in liquids for cooling 
purposes, and formed through the lower extremity of the 
chamber B is a drain cock F, by which the liquids may be 
drawn off from the chamber B. Removably fitted in the opening 
E is a separate valve plug G, so that in the event of steam being 
generated in the reservoir B through the water level becoming 
too low, it may find a safe and quick means of escape. The 
top wall of the reservoir B is formed with internal ribs H to 
assist in cooling. These are provided with air passages K, 
which provide heat-radiating surfaces.—July 29th, 1914. 


ORDNANCE AND ARMOUR. 


3571. .February llth, 1914.—IMPpROVEMENTS IN TELESCOPIC 
SicuHts FOR MACHINE GUNS WITH PROTECTING SHIELDs, 
Optische Anstalt C.P. Goerz Aktiengesellschaft, of Berlin- 
Friedenau, Germany. 

The machine gun is marked A, and is shown mounted on an 
adjustable stand B ; the shield is marked C, the sight aperture D. 
On the machine gun is situated the telescopic sight E at a con- 
siderable distance behind the shield in such a position that the 
entrance pupil of the telescope F coincides with the sight 
aperture D in the shield. By adjustment of the stand with the 
shield the aperture D can be placed so that with any elevation 
of the gun its centre coincides with the axis of the telescope. 
In the instrument shown in the lower diagram the objective is 
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ocular K. 
image planes of the telescope are indicated at L and M. 
path of the rays marked in the figure shows that the entrance 
pupil is situated in the plane O at a considerable distance in 


The 
The 


marked H, the inversion system J, and the 


front of the objective. This distance is greater than one-third 
of the length of the telescope when extended, and must in 
practice be at least so large, if the dimensions of the telescope 
are to be kept within reasonable limits, as the distance of the 
telescope ocular or of the exit pupil from the shield is decided 
by the dimensions of the gun.—July 29th, 1914. 


AERONAUTICS. 


21,034. September 17th, 1913.—ImMPROVEMENTS IN OR RELAT- 
ING TO AEROPLANES AND OTHER AERIAL MACHINES, Walter 
Martin Taylor, of Dunkerry House, 18 and 19, Foley- 
street, London. 

Three or more planes, A, B, C, D and E, each being back- 
wardly curved on each side from the centre to the tips, are 
placed in alignment one behind the other, and rigidly connected 
together as at X; the spaces between each pair of planes is 
greater than their depth or measurement along the line of 
flizht. The collective overall length of the aeroplanes or series 
of planes is greater than the span of the first or the succeeding 
planes of the series. The body part H of the aeroplane may be 
of any suitable form running partially or wholly along the series 
of planes. The propeller P may be situated as in an ordinary 


monoplane or any other suitable and convenient position. 
The lower illustration shows that if required the planes may not 
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that is to say, a gap may be left 
July 29th, 1914. 
IMPROVEMENTS IN OR APPLICABLE 
Becciani, of 12, Via Carlo 


be continuous from tip to tip: 
as indicated at Z. There is another illustration. 


2829. February 3rd, 1914. 
TO AEROPLANES, Alessandro 
Alberto, Rome, Italy. 

The forward supporting surfaces or wings are each composed 
of two parts A and B respectively, whereof the first portion A 
is horizontal and the second portion B is circular at its inner 
part and parabolic at its outer extremity, whilst the rear 
supporting surfaces C are upwardly curved at their lateral 
extremities. The forward supporting surfaces are stayed by 
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means of tension ropes X Y attached to the upper face of these 
surfaces and to a mast D, whilst the lower face is similarly 
stayed by means of tension ropes W Z attached to an inverted 
mast E. The masts D and E are respectively secured to the 
upwardly and downwardly extending members of the fuselage. 
The rear supporting surfaces earrying the horizontal rudder F 
are of concave form in cross section.—July 29th, 1914. 


LIGHTING AND HEATING. 


6037. March 10th, 1914.—IMpROVEMENTS IN OR RELATING 
To Evecrric FiramMent Lamps, Emil Vass, Ludwig Matéh, 
and Friedrich Burger, all of Kolozsvar, Hungary. 

The lamp consists of the lamp cap C, the glass bulb B, and the 
leads F, G. The spherical surface is approximately formed by 
several upwardly curved glass arms E projecting radially from 
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the free end of the centrally arranged glass rod D in a manner 
similar to ribs in an inverted umbrella, these glass arms being 
provided with hooks I or other fixing devices in order to retain 
the filament H. The filament is therefore in fact arranged 
along a polygonal angular surface, providing great lateral 
extension within a limited vertical space.—July 29th, 1914. 


RAILWAYS AND TRAMWAYS. 


19,205. August 25th, 1913.—-A New or Improvep Mernop 
oF ELECTRICALLY OPERATING RAILWAY SIGNALS, Robert 
Meakin, of The Close, Chellaston, Derby. 

A low-resistance pull-off coil or solenoid A of any of the usual 
types for pulling off the signal arm B which is centred at 





C. is provided. Instead of maintaining the coil energised to 








hold off the signal it is cut out or the energy in it greatly reduced 
when the arm has been pulled off, and the arm is held off by a 
high resistance hold-off coil D consuming little current. Thy 
hold-off coil D acts directly on the signa! arm and attracts a) 
armature E thereon, preferably at one end thereof where it has 
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the greatest effect. It is in a circuit G, which is normally short - 
circuited by two contacts F in the circuit H of the pull-off coil .\. 
When the arm has been pulled off to such an extent that tle 
armature E of the hold-off coil comes within the influence of its 
magnet D—or at an earlier period if the momentum of the 
moving parts suflices—the contacts F are separated by soni 
moving part of the signal, the effect of this being to de-energi-- 
or partly de-energise the pull-off coil A and energise the hold-oti 
coil D. A battery is shown at J, and the contact K is operated 
by a lever in the signal cabin.—July 24th, 1914. 


MISCELLANEOUS. 


24.327. October 27th, 1913.—IMPROVEMENTS IN APPARATUS 
FOR MAGNETISING PERMANENT MAGNeTs, Sidney Charles 
Newton, 214-216, Brixton-hill, London, S.W. 

The apparatus consists of two solenoids B. Through these 
solenoids a strong current is passed, so that any steel placed in 
the hollow centre becomes magnetised. A magnetic tapping 
and current breaking device is also attached. The current 
interrupter causes the magnetic lines to collapse, thus causing 
a cutting of lines of force by the steel under treatment. The 
solenoid operating the vibrator is shown at FE. A spring is 
used to return the armature to its normal position at each stroke, 
Carbon blocks are fitted at the tips of the current interrupter ly. 
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The vibrator and magnetising solenoids are in metal cases J and 
H. On the base C of the machine three terminals marked 

V — are provided, so that the apparatus may be worked with 
or without the vibrator, which may be connected in series or in 
parallel with the solenoids B. The U-shaped portion in the 
centre marked A represents a horseshoe magnet in position for 
magnetisation. The bracket F is fixed to the case H to support 
the solenoid E. A horseshoe permanent magnet A is placed 
in the centre of openings marked NS. A strong continuous 
current is then passed round the solenoids, and at the same time 
a current round the solenoid of the magnetic tapper and through 
the current interrupter, causing the hammer G to fall on the 
top of magnet A and the current to be broken at the contact K. 
The spring causes the armature to return, when the action is 
repeated continuously during magnetisation.—July 29th, 1914. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


FRASER AND CHALMERS, Limited, of Erith, Kent, have 
appointed Mr. H. A. Sturgess, The Oak, Motherwell, to represent 
them in Scotland. 

Tue British Electrical Plant Company, Limited, of Alloe, 
N.B., has appointed Mr. Alan Williams, M.1.E.E., as its agent 
in London and South of England. Mr. Williams’ address is 
9, Queen Victoria-street, E.C. Telegrams, Alnwilms-Cannon- 
London. Telephone number, City 3890. 

Tue India Rubber, Gutta Percha and Telegraph Works Com 
pany, Limited, of Silvertown, has decided to pay half wages 
to the wives or dependents of all employees called up throughout 
the period of their service with the forces, and, in addition to, 
find employment for them on their return, 

WE understand from Crompton and Co., Limited, Are Works, 
Chelmsford, that 150 men from their works have been called 
to the Colours to serve in the present war. The firm is very 
busy on Government orders, but every effort is being made to 
meet the requirements of private customers in the most expedi- 
tious manner under the circumstances. 

Tue business carried on under the name of Pfeil and Co. at 
145 to 157, St. John-street, Clerkenwell, London, E.C., will in 
future be carried on under the name of Farmer and Co., under 
which name it was conducted for upwards of one hundred years 
prior to 1874, when it passed into the present proprietorship. 
We are asked to state that although the name of the firm was 
German, no one of that nationality has ever been connected with 


it. 
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THE WAR AND THE BRITISH ENGINEER. 


(By our Special Commissioner.) 


INTRODUCTORY. 


In undertaking to write a series of articles 
on “ The War and the British Engineer’? I have 
assumed that in the future there will be no 
Germany as we know her to-day. 1 am assuming 
this, not for any military reasons, which it is not 
my field to consider, but because humanity has 
made up its mind that such must be the case 
whatever the cost, and because the German people 
themselves will never again consent to be ruled as 
they have been for the last thirty years. The dissolu- 
tion of the German Empire, as we know it, may or 
may not come about. Poland, we are told, is to be 
reconstituted under Russian protection, and in the 
same way [ hope to see Bavaria and Hanover and 
some of the other petty States reconstituted as 
independent units under international protection. 

In the course of these articles I shall endeavour 
to point out to the best of my ability the unhealthy 
influences which year by year have been gradually 
enveloping the engineering trade of the world, 
influences created solely by Germany in her endeavour 
to grasp the trade enjoyed by other nations. It is 
true that the Germans could not have obtained their 
trade by legitimate means, owing primarily to the 
marked inferiority of her goods when she first insti- 
gated her policy of push. She has not been content to 
wait until her skill as a manufacturer. which to-day is 
considerable, would allow her goods to find their way 
into the markets of the world on their merits. She has 
tried to foree her wares by undue and unfair means 
on customers who did not want them. She has lost 
prestige and popularity in the process, and has merely 
succeeded in creating a trade which, as far as engi- 
neering is concerned, has seldom been profitable to 
her, though it has caused her competitors to lose it. 
Now she has cut the ground from under her own feet 
by this war, which has already killed her credit 
as it must presumably kill her trade. 

[I shall also endeavour to show how our trade will 
be affected when the German influence is withdrawn. 
Here I will merely say that, although we may lose 
two competitors, Germany and Austria, the war will 
strengthen the hands of our other competitors, 
France, Belgium, Switzerland, Italy, and the United 
States. This we must not grudge. There is no such 
thing as the millenium in business, and keen competi- 
tion is a thing which we must expect and face, and 
which we do not fear. The great thing is that the 
weakening of Germany as a competitor will, it is to 
be hoped, do away with a species of fictitious trading 
which is at once undesirable and unfair. Much 
wild nonsense is being written in the papers just now 
about * The War against German Trade.’ We are 
indulging in a species of industrial ** maflicking ” 
which is undignified and unnecessary. The undoing 
of Germany will not stop competition. It will 
purify the commercial atmosphere and create a more 
honest method of dealing. That is what is wanted. 

In the course of these articles I shall endeavour 
to show how the proverbial unwillingness of our manu- 
facturers to organise for the purposes of their foreign 
trade has been largely responsible for our loss of 
orders in the past, and how the present war will afford 
our firms an opportunity to act together, so that a 
collective force may be created and exercised which 
will place our firms in the strongest possible position 
for securing their full share of the world’s work. 


’ 


I shall try to combat that spirit of pessimism which 
Was apparent among our engineering firms during the 
first few days after war was declared. It is obviously 
true that a great many of our firms will be thrown 
altogether out of their ordinary routine by this 
colossal crisis, but, on the other hand, there will be 
a great deal of immediate work to be done in British 
factories which but for the war must have gone else- 
where. Who is to manufacture during the crisis 
the many millions of pounds worth of plant that we 
habitually order from Germany, France, Belgium, 
Austria, and Switzerland ? Who is to take over those 
equally formidable contracts which have already been 
placed in those countries by purchasers in Asia, Africa, 
North and South America, and Australia, and which 
cannot possibly, while the war lasts, be completed by 
the countries which have undertaken them ? 

Many of these orders will no doubt be definitely 
cancelled or indefinitely suspended. In connection 
with many the financial upheaval will render prompt 
payments difficult. But among the mass of such 
work there must be a very great deal that will fall 
to the share of our firms if they only go the proper way 
to obtain it. Already 1 have heard of several cases 
in which such orders have actually been transferred 
to this country. In fact, a particularly doleful 
manufacturer who talked to me of shutting up his 
works in the early days of the war now informs me 
that his works will be full owing to this unexpected 
source of contracts. We have every reason to hope 
that during this struggle British engineering works 
will remain intact, and we have the totally unexpected 
news that the high seas, with the exception of the 
Mediterranean, have already been practically cleared 
of the enemy within a week of the commencement of 
the war. 

There is no doubt that this war will shake our 





manufacturers up in many ways, but may I venture 
to suggest that that will not be altogether a bad thing 
for them and for the country. We have had years 
of astounding prosperity, if being full of work is a 
sign of prosperity. We have shaken down into certain 
cast iron grooves, and now we are to be shaken out of 
them. In the process individual firms may, and 
undoubtedly will, suffer. That, unfortunately, is 
inevitable. But I am convinced that this terrible war 
will make us think and act, and that when it is over 
we shall come out of it with our wits sharpened and 
imbued with a new spirit of enterprise that will put us 
in a position to fight for the trade of the world much 
more efficiently than in the past. Above all, I hope 
that our engineering firms will have learned to find in 
our own country a very great deal of the materials 
and machinery that they have been in the habit of 
purchasing abroad. It is not only the British manu- 
facturer who requires shaking up. It is Britain, the 
Government, the banks, the shipowners, the law, the 
consulting engineers, the merchants, and the man in 
the street. Nothing short of this great catastrophe 
would do it effectually. And for this reason I consider 
that there are solid compensations for the suffering 
that this war must inevitably force upon us. 


No, I1-—-THE ENEMY AT HOME. 

In endeavouring to estimate the effect that the 
war is likely to have upon the engineering industry 
of Great Britain, it is first necessary to review the 
present conditions. It is curious but intensely 
satisfactory, that, in spite of all the adverse influences, 
fair and unfair, that have been brought to bear against 
it, the British engineering industry still holds the 
record in the markets of the world by a very large 
margin. It still, while holding that record, continues 
to increase in bulk, though the distance between itself 
and its rivals has been steadily decreasing. 

The marvel of it is that the margin should not long 
since have disappeared altogether, for the British 
engineering trade has only had two weapons wherewith 
to fight its battle with the world, viz., (1) the all-round 
good quality of its products, and (2) the high reputa- 
tion of its manufacturers for dealing honourably 
with purchasers. These two factors are extremely 
strong assets, and they have kept us going until now. 
They are not in themselves, however, strong enough 
to maintain our lead in the long run unless aided and 
abetted by other forces that we have every right to 
claim the use of. 

It is useless to tackle this subject superficially or 
in vague terms. We must go to the root of the evil 
at once. I therefore say, without hesitation, that 
the worst enemy of the British engineering trade 
has not been the foreign competitor, though in all 
conscience he was bad enough. He in any case is a 
natural foe whom we must always expect and be 
prepared to combat. British engineers would have 
comparatively little to complain of if their foreign 
competitors were the only bar to their progress, 
especially if the unfair conditions introduced into 
the overseas trade by Germany were to be withdrawn. 

With foreign competition, however, and the effect 
of the war upon it I shall deal in future articles. 
Here I shall confine myself to pointing out the funda- 
mental evils which our trade has had to face from 
hostile influences within our gates, and which must 
be overcome before we can hope to give effect to the 
full possibilities that are in our engineering industry. 

I fully believe that after the war they will, as adverse 
influences, cease to exist, or rather that their influence 
will be on our side. This sudden and desperate crisis 
has worked miracles already with everyone in the 
country. It has roused a spirit of patriotism which has 
never been so general or so deep since the days of Water- 
loo. That spirit cannot die out for many generations to 
come, and its beneficial effects will be felt in our 
industries. That general apathy with regard to 
public or national interests—to anything, in fact, 
outside an immediate personal sphere—which has 
grown upon us during our prosperity has been the 
curse of Britain’s trade. This terrible war will not 
have been fought in vain if it makes us all sink our 
petty jealousies and realise that we have got to work 
together for the promotion of the country’s trade 
interests. After all, individualism is only another 
way of spelling ‘‘ narrowness” or * selfishness,” 
and neither of these things pays in the long run. 
It may seem a little invidious to select this particular 
moment for a frank criticism of our methods in the 
past now that there seem to be signs of improving. 
But it is impossible to estimate accurately the effect 
of the war on engineering interests without in the 
first place showing the conditions that have existed 
up to now. 

Let me briefly consider some of these adverse in- 
fluences. The British Government has been the arch- 
enemy of the engineering industry because it has 
never realised that it had any responsibilities with 
regard to it. For this I do not blame it. Our succes- 
sive Governments have been merely party machines, 
and, like everybody else, they move along the line of 
least resistance. Industrial affairs have been made 


the plaything of party politicians, and when such is 
the case we cannot expect that a Government on either 
side of the House will bother about the trade of the 
country. 

We all know, and for that reason I am not going to 
labour the point here, that our Foreign-office and 





Board of Trade and consular officers have not givet 
British manufacturers proper support. It is quite true, 
but it is useless to grumble about it without taking 
any means to put the matter right. The remedy is in 
the industry itself. It is ridiculous to suppose that 
an industry with a combined capital of over 
£300,000,000, employing over 1,000,000 men and 
feeding perhaps 5,000,000 people, cannot force any 
conceivable Government, no matter what its party 
prejudices may be, to recognise its responsibility to 
that industry and to do what is necessary to promote 
its welfare. This is a matter for masters and men, 
and the remedy is easily within their reach. 

Industrial questions must be raised above the 
level of party politics. They must not be ** Conserva- 
tive ’ or ** Liberal” measures. They must be ** engi- 
neeripg measures ”’ with all the weight of the entire 
industry behind thei, whether the personal con- 
victiors of individuals may be Tory or Radical or 
Socialist or anything they may choose to call them- 
selves. 

The ‘*‘ Business League ” in which master and man 
stand side by side for the attainment of this object, 
though up to now it does not seem to have made its 
voice heard very much, is a step in the right direction, 
and the British Engineers’ Association, which, though 
its members are masters, is equally fighting the battle 
of the men, has already moved the Foreign-office and 
the Board of Trade to go further in the way of pro- 
moting engineering interests than those departments 
have ever gone before. This goes to prove that 
collective pressure properly applied can do a great deal 
with the Government. The attitude of the Govern- 
ment towards the engineering industry, thanks to 
recent representations, not by party politicians, but 
by the firms themselves in association, has been 
immensely improved during the last two years. The 
first outward and visible sign of this, except to those 
who are behind the scenes and have been aware of 
the change for the better in Government tactics, 
is demonstrated by steps now being taken by the 
Foreign-office, the Colonial-office, and the Board of 
Trade to help us to recover some of the trade which 
they themselves have allowed Germany and Austria 
to take from us. Those steps, it must be admitted, 
are not altogether efficacious, and show that the 
Government is not used to them, but they are in the 
right direction. It is perhaps a little pathetic to read 
in the papers that instructions have been cabled to 
every Consul instructing him to prepare immediately 
certain statistics of trade which ought all to have been 
to hand and ready for use now, and which, if we do not 
possess them, cannot possibly be procured accurately 
and comprehensively for months. Nevertheless, we 
are glad to see that our Government is waking up 
even thus late in the day to a partial sense of its 
responsibility to the trade of the country. The books 
that the Board of Trade is now publishing giving 
certain statistics are useful, though their want of 
uniformity in compilation makes it a matter of some 
difficulty to disentangle the information. But, 
though they have been prepared hastily, the idea is 
sound, 

The most fatal policy, however, that the Govern- 
ment has practised and encouraged others to practise 
to the detriment of British industrial interests is the 
purchasing from abroad of plant, even for its own 
shipyards and arsenals. Thank Heaven, it can do so 
no longer during the war. Let us hope that when it 
is all over it will never feel inclined to revert to that 
evil practice again. The unforgivable mistake of 
this policy has not been so much the loss of the actual 
orders to our manufacturers, but the fatal loss of 
prestige which it has occasioned to this industry by 
the colour it has lent to the argument so often used 
by Britain’s competitors to the effect that * British 
engineering is on the decline.” 

The pitiful excuse put forward has always been 
** price.” I hope to show that if Germany had offered 
to make a present of such plant it would be the worst 
of policies for our Government to accept such a gift. 

It is obvious that the bare duty of the Government 
was not only to refrain from purchasing foreign goods 
for its own use, but to discourage such purchases by 
any municipality or other body which may be under 
the indirect influence of the Government. Such 
foreign contracts are usually excused by the pur- 
chasers on the ground that they are handling the tax- 
payers’ or ratepayers’ money and so must buy in the 
cheapest market. There might be some superficial 
appearance of reason in such a contention were it 
not for the fact that the taxpayer or the ratepayer 
is as big a loser by these transactions as anybody 
else. 

The Government on asking for tenders proceeds 
to tie the hands and legs of the British contractors by 
stringent conditions which are often waived when a 
foreign firm receives the order. Of these conditions 
the most iniquitous is that which forces British firms 
to pay trade union rates in connection with such 
contracts while the foreign firms are allowed to sweat 
their employees as much as they think fit. 

I am not going into actual cases, because readers of 
THE ENGINEER are fully acquainted with them. 
Suffice it to say that when such a contract goes abroad 
the money is taken out of the taxpayers or ratepayers’ 
pocket for ever, whereas when it is given out in 
Britain it is returned into the pockets of subscribers 
to the revenue, and especially into the pockets of the 
working community. As a matter of fact, a great deal 
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of the money actually finds its way back into the 
public Treasury in the form of taxation. Master and 
man and sub-contractors between them at the 
present day have directly and indirectly to find in 
taxes and rates amounts varying between eight 
and ten per cent. of the whole money paid for such 
a contract. 

It is equally wrong to place such contracts with 
foreign firms even when their prices are so low that the 
difference is even greater than can be accounted for 
by the discrepancy in the wages. It is wrong, because 
it often answers the purpose of the foreign contractor 
to take such work at a loss in order to secure the 
prestige which attaches to him in cutting out the 
British firms on their own ground. The most per- 
nicious argument that has ever been used against our 
industry by our foreign competitors has been that 
the British Government has to go abroad because it 
cannot find makers in England to do the work pro- 
perly. The unsophisticated overseas purchaser does 
not know the conditions that have surrounded such 
contracts. He does not realise that the British 
Government has been selling the prestige of the 
British engineering industry. That selling of our 
industrial prestige by those who ought to protect it 
has done more to strangle our engineering trade 
abroad than all other influences put together. 

What do we think of a British consulting engineer 
who, after asking for tenders from British firms, takes 
on one side a foreign manufacturer and says to him, 

* Look here! If you will make your price so and so 
I will give you the order. I will undertake not to be 
unduly severe in enforcing the conditions of contract 
and you may sweat your workmen as much as you 
like. If by any chance you should lose money on it, 
think of the prestige that you will gain by knocking 
out the British manufacturer in his own country.” 
Such a transaction would be an infamy. But it is 
precisely that class of transaction that the Govern- 
ment and certain other purchasers have been carry- 
ing through time after time. This is one of the evils 
which it is hoped will be overcome by the new 
patriotic spirit that has been created by the war. 
But to ensure this the manufacturers must put their 
ease collectively and clearly before the Government 
before the war is over. It is not the manufacturer 
alone who must do this. Every trade union in the 
country must insist on the abolition of this disgrace- 
ful practice. Every member of Parliament who 
receives his mandate from our manufacturing districts 
must vote for the abolition of this system. 


Before leaving this subject I would recall an 
argument that was recently used in connection with 
a contract given to Germany not so long ago, and 
which was to be paid for by ratepayers’ money. The 
difference in the wages more than accounted for the 
difference between the German and the British price. 
In defence of his conduct the British engineer who 
had to do with the placing of the order pointed out 
proudly that he “‘ had obtained a guarantee from the 
German contractors that while their fitters were 
employed in erecting the plant in this country they 
would receive wages according to British trade union 
rates.” Really this would be extremely humorous 
were it not for the fact that it shows the depths to 
which want of patriotism can go. Perhaps, after 
all, it is not want of patriotism, but merely a want of 
the commonest form of intelligence. How on earth 
could the payment of British trade union rates to a 
few German workmen for a couple of months while 
erecting a plant do away with the fact that some 
hundreds of them had been engaged in the manufac- 
ture of it at not much more than half those rates ? 

One of the most pernicious features in these foreign 
contracts is that they have the effect of introducing into 
our dockyards and arsenals alien workmen for months 
at atime. It is ridiculous for the Government to say 
that they can learn nothing of importance. Their 
constant contact with the other men whose work 
eovers the whole of the ground is in itself sufficient 
to give them all the information they need. Over 
and over again German engineer officers and skilled 
draughtsmen have donned the overall and posed as 
workmen in our Government factories. 

I have dealt at some length with this question of 
placing contracts abroad because it is the fundamental 
obstacle to our advancement, and until it is overcome 
we can never develop our industry to its full extent. 
It knocks the bottom out of every argument that 
can be put forward by those who have the selling of 
British engineering plant abroad. Its abolition would 
remove with it many of the other obstacles which 
stand in the way of our trade, for the Government 
would then have realised that it must become the 
ally and not the enemy of our industries. 

We now have to consider the British purchaser 
aS an enemy to national interests. I have already 
dealt with the question of Government purchases 
from abroad. The Government is the greatest sinner 
in this respect, but the private purchaser follows its 
lead. The private purchaser, it is true, has more 
excuse, for it is with him often a question of ways and 
means. I am not going to labour this question here 


beyond saying that the war should give so great an 
impetus to the national instinct that we may reason- 
ably hope that after it is over the tendency to buy 
from abroad will be decreased, especially as during the 
war it is to be hoped that many of our firms will have 
taken the necessary steps to produce some of the 





articles that we now purchase abroad at a price which 
will keep the orders in the country. 

Of the British manufacturer as his own enemy 
I have said enough when dealing with the other cases. 
He is his own enemy because he has the means to 
overcome all those obstacles to his trade enumerated 


above and does not use them. I am not going 
to reiterate here the worn-out arguments that 


we are all sick of reading, to the effect that he 
does not study requirements, does not back up his 
agents, is not a competent linguist, does not price his 
catalogues, and does not give credit. There is a good 
deal that is true and a good deal that is false in those 
contentions, which seem to be stereotyped for especial 
use in every consular report. They are about as just 
as is the counter-argument to the effect that “ all 
Consuls are fools.’ The real truth about the British 
manufacturer’s apathy is that he still retains the pick 
of the trade. He has, consequently, been spoiled 
by prosperity in the past. He is blamed for not 
extending, so that he can tackle more work. The 
reason he does not extend as much as he might is 
because he has not troubled to put himself in a position 
to carry on the trade on the long credit and other 
conditions adopted by his foreign competitors, and 
that he has not been backed by his Government, his 
banks, and so on, sufficiently to enable him to do so. 
He is his own enemy because until recently he did not 
care to combine for the purpose of obtaining the 
proper support of his Government. Here, again, the 
remedy is in his hands, and the new conditions 
brought about by the war afford him an opportunity 
that he has never had before and assuredly will never 
have again. 





RAILWAY CONSTRUCTION IN SWITZERLAND. 
By 8. BERG. 
THE EBNAT-NESSLAU BRANCH OF THE BODENSEE 
TOGGENBURG RAILWAY. 
No, V.* 
THE staging and centering can be seen from the 
illustrations—Figs. 38, 39, 40, and in our Two-page 
Supplement. The six centering ribs were placed 
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Fig. 383—DETAILS 


0-96 m. apart, and with a superelevation at the 
crown 

1 

_~ X(l 

400 ( 

I = span of arch. 

f = rise of arch. 


— f) + 0-004 = 0-13 m. 


The centerings rested on piles, each bay having two 
rows of piles driven into the river bottom, and nearly 
all going down to firm rock. 


For the driving of the piles, the following rule was | 


adhered to :— 
Maximum movement of pile at the last stroke in 
millimetres. 
ARNE Kg 
— mxPx(W+g 


2 (Brix formula). 


* No. 1V. appeared August 21st. 





| Where P = the safe carrying capacity of the pile 
in kilogrammes, 


W = weight of monkey = 480 kilos. 
g = weight of pile in kilogrammes = 400, 
m = factor of safety taken in this case = 5, 
h = height of fall of monkey in millimetres 


= 4000. 
4000 x 480° x 400 
5 x 13,000 x (480 + 400)? 

Concerning the design and the working out of the 
stresses in the centering, it has to be considered that 
as the arch is closed before being finished, only a 
certain percentage of the full weight of the arch bas 
to be carried by the centering. As soon as one or 
more courses of the arch have been closed, the arc}, 
carries itself entirely or nearly so, and the centeriny 
only gets what further load is brought on by reasou 
of the settlement of the arch. 

The weight of the arch stones, which are laid wit} 
radial joints, acts upon the centering in a radial 
direction. There is a reduction in the weight duc 
to the stones—see Fig. 4]—so that the load actiny 
upon the centering = P sina — » P cosa; where 
P = the weight of the stone, a = the angle between 
the joint and the horizon, and » = the coefficient of 
friction between the two stones, which may be taken 
as being from 0.5 to 0.7. This equation holds, if 
the stone b be fixed or if it be not fixed, but when / 
is not fixed, » xX P cosa produces a reaction, and 
this reaction naturally having just the same value, 
must be taken by the centering, which prevents / 
from gliding inwards, and thus . P cos a falls 
out of the equation for ascertaining the load. 

In Fig. 38 are shown two load curves, one being 
calculated by means of the formula :—P x sina 
—uP x cosa; uw being taken = 0-7, the other 
calculated with P sin a. 

The writer thinks that the load curve obtained with 
P sin a alone is the right one to use, and that to 
compensate for this fact, it is justifiable to design 
the centering to take only 55 per cent. of the weight 
of the arch ring, since, as will be seen shortly, the 
arch ring is completely closed, and therefore self- 
supporting, to all intents and purposes, when 55 per 
cent. of the stonework is in place. Alternatively, 
the centering might be designed for the full weight 


= 7 mm. 


I 


Hence e 


Side View 








Swain 


OF CENTERINGS 


of the arch, but with a reduced factor of safety, 
say, such as would bring the permissible working 
stress to 150 kilos. per square centimetre instead of 
80 kilos. 

The posts and struts are, of course, calculated as 
columns. 


IfI = the moment of inertia, 
1 = the length of column considered as “ free” 
length, 
E = the coefficient of elasticity = 100,000 kilos. 


per square centimetre, 
m the factor of safety, ‘ 
| we have for the strut No. 2—see Fig. 38—the carrying 


| F mr x Ex I ” 
| capacity = ———— , where 7 = ? X 10.5 m. 
= 788cm.; hence 
10 x 100,000 x 19,500 _ 19,400 kilos. 
3 x 788? 
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The arch ring timbers have a cross-section = 32 
. 22em. = 704 square centimetres. 
Choosing the piece of the arch between struts 
10 and 11, we get— 
The compression stress at the panel point at 11 
7600 kilos. 


10.8 kilos. per sq. cin. 
701 os. per sq. cm 


Fig. 42, are cut out; the cut c, a, can also be made 
halfway. On the day of striking the centerings, com- 
mencing in the middle and working towards the abut- 
ments, the cuts c, a, are cut through, after which the 
cuts cb, are made, this leaving so small a bearing 
area that the centering yields and is practically 
relieved of any pressure from the arch. To get the 






































an artificial impost, from which to start vaulting, 
in order to carry on the work at four points simul- 
taneously. Working from the ends towards the 
middle, the a stones were first put in and bedded in 
mortar, though where the open joints came the 
stones were kept apart with iron wedges. After the 
a stones came the 6 stones, and then the ¢ and d 
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Fig. 33—THUR BRIDGE No. 1—METHOD OF LAYING MASONRY 
The bending force = centerings struck quite free, the toes at b, b, had in the | stones, and then the closing of the first double.course 
Pl 6400 x 230 case under consideration to be hewn off. was effected by the introduction of the e stones. 
aR 8» 3750 49.0 To transfer the pressure from the main arch to the This closing was also carried out by working from the 
os lanai rock foundations three courses of rough square stones ends towards the middle. When the “ coffer’’ was 
where R = the moment in Portland cement mortar were introduced, which | reached it was carefully removed and replaced with 
of resistance. —— in their turn were bedded on a strong layer of con- e stones. For this joint-closing the mortar was 
Total maximum ) 59.8 crete 1: 3: 6, filling the excavation blasted out of used in a somewhat dry state, and was well rammed 


compression stress |{ 


the rock, which at both abutments was well sounded 











Fig. 40—THUR BRIDGE No. 1—METHOD OF LAYING MASONRY 


Sach pile is considered to be equivalent to a free 
column having a length of 4m. and taking m = 4, 
and a factor of safety of 4, we have in this case the 
carrying capacity 

= ll x1 xB = 15,500 kilos. 
4x4xP 





The maximum load to be carried is 
- <_ = 13,000 kilos. | 
_ For striking the centering the wooden block system | 
invented by the Austrian engineer, Zuffer, was used, 
and worked as follows :— 
_The blocks are introduced between the bearing 
pieces of the centering and their supports. Just | 
before striking the centerings the pieces a b c d! 


| 
| 


| with bore-holes to make sure that no fissures or other 
cavity were in dangerous proximity to the excavation. 
The building of the arch was commenced in the 
middle of May, and was carried out as shown in 
| Figs. 39 and 40. In the middle of July the first 
| two courses of the arch were closed, and on the Ist of 
August the arch was finished. With such large arches 
|it is a difficult matter to avoid undue settlements 


| 
| 
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Fig. 42—ZUFFER BLOCK 


down, so as to fill the joints in the most compact 
way possible. In their turn the / and g stones com- 
pleted the work. Views showing different stages of 
building the arch are shown in Figs. 44 and 45. 

The mortar had to be made of 1 Portland cement to 
3 of clean sharp sand. For the closing of the joints 
the mortar had to be just moist and the ramming had 
to be continued till the water appeared on the surface 
'of the joint. To facilitate the filling of the joints 
two different tools were used—see Fig. 43—the tool a, 
for moving up and down in the joints after they were 
filled, and the tool 6b, for ramming by striking it with 
a hammer. 

The stones were roughly dressed to certain dimen- 
sions and marked so that they should be used in the 
right order. A certain latitude in dimensions and 
shape was tolerated so as not to make the stone 
dressing too expensive. The material was easy to 
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Fig. 43—MASON’S TOOLS 


work, and the rough square stones could be made 
fairly accurate at a price of 38f. per cubic metre for 
cutting and dressing in the quarry. The width of 
the joints varied between 1} cm. and 7 cm., but was, 
as a rule, not very irregular, being about 24 cm. 
After the closing of the arch the upper masonry 
resting on it was commenced. For the purpose of 
levelling observations after the introduction of the 
e stones seven bolts were fixed in each arch face. 
The total deflection of the arch from the first closing 
in the middle of July to the 19th of September was 
20mm., which increased to 33mm. when at the 
commencement of December the total load had been 
brought on. About one year later the deflection 
had increased to 37mm. Striking the centerings 
made the arch deflect 3mm., which are included in 


| the above figures. At the trial loading before the 


during the construction, which, of course, might 
easily cause cracks. To that end a number of open 
joints—in groups of two or three adjoining one | 
another—were introduced at the vertical centre 
posts, with the object that the arch pieces between 
these open joints might keep entire while the inevit- | 
able small movements of the staging were going on. | 
Everything went well in the present instance. 

At point II.—see the left-hand side of Fig. 39, | 
and the view to an enlarged scale given in Fig, 40— 
of the centerings a so-called “‘ coffer’? was built in, viz., 


opening of the line by putting a train on the bridge 
no deflection was observable. No effect of tempera- 
ture could be detected. 

During the building of the arch the centering was 
also observed by means of five bolts on each face. 
A table of settlements of the centering as well as of the 
arch is given on page 206. 

It will be observed that from the commencement 
of vaulting—middle of May—to the first closing of 
the arch—July 19th—the centerings settled 20} mm. 
at the crown and more towards the abutments, 
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points 1, 2, and 4, 5, viz., 27 mm. to 37}mm. The 


building of the rest of the arch only caused a settle- 


ment of 3}mm. at the crown, whereas the other per cubic metre of wood employed. 


Eight tons ‘of iron were used for web plates, bolts, 32,100f., or 25f. per square metre of bridged area. 
&e. (including 900 kilos. for pile shoes), or 28 kilos. Under certain favourable conditions stone arches 
of large span can compete favourably with stec| 











Figs. 44 and 45-THUR BRIDGE No. 1—CONSTRUCTION OF THE MASONRY ARCH 


points remained nearly stationary, showing that the 
arch after closing very nearly supported its own weight. 

As to why the settlement of the centering was 
heavier at points 1, 2, 4, and 5 than at the crown, 
there seems to be a double reason. Some of the 
centering struts were not placed radially near the 
ends of the centering, whereas the forces acted radially, 
which might cause some undue yielding, but the 
principal reason is to be found in the wrong load 
curve used for the calculation, this causing a com- 
paratively greater stress in the timbers near the abut- 
ments than at the middle, and, naturally, resulting 
in a greater settlement. 

Below is given the cost of the work on this viaduct 
as paid to the contractors :— 


Thur Bridge I.—Cost of Work. 





Excavation, 1160 cu. m. at 4-56f....0 0.000... 5,289 
Foundation concrete 1:5:10, 40cu m. at 20-52f. 820 80 
“ 1:3:6, 100 cu. m. at 26-22f. 2622 00 

na « 1:2:4, 70cu. m. at 33-06f. 2,314 20 

Rough square stone masonry, 50cu. m. at 57f.... 2,850 00 
tegular rubble masonry, 860 cu. m. at 26-22f.... 22,549 20 
Regular rubble vault masonry, 115 cu. m. at 

ne AO LOO EET Re ene aes 3,670 80 
Rough square stone vault masonry, 780 cu. m. at 

62-70f. .. .. ; ee ee 48,906 00 
(shlar vault masonry, 29 cu. m. at 45-60f. 1,322 40 
Ashlar vault masonry, 11 cu. m. at 57f. , 627 00 
Concrete filling 1:5: 10, 65 cu. m. at 20-52f. 1,443 89 
Vault coating, 236 sq. m. at 7-41f... ; 1,748 76 
Vault drainage apparatus, 4 pieces at 34-20f. ... 136 80 
Vault cast iron pipes, 15 m. at 8-26f. . , 123 90 
Plastering on the back of the fac inz walls, 

117 sq. m. at 2-S5f. ‘ 15 
Stone filling, 163 cu. m. at 3-42f. .. 56 
Smooth dressed square stones, 37 cu. m. at 

coe an Se ee ne, ae 2,952 60 
Asblar masonry on the edge of pillars, 300m. at 

2 ' , aes . 1,710 (0 
Concrete pipe (0-60 m. wide), 2m. at 19-38f. 38 76 
Sounding bore-holes, 65m. at 5-7(f. ... ; 370 50 
For stagings and difficulties ... 2 29,520 00 
Extra for foundation Bit cape as A : 15,000 00 





The total net cost of centerings and foundations was 
25,500f., or 32.70f. per cubic metre of arch masonry ; 
11,640 hours of work were spent on the whole of the 
centerings, the wages ranging from 0.45f. to If. per 
hour—or an average about 0.60f. per hour. 

The quantity of timber and boards, &c., used was 
as follows :— 


For the piles and bay timbers... . H 49-3 cu. metres 
centeriogs —... bs 217 
planking... : aoa 7 
1 


different stagiugs.. ... ... ... 11-7 





Total 








The transport staging, which was only 2 m. broad, | bridges, their superiority as regards cost of main 
and was connected to the centering—see Supplement— | tenance not being the only point to be considered. 
represented a total net cost = 4200f. To this has It may be deemed possible to go to spans of at least 


> 
) 


Settlement of Centering in Millimetres. 


To the left of the centre line. To the right of the centre line. 





Date. = » : 
Number of points .. Fe 1 2 3 i 5 1 2 3 1 ” 
1911. ; o ; 
May 27th ... astones half brought on ... 1 i J 6 3 \ 3 4 j ; 
June 6th .... a stones all brought on 7 5 6 34 8 105 H 6} s 10 
», 10th ... 5 stoves half brought on 114 9 7 24 74 134 8} 74 24 ! ) 
16th ... + stones all brought on 125 Il 83 8 74 14 104 9 74 ld 
ind ....| CMR oo ics see nes cae ssl 3B 114 5 7 8 1334 114 6 j 1 
, 28th ... d stones half brought on ... 173 135 11 ll 14 174 13 1] 10 18! 
July 11th ... dstonesall broughton ... ... ... ... 29 244 18 24 26 345 26 18 25 i) 
19th .. e stones all brought on and tirst double é " 
course closed was “is ... doh 27 -| 20% 28 28 3) 27 203 25h 7 
. 25th ... fstonesall brought on ... ... ... ... 284 22 29 263 324 28 22 30 we 
August Ist... g stones all brought on and the deck x - ii 
completed... a ess ee | 274 24 28 28 35 4 24 235 ms 


Sept. 8th .. Centerings struck 
The figures with minus indicate a lifting of the centering, or rather of the arch ring timbers, which, under the influence of the 
advancing load, behaved like an elastic circle. 
Settlement of Arch in Millimetres, 


To the left of the centre line. To the right of the centre line. 








Number of points ...| 0 1 2 3 4 5 6 0 1 2 3 | 4 ) 6 
July 19th, 1911 bes crieacty ae 0 0 0 0 0 0 0 0 0 0 0 0 
July 25th, 1911... -14 2 2 1h j ~1} —} 1g | -3 
August Ist,1911  ... ... .. -1 2 44 ) 0 1} 43 2 4 
August 14th, 1911 ... 2... 1 74 7 7 1} 34 4% | 44 
September 5th,1911..._.... 9 105 104 9 8 6 i ae 4 
September 19th, 1911... .. 105 19 224 21 10} 104 174 | 20} 
October 16th, 1911... ... ... i 244 34 35 19 12 30 344 
December Ist, 1911... ... .. 164 25 33 344 204 124 31 34 
February 26th, 1912... 183 29 374 | 384 | 23 174 344 | 39 
August 16th,1912 ... ... ...| 0 | 225 3 41 104 253 | 0 | O | 163 334 | 404 5 
At the striking of centerings , , 

the 8th September, 1911 ...| 0. 3 2 3 2 1 0 = means of the observations of both sides 


Norg.—An allowanze of 2mm. has to be made for inaccuracies in the observations. 


also to be added the cost of the different stagings,;150m., but under the condition that favourable 
the centerings for the 6m. and other arches, a net | stone combining great resistance to pressure with ease 
total of 2400f., making in all a net total of of working can be readily obtained and timber for 
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the staging works not being too expensive. The 
abutment foundations must also not present any 
great difficulty. If these conditions cannot be ful- 
filled the comparison with a steel bridge is no longer 
favourable—at any rate, in first cost. 

In our Supplement are given three views of Thur 
Bridge No. I., one of these showing the staging, 
another the centerings, and the third the completed 
bridge. The fourth view in the Supplement shows 
the completed Thur Bridge No. IL., which will be 
referred to later on in this series of articles. 








OUR CHEMICAL TRADE AND GERMAN 
COMPETITION. 


(By an Expert Correspondent.) 


In commercial circles an immediate outcome 
of the European War in which we are engaged has 
been a laudable and widespread desire on the part 
of British manufacturers to win back markets which 
have been lost to them by the increased German com- 
petition of recent years. This desire extends to a 
multiplicity of manufactures and interests, some of 
which are referred to elsewhere in these pages. In 
the present article we shall confine our remarks to the 
chemical industry, in which it is a hackneyed phrase 
emanating largely from the non-technical advocates 
of technical education—that we have passively allowed 
ourselves to be beaten all along the line by the 
Germans, It will be convenient to follow a recog- 
nised, though somewhat rough, classification and bring 
our remarks under the two headings of heavy chemicals 


and fine chemicals. The former comprises goods 
such as carbonate and caustic alkali, bleaching 


powder, mineral acids, alum, ammonium sulphate, 
aid crude coal tar products; while in the latter 
category we may place synthetic dyestuffs, medicinal 
chemicals, photographic chemicals, synthetic per- 
fumes, and, generally speaking, products which are 
suld by the pound or the ounce rather than by the ton 
or the hundredweight. 

Now, in this matter of new competition with 
Germany it will be interesting, and important withal, 
to note where we have merely to get back what we 
have lost and where, on the other hand, we have to 
compete in markets which we have not hitherto 
invaded ; in other words, it is one thing to supply 
goods we have been making successfully for years 
and another to compete in chemicals which we have 
not hitherto made or, if we have made them, only to 
a trifling extett. Chemical works are not put up in 
a day, nor is the necessary capital found by a wave 
of the wand, as would appear to be the idea of some 
writers to the newspapers, 

Whatever may be the ultimate result of the new 
movement in the chemical industry, we shall certainly 
not be able to supply the textile trades of the country 
in the next month or two with the aniline dyes they 
require, and which at the moment they have difficulty 
in obtaining. As we write we only know in the terms 
of an Act the course the Board of Trade proposes to 
follow with regard to the suspension or cancelling of 
German and Austrian patents now being worked as 
monopolies in Great Britain. A test case or two is 
required to make the position clear. It note- 
worthy, however, that the Manchester Chamber of 
Commerce has passed a resolution proposed by a 
prominent chemical manufacturer that any drastic 
action by the Board would not be in the interests of 
this country—first, because our enemies would be sure 
to retaliate in their own domains, where several 
British patents and factories are in operation ; and, 
secondly, because in most cases we are by no means 
ready to make similar products. In addition to what 
has been already said about time and capital, it must 
be remembered that chemical manufacturing 
usually carried on behind closed doors, trade secrets 
looming much more largely in chemical manufacturing 
than in the great majority of trades. It is all very 
well to buy a patent specification, but in how many 
cases, we wonder, is the manufacture carried on 
according to the strict lettering thereof ? 


is 


is 


As aniline dyes, to use a common expression for 
coal tar dyes generally, always take such a prominent 
place in discussions on German chemistry, we may 
point out that our production from a very few works 
is by no means insignificant, amounting in value to 
£500,000, while we import, mainly from Germany, 
£1,700,000 worth. Orders, it is stated, are now 
pouring in from neutral countries, such as Italy and 
America, in excess of the capacity of our works to 
deal with. It is recognised, of course, that this state 
of affairs is abnormal, and that various factors on the 
commercial side of business which obtain in ordinary 
times now go by the wall. It may, however, be taken 
for granted that the new business now being obtained 
by British firms in this branch will not be allowed to 
go without a struggle when times become normal again. 
As to how far we are likely to progress in this future 
competition with Germany is a matter on which it 
would savour of presumption for us to speculate, 
and it can well be left in the hands of those whose 
interests are closely involved. It may, however, 


prove useful to enlarge on one or two factors in the 
situation. 

Synthetic dyestuffs, in which category come arti- 
ficial madder and artificial indigo, our imports of 








which, amounting in value to probably over a million 
sterling, are, of course, not included in the figures given 
above for aniline dyes, are not made in their entirety 
in the same factories. There are numerous factories 
in Germany making special chemicals, such as, for 
instance, fuming sulphuric acid and _ chlor-acetic 
acid, which are bought by the colour manufacturers, 
and it is clear that if we are to carry on the synthetic 
colour industry on a large scale it will be necessary to 
put up factories to make these intermediate products. 
At the moment there is obviously little inducement 
to sink capital in this direction, as the British demand 
could not for a long time be large enough to be 
remunerative. At the present time many of such 
intermediate products are imported from Germany 
both by British manufacturers of dyestuffs and 
by the important German artificial indigo pro- 
ducers on the Manchester Ship Canal. It must not 
be overlooked that the vast synthetic colour industry 
in Germany has been systematically developed from 
small beginnings, and that, in fact, the industry as 
such has been created by the Germans. Certainly the 
first aniline dye was discovered and made for sale in 
England, but we have to stretch the meaning of words 
to say that the industry has been seized from us by 
Germany. ‘wo factors which have militated against 
our progress have been lack of patriotism and of cheap 
alcohol, if one may be permitted to couple such dis- 
similar causes. With regard to the latter concessions 
of value have certainly been made by our Excise 
authorities in recent years, but our facilities in this 
respect are still much behind those enjoyed by German 
manufacturers. This is obviously a matter that calls 
for further consideration at the hands of the authori- 
ties. In turning now to what we have termed lack of 
patriotism, we wish to avoid a certain political 
controversy which has been so much to the fore in this 
country in the last decade. We may, however, quite 
independently of this indicate certain possibilities for 
the augmentation of home industry based upon what 
is now actually in operation. To take a concrete 
instance from the very industry we are discussing, 
we are sure we are giving away no secret when we say 
that the British Alizarin Company, of London, owes 
its survival and successful existence to the fact that 
its capital is largely held by an important dyeing com- 
bination which has undertaken to purchase, if not all, 
at any rate a large proportion of its output. It would 
not be easy to point to many similar cases, we imagine, 
in England, but in these days of great combinations of 
large capital we see no reason why considerable 
development on these lines should not take place to 
ensure, at any rate, the filling of our home require- 
ments, if not to compete with the Germans in the 
world’s markets. So much for the synthetic dye 
industry. 

As far as our remarks have been of a general 
nature they will apply also to the other groups of fine 
chemicals, such as medicinal and photographic 
requisites, industries which have been largely created 
by the Germans and not taken from us. The syn- 
thetic perfume businéss has been almost entirely 
developed by the Germans, who now manufacture to 
the value of over two millions sterling per annum. 
Our business with them, though of some importance, 
is, however, not much more than one-tenth of what 
we do in natural perfumes for which our soap makers 
have a preference. Among the numerous letters in 
the daily Press on the German competition question 
we have noticed more than one reference to the 
cyanide industry, an industry the position of which 
may be considered as on the borderland of the fine 
and heavy chemical classification. We do not agree 
altogether with what has been recently put in print 
on the subject, but space prevents us from discussing 
the matter at any length. The demand for cyanide 
has grown largely since its introduction into the gold 
mining of the Rand and the silver mining of Mexico, 
and the output may be roughly stated as 10,000 to 
12,000 tons ayear. The present price is 7d. per pound, 
it being kept at this low figure in order to prevent 
further development of certain synthetic processes, 
which cannot compete successfully at less than 8d. 
or 9d. per pound. To the expected large produc- 
tion from gasworks should the price rise above 
8d. per pound, we do not attach much importance. 
Though not the only producers, the two firms which 
really count in the cyanide manufacture are the 
Cassel Cyanide Company, of Scotland, and the 
Dessau Company, of Germany, which each hold 
successful patented processes, the former manufac- 
turing from ammonia and the latter from the waste 
beet sugar residues, a source of nitrogen which is 
abundant in Germany. Of the South African imports 
of cyanide about three-fourths come from Germany 
and one-fourth from Great Britain, though this ratio 
is not on a par with the relative outputs of the two 
countries. 

Going on now to speak of heavy chemicals, we are 
already equipped for a heavier export trade than is 
now in existence, and it is satisfactory to hear of 
sudden activity in important centres of the trade. 
The principal anxiety is the supply of certain raw 
materials. Salt, the basis of the alkali industry, we 
have always with us, but difficulties have arisen with 
regard to the delivery of pyrites, and more especially 
of potash and magnesium compounds. We cannot 
get on without Germany in the matter of the supply 
of potash, which is produced so largely from the 
natural deposits underground, as well as from the 





beet sugar residues. America, of course, is in a 
similar predicament, all her efforts to find natural 
sources of potash in her territory having proved of no 
avail. With regard to competition with Germany 
in soda compounds, it must not be overlooked that 
the selling price has now for many years been a matter 
of agreement between the principal producers of both 
countries. With regard to the forthcoming Magadi 
soda competition, Germany will be the greater sufferer 
from the national standpoint. 

Our space is becoming exhausted, but we cannot 
refrain from a reference to the latest competition from 
Germany—this time not in fine, but in heavy chemi- 
cals. This is with regard to a body, ammonium 
sulphate to wit, which we now produce in very large 
quantities as a by-product of gasworks and coke 
ovens. The Germans, after their triumph in the fine 
chemical industry, seem disposed to rest on their oars 
in this department, and have assiduously attacked 
other branches, special attention having been directed 
to the synthesis of fertilisers and india-rubber. We 
hold no hopeful view of the future for synthetic rubber, 
but it is a fact that the Badische Company has made 
30,000 tons of synthetic ammonium sulphate, and it is 
not surprising that considerable perturbation has 
been caused in our home producing circles. 

Turning to another of our chemical industries, the 
soap trade, of which something has been said in the 
Press, what competition we have met with from 
Germany has been comparatively insignificant, and, 
like that from France, in specialised toilet articles. 
Owing to their high protective tariff on soap-making 
materials, such as palm and cocoanut oils, we have 
been enabled to keep the great bulk of the heavy soap 
business, and our large works have been more con- 
cerned in doing bulk business in hundreds of tons than 
in competing in high-priced fancy goods which cannot 
be expected to have a large sale. It is our production 
of soap in bulk that has given us the first place in the 
output of that important by-product glycerine. 

Many other chemicals come to mind on which a few 
observations might prove of interest, but we must 
draw our remarks to a close. Enough has perhaps 
been said to indicate that whatever may be the case 
with cheap earthenware, bentwood chairs, &c., to 
mention only two of the articles with which our 
re-energised commercial branch of the Board of Trade 
is now dealing, the capture of the German chemical 
trade by England to any appreciable extent may in 
some cases be impossible, and will in most cases prove 
somewhat difficult of attainment. 








OBITUARY. 


ALFRED DOWSON. 


On the 14th instant, at Fleet, Hampshire, the 
death occurred of Mr. Alfred Dowson, civil engineer, 
at the age of sixty-eight. The late Mr. Dowson was 
for nearly a quarter of a century actively engaged in 
the design and construction of engineering works on 
the sea coast, including piers and landing stages at 
New Brighton, Hunstanton, Redcar, Cleethorpes, 
Wallasey, St. Anne’s-on-Sea, &c. He was also con- 
sulted on the improvement of the harbour at St. 
Helier’s, Jersey, and much of the work subsequently 
carried out followed the lines he advocated. He also 
made a thorough study of coast erosion and con- 
structed breakwaters and other sea defence works at 
various parts of our coast, eventually bringing out a 
novel system of open groynes which he patented 
and applied with success at the mouth of the river 
Ribble, in Lancashire, and at Brighton. 

On the passing of the Tramway Acts in 1870 Mr. 
Dowson carried out schemes ir this country and in 
India. Several of the early track details were 
improved, and he actually designed and protected 
the present standard rail section, but at that date 
was unable to get the rolling mills to tackle its manu- 
facture. In conjunction with his brother, Mr. J. 
Emerson Dowson, a treatise on ‘ The Construction 
of Tramways” was published in 1875. 

After giving up sea work, Mr. Dowson acted as 
engineer to his brother’s undertaking, the Dowson 
Economic Gas Power Company, subsequently taking 
charge of its works at Basingstoke, which position 
he held for sixteen years until his retirement in 1908. 

The late Mr. Dowson was keenly interested in the 
movement to preserve our commons and open spaces, 
and for some years acted as honorary surveyor to the 
Reading branch of the Commons Preservation Society . 
He also took great interest in sanitation and was for 
many years a fellow of the Royal Sanitary Institute. 








Tue Rawway Cius.—The following papers will be read 
before the Railway Club during the session 1914-15 :—Sep- 
tember 15th, ‘‘ Bournemouth and its Railway Facilities,” by 
A. W. Bartlett ; October 13th, ‘‘ History of the Great Central 
late M.S. and L.—Railway,” by Rev. W. J. Scott : November 
12th, ‘‘ The Cheshire Lines Committee,’ by Basil Mercer ; 
December 8th, ‘‘ The West Highland Section of the North 
British Railway,” by J. B. Sherlock; January 12th, 1915, 
‘‘ Railway Nationalisation: Is it Desirable, Practicable, or 
Probable ?”? by J. F. Gairns; February 9th, ‘‘ The Railways of 
Wales,”” by H. L. Hopwood; March 9th, “ Anglo-Scottish 
Train Services,” by C. J. Allen ; April 13th, ‘‘ Characteristics of 
Swiss Railways,”’ by E. J. Miller; May 11th ‘Some Early 
Railway Maps.” by G. W. J. Potter: and June 8th, “‘ The Aim 
of the Model Railwayist,” by W. R. S. Smart. 
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ELECTRIC VEHICLES. 
No... V.* 

Mucu of the trouble associated with lead batteries 
can be traced to improper handling. If a lead cell 
is over-discharged the plates sulphate, which may 
ultimately lead to buckling of the positive plates and 
contraction of the negative plates. Over-discharge 
arises in several ways, and may be confined to the 
whole battery or only toafew cells. If internal short- 
circuits develop in a cell that cell very soon suffers 
the effects of over-discharge. The plates may sul- 
phate and buckle, leading in turn to more short- 
circuits, and finally to the reduction of the cell to a 
very badcondition indeed. If there are several cells in a 
battery which contain short-circuits it is impossible 
to obtain the full output from the battery as a whole. 
When this is discovered inexperienced men often 
make the mistake of overcharging all the cells, and, 
consequently, the active material on the positive 
plates in good cells is thrown off by excessive gassing 
and spongy lead is formed on the negatives in such a 
way that it causes further short-circuits by ** treeing ”’ 
across and making contact with the positive plates, 
particularly if the separators are displaced. The 
trouble is cumulative, for the shedding of positive 
material reduces the capacity and increases the 
possibility of over-discharge, and in a very short time 
the battery may be seriously injured. Not infre- 
quently the cause of over-discharge can be traced 
to working the battery at varying rates. 

A battery attendant may know the one, three, 
tive, and seven hour rates, and, provided he worked 
at one of them during the whole of a discharge, no 
difficulties would arise. But if during the discharge 
he works at rates varying from the half hour to the 
ten hour discharge rate, occupying, say, three hours, 
entirely different conditions obtain, and few men 
under such circumstances can be depended upon to stop 
the discharge before damage is done. Furthermore, 
it is often forgotten that it does not pay to take the 
full capacity from a battery and run the risk of 
ruining cells which, for the reasons already given, 
have become a little weak. The full specified 





Fig. 30—E.P.S. OVERLOAD DETECTOR 


capacities at various rates can only be obtained, and 
should only be attempted, after a full charge, and 
after it has been ensured that every cell is fully 
charged. 

To eliminate the human element as much as 
possible and to prevent damage arising from the 
foregoing causes automatic controlling devices 
have been developed, and one of these has 
already been referred to. Another instrument, which 
we believe was designed by Mr. R. Rankin, is made by 
the Electrical Power Storage Company, of Westferry- 
road, E. Its operation depends on the fact that for 
every value of battery current there is a definite 
final value for the voltage of each cell below which it is 
unsafe to go. The arrangement of the working 
parts is such that when the final value of the voltage 
is approached corresponding to the current at any 
moment of working this fact is indicated and, if the 
voltage is actually reached an alarm may be given or 
arecord made or both. If the battery is working 
at a high rate of discharge before this point is reached 
the current should be reduced, thus enabling the 
battery to run for a further period at the 
reduced rate. But if working at a high rate is 
essential the discharge should be stopped and 
the battery put on charge. An instrument of this 
kind is of the utmost value in connection with electric 
battery vehicles, for the batteries are subjected to 
varying currents, and may in the absence of proper 
precautions be badly damaged by over-discharge. 
The instrument under consideration gives the total 
battery voltage, the actual voltage per cell, permissible 
final voltage per cell, and actual value of current. 
As all these quantities are indicated on one instrument, 
there is no excuse for a driver who handles the battery 
in a careless manner. The instrument has two dis- 
tinct movements. The displacement of one coil 
from its zero position varies with the value of the 
battery current, whilst the displacement of another 
coil varies with the voltage of the whole battery or 
a part of it. The former actuates an arm in such a 
manner that its movement is proportional, not to the 
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value of the current, but to the value of the permissible 
potential difference corresponding to the current, 
whatever its value may be. ‘This arm may there- 
fore be made to move over a scale of voltages 
which may be calculated in terms of volts per cell, 
and over the same scale a pointer may move which 
is actuated by the second or voltage coil. On 
discharge the latter pointer will always point to a 
higher voltage than the current coil arm, which may 
be termed the limit indicator. But when the limiting 
value of the voltage is reached the two pointers 
coincide. It is the approach of the voltage pointer 
to the limit pointer that warns the driver to be careful 
whilst the final coincidence operates the alarm or 
makes the record. 

The instrument, an external view of which is 
shown in Fig. 30, is neat and compact, the standard 
pattern being similar to a 6in. or 8in. indicating 
instrument, but somewhat deeper to accommo- 
date the double movement. It can be made to 
suit any battery. The particular instrument. illus- 
trated is designed for central station use. It has 
an 8in. dial, and is intended for use in connection with 
an 800 ampére-hour battery, the final permissible 
voltage of which is 1-7 volts per cell. Other final 
potential differences are proportional to the currents, 
and the currents are therefore marked on the scale. 
The instrument illustrated only operates on discharge, 
and the voltages above the currents to the left of the 
zero point on the current scale are not final per- 
missible values. From the diagram, Fig. 31, the 
principle of the instrument will be understood. 
A is the movement which is responsive to the current 
and B that responsive to voltage. A moves the limit 
indicator C through a cam face on the part D, so that 
it takes up the correct position on the scale E corre- 
sponding to the value of the current flowing. The 
movement of the voltage pointer F is independent 
of that of pointer C, but if necessary coincidence 
of its position with that of pointer C can be made to 
complete a circuit, which rings a bell and makes a 
record or otherwise gives an indication that the 
limiting conditions have been passed. 

The alarm sounds until the current is reduced to a 
safe value or the battery circuit is broken. When 
it is permissible, as it frequently is, to make the 
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Fig. 31—MECHANISM OF OVERLOAD DETECTOR 


final allowable potential differences directly propor- 
tional,to the current, the link between the current 
coil and the limit indicator may be omitted, the latter 
being fixed directly to the coil. This is so in the 
pattern shown in Fig. 30, on which the scale of 
ampéres has been plotted concentric with the scale 
of volts. 

The voltage method of judging the condition 
of a battery has already been referred to. <A 
definite voltage, usually not erring on the high side, 
is settled as fixing the point at which the battery 
discharge must be stopped. The voltage must always 
be read across a specified number of cells, otherwise 
readings are worse than useless. But in any case, as 
already explained, the method is not a good one. 
Compared with integrating ampére-hour or watt-hour 


meters this instrument offers marked advantage. Its | 


makers point out that what is wanted to control a 
battery is not an integrating instrument, but an 
indicating instrument. The integrating battery meter, 
it is contended, has very little value for the purpose 
of control when the battery has been worked at vary- 
ing rates. It is common custom to specify that the 
meter shall run 10 per cent. slow when the battery 
is being charged. But it is pointed out by the makers 
of this new instrument that the percentage overcharge 
required depends on the rate and the extent to which 
the battery has been previously discharged and the 
period, if any, during which it has been standing in 
a discharged or partly discharged condition. It is 
further contended that ampére-hour meters are not 
sufficiently accurate on all loads to justify absolute 
reliance being placed on them. 

Whilst dealing with this question of discharging 
batteries brief reference may be made to a system 
devised some time ago by Crompton and Co., of 
Chelmsford, which had for its object to limit the 
maximum rate of discharge to some predetermined 
allowable rate. This arrangement is claimed to 
increase the life of the battery, to make it give its 
maximum capacity and result in a reduction in weight. 
To achieve these objects a so-called electric valve is 
used, consisting of a special type of “motor dynamo” 
working in conjunction with a compounded motor, 
the Feld of which is strengthened as the motor speed 





decreases. ‘The torque speed characteristics of the 
machine are of the same form as those of a series 
motor ; hence a heavy current at low voltage can be 
used to maximum advantage at starting, a feature 
essential for rapid acceleration, The diagram— 
Fig. 32—shows the electrical connections. ‘The 
machine A B comprises a motor A_ connected 
across the battery terminals and a dynamo } 
connectedin series with the motor C, which cay 
therefore receive a voltage equal to the full battery 
pressure plus the dynamo voltage. The maxinmiuin 
voltage the motor is subjected to is twice the battery 
voltage. The motor part of the machine A B js 
excited at constant potential by a shunt coil X and 
connected across the battery terminals. The motor 
portion is excited by A, which is in series with a 
reversible regulator or controller E and the battery 
so that it is possible to vary the current in this coil 
within wide limits 

By turning this switch the dynamo voltage muy 
be made to oppose that of the battery or to assist it. 
The dynamo side of the machine A B is also provided 
with a coil F in series with the motor C, and when the 
motor is taking power from the dynamo the magnetisin 
of this coil opposes that of the fine wire coil. The motor 
C is excited by two shunt coils, the coil H connected 
across the battery and the coil J across the dynam. 
These coils are arranged so that during starting and 
subsequent acceleration the field of the motor is pro. 
vided almost entirely, by coil H. But as the speed 
rises the field, due to coil J, increases and opposes 
that due to winding H, the field finally attaining a 
value which is the difference between the stronger 
field produced by the coil H and the weaker field 
produced by the coil J. Thus when the speed falls 
due to increased load on the motor the field of the 
dynamo will be weakened owing to the increase of 
current in the series coil F. Therefore this arrange- 
ment automatically regulates the amount of current 
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Fig. 32—CROMPTON ELECTRIC VALVE CONNECTIONS 











taken from the dynamo, since at the same time the 
voltage across coil J is reduced, thus strengthening 
the motor field, for the difference between the excita- 
tion of windings H and J becomes greater. But with 
a stronger field the torque of the motor C increases and 
the speed tends to decrease owing to the fall of voltage 
across the dynamo produced by the heavier current 
in the winding F. The motor is designed to give a 
torque nearly proportional to the square of the 
current, and a start can be made with a current only 
2-5 times greater than the normal current as used 
when the vehicle is running on level ground. The 
C* R losses are low and the efficiency high. Under 
normal level running conditions an acceleration of 
4-5ft. per second per second can be obtained. 

To make the principle of the system quite clear we 
will now consider the operations in detail as they would 
occur on the road. When the vehicle is at rest the 
reversible controller E is in the position X Y, and 
under these conditions the machine B is fully excited 
in a negative direction. When current is turned on to 
machine A the controller is turned to the position 
corresponding to the full positive field on machine Bb, 
say, to the left. Assuming the torque of the motor 
to be sufficient to move the vehicle, the current 
flowing in coil F will reduce the field of machine B ; 
hence its voltage will fall and the strength of the 
motor field C will increase, thus tending to reduce 
the speed of the motor. Meanwhile, however, the 
vehicle is accelerating and will continue to do so until 
uniform speed is attained. Further movement of the 
controller handle increases the field due to the fine 
wire winding on the lower field magnets, thus allowing 
more current to flow through the motor Cand weakening 
its field, because of the increased current through the 
winding J. Finally, the motor rotates at maximum 
speed for the particular conditions. The braking 
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action is obtained by reversing gently the handle of 
the controller E. This reduces the voltage of the 
dynamo to a value lower than the back pressure 
of the motor C, and current flows back into the 
battery. The amount of this regenerated current 
is regulated automatically by the field coil F, which 
increases the value of the back electromotive force 
of the machine B, thus preventing the possibility of 
doing damage to the machines. The system renders 
the control exceedingly simple, and resource to a 
mechanical brake is only necessary in cases of emer- 
vency. By giving the resistance E a proper value a 
small negative current representing little power is 
caused to circulate in the driving motor C, giving the 
motor a slight torque in the reverse direction to the 
normal running direction, this enabling a vehicle to 
stand on a hill with a backward declinity of | in 28. 
Experiments made in London under conditions 
similar to those existent in general practice showed 
that over a city route of 11 miles 17 per cent. of the 
battery energy withdrawn was returned, owing mainly 
to the numerous traffic stoppages to the battery. 
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Fig. 33—-JOHNSON-LUNDELL MOTOR 


Very low consumption per ton-mile has been recorded, 
but, in spite of all these good results, the system has 
net up to the present made much headway. 

Series or compound motors are generally used for 
electric vehicles on account of the high torque they 
are capable of giving at the instant of starting. 
Some of the motors are constructed on special lines, 
as. for instance, a motor built at the Johnson-Lundell 
works. The field of this machine is composed of 
laminated polar stampings, and the field windings 
are connected in a continuous series forming a closed 
circuit like an armature winding. The drawing, 
Fig. 33, shows the general design of the motor, and 
Fig. 34 the electrical connections for a series motor. 
By arranging the field winding in this manner very 
complete conipensation and all the advantages of 
commutating poles are obtained. It is possible 
by connecting the field windings in this way to pro- 
vide a working flux for the armature, to compensate 
armature reaction fully, and to introduce a commu 
tating flux without the use of special commutating 
poles. For this motor the following advantages are 
claimed :—(1) Light weight and small dimensions for 








Fig. 34—-CONNECTIONS OF JOHNSON-LUNDELL SERIES MOTOR 


(2) Wide speed variation with 
(3) High overload capacity with 
sparkless commutation. (4) Rapid acceleration due 
to the low inductance of the field winding. For a 
given rating the saving in weight is said to be no less 
than 30 per cent. 

A sectional view of one of the motors of a three- 
wheeler torpedo electric vehicle, which are now 
frequently seen in the London streets, is given in 
Fig. 35. These vehicles, which are supplied by the 
Torpedo Electric Motor Company, of Hampstead, 
have a front wheel drive, and the motor and trans- 
mission gear are ingeniously enclosed within the hub 
of the wheel. To accommodate the motor the hub 
Is considerably enlarged, but the arrangement is 
not in the least unsightly, whilst the running of the 
vehicles is exceedingly smooth and quiet. The 
armature, it will be noted, is supported on ball 
bearings at the centre of the hub, and is geared to the 
hub—which is really the field system—through a 
simple sun and planet motion. The armature pinion 
is of steel with teeth cut out of a solid blank. The 


a given output. 
fixed brushes. 


planet wheels and field gear consists of an internal 
tooth annulus, which is secured to the frame, and may 
be renewed at any time. The field frame or hub is 
extended and provided with dished ends, which carry 
ball bearings. Current is led into the revolving 
armature and field through metal brushes and 
collector rings, as shown on the left of the drawing. 
The entire structure is solidly built and supported 
by laminatec springs which are fixed at their ends to 
a forged steel cradle, which in turn is pivoted in the 
torpedo head of the chassis. This type of motor is 
fitted to the company’s 3-ton vehicles, which are 
worked with lead batteries and controlled with a foot 
controller. Pleasure bodies or open-type cart bodies 
are supplied, and, if desired, the vehicles can be 
made convertible, so that they can be used for 
pleasure or business purposes. Convertible vehicles 
of this kind are of considerable service to central 
station engineers for use on inspection work, and also 
for emergency use in the case of breakdowns. The 
cart body will take a quantity of tools, and will also 
accommodate men. The driver's seat is amply 
protected against bad weather. Speeds up to 15 to 20 
miles per hour can be arranged for, according to the 
load and district, and the battery will give an average 
of 50 miles per charge on “ give-and-take”’ roads. 
The City of London Electric Lighting Company has 
had one of these vehicles in use for some time. 

An advantage of the front wheel drive is that a 
full lock is obtained in the driving wheel, which 
enables the vehicle to be turned in practically its own 
length, which, of course, is a great advantage in heavy 
traffic and narrow streets and also where garage space 
is limited. The wear and tear on the motor is said 
to be very small indeed. The speed of the half-ton 
torpedo electric vehicles is about 12 to 15 miles per 
hour, and the acceleration from a crawl to full speed 
almost instantaneous. Since speed is regulated 
entirely by a foot controller, the driver has both hands 
free. A fleet of eight of these vans is being used by 
a large firm of dairymen in Jermyn-street, W., and 
we believe that they are giving entire satisfaction. 
On an average the cars will do 50 miles per day and 
more if required. The lead battery is composed of 
forty cells and has a capacity of 150 ampére-hours. 


is 








Fig. 35—MOTOR FOR TORPEDO VEHICLE 


It is placed under the driver’s seat, and in this position 
balances the car when loaded. If a short charge is 
given during the driver’s dinner hour the daily mileage 
can, of course, be increased. The battery will hold 
a charge of from 15 to 16 units and the running cost 
is said to be about a farthing a mile. The cost of 
maintenance, which provides for upkeep of the battery, 
renewal of tires, provision of current, and sundry 
small expenses, is said to be well under 2d. per mile. 
On the basis of 12,000 miles per annum the costs per 
mile have been found to work out as follows :— 
Battery, jd.; tires, $d.; current, }d.; small repairs, 
}d.; giving a total of 1}d. per car mile. 

American electric vehicle manufacturers confine 
their choice of motors to about three makes, and 
do not seem to be at all keen to experiment 
with machines that have not been subjected to the 
conditions met with on the road. Nevertheless there 
is a great lack of uniformity in the ratings. Some 
manufacturers state that the motors have no over- 
load capacity, others guarantee 300 per cent. for 
thirty minutes, whilst some go so far as to say that 
the motors will withstand 800 per cent. overload. 
Others merely specify 25 per cent. No definite method 
of defining overload seems to have been fixed upon, 
and this is probably why there is such a great differ- 
ence in the figures which different manufacturers 
give. It has been suggested that a rational method 
of rating motors would be to define normal rating as 
that brake horse-power output required on hard 
level rolled dry road with a vehicle fully loaded, this 
figure being taken as an average for, say, a mile 
journey each way after the car has done an hour’s 
work fully loaded on an undulating road. The index 
of overload capacity should then be expressed as a 
percentage measure of the current value allowable 
for thirty minutes as compared with the normal 
current, this overload current not being greater than 
that which gives a temperature rise of 100 deg. Cent. 
after thirty minutes. This rating is based on some 
measurements made with American machines which 
have proved themselves satisfactory. 

High-speed motors are, naturally, lighter than 
than those designed for low speeds, but it must 
not be forgotten that a high speed involves the use 
of heavy reduction gears. Generally it is found that 


minute give the best results. The temperature rise 
of an enclosed motor is greater than that of 
an open type machine, and the cooling of an electric 
motor under the conditions that exist on the road is 
somewhat difficult. The difficulty associated with 
artificially cooling electric vehicle motors is, of course, 
that of excluding the dust from the road ; but if this 
practice were adopted the overload capacity could be 
increased considerably. Usually the motors have a 
cast steel carcase and four poles. A laminated 
carcase costs about 15 per cent. more to construct, 
but is said to result in a 25 per cent. reduction 
in the weight. Motors fitted to American electric 
vehicles weigh from 80 lb. to 108 lb. per brake horse 
power, the overload capacity, as already explained 
being in some cases very high. The table below, 
which was compiled by Messrs. Watson and Mitchell, 
of the Edison Accumulator Company, shows the 
normal output and weight of a series of American 
vehicle motors :— 





| Weight | B.HLP. 


Speed, B.H.P. at 
No. r.p.m. | Volts. Amperes.; 80p.c. | Weight.; per per 
efficiency. B.H.P. | 100 Ib. 
1 1700 20 27 57 90 156 | 64 
2 2250 28 33 -93 90 98 |} 1.02 
3 740 40 28 1.20 205 171 | 51 
4 1600 40 28 1.20 165 129 .63 
5 1000 36 35 1.34 155 116 | -86 
6 740 80 16 1.36 190 140 | 56 
7 1600 80 16 1.36 160 118 -67 
8 1500 60 23 1.47 155 105 .95 
9 950 60 30 1.92 250 130 77 
10 = 800 110 16.5 1.94 155 80 | 1.25 
11 1200 60 31 1.98 270 136 .77 
12 1200 85 22 2 250 125 8 
13 900 80 24 2.03 235 115 .87 
14 1200 80 25 2.13 250 117 .86 
15 = 1800 72 28 2.15 196 92 .09 
16 850 80 27 2.31 254 110 91 
17 900 x0 28 2.38 270 113 .88 
18 1400 60 40 2.56 270 105 95 
19 850 80 31 2.64 282 106 94 
20 700 56 45 2.69 520 193 52 
21 1100 60 45 2.88 350 121 -82 
22 900 60 85 5.44 550 | 101 -99 


Motor No. 3 is a small slow-speed low-voltage machine 
designed for light run-about service, and it will be 
seen that it is a heavy motor. No. 2 motor, on the 
other hand, is a very high-speed machine, and in 
spite of its low working voltage gives an output of 
1 brake horse-power with a weight of 90 Ib. 





WAR ITEMS. 





As a very large proportion of Rolls-Royce cars were sol 
in France, Belgium, Russia, and other continental countries, 
and as these markets are practically closed owing to the 
European War, the number of men employed at the works 
at Derby had, at first. to be proportionately reduced. 
The manufacture of cars for sale in the United Kingdom, 
United States of America, Dominion of Canada, and 
Australia is being proceeded with. In addition, orders 
are being received for the manufacture of war material, 
and already some of the men who were discharged have 
been recalled. The men at the works at Derby are work- 
ing full time on full wages and bonus. 


* * * 


As the result of a circular sent by the Council to the 
members of the Institution of Electrical Engineers, the 
Council has now the names of over one thousand electrical 
engineers who offer their services, subject to various periods 
of notice, to fill vacancies in connection with the public 
services, electric power stations, tramways, railways, &c. 
These names have been classified by means of index cards 
under various headings, and are at the disposal of elec- 
tricity supply undertakings in the United Kingdom. 


* * * 


In consequence of the crisis and the resultant sudden 
and serious advances which are being made generally in 
raw materials, the Edison and Swan United Electric Light 
Company, Limited, is compelled to notify the trade that 
the immediate withdrawal of all existing list prices is 
liable at any moment. The company’s position, however, 
as regards stocks of both raw materials and finished goods 
is such that it is at the moment, and possibly for some time 
to come, in a position to fulfil all general requirements. 
We note that this company is not dependent for the 
supply of lamp bulbs on Germany and other continerital 
countries, its facilities for making them in its own glass- 
houses being more than adequate to meet and. maintain 
the requirements of the increased trade. 


In addition to the Society of Motor Manufacturers and 
Traders subscribing £1000 to the National Relief Fund 
and a similar amount to the Belgian Relief Fund, the 
Society has been carefully considering the position of the 
British motor industry, and has taken every possible step 
to keep the motor car factories open. This action has not 
been taken merely in the interests of the employees, for it 
must be remembered that our allies are not in a position 
to manufacture, and it is of national importance therefore 
that the motor factories should keep open to enable them 
to be in a position to cope with the anticipated further 
great demand for motor vehicles in connection with the 
war. The Society has also lent the Council Room to the 
Red Cross Society, whose stores are at 83, Pall Mall, assist- 
ance being given by the staff of the Society of Motor 
Manufacturers and Traders in the work of that depart- 


ment. 
* * * 


VreRY many firms are at the present moment in diffi- 
culties owing to their horses or motor vehicles having been 
requisitioned for military service. Many others find their 
business so far disorganised as to make it impossible for 
them to find good use for their vehicles or horses. The 








speeds ranging from 800 to 1000 revolutions per 


Imperial Motor Transport Council has opened at 173, Fleet- 
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street, London, E.C., a Central Transport Exchange for 
the purpose of bringing those who are short of delivery 
facilities into touch with those who are short of work for 
their vehicles for the time being. A considerable number 
of inquiries has already been dealt with, and many firms 
put into touch with persons who are prepared to hire 
or buy their vehicles. All inquiries should be addressed 
to Horace Wyatt, Hon. Secretary, Imperial Motor Trans- 
port Council, at the above address. 


* * * 


AcTING with the same object, the Commercial Motor 
Users’ Association, of 83, Pall Mall, London, S.W., has 
made arrangements with a number of competent engineers 
to furnish such information and assistance as will enable 
its members to secure renewed service and increased effi- 
ciency for the collection and delivery of goods. The 
arrangements made will permit the Association to give 
information and assistance on such matters as :—(1) Find- 
ing employment for vehicles owned by traders whose 
business has been brought to a standstill by the war. 
(2) Arranging return loads or interchange of loads with 
other users. (3) The purchase of new or second-hand 
vehicles, and where such machines may be obtained. 
(4) Examination of vehicles, and reporting as to condition, 


&c., before purchase. 
* * 


Inquiries have been received by the Commercial In- 
telligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C., from a large number of firms in all 
parts of the United Kingdom for the names of manu- 
facturers or purchasers of various classes of goods which 
have been previously obtained from or sold to Germany 
and Austria-Hungary. Among the articles respecting 
which inquiries have been received from would-be pur- 
chasers are the following :—22-carat gold leaf for book- 
binders’ use; numbering, dating, and perforating 
machines; heat resisting glasses and globes; glass 
wool; metal frames and other materials for ladies’ hand 
bags; compressed asbestos fibre jointing; aluminium 
powder ; coppered iron wire for chair springs. Inquiries 
have been received from manufacturers for purchasers of 
the following articles :—Bottles, glass for chemists and 
doctors; card clothing for textile industry; electrical 
fittings, &ce.; electrical massage vibrators. Persons in- 
terested in any of the above-mentioned articles are 
invited to write to the Director of the Commercial Intel- 
ligence Branch, Board of Trade, 73, Basinghall-street. 
London, E.C., with a view to being placed in commu- 
nication with the inquirers. 


co * * 


THe Commercial Motor Users Association would be 
' glad to hear from owners of petrol-driven lorries who 
are prepared to place their vehicles at the disposal of 
the Territorial Force County Associations for use in this 
country in case of necessity, and also commercial motor 
drivers and mechanics who are prepared to offer their 
services in a similar manner. Applications should be 
made at once to the Secretary of the Association, Mr. 
Frederick G. Bristow, F.C.I.S., 83, Pall Mall, London, 
S.W., either in writing or personally. In order that the 
list may be as comprehensive and as valuable as possible 
it is hoped that owners and drivers will communicate at 


once. 
* * * 


Mr. W. H. Taytor, of Manchester, writes to us that his 
Parisian agent, writing on the 19th inst., informed him 
that by a decree given on the 16th inst., the French 
Government, with commendable thoughtfulness for 
inventors, will allow applications for patents to be made 
without payment of the usual application fee of 100f. 
Such payment is only to be made after the war, and on 
a date to be subsequently fixed. The decree applies to 
British applicants, and presumably to all others, except 
subjects of those countries at war with France. 


* K * 


Tue War Emergency Committee of the Chartered 
Institute of Patent Agents has issued a circular letter 
dealing with the ** Procedure for Establishing Record and 
other Information.” Itstates that the Record Department 
and the Trust Account for Foreign Patent, Design and 
Trade-mark matters referred to in the circular letter of 
the 15th inst., will be opened in a few days. It will then 
be possible for a Fellow to have an Official Date of Record 
placed by the Comptroller on any documents which 
state a client’s intention to pay foreign taxes, to make 
applications for foreign patents, to reply to objections, 
or to apply for extensions of time for filing replies to 
objections and the like, where the date has already been 
prescribed. For each such notice deposited the Comp- 
troller will exact a recording fee of 2s. 6d. impressed on 
the copy at the Inland Revenue Office. The stamped 
copy will be retained by the Comptroller. The officials 
of the British Patent-office are not expected to peruse 
these documents, and will not be responsible for the nature 
or sufficiency of their contents. The official stamp will 
merely indicate that the document had an actual existence 
at the date officially stamped upon it. Where a Fellow 
has received the money in respect of the tax, application, 
&e., from his client, it is considered advisable that prior 
to giving notice to the Comptroller, the Fellow should 
pay to the Trust Account established by the Chartered 
Institute, an amount equivalent to the foreign Government 
fee and including the agency charges usually paid to his 
foreign agent. In the event of his electing to make such 
payment, the notice to the Comptroller should state 
that the amount of £........ in respect of the above 
matter has been paid to the Trust Account. Fellows 
must clearly understand that money once paid into the 
Trust Account will not be liberated until after the cessa- 
tion of the war, or as the Council of the Institute shall 
hereafter direct. The only exception to this would occur 
upon the production of an official receipt as to payment 
of a tax, &c., actually proving that the amount deposited 
had already been paid through some other source. The 


Committee suggests that the Record Department and 
Trust Account should be utilised, not only with regard to 
belligerent countries, but also for any countries in which 
there is an interruption in the postal service, so that 
there is a risk of instructions not reaching the agents in 





time. For these latter countries the Committee is of 
opinion that it is advisable that Fellows should also send 
instructions in the ordinary way to their foreign agents 
to attend to the payment of taxes, &c., if possible. Full 
particulars of procedure, &c., can be obtained from the 
Chartered Institute. It is suggested that all Fellows 
should charge an additional fee of 10s. 6d. for taking the 
necessary steps in connection with the Record Depart- 
ment, including the entry in the Trust Account, and a 
further fee of 10s. 6d. if the additional precaution of 
recording intentions with an U.S.A. Consulate be adopted 


* * * 


Tue following general information has been circulated 
by the Chartered Institute of Patent Agents :— 

France.—A Ministerial Decree dated August 14th, 
1914, states that the time for payment of patent, design 
and trade-mark fees and the effecting of workings due 
subsequent to August Ist, 1914, is extended until after 
the war. It also states that the same suspension is applic- 
able to the filing of applications for patents of invention 
or certificates of addition. 

Sweden.—A moratorium has been promulgated extend- 
ing the time for payment of taxes on patents up to 
September 7th. 

Belgium.—A Decree has been passed according to 
which the time for paying any annual fee, with or without 
fine, which had not expired by August 5th, 1914, is 
prorogued for a period to be hereafter fixed. A Brussels 
agent writes under date of August 12th that he lodges 
specifications in English, if sent him in duplicate, and 
Convention applications even after due date. 

Germany, Austria, Hungary.—A Dutch firm has advised 
many agents that the German Patent-office has granted 
a general extension of time for three months from August 
in respect of all pending applications, but that it has 
no information as to extensions of time being allowed 
for payment of taxes. The same firm suggests payment 
of German, Austrian and Hungarian taxes, through them, 
as postal communication between Holland and the three 
countries is still open. The Committee cannot advise 
this course to be adopted, as payment of money to a 
belligerent country through neutral countries might be 
considered as an act of treason. 

Remittances.—In all cases Fellows are advised to send 
with their instructions, remittances in the currency of 
the country concerned either by draft or money order 
and not by cheques on British banks. 

Recording at Consulates.—With the exception of the 
Consulate of the U.S.A., the Committee at present has 
no information that record books have been opened. 
The Norwegian and Danish Consuls have been good 
enough to say that they will act if necessary, but, of 
course, without guarantee of effectiveness. The Russian, 
Swiss, French, Italian and Swedish Consuls require 
instructions from their respective Governments before 
so acting. ° 

Illustrated Official Journal (Patents).—Fellows 
advised to watch for official information in the weekly 
issues. 

New Rules.—The rules under the Act of August 7th, 
1914, when published, can be obtained at the Patent- 
office (Sales Branch) in the usual way. 


* * * 


are 


Owr1nce to all centrifugal pump supplies for the Turbo 
Electrical Company being shut off by the war, Messrs. 
Doherty and Bamber inform us that they have made 
arrangements whereby customers of the Turbo Electrical 
Company, on sending their inquiries to them, can be 
supplied with machines built by first-class English manu- 
facturers. They further state that their Eureka duplex 
steam pumps and geared pumps are coming over from 
Christiania without any delay. 


* * * 


A REMARKABLE thing has occurred in the Birmingham 
district. For some time past it has been well known there 
that a large engineering and steel-making firm included 
in the range of South Staffordshire and Shropshire houses 
had been managing its works with the aid of German 
talent. The original managers of departments and fore- 
men had had to find employment elsewhere, while 
mechanics and workmen had been discharged and German 
operatives imported to fill their places. Now the firm is 
in a difficulty. The general manager has had to register, 
and when this was done it was discovered that the German 
workmen had all left for the war. A scheme for laying 
down a large German engineering plant was also in hand, 
and the owners of the works now wonder what they are 
going to do. 
* * * 

Tue following information has been received by the 
Board of Trade from H.M. Commercial Attaché in Japan : 
—Chiefly owing to rapid buying, the consequent rise in 
prices of accumulated stocks, and the special conditions 
resulting therefrom, payments have improved. The 
financial position is said to be fairly satisfactory, but it 
is difficult to say precisely whether regular payments will 
be possible in the event of the market becoming congested. 
H.M. Commercial Attaché is of opinion that the German 
Empire’s large share of the trade is almost entirely due 
to excessive credit facilities, and although—presumably 
under ordinary circumstances—he would not consider 
such a course desirable, it may be necessary for British 
interests to extend credit facilities. Export trade is 
seriously disorganised owing to the stoppage of continental 
purchases of silk and the big fall in prices in the United 
States, but the present position is slowly improving on 
account of assistance promised by the Japanese specie 
banks. Among the German or Austro-Hungarian goods 
with which British engineering firms should be able to 
compete are galvanised iron wire and electrical machinery. 
The iron and steel supply is calculated to suffice for six 
months ; wire gauge No. 8 has advanced to £9 15s. c.i.f., 
and other gauges in the same proportion. Mild steel bars, 
round, basis sizes, have advanced by roughly 40 per cent., 
and sheets in the same proportion. The above prices are 
for stocks, and there is no forward business being carried 
on. British manufacturing interests are strongly recom- 
mended to take advantage of the opportunity which must 
offer for the supply of enemies’ goods, but it is absolutely 
essential that experts should pay a visit to Japan. There 





has been a 20 per cent. rise in prices of paper owing to the 
shortage in the supply of pulp and other necessaries for 
its manufacture. Domestic pulp is only suitable for 
newspapers. There has been a big rise in price of industria] 
chemicals and glass sheets. The greatest energy is being 
displayed by American firms, and Japanese firms wi| 
also take advantage of the opportunity. 


* * * 


D. G. SoMERVILLE AND Co., Limited, inform us that 
they are carrying on their various engineering and con- 
tracting departments without interruption at the present 
time. They have large stocks of iron, steel and timber, 
and are experiencing no difficulty in obtaining supplies 
of all materials, 








COMPETITION WITH GERMAN, AUSTRIAN, 
AND HUNGARIAN TRADE IN NEUTRAL 
MARKETS. 


In connection with the scheme which the Board of 
Trade has initiated for assisting British manufacturers 
and traders to take advantage of the opportunity afforded 
by the war for securing trade formerly in the hands ot 
German and Austrian or Hungarian rivals, cables were 
dispatched on August 14th to H.M. Trade Commissioners 
in Canada, South Africa, Australia, and New Zealand, 
and to British Consular officers in South America, China, 
Japan, and Egypt, asking them to report on the financia| 
and commercial conditions in their districts, and as to the 
likelihood of regular payments being forthcoming for goods 
supplied. The following is a summary of the replies whic 
have been received to date :— 

South Africa—H.M. Trade Commissioner reports 
(August 17th) the existence of depression due to drought 
which was accentuated by the war. Prices for foodstutts 
rose to a high level at first, but concerted action by the 
merchants and the reassuring statements which the 
Dominion Government was in a position to make resulted 
in prices of present stock being fixed at 10 per cent. more 
than the normal market price. The action of H.M. 
Government regarding insurance against war risks is 
highly appreciated. The banks are fully prepared to 
finance reputable merchants as hitherto, and merchants 
are ready to carry on trade. Indents supplied previously 
by Germany and Austria will be executed by the United 
Kingdom and France. The unavoidable decrease in the 
exports of diamonds, hides, and feathers will affect the 
community proportionately. 

Canada.—H.M. Trade Commissioner reports (August 
16th) that, according to the information which he has been 
able to obtain, the present financial condition of importers 
is generally satisfactory. The approximate value of 
import trade from Germany is £3,000,000. The following 
is a list of certain goods in which, in his opinion, British 
firms might extend their trade as the result of existing 
conditions :—Bristles, brooms, brass articles, brass tubing, 
boiler tubes, beans, combs, clothing, crude glycerine, 
litharge, lead pencils, locomotive tires, optical instruments. 
piano keys, ivory, perfumery, purses, leather, medicinal 
materials, chinaware, carbons, cutlery, carding machinery. 
copper tubing, electric apparatus, enamelled ware, furs, 
ferro-silicon, fabrics for neckties, gelatine, glassware. 
gloves, gun wads, hides, hops, lamps, rubber, skates, socks. 
toys, velvets, zine bars. 

Australia.—H.M. Trade Commissioner in Australia 
reports (August 17th) that the financial position in that 
market is strong. The Federal Government is prepared 
to support the banks if necessary, and the execution of 
Federal, Public, and State works will be continued. The 
commercial position appears to be sound, as the banks 
are adequately supporting merchants. He considers that 
there is a good opportunity for manufacturers to secure 
valuable trade. Firms should cable to their agents that 
they are able to fill orders if they are in a position to give 
this assurance. Particular attention should be directed 
to trade in fencing wire, mild steel, wire netting, cotton 
hosiery, minor articles for apparel, rubber goods, and china 
ware. 

New Zealand.—H.M. Trade Commissioner 
(August 19th) that the present conditions of trade are 
disturbed, but he anticipates that this is only temporary. 
and considers prospects to be good and regular payments 
likely to be maintained. The demand for necessaries is 
not likely to diminish. An increasing demand for British 
goods may be expected, but prompt overtures should he 
made so as to anticipate competition from America. 

Brazil.—H.M. Consul-General at Rio de Janeiro reports 
(August 18th) that an opportunity certainly offers for 
British firms to secure trade now in German hands. 
Traders should make arrangements for payment in gold 
and not in paper currency, since the Government propose 
to make a large local issue of paper and in all probability 
exchange will decline sharply. British firms desiring to 
transact business should send competent representatives 
possessing the necessary technical knowledge to study local 
conditions. H.M. Consul adds that in Rio de Janeiro 
firms are in a good financial position, and it should not be 
difficult to secure regular payment, but the utmost caution 
should be exercised in the choice of customers. 

Argentina.—The British Consul-General at Buenos Aires 
reports (August 14th) that the preponderating share of the 
trade is already in the hands of British firms. Banks 
refuse to give credit, and there is no money to be had. 
Grain stocks cannot be moved because bills cannot be 
drawn on Europe, and the banks can no longer finance 
cultivators. Regularity of payments cannot be relied 
upon. There is a danger of depreciation in the value of 
currency, and it is stated that the Government propose 
to prohibit the exportation of wheat, the effect of which 
would be to diminish purchasing power. 

China.—The British Consul-General at Shanghai reports 
(August 15th) that Shanghai merchants are fully alive to 
the situation. The difficulty in getting shipments away 
is reacting on the import trade, but Chinese merchants are 
confident that business will shortly be resumed on a small 
seale. Silk spinning mills, cotton mills, and industrial 
undertakings generally are working, but the market is 
oppressed by the stock of cereals, which under normal 
conditions would have been shipped to the Continent of 
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RAILWAY MATTERS. 


For several years past the business interests of Havre 
have urged the construction of a second railway line from 





Havre to Paris, supplementing the double-track line of | 
| There were also three disc meters, one torrent meter and 


the Western Railway of the State system, which now 
carries the heavy goods as well as passenger traffic between 
the port and the capital. The administration of the State 
Railways has made an investigation and report concerning 
the cost of the project. It is estimated that the proposed 


| 
| 


NOTES AND MEMORANDA. 


VENTURI meters used by the metropolitan waterworks, 
which supply eighteen municipalities in the vicinity of 
Boston, numbered seventy-one during the year 1913. 


| five detector meters of the Hersey type used in measuring 


line could be built for £3,281,000, and that it could be | 


constructed in about ton years. 


It is proposed by a South American engineer that in a 
locomotive superheater of the fire-tube type the regulating 


valve should be placed on the outlet side of the super- | 


heater instead of the inlet side. The superheater consists 
of a header with two chambers connected by tubes, and 
the regulator valve slides on seatings in a chamber on the 
outlet side. The valve rod passes through a cylindrical 
boss in the partition between the saturated and superheated 
steam chambers, and is fitted with a piston to make a 
steam-tight joint. The valve consists of two parts, one 
sliding inside the other and pushed outwards against the 
seatings by a spring. 

Tur British Vice-Consul at Adana writes that on the 
Bagdad Railway the line between Ulu Kishla and Kara 
Punar was opened to traffic in 1913. Work has been 
progressing but slowly on the tunnels in the Taurus 


between Kara Punar and Dorak, owing to the lack of | 


suitable labour and funds to carry on the work. They 


years’ time. The line between Toprak Kale and Alex- 


andretta was opened in November, 1913. On the Adana- | 


Aleppo section construction trains run as far as Airan, 
at the westward end of the Amanus tunnel, which latter 
continues to check progress in this direction. It is, how- 
ever, hoped to complete the Amanus tunnel in two years’ 
time or less. 

EXPERIMENTS have recently been conducted in the 
mountainous country lying between Liegnitz, in Silesia, 
and the Austrian frontier with a new type of express loco- 
motive of exceptionally large dimensions. They run on 
fourteen wheels, of which eight are combined to form two 
bogies. They possess a Schmidt superheater, by which the 
steam is superheated to ahout 350 deg. Cent. As the 
locomotives are intended for running short distances, 
they are not provided with a tender, and have a storage 
e ipacity for 2600 gallons of water and 80 ewts. of coal. 
The speed attainable is 68 miles an hour on the level, and 
it is intended that the locomotives should haul heavy trains 
of 300 to 400 tons over difficult country. The latest 
Knorr air pressure brake is used in combination with an 
alditional quick-acting brake. These locomotives, the 
largest hitherto tried on the Prussian-Hessian State 
Railways, have been built at the Vulkan Works at Stettin. 


RaILway sleepers in Russia cost about 2s. 10.6d. each 
now, which i8 double the price they cost twenty years 
azo. Say they cost 3s. each laid in the road, the amount 
works out at 4. 6d. a year, as they only last, on an average, 
eight years. Steel sleepers are not favoured, and it is 
maintained that their use in Germany is not due to their 
actual merits and that, moreover, they are not used on 
the Austrian railways. Possibly one reason for the 
disfavour shown in Russia towards steel sleepers is that 
the track is poor and the sleepers will not, therefore, remain 
in position. Neither are ferro-concrete sleepers liked, 
but if a reliable one could be found they would probably 
be extensively used, porticularly on the lines in Central 
Asia. About 180 million sleepers are required a year. 
No attempts would appear to have been made to lengthen 
the life of wooden sleepers by first treating them, which is 
surprising, seeing that, according to the statement made 
by Mr. Jasewitsch before the Imperial Russian Technical 
Society, one-fifteenth of the known forest wealth of Russia 
would suffice for its sleeper requirements. 


THE scarcity of labour has led the engineers of the 
railways of the United States to pay considerable attention 
to the question of using machirery in maintenance work. 
Weeds, for instance, are destroyed by a chemical prepara- 
tion being sprayed on and alongside the line. This is 
specially useful in the Western States, where the ballast 


small quantities which cannot be conveniently measured 
with meters of the Venturi type. The work of looking 
after the meters in the metropolitan district was done by 
two men, assisted at times by a third. 


WHEN the Lane Medical Library of Stanford University 
was dedicated on November 3rd, 1912, Dr. David Starr 
Jordan delivered an address, in which he stated: ‘“ In 
modern war, it now costs on the average about £3000 to 


| killa man. In the late Boer War, this expense ran up to 


nearly £8000. It is cheaper to save men. It is cheaper 
to stop killing. In our own country, in the time of peace, 
when nothing but peace is possible among civilised nations, 
we spend nearly £200,000 a day on matters concerned 
with past or future wars; £170,000 a day on future wars 
alone, that we may not be caught napping when the day 
of the impossible shall arrive.” 


THERE are already six great aerodynamical laboratories 
scattered throughout the world. The oldest of these is 


| that directed by Dr. Riabonchinsky, at Koutchino, in 


Russia ; next comes that of M. Eiffel, in Paris, a private 
institution where this famous engineer has carried out 
research work of inestimable value for years past. Paris 


sagt : Y | possesses another laboratory, planned on an ambitious 
are, however, expected to be finished in two and a-half | 


seale, founded at St. Cyr through the generosity of M. 


| Deutsch and controlled by the University of Paris. At 


Rome there exists a well-equipped laboratory belonging 


| to the Italian Aviation Corps, and finally there is the 





admirable aeronautical section of the National Physical 
Laboratory at Teddington. 

ONE of two 250 horse-power boilers failed to develop 
its rated capacity. There being no flue gas analysing 
outfit handy, the engineer arranged to determine the 
performance of the boilers. A small hole was drilled 
in the rear wall of the boiler setting just below the line 
of lower tubes, and a small iron rod was inserted a short 
distance under the boiler. With the highest rate of com- 
bustion, the rod would melt at the end; with fairly good 
combustion, the rod became white hot; with excess air 
coming through the grate and a large percentage of the 
gas passing up the stack, the rod remained black or red. 
Because of these tests the use of one boiler was discon- 
tinued, resulting in a saving of approximately 1 lb. of 
coal per kilowatt-hour. 


THE Canadian Department of Mines is investigating 
the preparation of properties of metallic cobalt and its 
alloys, with the object of increasing the demand for this 
metal, and thus giving greater economic value to the 
large deposits containing it at Cobalt, Ontario. The 
researches are being conducted under Dr. H. T. Kalmus 
at Queen’s University, Kingston, Ontario, and the results 
of the first portion of the investigation have just been 
published in a bulletin of the Department of Mines. This 
portion deals entirely with the preparation of metallic 
cobalt by the reduction of the oxide, the reducing agents 
employed b.ing respectively carbon, hydrogen, carbon 
monoxide, and aluminium. The results of the experi- 
ments show that all the above agents can reduce oxide 
of cobalt completely. 

THE recovery of tin from tin-plate waste has become 
quite an industry. There are three general methods of 
separating the tin—mechanical, chemical and electrolytic. 
The most important of these methods is the last. The 
electrolyte employed is usually hot caustic soda ; loosened 
chips of tin-plate packed in wire baskets act as anodes, 
while the iron bath walls or iron plates suspended therein 
act ascathodes. The average tension is said to be 1-5 volts. 
When separated the tin is spongiform. Other methods 


| of electrolytic de-tinning are in use in Germany, among 


them an alkaline method which is said to offer great 


advantages over the acid methods formerly used, and a 


chloride method applied by Lambottle of Brussels ; 


| this is the most extensively used. The principal require- 


ments for the successful application of it are absolute 


| exclusion of moisture during the process of de-tinning, 


is poor and vegetation grows rapidly, and where a large | 


gang of men has to be kept constantly at work to keep 
down the grass and weeds. What are known as“ spreader 


cars,”’ which are used for levelling t’e foundation of a} 


second line, have been modified so that they will bring 
back existing embankments to their proper slope and to 
trim the earthwork where banks have been strengthened. 
Such machines have even, with modifications, brought 
ballast back to the ends of the sleepers where such has been 
washed away by rains or impaired in weeding. Mowing 


machines are frequently used for cutting down the grass | . é : , 
| by broadening and strengthening its mathematical 


along the sides of the line, and it is suggested that this 
could be done with more profit were grass seeds sown in 
the spring, as the farmer would be willing then to cut 
down the weeds for the sake of the grass that had grown 
with them. 

A quick method of breaking up the granite setts or 


successfully employed in Cleveland, U.S.A. Previous to 
any track work, where it is necessary to break up the 


the avoidance of an unduly high temperature, and proper 
washing of the de-tinned waste. 
Proressor A. Ranum predicts that if progress con- 


tinues along the lines followed, the pure and applied 
mathematics of to-day will surely lead, sooner or later, 


| to a variety of practical applications and new inventions 


that will startle the world. The material and utilitarian 
progress of to-morrow will depend largely on the scientific 
progress of to-day. Moreover, the increasing demand for 
accuracy and efficiency in engineering can be met only 


foundations. Many an engineering student of to-day 
will live to see the time when those engineers who are 
leaders in their profession, who are capable of meeting 
novel conditions where originality of thought and action 
is required, will be men who are better equipped on the 


: | scientific side than we think necessary to-day ; they will 
other material used between tramway tracks has been | 2 : . 


paving, a special plough is hauled by a service tramecar | 


over the section on which the work is to be done. The 
plough consists of a heavy steel casting of suitable shape 
for lifting the paving blocks and for cutting the tie rods 


at the same time. It is pulled by a service motor car | 
in later years, in connection with repairs to public buildings 


which is equipped with four Westinghouse motors and 
high-tension control. The weight of the motor car with 
load is about 50 tons. The weight of the plough car 
together with its counterweight is about 11 tons. Three 
men and the crew of the motor car are all that are needed 
to operate the machine. According to the Electric Railway 
Journal, it has been found that with this plough 1300 
syuare feet of pavement can be broken up in one minute. 
On one occasion the pavement in a stretch of track 2600ft. 
long was removed in thirty-five minutes. Only such 
slight difficulties as the breaking of the cable which pulls 
the plough have heen experienced up to the present. The 


plough is only used once or twice a week, for an hour’s , 
£1,500,000 will be needed for the erection of barracks, 


work with it will give enough track to work on for eight 
to twelve days. 


be men who are thoroughly trained in the use of many of 
the higher branches of what we now call pure mathematics. 


A ConsuLar report on the finances of Italy during 
1913 says it is reckoned that, besides the sum of £6,655,633 
provided by Parliament in respect of the earthquake of 
1908, a further amount of £102,800 will have to be spent 
in Sicily and Calabria during 1914-15, and of £131,200 


| and indemnities to sufferers. The receipts on account of 


the additional 2 per cent. raised since 1909 on certain 
direct taxes amounted up to the end of June, 1913, to 
£3,216,033. That sum has all been spent for buildings 
and necessary works. The damage suffered by the State 
Railways had been estimated at £1,000,000, and a loan 
was raised for the purpose of meeting the outlay by means 
of the issue of railway certificates, the interest charge 
and sinking fund being provided out of the budget of the 
State Railways. The reduction of taxes granted in the 
affected districts is estimated to have caused a loss of 
£640,000 to the Treasury. Further sums totalling about 


houses for civil servants, public buildings, &e, 





MISCELLANEA. 


A TELEGRAM from Mr. A. F. Yarrow has been posted in 
his firm’s works at Scotstoun to the effect that if the firm 
is fully satisfied with the speed of completion, when the 
last of the three new destroyers Miranda, Minos, and 
Manly, on which its men are working, has been handed 
over, £1000 will be distributed among the leading hands 
and others. 


Tue Signal Corps of the United States army has just 
taken delivery of what is probably the most powerful 
portable wireless telegraphy outfit of its kind. The 
apparatus is mounted on a motor car chassis and can be 
set up complete and in operating condition in as short a 
time as twelve minutes. Under favourable conditions, 
the apparatus has a sending radius of up to 800 miles. 
Messages from points 2500 miles distant have been received. 
The generator which furnishes the current is driven by 
the same motor that propels the vehicle. Antenn« of 
the umbrella type are used, the mast, which is in nine 
sections, being 85ft. in height. 


Durine the first week of the war crisis, the resources 
of the Post-office engineering staff were taxed to the 
utmost. Innumerable extra telephone services were 
demanded by the various authorities concerned, and were 
put in with a promptitude which reflects the greatest 
credit upon the department, in spite of the withdrawal 
of a large number of Reservists. The pressure upon both 
the telephone and the telegraph services has naturally 
been very heavy, but by working overtime and cheer- 
fully taking extra duties, the staff has coped successfully 
with the rush of work. The telephone operators have 
given a good account of themselves, the efficiency of the 
service given having been highly appreciated. 


ARRANGEMENTS have recently been made by the York- 
shire Electric Power Company for the supply of electricity 
in the eastern portion of its area, and for some little time 
now it has been giving a supply in Goole for railway, dock 
and general purposes, in addition to a supply to the 
Goole undertaking of the distribution company. The 
second turbine—of 3000 kilowatts capacity—in the waste 
heat station at Barugh has been put on load, and is proving 
a valuable addition to the company’s generating plant. 
Mains are being laid for supply to power users, and to the 
distribution company, in Ardsley, Wombwell and Wors- 
borough, while an agreement has been entered into with 
that company for supply in Birstall, Greetland and Roth- 
well, where the company’s mains are already laid. 


THE water supply of Brindisi, says a British Consular 
report, is mainly derived from an old Roman aqueduct 
in a poor state of repair, rain water and wells. The supply 
is scanty, and the well water polluted. The completion 
of the Apulian aqueduct will remedy this state of affairs. 
This event is anticipated officially in 1916, but may be 
delayed, as strikes among the workmen are of frequent 
occurrence. In spite of the large numbers of passengers 
embarking and disembarking at Brindisi the hotel accom- 
modation is very poor. This is possibly due to there being 
no attractions for tourists in the neighbourhood, and the 
short stay made as a rule by passengers. Difficulties in 
catering and the poor water supply. combined with a 
total lack of drainage, are also contributory causes. 


THE death of.Lord Merthyr is announced as having 
taken place yesterday morning. Lord Merthyr, whose 
name before his elevation to the peerage was William 
Thomas Lewis, was born in 1837, and during the whole of 
his life was closely connected with the Welsh coalfields. 
He first joined Mr. W. F. Clarke, chief engineer to the 
Marquis of Bute’s Trustees, in 1855, and on the death of 
Mr. Clarke he was appointed as his successor. He subse- 
quently resigned this position and acquired a large private 
practice as a mining engineer and valuer. In 1867 he 
became a colliery owner and three years later he succeeded 
in forming the organisation which subsequently became 
known as the Monmouthshire and South Wales Coal- 
owners’ Association. After the great lockout in 1875 he 
played a leading part in the formation of the sliding scale, 
and was chairman of the Sliding Scale Joint Committee 
from 1880 until the close of the great strike of 1898. The 
late Marquis of Bute placed the sole management of the 
Bute estate in South Wales, with its docks and railways and 
colliery property, in his hands in 1880. Deceased, who 
was better known as Sir William Thomas Lewis, was 
knighted in 1885. He retired from the managership of 
the Bute Docks in that year, but he continued as a director 
of the Cardiff Railway Company and manager of Lord 
Bute’s colliery and landed properties in South Wales. 
Deceased was created a baronet in 1907 and was made a 
baron in 1911. 


Durine July a loan of 500 million francs was con- 
cluded by the Bulgarian Government with a number of 
banks, mainly German, and was accepted later on by the 
Sobranje. Of this sum the greater part is to be applied 
to public works, 50 million frances being required for the 
construction of harbours and railways, in particular the 
railway from Michaelovo «dé Haskovo to Porto Lagos on 
the Afgean Sea, 75 millions for industrial orders in 
Germany, and 25 millions for orders in Austria-Hungary. 
The leading bank in the consortium, the German Diskonto- 
Gesellschaft, is entitled to entrust the execution of the 
projects to contractcrs, who will make arrangements with 
the Bulgarian Government for the work to be carried out 
by sub-contractors, such as orders for rails, rolling stock, 
bridges, machines, installations, &e. According to the 
loan agreement also, a society under the name of ** Société 
Nationale d’Exploitation de Mines ”’ is to be founded for 
the purpose of exploiting the Bulgarian coal mines and 
relieving the scarcity of coal which at present exists in 
that country. The Bulgarian State will contribute one or 
both of the mines at Pernik and Bobovdal to the society, 
while the capital, the amount of which is not yet fixed, will 
be supplied by the Diskonto-Gesellschaft, with the excey - 
tion of 30 per cent., which will be advanced by the Bulgarian 
banks. The society will be under the supervision of the 
State, which will bind itself to purchase at least 15,000 
tons of coal annually for the use of the State railways. 
These arrangements will most likely be modified by the 
war, 
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Patents and the War. 


In our last issue we alluded very briefly to a short 
Act which gives the Board of Trade power to suspend 
or avoid British patents held by subjects of States 
with which we are at war. Although the Act itself 
was then published, the rules were not, and it was 
impossible to form more than a very rough idea of the 
object and probable value of the measure. Since 
then the rules have become available, and may be 
read in full on page 219 of the present number. 
It is probable that the reader who is not an expert 
in patent practice will find it not a little difficult to 
understand exactly what they mean, and. as it is 
very essential that all manufacturers should compre- 
hend the opportunities that the rules present to them, 
we make no apology for attempting to explain the 
real object of the Act and of the amending Bill which 
was introduced by Mr. Runciman on Tuesday last. 
We need not add that before putting these views 
| before our readers we have taken all the means 
| possible to ensure their accuracy. 

On turning to the Rules it will be seen that the 
Board of Trade is empowered “ on the application of 
any person, and subject to such terms and conditions, 
if any, as they may think fit, to order the avoidance or 
suspension, in whole or in part, of any patent or 
licence granted to a subject of any State at war with 
his Majesty,” and in the Act it is set forth that “ This 
Act and the rules made thereunder shall continue in 
force during the continuance of the present state of war 
in Europe, and for a period of six months thereafter, 
and no longer.” The word “ avoidance ’’ means no 
more nor less than the absolute annulment of the 
patent. Hence the meaning is that the Board of 
Trade has it in its, power to revoke entirely the 
patents already granted to the subjects of States with 
which we are at war, or to suspend the protection 
afforded by such patents for a certain time. Here a 
very interesting point at once presents itself. The 
words quoted from the Act specify that the rules shall 
remain in force only during the continuance of the 
war and for six months afterwards. It might, at 
first sight, appear, then, that absolute revocation 
was impossible, and that the patents would return 
to their original force six months after the conclusion 
of peace. This, we have every reason to believe, is 
not the view of the authorities, and the amending 
Bill introduced by Mr. Runciman will, it seems, deal 
with the question. The intention clearly is that 
whilst no order may be made either for the 
avoidance or suspension of a patent after the 
term specified, any order made during that 
term will remain in force for such time as the Board 
elects to define. Hence it is in the power of the Board 
to revoke a patent altogether or to suspend it for any 
length of time it deems desirable. We wish this to 
be very clearly understood, for it has come to our 
knowledge that many people have failed to see 
wherein the value of the Act lay if it ceased to be 
effective in what, we all hope, may be a short time. 
It is possible to work many patents at advantage 
only after many thousands of pounds have been laid 
out in plant and material, and it is certain that it 
would be worth no one’s while to seek the suspension 
of a patent unless many years of uninterrupted work- 
ing lay before them. The reading of the Act, which 
we have explained, and which may be accepted 
as the official reading, changes the whole aspect and 
makes the measure of direct and immediate value to 
British manufacturers. It must not be thought, 
however, that there is any intention to apply the Act 
indiscriminately. Every application that is brought 
before the Board will be carefully considered and the 
length of time that suspension is to remain in force will 
be adjusted according to the requirements of the 
general interests of the country or its trade. Whether 
the period of suspension will be regarded as so much 
time taken from the life of the patent or whether the 
period of the patent will be lengthened by a time 











equivalent to that lost by suspension is a point, we 
believe, not yet decided; but it is in the highest 
degree probable that the period of suspension will 
be so much time definitely taken from the life of the 
patent. This, and several other questions, car 
only be settled when it is known what retalia- 
tory measures the foreign countries affected 
may adopt. The question of licences is in the same 
position. If a patent is wholly revoked, there can be 
no question of licence at all, and it will be open to 
anyone who pleases to work the patent. But it is far 
from probable that there will be many applications 
for such revocation. It is far more likely that 
potential workers will apply for the suspension or 
avoidance of a patent, or of a licence to the subject 
of a Power with which we are at war, in their own 
favour. The Board of Trade will then have to decide 
whether that favour is to be granted to them free 
of all charge or whether they are to pay certain licence 
fees for the right to use the patent. Such fees 
would, we presume, be paid in the first instance 
to the Board, which might on the conclusion 
of the war decide to employ them as an “ argu- 


ment ” against retaliatory measures taken by foreign 
States. On this, as on many other questions, 


there is vagueness which will not be cleared up 
until the Act is set in motion, and comment would be 
fruitless. One thing at least is quite clear. It is 
that the Board of Trade has grasped the necessity 
of preventing any arrest of British industries by 
patents and licences—see the amending Act—held by 
the subjects of Powers with which we are at war. 
That the same end could have been reached through 
Section 27 of the 1907 Act is obvious, but it would take 
far longer to put that Act in force than to put the 
present Act, and it is essential that, if any good is to 
be done, there should be no delay. There are not a 
few instances of German firms owning British works 
where patents were worked—adequately or not, we 
shall not pretend to decide—under the compulsory 
working clause. Some of these establishments have 
had to close either wholly or partially on account of 
the war, and the cessation of their output is causing 
inconvenience. The 1907 Act might be put in force 
to obtain the revocation of the patents, but the process 
would be long, whereas under the present Act and rules 
the patent may be liberated by a simple bona fide 
application for a purely nominal sum and in a very 
short time. Other German patents—we could name 
one or two striking instances—have never been 
adequately worked here, but no one has yet taken 
the trouble to seek revocation. It is probable that 
under the new rules the right to work such patents 
which are absolutely needed by great industries will, in 
many cases, pass into the hands of severai firms. 

Now that we know the real intention of the Board 
of Trade we cannot fail to commend its action. The 
industries of the country must infallibly have suffered 
if something had not been done and done quickly. 
The Act itself and the rules drawn up under it may, 
and do, lend themselves to some criticism, but the 
intention is no longer in doubt, and the rules will be 
administered according to that intention. But 
beyond the fact that the Act saves certain industries 
from inconvenience it opens out the possibility to 
British works of developing in directions which have 
been hitherto closed to them by patents heid by 
German firms, and we trust they will not fail to avail 
themselves of the opportunity it offers. The cost and 
trouble involved are so small that there should be no 
hesitation in making application for avoidance or 
suspension of patents held by Germany or Austria 
to the Board of Trade. If it is refused little is lost : 
if it is granted much may be gained. 


Modern Gas Engine Research. 


We publish in another column the latest report 
of the British Association Gaseous Explesions Com- 
mittee, which once again brings up to date and co- 
ordinates our knowledge of the latest research work 
on this important subject. It is just seven years 
since this Committee was created in a quite incon- 
spicuous way during the Leicester meeting of the 
British Association. This inconspicuous—almost 
casual—birth has not hindered the Committee from 
doing good work. In fact, it can fairly be stated that 
no piece of work in this country or abroad has done 
more to advance the science and practice of the 
internal combustion engine than the voluntary 
unpaid investigations of this Committee. It may not 
be out of place brietly to review the circumstances 
which made an undertaking of this kind so necessary. 
Experiments made many years ago on the explosion 
which occurred when a gaseous mixture was ignited 
in a closed vessel showed two peculiar features. 
First, the rise of pressure on explosion was only about 
half the calculated amount, and, secondly, the time 
interval from ignition to maximum pressure was so 
long that it scarcely seemed explicable that any gas 
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engine should be capable of running faster than one 
or two hundred revolutions per minute. Difficulties 
so striking as these had, of course, drawn the atten- 
tion of many workers in this field, but little definite 
advance had been made before the Gaseous Explosions 
Committee took the work in hand, finished what was 
outstanding, and added much that was entirely new. 
The fact that a mixture of gas and air on explosion 
did not rise in either pressure or temperature to much 
more than half the figure expected was shown to be 
due to a combination of several causes. The most 
important was the increase in heat capacity (or 
“ specific heat’) with rise in temperature, which led 
to a given jump in temperature calling for a far 
larger expenditure of thermal energy at high tempera- 
tures than at low; thus it was shown that much 
more heat energy is required for a temperature rise 
from 1900 deg. to 2000 deg. than for a rise from 
100 deg. to 200 deg., although both temperature 
intervals are the same. Further, at the highest 
temperatures there is a very great heat loss due to 
radiation ; and both at this temperature and others 
there is much loss by cooling due to convection. The 
combination of these factors sufficiently accounts for 
the observed result, and the apparent inconsistency 
of theory and practice was shown to be no incon- 
sistency atall. The other difficulty—that of the slow 
burning of the charge in relation to engine speeds 
known to be possible—has also been removed by the 
Committee’s efforts. Careful experiment has shown 
that, although a gaseous mixture at rest ignites 
relatively slowly, a mass of gas in a state of motion, 
or of “turbulence,” does so exceedingly rapidly. 
Dugald Clerk was even able to demonstrate that if 
the ignition of a gas engine charge were delayed by 
even one revolution, giving the turbulence perhaps 
one-fifth of a second in which to die down, the 
resulting explosion point on the indicator diagram 
had no longer its usual peak, but was smoothly 
rounded, showing a very much lower rate of com- 
bustion. 

The present report is mainly concerned with some 
of the practical outcomes of the Committee’s earlier 
work, and of certain experimental investigations of 
Daiby, Coker, and Scoble. It is manifestly essential 
that a gas engine designer should have some know- 
ledge of the temperatures likely to occur in the 
gaseous cycle, and the more accurate that knowledge 
is the better. The pre-ignition points of various 
gaseous mixtures are fairly well known, and it is, of 
course, necessary to keep the compression pressure 
within such limits as will not cause pre-ignition. 
The Committee has endeavoured to meet this need by 
a study of suction temperature, i.e, the gaseous 
temperature at the end of the suction stroke, 
and when compression is about to begin. If this be 
known it is possible to estimate by means of the known 
gaseous laws the temperatures at other points in the 
cycle. To take one of the experiments described : 
Dalby using a platinum thermometer encased in an 
ingeniously contrived valve found the suction tem- 
perature in a given engine running at about 100 revo- 
lutions per minute to be 75 deg. Cent., and was able 
to deduce therefrom that the explosion temperature 
must have reached 1470 deg. Cent., and that the 
compression temperature must have been 345 deg. 
Cent. Coker found suction temperatures ranging 
from about 65 deg. to 200 deg. Cent., thus giving 
some support to the customary approximation of 
100 deg. Cent. for this temperature as a good 
normal average figure. Coker also endeavoured to 
measure the temperature peak, hitherto unscaled, 
and he appears to have met with some success, 
although his results must be regarded as needing 
confirmation. His plan was to use thermo-couples 
made up of alloys of platinum with rhodium and 
iridium rolled into strips of about 5 to 8 ten-thou- 
sandths of an inch thick. By this means he was able 
to measure temperatures on the compression curve, 
and on various points on the expansion curve, 
although the highest temperatures had still to be 
estimated by using the charge itself as a gas thermo- 
meter. This was a remarkable piece of work, and 
perhaps takes us as near the measurement of actual 
peak temperature as is possible, under the conditions 
of the rapid rate of change of temperature in that 
neighbourhood. It is known now that, when using rich 
mixtures, the maximum temperature in the cylinder 
is probably about 2000 deg. Cent., whilst for ordinary 
mixtures the temperature is usually about 1800 deg. 
Cent. The Committee expresses the hope to con- 
tinue the experiments with engines of more modern 
construction as soon as these have been installed at 
its headquarters at the City and Guilds College. In 
addition to these investigations of gas engine tem- 
peratures, the Committee has also been considering 
the various standards of thermal efficiency. That in 


general use is what is known as the “ air standard,” 
and it purports to represent the standard of effi- 





ciency of an internal combustion engine, in which 
the working medium is air, or is so largely air that the 
other ingredients may be neglected. It, moreover, 
assumes that the specific heat of air is constant, 
which a a rough approximation is true. It happens, 
however, that the highest possible efficiency obtain- 
able with the gaseous mixtures in ordinary use is well 
known to be materially lower than the “ air standard ” 
would suggest, and it has been proposed that the 
latter should be revised. The time for any such 
revision could only come, however, when the relation- 
ship of specific heat and temperature for the working 
media commonly used were sufficiently accurately 
known. This, from the Committee’s work, may now 
perhaps be held to be the case. We are glad, there- 
fore, to see that in the present report an attempt is 
made to show how the figures for a * gas standard ” 
of efficiency may be expected to compare with the 
* air standard ” for the compression ratios in common 
use. The Committee selected a mixture consisting 
of one volume of gas to nine of air, and took the 
“constant volume” cycle as operative. It is 
indeed desirable to have comparative figures of this 
nature for other richnesses of mixture—for all, in 
fact, that ordinarily occur, and for other cycles of 
operation. However, the figures given by the Com- 
mittee may be accepted as a first step towards that 
end. For a compression ratio of five to one the 
“air standard” states that an efficiency of 47 per 
cent. is theoretically obtainable, although in practice 
no engine achieves much over three-fifths of this 
result. The “ gas standard’ for these conditions is, 
however, only 38 per cent., showing that current gas 
engine construction is a good deal nearer the limit of 
possible achievement than the older theory had 
suggested. Similarly, for a compression ratio of 
four to one, the “air standard” is 43 per cent., 
whereas the “ gas standard ”’ is 34 per cent.; and so on 
throughout the scale. 

To speak quite candidly, the gas engine designer 
has for a good many years been ahead of the scientific 
theory which was supposed to guide him. He knew 
that the thermal efficiencies spoken of as theoretically 
possible were higher than his actual figures would 
be even if every source of heat loss whatsoever were 
removed—a condition which mist represent the best 
possible condition of operation. Thanks, however, 
to the work of the Committee, theoretical knowledge 
is now fuller and better established. If, as a result, 
a new standard of efficiency is laid down even pro- 
visionally—on the basis of the earlier work of the 
Committee—the engineering world will feel grateful, 
and will know that science has been able to assume 
that function of useful guidance for which engineers 
may reasonably look. When we read at the con- 
clusion of the report the modest request that ~ in 
view of the expensive nature of the research, and the 
organisation involved, the sum of £100 be granted” to 
the Committee for expenses, we realise what a re- 
markable return of useful knowledge has been made 
during the past seven years at an insignificant cost 
to the parent body. We sincerely hope that this 
very modest request will be promptly met. 


Aeroplanes and Zeppelins. 


By piecing together the little scraps of news that 
come to us from the seat of war we are able to form 
already a rough idea of the value of the “ fourth arm,” 
as the air service is now sometimes called. The 
reports—it is impossible as yet to be quite certain 
that they are facts—appear to bear out in a remark- 
able way contentions which have appeared consist- 
ently in these pages. For reasons which are as much 
psychological as reasonable the rigid airship had 
impressed itself upon the public mind, and these vast 
constructions had raised a dread which we have done 
our best to combat. Whoever has seen a Zeppelin 
in flight, whoever has watched its apparently per- 
fectly controlled evolutions, or studied the brilliant 
mechanical skill in design and execution whch it 
displays, cannot have failed to appreciate the attitude 
of people fascinated and overawed by the magnificent 
spectacle and yet unable to estimate the disadvantages 
and dangers to which a structure so gigantic and so 
delicate is subject. The public, or at least a large pro- 
portion of it, become really obsessed with the fear 
that an invasion of Great Britain would be carried 
out by airships which had first destroyed our fleet 
by dropping bombs on it from the central blue. So 
strong was this feeling for a time that a ship of a 
similar kind was actually built at an expenditure of 
something like seventy thousand pounds, and if by 
a stroke of fortune it had not been wrecked the very 
day that it was taken over by the Government, many 
others would probably have been laid down. The public 
was blind to the series of accidents which have over- 
taken the German Zeppelins and impressed so deeply 
by the seeming menace of a great air fleet of war that 











the Government had to withstand much ‘censure 
for its refusal to launch the country into enormous 
but futile expense. The war has so far fully justified 
its action. Zeppelins have been shown to be less 
fearful in their effects than even a single field piece. 
They have done nothing that an aeroplane could not 
do better, and, presenting an admirable target, 
several have been already sunk by the gun-fire of the 
allies. As for bomb dropping, it has been shown to 
be wholly insignificant in its power of destruction, 
as much from a Zeppelin as from an aeroplane, and 
is no longer the dreaded thing it was. If more serious 
attacks should be attempted by the remaining 
Zeppelins that Germany possesses they will be met 
as those already made have been met or, as a last 
resort, by the concerted action of a handful of aero- 
planes. There can be no doubt that a few desperate 
pilots who were willing to throw their lives away 
could successfully ram and destroy any airship that 
has ever sailed. Their speed and manceuvring powers 
are far greater than those of the Zeppelin, and such: 
guns as the latter carry would find the greatest 
difficulty in bringing down every one of a covey of 
aeroplanes before one had got sufficiently close o1 
into such a position as to ram with certainty. It is 
becoming more and more abundantly clear that as 
far, at any rate, as the present war is concerned, the 
function of the fourth arm is not offensive. The 
great duty which the aeronaut can perform is to spy 
out the enemy’s position, and in doing this he is no 
doubt rendering signal service. For this work the 
aeroplane is better than the airship in every respect 
save one. It is less visible, it is faster, it is a smalle 
target, it carries fewer men, it is readily transportable. 


requires no gas plant to charge it, costs but a 
fraction of the price of a Zeppelin, and_ finally, 


can fly at a higher altitude. It suffers only from 
the fact that it cannot remain at rest in the air; but 
this is a very small disadvantage when set against 
the many that the airship presents. To sum up. 
whilst the aeroplane has done brilliant work during 
the last three weeks, the Zeppelins have proved a 
hopeless failure. 





THE GERMAN LOCOMOTIVE TRADE. 
By E. L. AHRONS, M.L. Mech. E. 


In an article which the writer contributed to 
THe EnGINneer of January 9th last on * The British 
Locomotive Builders and the European Trade,” the 
effect of German competition in Europe was pointed 
out. At the present juncture, when every effort 
should and will be made to capture the mereantile 
business of our enemies, it may be well to draw 
attention to that article, to which the writer proposes 
to add some additional notes relative to the German 
locomotive exports to other countries, and also to 
take stock of what we hope will be the changed 
position in Europe. 

In Europe the writer showed that the German firms 
had captured practically the whole of the large loco- 
motive business, with the possible exception of a 
portion of the Dutch trade, including even a large 
number of orders for French railways. As regards 
our belligerent allies, it is perhaps too early to draw 
any conclusions beyond the self-evident one that no 
more French ordérs will go to Germany. <A con- 
siderable number may, however, go to Belgium, and 
should they do so, no one will begrudge a single order 
given to our plucky little allies, who amply deserve 
all they can get. 

In France, Russia, Denmark and the Balkan 
countries we may now have to face Italian, Swiss and 
American competition, and this should be® studied 
and allowed for. We ought to be able to obtain a 
portion of the orders for the Dutch railways, which 
were gradually being transferred to German firms. 
notably the Hohenzoliern works at  Diisseldorf, 
although the local makers at Amsterdam are rapidly 
increasing their output. 

For many years Denmark has been relying almost 
exclusively upon German builders, but as noted in 
my previous article, a considerable number of engines 
was built in Italy. It is perhaps difficult to foresee 
what may take place in Denmark. This largely 
depends upon the condition in which German in- 
dustries remain at the end of the war, and this will 
be one of the first markets which the Germans will 
then strive to retain, for it is more than probable 
that price and not sentiment will ultimately control 
the destination of these orders. Moreover, the 
excellent and well-equipped Swedish firms may 
try to seize their opportunity here. In Spain and 
Portugal we ought, however, to regain a very large 
proportion of our former trade. Not only are we on 
terms of great friendship with both countries, but 
it is doubtful whether the Germans will be in a 
position for some years to take advantage of their 
previous cheapness of production. Moreover, although 
the writer may be mistaken, there would seem to be 
a moral factor to be taken into consideration. For 
it is certain that amongst the Latin nations a revul- 
sion of feeling against Germany and her methods 
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has already taken place, and will continue to exist 
for many years after the war is over. We should do 
our utmost to turn this to account, and if our loco- 
motive builders are at the same time willing to keep 
prices within reasonable limits, this ‘‘ moral factor ”’ 
will be a dynamic force in their favour. If we do not 
utilise it, our enterprising American cousins will most 
assuredly do so. 

Italy, which until recently imported German 
locomotives in large quantities, has now re-equipped 
the State Railways. so that I hardly anticipate orders 
being placed out of the country. The large Italian 
firms are quite capable of dealing, with more than their 
home requirements, but may be found taking advan- 
tage of the present conditions by seeking export 
trade. In some of the Balkan countries, notably 
Roumania, there is quite a number of excellent Italian- 
built locomotives. 

In the Balkan countries and Turkey the situation 
is somewhat obscure. The only certainty appears 
to be that Servia, where the locomotives are almost 
entirely German, will place her orders elsewhere. 
But, then, it may be some time before her finan- 
cial conditions will warrant much expense in 
rolling stock, unless some other country comes to 
heraid. With regard to Roumania, no great change 
is to be een there is in that country a con- 
siderable ¢ sermanophil element. Bulgaria and Turkey 
appear likely to sit on the fence and descend eventually 
on that side that seems t0 be winning. The Swiss 
and American locomotive builders may find their 
opportunity there. 

Outside Europe, Egypt is the first country to claim 
attention. Hitherto, it has been the strict policy of 
the State Railway Administration to hold an even 
balance between all European countries, that 
none can claim any political advantage. The result 
has heen that locomotives have been supplied in 
large .quantities by Belgium, Great Britain and 
Germany, in the order named. Belgium had the 
pre-eminence from 1890 to 1898, and shared it with 
this country until 1905. Germany first came upon 
the scene in 1902, and has gradually taken the bulk 
of the orders since 1905. It lies within the power of 
the British Government so to alter the treaty arrange- 
ments as to exclude German competition in future, 
whilst leaving the field free for the manufacturing 
firms of other countries, and there is no reason why 
the orders which have been going in considerable 
numbers to Germany should not, when the war is 

over, be divided between this country and Belgium. 
The omission, of France in this connection is not in 
any way meant to prejudice our French friends. 
It may be that the time will soon come when their 
friendly competition will be a factor, but hitherto 
their locomotive works have been so fully occupied 
in catering for their home requirements that, as 
mentioned in the writer’s previous article, they have 
been unable to keep pace with the latter, and France 
had to order 470 engines—strangely as it may now 
seem—in Germany. 

At this moment details of German and Austrian 
tenders for Egyptian locomotives will probably be of 
interest, and the following notes relate to ten heavy 
2-6-2 passenger tank engines for which tenders 
were asked in 1911. The engines weigh 54} tons 
empty. 
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Name of firm. Price each. 


£stg.* 

. Borsig, Tegel, Berlin 2634 

rd rliner Maschinenfabrik (Schw svtalpll 2675 
Henschel and Sohn, Cassel 2552 
Henschel and Sohn, Cassel 2450+ 
Hannoversche Masch. A.G. 2629 
Hannoversche Masch. A.G. 25264 
J. A. Maffei, Munich 2642 
Hohenzollern, Diisseldorf 2960 
Oest. Ungar Staats Eisenb. Ges. 2685 
Oest. Ungar Staats Eisenb. Ges. 2583+ 


* The prices have been reduced from Egyptian ‘ats (£1 Os. 6d.) 
to pounds sterling. 

+ These tenders, about £102—103 less 
alternative prices for the same engines, but with outside— 
instead of inside—cylinders and Walschaerts’ valve gear. All 
other tenders were for engines with inside cylinders. The design 
of Messrs. Henschel with outside cylinders at £2450 each was 
accepted. The prices include 8 per cent. ad valorem Customs 
duty, delivered Alexandria. 


per engine, were 


reference 
Janu- 
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Before leaving the question of prices, 
can be made to the writer’s previous article— 
ary 6th, 1914—and it may be well to give 
the following extract from that article :— 

The following are authentic figures relating to prices at which 
leading German firms have recently contracted to supply main 
line locomotives for continental railways in lots of at least 
twelve engines. The figures have been converted into English 
tons and pounds sterling :— 


Weight Price per ton 
Type of engine. of engine for engine 
only. only, 
Tons, 4 
Ten wheels coupled four-cylinder 
compound . . 63 69.27 
Ten wheels six- coupled four- “ey linder 
engine with superheater -« 61.18 65.255 
2-8-0 heavy two-cyl. oe eae 59.05 62.854 
0-8-0 tank engine oe 44,29 66.056 
2-6-0 ,, ” ve on, oe Sood 69.46 
0-6-0 ,, 28.54 62.053 


The tenders for the first three engines in the above table are 
not included. ‘The price for these works out at about £34.50 
per ton. To this T may now explain that the prices were 
quoted per kilogramme weight of finished engines and tenders. 

. 
are four main 
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sources from which locomotive orders may come, 
viz., Asia Minor, China, Japan and the Dutch Indies, 
all of which are open to a British commercial invasion. 

The railways of Asia Minor are now absolutely 
in German hands. Whether anything can be done 
there will depend upon the ultimate trend of Turkish 
foreign policy, and it is too early to say anything 
about this. 

In China the railways are divided into “ spheres 
of influence,” in which Great Britain, Germany and 
Belgium each have a share. The German sphere of 
influence is the province of Shantung, controlled 
from Kiau-Chow. As this district appears at the 
present moment to be about to be wrested from 
Germany by the Japanese, either they or the Chinese 
may lay hold of the German Shantung railway, and 
British manufacturers will doubtless see to this. 
The Americans will also keep an eye on this railway 
as a market for rolling stock. 

In Japan we have generally held a pre-eminent 
position until recent years, but latterly the tempting 
prices of the German manufacturers have had their 
effect on our Japanese friends, and during the last 
few years a large number of German locomotives 
has made its appearance on the Imperia! and other 
railways, including those in Corea. On the Man- 
churian mainland there are some new British and 
also some American engines. The Germans are now 
bound to lose the whole of their locomotive trade 
with Japan, and on those railways of the mainland 
controlled by the Japanese. 

Lastly, the Dutch Indies, formerly an excellent 
market for the British makers, have fallen under 
the German sway. There the influence is wielded 
in Amsterdam, and will de pend a great deal upon the 
ultimate political situation after the war. The Swiss 
locomotive builders have also established themselves 
there, and their competition is certain to be a factor 
to be taken into consideration. 

South America is, however, the continent to which 
attention should at once be directed, for there American 
competition is very keen. We have still a large 
locomotive trade with some of the principal railways 
in the Argentine, Uruguay and Brazil, but generally 
speaking our exports are mainly confined to those 
large railways built with British capital, the seat of 
which is in London. Even these have been from 
time to time passing orders to German firms, though 
generally this has been the exception. There is, 
however, in the Argentine a very large number of 
important railways, the supply of the locomotives 
for which has been almost entirely in German hands. 
These may be divided into those lines run by the 
Argentine Government, those private companies in 
the hands of Argentine directorates, and, lastly. 
other railways largely financed in Germany. As 
regards the first two, now that Germany will be 
unable for some time to come to supply locomotives, 
our firms will probably strain every effort to capture 
some of the trade. It is to these lines that we may 
expect the American firms to devote immediate 
attention, and no time should be lost if we are to do 
anything. 

The railways in the southern part of Brazil— 
especially in the province of Rio Grande do Sul— 
are an excellent source of business for the German 
manufacturers. How far some of these lines are in 
the hands of German capitalists the writer is unable 
to say—probably a good deal of German capital is 
invested in them. Moreover, a portion of Rio Grande 
do Sul—notably Porto Alegre—is for commercial 
purposes practically a German colony, and where 
this is the case, it may be found impossible for 
British makers to obtain a footing. 

Chile should also afford a good opening. Until 
1890 we did fairly well there, but from that time 
onwards the ubiquitous German established himself 
and his locomotives, many of which follow British 
designs. The Americans have also done well in this 
market, and have built similar British-looking engines 
for the Chilian Government Railways. 

Finally, mention must not be omitted of one great 
advantage which some of the large German firms 
have had, viz., that they not only construct loco- 
motives and rolling stock, but they possess their 
own mines, collieries, blast furnaces anc. steel works. 
It is, of course, true that each one of these separate 
departments must show its own profit, but it is 
nevertheless also true that in cases where a large 
foreign order is concerned, it is easy to arrange a 
‘give and take’ method of profit sharing between 
each of the departments on such a basis as to go a 
long way towards securing an order in which all 
participate. 

Though the writer does not recommend a ‘ trust” 
for the purpose of dealing with the home, Indian and 
colonial locomotive and rolling stock trade, yet it 
might be worth while uniting our manufacturing 
forces by considering the formation of a “ foreign 
locomotive and rolling stock corporation,” with a 
view to seizing the present opportunity, and securing 
the German business. Such a corporation should 
include not only the locomotive and rolling stock 
manufacturers, but also collieries, manufacturers of pig 
iron, steel and all raw materials, so as to be able to 
deal with the foreign trade on similar lines to those 
adopted by some of the large German firms. 


se 








GERMANY’S ELECTRICAL EXPORT TRADE. 


Apart altogether from the question of how orders 
have been secured, we have to recognise that German 
firms have succeeded in pleasing their customers. A 
country that can export in one year electrical goods 
alone to the value of £14,500,000 must of necessity 
have something besides a Bismarckian policy behind 
it, and to assert in the face of such astounding figures 
that these goods do not give satisfaction would be 
little short of ridiculous. We have before us as we 
write a list giving particulars of these electrical 
exports in 1913. It refers to many things, but to 
nothing that cannot be made in the United Kingdom. 
Generators, motors, transformers, choking coils, 
accumulators, cables, lamps, carbons, telegraph 
apparatus, and electrical, testing and measuring 
instruments have all been made in our own work- 
shops for many years. Nothing on the list demands 
knowledge, equipment, or skill that British manu- 
facturers do not possess, nor is there any reason, 


that we can see, why they should not be made 
as well here as in Germany. But while the 
war lasts there are difficulties, one of the 


most troublesome being that of obtaining raw 
materials. A section of the electrical trade that has 
already felt the effects of this is the accumulator 
manufacturers. In a letter to Electrical Industries of 
August 10th, Mr. G. E. B. Pritchett, of Pritchett and 
Gold, Limited, says that during the previous week 
there was difficulty in obtaining pig lead and lead 
oxides and the supplies of glassware from the Con- 
tinent, from which source a very large percentage of 
the glass parts of accumulators are derived, have been 
entirely stopped. But we note with satisfaction from 
a later part of Mr. Pritchett’s letter that the position 
with regard to lead is becoming more promising, and 
he anticipates that before long ample supplies of 
this material will be available. The position with 
regard to glass boxes, &c., however, is much more 
serious. Very few of these articles are at present 
made in this country, and this, our contemporary, 
Electrical Industries, points out, is a matter that the 
British Electrical and Allied Manufacturers’ Associa- 
tion ought to look into. Another letter bearing on 
the supply of materials appears in the columns of the 
Electrician. It is written by Mr. Henry Tinsley, an 
electrical instrument maker, who, like ourselves, sees 
no reason why many things that have hitherto been 
made in Germany should not in future be made at 
home. The articles to which the writer calls par- 
ticular attention are permanent magnets, ebonite 
and manganin wire. If, he says, English firms 
would undertake to manufacture and scientifically 
test their manganin in the same way as the Germans, 
instrument makers would only be too glad to purchase 
from them. Similarly with regard to ebonite, English 
firms ought to be able to supply this material at 
equal price and comparable in other respects with 
that obtained from Germany. This letter pays 
tribute to the qualities of the goods our enemies have 
supplied, and to the thorough and scientific methods 
adopted in the land to which they belong. 
Germany has undoubtedly done much to help the 
progress of electrical engineering, and it is common 
knowledge that at the head of some of our largest 
electrical firms German engineers are to be found. 
We have benefited by their experience and they no 
doubt have benefited by ours. Years ago when 
polyphase current was introduced we for a short 
time lagged behind. From the beginning of the 
electrical industry there has always been a tendency 
on the part of English engineers to lean towards 
continuous current; hence it is not surprising that 
in this particular direction continental firms gained 
a slight lead. To-day, however, it is difficult to point 
to anything electrical that cannot be made as well in 
Great Britain as in any other part of the world. At 
the moment the only thing we are really behind with 
is the electrification of railways on the single-phase 
system. That, however, is not because our firms 
cannot make single-phase apparatus ; it is becusea 
the majority of English manufacturers have never 
tried. There has never been a very keen desire in 
this country to see the system make headway. With 
continuous-current railways English engineers are 
quite familiar, and to that system they have adhered. 
But as we have often pointed out, every new step 
our foreign competitors take ought to be followed up, 
and particularly every new step made by the Germans. 








SwepisH-DaNnisH PowrER CaABLE.—An interesting project 
is at present under execution by which Sweden will be able to 
sell to Denmark a considerable part of the electrie energy obtain- 
able from her numerous waterfalls, The Sound, which divides 
the two countries, is only 3} miles in width at its narrowest 
point, and the electric power cable crossing it at this point has 
just been completed and will shortly come into use. According 
to the project, current produced at the Swedish power stations 
will be transmitted by overhead cable at a pressure of 50, 000 
volts, to Helsingborg, where it will be transformed to 25,000 
volts and transmitted by an underground cable three miles long 
to the Swedish coast. The submarine cable above mentioned 
will convey the current across to the Danish coast and this 
current will then be transmitted by an underground cable ore 
mile long to Helsingér (Elsinore), where it will again be trans- 
formed to 50,000 volts. From Helsingér the current will be 
carried to Copenhagen by overhead connections. For the most 
part the cable rests on the bottom of the sea, except at the coast 
at each end, where it is embedded in the earth, 
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QUEENSLAND 


GOVERNMENT RAILWAYS—LOCOMOTIVES OF 1864 AND 


1914 








EIGHT-COUPLED PASSENGER ENGINE, QUEENS- | 
LAND GOVERNMENT RAILWAYS. | 


THE jubilee of the turning of the first sod on the first 
section of railway line in Queensland has just been cele- | 
brated by the Government Railways of the State. In | 
connection with the celebration there has been exhibited 
at Brisbane a selection from the rolling stocks in use in 
1864 and 1914. Among the 1914 exhibits was the new 
type of passenger locomotive illustrated herewith. This 
locomotive is of the 4-8-0 type, and has been designed by 
Mr. Charles F. Pemberton, chief mechanical engineer, and 
constructed from imported raw material at the Ipswich 
works. The time taken from the commencement of 
marking off the plates, &c., to the steaming of the engine 
was, we are informed, six weeks. 

The locomotive is intended for mail and passenger 
service on the Brisbane-Sydney route. On this route | 
the Toowoomba Range has to be passed over. A section | 
of the line, including this range, is shown in one of the 
engravings. For a length of 19 miles the route abounds | 
in gradients of 1 in 50 and in curves of 5 chains radius. 

_In service trial runs, we are informed, the new engine has 
kept scheduled time satisfactorily on the section. 

The locomotive is the first on the Queensland Railways 
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PROFILE OF LINE BETWEEN 


to be fitted with piston valves. These have inside admis- 
sion and are operated by Walschaerts valve gear. The 
steam regulator is of the balanced type. Pneumatic 
pressure is employed for operating the blow-off cock, and 
the sliding ashpan doors. The fire-bars are of the rocker 
type. The boiler plates are of steel gin. thick in the barrel 
and }jin. at the wrapper plates. The fire-box is of copper. 
The boiler tubes are 242 in number, 1}in. in external dia- 
meter, and are of steel coated with copper. Among the 
auxiliaries fitted may be noted Wakefield’s mechanical 
lubricators, two 9} mm. Sellers injectors, and the Westing- 
house brake operating two 13in. brake cylinders. The 
sand-box is fitted on top of the boiler, and works by 
gravity. At 80 per cent. boiler pressure the tractive force 
works out at 21,735 lb., and the ratio of adhesive weight 
to tractive force at 4. It is estimated that the engine can 
pull 230 tons at 20 miles an hour on a gradient of 1 in 50 
and over 5 chain curves. Two other locomotives of the 
same type are under construction at the Ipswich shops. 
One of these is being fitted with a Schmidt superheater 
and the other with a Robinson superheater. The following 
are the principal dimensions, &c., of the engine :— 


Gauge 


Diameter of cylinders 18in 

Stroke of cylinders .. .. 23in 

Diameter of coupled wheels 4ft. 

Diameter of bogie wheels 2ft. 4in. 

Rigid wheel base.. .. .. 12ft. 6in. 

Total wheel base .. 22ft. lin. 
Heating surface .. 1340 square feet. 


Grate area 


és 21.37 square feet. 
Steam pressure .. 


175 lb. per square inch. 


Height of boiler centre line above rail level 7ft. 3in. 
Weight of engine in working order .. 52 tons 13 ewt. 
Weight available for adhesion : 40 tons 8 ewt. 
poe of tender in running order 40 tons. 

Coal capacity oe ee es ee 7 tons. 

Water canacity a 3500 gallons. 


Weight of engine and tender in running order 92 tons 13 ewt. 








MopERN Practice IN Mininc.—In reviewing Vol. III. of 
Sir R. A. 8. Redmayne’s work in last week’s issue we stated 
that ‘‘ the ventilation of mines and the mechanical engineering 
of collieries will form the subjects of the two final volumes.” 
Our attention has been called to the fact that only Vol. V. remains 


| centres, recently built by the firm of John Hetherington 





to be issued, and that Vol. TV. dealing with the ventilation of 
mines was published in 1911. 
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LARGE PIT LATHE. 


A MASSIVE and powerfully geared pit lathe with 98in. 


and Sons, Limited, Manchester, is illustrated on page 212. 
The machine weighs approximately 165 tons, and the fast 
headstock for convenience of shipment and handling is | 
made in four pieces. The latter is of massive box pattern, | 
the gearing being arranged in one section, driven by a self- 

contained three-to-one variable-speed electric motor, 

giving a number of spindle speeds through single, double, 

treble and quadruple machine-moulded gearing. The 

wheels are of cast iron, and the pinions of steel four pitches 

wide, arranged on short stiff shafts which revolve in parallel 

gun-metal capped bearings. The changes of speed are 

effected by sliding gears operated by means of racks and 

pinions. The main spindle is of hard forged steel revolving 

in massive adjustable parallel gun-metal bearings, the 

rear bearing being of the square collared thrust pattern 

with adjustable fine-threaded lock nuts and anti-friction 

washers. The spindle has a flange of large diameter, and 

parallel nose fitted with a massive face plate of box section 

held securely by steel bolts. The face plate is 16ft. dia- 

meter and lft. 6in. deep, and is built up of two sections 

with eight spur segments. It has machined tL slots. 
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GASEOUS EXPLOSIONS. * 


Tue following report is devoted partly to the special con- 
sideration of temperature measurements and subjects arising 
therefrom, and partly to the illustration of the use which can 
be made of the data obtained by the Committee. 

Methods of Measuring Temperature of the Charge m a Gas 
Engine Cylinder under Working Conditions.—One of the problems 
requiring solution was the direct measurement of the tempera 
ture of the working agent in the cylinder while the engine was 
running under ordinary working conditions. The difficulty of 
making this measurement arises from the fact that during the 
explosion of the charge in the engine cylinder the temperature 
is sometimes higher than that of the melting point of platinum 
or of the couples which can be put in the cylinder to make the 
measurement. 

In Note 32 is described a method devised by Professors 
Callendar and Dalby,t which for the first time enabled direct 
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Fig. 1 


observation of the suction temperature to be made while: the 
engine was working not only under normal conditions, but 
under special conditions, during which the richest possible 
mixture was used and the temperature reached at explosion 
was considerably higher than that occurring in practice. The 
thermometer itself consisted of a piece of platinum wire about 
0. Tin. long and ;75in. in diameter, arranged with compensating 
leads. It is placed in a thermometer valve, which is inserted 
through the spindle of the admission valve in the manner shown 
in Fig. 1, in which P is the platinum thermometer, and T is 
the head of the thermometer valve which is inserted centrally 
in the admission valve A. The spring 8S serves to close the admis- 
sion valve, and the spring U serves to close the thermometer 
valve. The main casting C carrying these valves is bolted to the 


| engine in the ordinary way. A separate cam is mounted on the 


There are two heavy compound slide rests, one at the | 
front and one at the back, with full swivels, each secured 
by turned steel bolts. The slides are designed with square | 
projections and setting-up strips. Adjustments are made | 
by means of square threaded steel screws of large diameter 
working in long gun-metal nuts, all mounted on square 
box pillars which are arranged for bolting in any required 
position on the stretcher beds. The self-acting motion for 
the slides. is derived from the main spindle, through a 
slotted crank disc, rocking shafts in the pit, universal idler | 
pulleys, chains, weights and ratchet discs, so as to give two 
feeds per revolution of the spindle. 

The bed of the machine is of strong box pattern built | 
in sections, accurately jointed and securely bolted together, 
the top face being provided with L slots planed from the | 
solid and arranged to receive the fast-and-loose headstocks, | 
stretcher beds and pillar compound rests. The stretcher | 
beds are of similar pattern, planed on the top and bottom 
faces, the top faces having L slots and being arranged to 
be bolted to the face of the bed in various positions. The 
movable headstock is built in two pieces, fitted to the bed 
and secured by turned steel bolts engaging with L slots 
in the bed. It is adjustable by means of pinching racks, 
and the barrel is bored and fitted with a hard steel hollow 
sliding spindle of large diameter, adjustable by a hand 
wheel, square threaded steel screw and long gun-metal 
nut for quick adjustments, and worm wheel, disengaging 
worm and star wheel for fine adjustments. The front end 
of the spindle is bored conical and fitted with a cast steel 
centre and Stauffer lubricator. The front end of the barrel 
is split and fitted with a locking nut. 

The following are the chief dimensions 


of the lathe :— 


98in. 

24in. and 36in. 
18in and 30in. 
16ft. and 1ft. 6in. 
308.8 to 1 


rae Oey Se ee 
Spindle diameter and length of front journal 
Spindle diameter and length of back journal 
Face plate diameter and depth throughout .. 
ratios, exclusive of motor gears .. .. 
Total gear ratio, including motor gears and 
from 300 to 900 r.p.m. .. 


1544 to 1 
per minute, minimum 4 


motor s 
Spindle revolutions 

PR oe es oe ee, we. joe 
Swings in diameter over fender and base plate 
Admits between centres .. 
Pit length, width and depth 
Pit swing in diameter .. .. .. 
Pit swing in front of face plate .. .. .. 
Feeds per revolution of spindle (six changes) 
Fast headstock base length and width .. .. 


0.194 and 16.53 
16ft. 4in. 

.. .«. 4ft. to 16ft. 9in. 
25ft. by 8ft. 3in. by 5ft. 9in, 
—- = 


06 to .4in. 
Oft. Yin, by 14ft. 





half-time shaft to operate the central thermometer valve, and 
the complete arrangement is shown in Fig. 2, where E is the 
cam ; l and L are levers keyed to the supplementary shaft Q, 


| which is carried on the casting F ; the spring S maintains contact 


between the end of the level 1 and the cam. The end of the 


— 














bested 


Lay Shaft of 
Gas Engine. 






Pig. 2 


thermometer with the leads projecting is shown at B, The 
lever L is in contact with the nut N on the thermometer valve. 
The cam is so designed that during the explosion period the valve 
is closed, and the thermometer therefore screened from the 
action of the gas. In this way the thermometer is withdrawn 
just before the end of compression, so that at this critical period 
of the cycle there is nothing in the shape of a protuberance to 
cause pre-ignition. When the platinum thermometer is exposed 
* British Association, Australia. 1914. Seventh report of the 
Committee, consisting of Dr. Dugald Clerk (chairman), Professor 
Dalby (secretary), and Professors W. A. Bone, F. W. Burstall, H. L. 
Callendar, E. G. Coker, H. B. Dixon, Drs. R. T. Glazebrook and 
J. A. Harker, Colonel H. C. L. Holden, Professors B. Hopkinson and 
J. E. Petavel, Captain H. Riall Sankey, Professors A. Smithells and 
W. Watson, Mr. D. L. Chapman and Mr. H. E. Wimperis. Condensed. 
t “ Proceedings,” Roy. Soc., A. vol. Ixxx. 1907. 
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in the cylinder and connected to the Wheatstone bridge and 
galvanometer on which the indications are received, the circuit 
is made by a contact maker on the crank shaft when the crank 
passes through an assigned crank angle, and is broken by the 
contact maker when the crank passes through a second assigned 
crank angle a little creater than the first, so that the electrical 
jneasuring device is ir operation during 5 deg., 10 deg. or 15 deg., 
as the case may be, 

This contact maker is a very important part of the electrical 
equipment used in connection with these temperature measure- 
iments, as it enables a definite make and a definite break to be 
made in the electrical circuit, and, in addition, enables the time 
between the make and break to be adjusted with accuracy. 

The contact maker—Fig. 3—consists of a brass bush B, 
keyed to a lay shaft of the engine, and carrying two fibre washers 





or cams W, and W,, which can be yr og in any relative 
angular position against the flange of the bush by the nut N. 
A radial step, as w,, is made in each washer, and the surface 
gradually rises from the bottom of the step to the normal circular 
surface of the washer. The reflexed ends of the stiff springs 
S, and 8, rest on the fibre cams. A projection Z carrying a 
platinum-pointed screw p is riveted to one of the springs, and 
the screw p is adjusted so that its point is just clear of the 
platinum rivet in the other spring when both springs are riding 
on the circular surfaces of their respective cams, Contact is 
made when the rotation of the lay shaft in the direction of the 
arrow brings the radial step w, of the cam W, under the spring §,, 
thereby allowing it to fall down the step, thus bringing p and r 
together. Contact is broken when the radial step w, of the cam 
W, reaches the spring 8,, thereby allowing the second spring 
to fall down the step w,. The epoch and duration of contact 
are readily adjusted by adjusting the angular positions of the 
cams relatively to the bush and also with regard to one another. 
The distances between the springs and the platinum contacts 
and the steps w are exaggerated in the diagram in order to make 
the principle of the apparatus clear. The percussion form of 
contact with platinum points is found to give definite and certain 
results. The contacts keep clean, and no trouble of any kind 
is experienced with them. The general arrangement of the 
electrical connections are shown in Fig. 4. In_ this figure, 
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PS, QS are the equal ratio arms of the Wheatstone bridge. 
The galvanometer G is connected to the point S and to the 
sliding contact on the bridge wire B W. The thermometer and 
its leads P are connected on one side of the bridge wire, and the 
compensator C and the balancing resistance R on the other. 
The battery circuit includes a mercury reversing key K, an 
adjustable resistance r, and a storage cell V; and the battery 
is connected to the bridge at the points P and Q, and to the 
brushes of the periodic contact maker at E. The brushes E 
are carried by an insulated arm A bolted to a divided disc O 
riding loosely on the lay shaft of the engine, and capable of 
being clamped in any position by the screw L. The index 1 
shows the crank angle corresponding to the middle point of the 
contact when the insulated copper strip D carried in the fibre 
bush F passes under the brushes. 

The temperature is measured, therefore, during a particular 
crank angle determined by the setting of the contact maker. 
This can be set, while the engine is running, to determine the 
make and break at any assigned crank angle in the revolution. 
It was usually set so that the interval between the make and 
break was 5 deg. or 10deg. In this manner the mean temperature 
over @ small crank angle can be measured at any point in the 
cycle, except only during the period of the explosions when the 
thermometer is withdrawn from the cylinder. But although 
there is this possibility with the method it is desirable to measure 
the temperature at a point on the cycle where the rate of change 
of temperature is at a minimum. This point occurs just after 
the closing of the suction valve. The great advantage of making 
the measurement at this point is that the thermometer is exposed 
to the incoming charge during the whole of the suction stroke 
and therefore the thermometer valve tends to assume the tem- 
perature of the charge ; consequently, the temperature which 
the small wire is set to measure does not differ greatly from the 
temperature of the metal in which it is mounted. This con- 
dition tends to minimise the errors of measurement. At any 
other point in the cycle the rate of change of temperature is 
greater ; and the error of the measurements, therefore, is likely 
to be greater owing to the lag of the thermometer. On the 
expansion stroke, for example, the temperature may vary as 
much as 150 deg. during the movement of the piston through 
one-tenth of the stroke. Just after the closing of the suction 
valve the variation of the temperature during the movement of 
the piston through one-tenth of the stroke is only about 20 deg. 

Having found the temperature at one point in the cycle, the 
temperature at any other point can be calculated by using the 
charge itself as the thermometric agent. The characteristic 
equation of the charge is P V + 'T = a constant. If, therefore, 
from the indicator diagram taken at the time the temperature 


was measured, the corresponding pressure and volume are 
measured, then the temperature at any other point of the cycle 
can be calculated by the aid of this constant and the pressure 
and volume scaled from the indicator diagram, allowance being 
made for chemical contraction of the charge after explosion. 
It is necessary to have accurate indicator diagrams from which 
to measure the pressure and volume for this purpose, and this 
has led to the development of an optical indicator. 

Example of the Application of the Method to an Engine Trial 
—72—at the City and Guilds (Engineering) College.—The general 
procedure in making temperature measurements by this method, 
and with an improved optical indicator devised by Professor 
Dalby and Dr. Watson, may be illustrated by data obtained 
during a trial made at the City and Guilds (Engineering) College 
by Professor Dalby last year, a full report of which will be found 
in Note 32 communicated to the Committee. 

Indicator Diagrams.—In each trial two indicator diagrams 
were taken, namely, a complete diagram showing the pressure 
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Fig. 6 


and volume during the whole cycle ; and a diagram taken with 
a thin disc stopped down so as to give on a large scale the portion 
of the diagram during the pumping stroke. The diagrams are 
in general calibrated in situ. In carrying out a series of experi- 
ments, however, it was found that the scale was so constant 
that it was unnecessary to calibrate each diagram separately. 
The scale was therefore made for the two discs used, and was 
checked from time to time. A pair of typical diagrams taken 
during trial No. 72, together with the scales, are shown in 
Figs. 5, 6, 7, 8. The following data relate to trial No. 72 :— 
Mixture, 6.88 air to 1 gas by volume. Jacket tempereture, 
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Fig. 8 


29.5. Temperature measured at crank angle, 200 deg., 77 deg. 
Cent. Pressure measured from the diagram at 200 deg. crank 
angle, 14.7 per square inch. Volume measured at this point, 
0.3872 cubic feet. Speed, 106 revolutions per minute. The 
gas constant for the charge is therefore P V ~ T = 0.01616. 
This constant may now be used to calculate the temperature 
at any point along the compression curve, since at a point where 
the pressure is P and the volume V, the temperature is— 
ee Se 

01616 

Fig. 9 shows temperature curves for the compression stroke 
calculated in this way, both for trials 72 and 73. Trial 73 was 
run at about 200 revolutions per minute. ‘The constant, how- 
ever, cannot be applied during the whole cycle, because, although 
the weight of the charge remains the same, assuming that there 
is no leak, yet, the volume corresponding to this weight is 
slightly different after the explosion has taken place owing to 
the contraction due to the chemical reart t of the con- 
stituents. The chemical contraction is calculated from the 
analyses of the gases. In the gas used in the experiments referred 
to the contraction amounted to 3.14 per cent. The effect of 
this is to change the gas constant for all points along the expan- 
sion curve from 0.01616 to 0.01565. 

The curve—Fig. 10—shows the temperatures calculated 
along the expansion curves for trials 72 and 73. When applying 
this method of taking the temperatures the governor should 
be put out of action so that there shall be no change in the rate 
of the supply of gas which will produce a disturbance of the 
temperature in the cycle. Any disturbance produced in a 
particular cycle causes a temperature wave through a long 
series of succeeding cycles. In practice the gas engine can be 
run without any difficulty without the governor if the engine 








is coupled to a generator, because the generator automatically 


settles down to the speed corresponding to the power applied 
to it, and by regulating the resistance of the armature or the 
fields, or both, the desired speed can be maintained for long 
riods. A special switch board and a resistance board have 
n designed for the engine at the City and Guilds (Engineering) 
College for the purpose of controlling the generator. 

Method of Measuring the Temperature of the Charge by Means 
of a Thermo-couple.—The second method of measuring the 
temperature of the charge in the cylinder is by means of a 
couple, This method has been developed by Dr. Coker and Mr. 
Scoble at the Technical College, Finsbury. it was found that 
alloys of platinum with rhodium and iridium respectively were 
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TRIALS 72 ano 73 
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Fig. 9 


able to withstand the temperature of explosion near the walls 
of the cylinder for some hours or even days when made into 
thermo-couples ;,f55in. to zof5ain. thick, provided the engine 
was not overloaded. The actual temperature measurement 
is made by observing the change in the electromotive force 
produced in this couple by a change in temperature. The 
small changes on the electromotive force produced by a couple 
of this kind can be measured with great accuracy on the bridge 
described below. The general relation between electromotive 
force and temperature found for one of the couples used is— 


E (microvolts) = —174 + 7.6075 T ~ 0.001673 T2, 


The general arrangement of the apparatus is shown in Fig. 11. 
The battery B and resistances R, and R, are arranged in circuit 
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so that the fall of potential between the extreme points of a 
bridge wire B W can be adjusted to 1 millivolt. This is tested 
by the electromotive force of a cadmium cell C, which can be 
opposed to the battery electromotive force by means of the 
upper key K,, an allowance for the known temperature variation 
of the electromotive force of the standard cell used being made 
by an adjustable contact maker D. The thermo-electric couple 
H has one lead connected to the lower key K,, and the other 
set to a set of resistances 8 in the main circuit, each of which 
gives a difference of potential of 1 millivolt when the adjust- 


R2 


D 
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ments are correct. During an observation, therefore, the battery 
electromotive force — that of the couple and the readings 
of the bridge wire and step resistance taken together measure 
the electromotive force of the couple when the galvanometer G 
shows a balance. The scale of the bridge wire is graduated to 
read to 10 microvolts, and single microvolts may be read by 
estimation. The majority of the observations were taken when 
using a D’Arsonval galvanometer, giving, on a scale distant 
110 cm., a deflection of 560 mm. for 1 microvolt. The contact 





maker used with this apparatus is one devised by Professors 
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Callendar and Dalby, which has already been described and 
illustrated in Fig. 3. 

Suction Temperature.—Direct measurements of the suction 
temperature were made at the City and Guilds (Engineering) 
College during the session 1912-13 on a Crossley gas engine, 
with a cylinder Tin. in diameter, stroke l4in., and with a com- 
pression ratio of 4.8. The object of the experiment was to show 
how the suction temperature varied with the speed, with the 
jacket temperature and with the mixture. The apparatus 
with which the measurement was made has been already 
described. The results of the experiments are shown by the 
curves—Fig. 12. It is proposed to repeat these experiments 
on engines of more modern type, and with higher compression 
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ratios, as soon as the development of the new laboratories at the 
College render it possible to do so. 

The Cyclical Variation of the Temperature of the Charge in a 
Glas Engine Cylinder.—An example has already been given of 
the method of determining the cyclical variation of the tempera- 
ture of the charge in a particular experiment, deducing it from 
the temperature measured at a point on the compression curve 
in combination with accurate indicator diagrams. The experi - 
ment was made at the City and Guilds (Engineering) College 
on the gas engine already referred to. The engine is not of 
recent construction and therefore the compression ratio, viz., 
4.8, is low compared with the ratios of gas engines of more 
modern construction. Dr. Coker and Mr. Scoble have measured 
the cyclical variation of temperature on a more modern engine 
constructed by the National (‘as Engine Company in 1907. 
This engine has a cylinder Jin. in diameter, and a stroke of 
l5in. The maximum volume occupied by the charge is 5.8 
times the minimum volume. The method adopted was to 
measure directly by means of a platinum couple the temperature 
at various points along the compression curve and along part 
of the expansion curve, but the highest temperature had still 
to be measured by using the charge itself as a gas thermometer. 
\ value of P V = T is selected from a point on the expansion 
stroke, and the constant so found is used to calculate the higher 
temperatures. In this method it is unnecessary to make any 
calculation regarding the chemical contraction before and after 
explosion because the temperature is measured after the explo- 
sion, but the rate of change of temperature at the point where 
the temperature is measured is very great, and therefore, in 
comparing the two methods, it is necessary to choose between 
a temperature measured when the rate of change is great with 
a corresponding lag and no correction for chemical contraction, 
as against a method of measuring the temperature when the rate 
of change is a minimum, viz., just after the closing of the suction 
valve, and allowing for chemical contraction. With suitable 
precautions, both methods can be made to give consistent 
results. The curve in Fig. 13 shows the temperature cycle in a 
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gas engine cylinder determined by Dr. Coker and Mr. Scoble 
when the ratio of air to gas was 7.35 to 1. The jacket tempera- 
ture was 35.6 deg. Cent., and the highest temperature calculated 
was 1836 deg. Cent. 


Temperature Cycle of Gas Charge.—Conditions. 
F ¥y L 9 


Curve Ratio of air to Jacket outlet 
number. L.H.P. gas. temperature. 
Deg. Cent. 

1 10.24 7.35/1 35.6 

2 9.96 7.08/1 37.2 

3 10.11 7.13/1L 81.4 

4 10.36 6.71/1 40.6 

5 10.36 v= east 52.8 

6 B74. «. .»+ Ce 43.7 


A pplication of the Work of the Committce to Practical Problems. 
—The application of the work of the Committee to practical 
problems can be illustrated in connection with the calculation 


of the heat exchanged between the working agent and the walls 
of a gas engine cylinder. 

First Law of Thermodynamics and the Quantities Necessary to 
Apply it to Determine Heat Lost or Gained by the Working Charge 
during a Change of State-—Let A—Fig. 14—be a point on the 
pressure volume diagram representing the state of a working 
agent with regard to its pressure and volume. Let the state 
change along the path A, B, so that B represents the state 
after the change. ‘Then— 


The heat received ( The The 
by the working change work 
agent from its ex- { Mass ) of its done by 
ternal environment } om of ‘4 internal - -}-. theagent (1) 
during the change (charge | energy on its 
of state from A to per environ- 
B pound J) \ ment 
That is, reckoning in thermal units— 
> . Z 
Q = M(En-E, ) 4 J a ee SB 


In which Q is measured in pound calories; M is the mass of 
the charge in pounds ; Ex is the internal energy of the charge 
in its final state ; E, is the internal energy of the charge in its 
initial state ; Z is the work done by the agent on its environ- 
ment measured in foot-pounds ; J = 1400. 

Earlier it was assumed that the specific heat of the gas used 











Fig. 14 


in the gas engine cylinder was constant, and that the change of 
internal energy was determined by the change of temperature 
only. With this assumption the first term on the right-hand 
side of the equation was reckoned by merely multiplying the 
specific heat into the change of temperature corresponding to 
the change of state from A to B, the mass of the charge M being 
calculated from the general relation— 
PV 
y ae 
: ct 
corresponding values of P, V and T being taken from any point 
on the path where they could be determined. It is known, 
however, that the specific heat is wariable, and the Committee 
began their work by reviewing all the available experimental 
data in connection with the subject. Several members of the 
Committee were themselves carrying out researches in relation 
to this problem at the same time. 

Data Found to Enable this Determination to be’ Made.—The 
aim of the Committee was to ascertain the true value of the 
specific heat at constant volume Ky, or, to put it in another 
way, to ascertain the relation between the internal energy of 
the gas and its temperature. In dealing with gas engine problems 
it is more convenient to combine equations (1) and (2) into a 
single expression in which the specific heat is given not in terms 
of the unit of mass, but in terms of the unit of volume at standard 
pressure and temperature. Substituting in equation (3) for 
the standard pressure, 1 atmosphere, for the standard tempera- 
ture, 273 deg. Cent. absolute, and for the gas constant, ¢ = 96, 
it will be found that the weight of a cubic foot of the working 
agent at standard temperature and pressure is .081 lb., and 
therefore in terms of foot-pounds, and still assuming that the 
specific heat at constant volume is constant, equation (2) 
becomes— 

JQ = .081 J Ky (change of temperature) + Z. 

The quantity 0.081 J Ky represents the change of internal 
energy in foot-pounds per degree change of temperature per 
cubic foot as measured at standard temperature and pressure. 
When Ky is variable and is a known function of T, say, ¢ (T) 
the term becomes— 


(3 


0.081 J | ~~ (T)aT. 
1 


Values of this expression in which the lower limit T, is 0 deg. 
Cent. can be read off the curve given in Fig. 15, which is taken 
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from the first report. To use this curve to find the internal 
energy corresponding to a given state point it is necessary to 
measure the pressure P and volume V from a P V diagram, and 
also to determine the absolute temperature T. The correspond- 
ing volume at standard temperature and pressure is then cal- 
culated from the equation— 
els 

v; = VP To 

L Po 


This calculated value of Vo when multiplied by the internal 
energy as given by the curve for the temperature T gives the 
internal energy of the gas corresponding to the given state point. 
Symbolically, let— 


E, = internal energy corresponding to the position of the 
state point A ; 
Va, = the corresponding volume measured at A reduced 





to standard temperature and pressure ; and 











= the ordinate of the curve measured at the temperature 
corresponding to the temperature of the state 
point ; then— 
E, = Va Y2. 


The position of the points A and B on the P V diagram give. 
no indication of the temperature at A or B. If the temperature 
at one of the points, however, is known, then the temperature 
at the second point can be calculated from the relation— 

P. Va — Ps Vn 
a Ts id 
This relation expresses the characteristic equation for gases, 
and is quite independent of the specific heat of the gases con. 
cerned. It applies to all positions of the state point in the P V 
diagram enone that the following two conditions are satisfied : 
—Condition 1; That there is no change in density of the ga 
such as may be produced by some change in its chemical con- 
stitution. Condition 2: That the weight of the working agent 
during the change of state from A to B is constant. 

It is fundamentally important, therefore, to be able to measure 
by direct observation the temperature corresponding to at least 
one position of the state point in the diagram, because by mean 
of this temperature and the relation expressed in equation (4) 
the temperature corresponding to any other position of tli 
state point in the diagram can be calculated, providing alway 
that the conditions i and 2 are not violated during the chang: 
of state. If the first condition is violated, there is a small 
change of volume caused by chemical action as the state point 
moves from A to B, and in order to calculate the magnitude of 
this change it is necessary to have a chemical analysis of thu 
gas before and after chemical action. When these analyse 
are known a correction can be made and equation (4) can still 
be applied to calculate the temperature. This kind of action 
has to be reckoned with, for example, if the state point A is 
on the compression curve of a gas engine and the state point | 
is on the expansion curve. 7 

The earlier part of this report shows that the Committee hia 
given a good deal of consideration to the subject of the direct 
measurement of temperature, and that individual member 
have worked at the problem successfully. Examples have bee: 
given earlier in the report of methods which have been applic 
and are being used in the researches which are now being carried 
out. This example shows how the equation (4) is used to 
calculate the temperature for different positions of the stat: 
point B from observations of a single temperature. The single 
temperature which it is most useful to know is the suction 
temperature, and this may be defined as the temperature of thi 
charge in the cylinder just after the admission valve is closed 
There is then a definite weight of charge in the cylinder at i 
definite pressure and volume, and at a definite temperatur 
Allowing for the chemical contraction, equation (4) can lx 
applied along the expansion curve. : 

The Committee has examined into the question of leak ot 
charge, and have come to the conclusion that in most cases in a 
modern engine it is a negligible amount when proper precautions 
are taken. These considerations show how important the suction 
temperature is in combination with the indicator diagram, a 
from this température and the pressure and volume given by the 
diagram the state of the working agent all through the cycle 
can be determined, at least approximately. The values of th: 
suction temperature for a particular engine are exhibited in 
Fig. 12 above, and a diagram of the kind would be useful in 
connection with any internal combustion motor. _ : 

To resume, it can now be assumed that it is possible to fix a 
temperature for one particular position of the state point .\, 
and then the temperature at the end of the change of state B, 
if not observed, can be calculated. With a knowledge of those 
temperatures the internal energy of the working agent can be 
read off from the curve—Fig. 15—and then the first term on 
the right side of the equation, viz.— 

Es - E, = change of internal energy, 


Ye 


(4) 


is determined. 

The value of the second term on the right side of equation (1) 
is merely the value of the shaded area under the path A} 
expressed in foot-pounds. Consequently, from a pressur 
volume diagram giving the initial and final conditions of tlh: 
working agent and the path of the state point in between, 
together with the temperature corresponding to one position 
of the state point, the right side of the equation can be deter- 
mined and the heat gained or lost by the working agent during 
the change can therefore be computed. If there is no gain or 
loss of heat the work done is done at the expense of the internal 
energy of the working agent itself. One of the main objects 
of the Committee has been to extend our knowledge of the 
physical constants of the gases by the careful examination otf 
methods, apparatus, and results of various investigators, 
including members of the Committee, and change of state of 
the working charge in a gas engine can now be followed with a 
degree of accuracy which hitherto has been impossible. 

A diagram from an actual gas engine shows the P V changes 
during the whole of the four-stroke cycle, but the method 
explained above can only be applied to determine the heat 
exchanges during that part of the cycle when the weight of 
charge enclosed int the cylinder is constant—i.e., during the 
period between the closing of the suction valve and the opening 
of the exhaust valve. There is no difficulty in applying the 
method practically to a change of state along the compression 
curve because the conditions 1 and 2 above are fulfilled. There 
is no chemical change and the weight of charge is constant. 
Applying the method to the analysis of the expansion curve, 
however, there is difficulty. The left side of equation (1), Q, 
gives the heat gained or lost by the gas during a change ol 
state. Q includes the heat gained by combustion as well as the 
heat gained or lost from outside, so that it must be written 


Q=0+46, 


where O represents the heat gained or lost to the outside, and 
C represents the heat produced by combustion during the change. 
The difficulty is to separate these two during a change of state 
along the expansion line. It is probable that combustion is 
not quite complete at the point of maximum pressure ; in fact, 
some combustion may be going on right up to the point at which 
the exhaust valve opens. If, therefore, two points are taken on 
the expansion curve and this method of analysis is applied, 
neglecting O, the heat loss determined will obviously be too 
great. An analysis of the diagram by this method will be found 
in Dr. Clerk’s Gustave Canet Lecture, and need not, therefore, 
be further pursued. eee ™ 

Attention may be specially drawn to the curves in Fig. 12, 
which show the results of trials made for the purpose of ascer- 
taining the relationship between the suction temperature and 
the strength of the mixture used and on the speed. When the 
mixture is 9 parts of air and 1 part of gas by volume, the suction 
temperature is about 70 deg. Cent. at a speed of 100 revolutions 
per minute. At 200 revolutions per minute the suction tem- 
perature is increased to 78} deg. Cent. At the constant speed 
of 200 revolutions per minute the temperature gradually in- 
creases as the mixture becomes richer; with a 10 to 1 mixture 
the temperature is 75 deg. Cent., and this increases to 964 deg. 
Cent. with a 6 to 1 mixture. At the lower speed the change in 
temperature is almost as great for a corresponding change 11 
the mixture, namely, from 67} deg. to 82 deg. Cent. With 
modern engine using a higher compression it is probable that 
the temperatures would be generally higher. Fig. 13 shows the 
cyclical variation of temperature as determined by Dr. Coker 
on a more modern engine, and the suction temperatures given 
by him are of the order of 200 deg. Cent. Dr. Coker explains 
this high suction temperature as being partly due to the reten- 
tion of hot gas and partly due to the long exhaust pipe which was 
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Dalby and Callendar’s experiments have shown that when 
using rich mixtures the maximum temperature in the cylinder 
is probably about 2000 deg. Cent., and these results have been 
confirmed by Coker and Scoble. For the mixtures used in 
ordinary working conditions the experiments of Dalby, Callendar, 
Coker and Scoble show that the temperature is about 1800 deg. 
Cent. It is hoped to continue the experiments on temperature 
measurements when engines of more modern construction have 
hcen installed in the new engine laboratory of the City and 
(Guilds (Engineering) College. 

The concentration of research on the accurate measurement 
of temperature is a necessary step towards a more certain know- 
ledge of the specific heat of gases at high temperatures; and 
the vital importance of this subject is indicated by the brief 
explanation given above of the method by which the deter- 
mination of heat exchange between the working charge and the 
walls of the cylinder can be made. So far, the Committee has 
only been able to present the curves given in Fig. 15, as repre- 
senting the most reliable data available. The practical use to 
which the curve can be put is illustrated by using the data 
given by it to find the efficiency of an engine working on the 
Otto cyele without loss of heat, assuming that the mixture 
used is that specified near the curve in Fig. 15, this mixture 
heing very much nearer the actual mixture used in a gas engine 
than air, 


Thermal Efficiency. 


! Efficiency calculated from Efficiency of 
r the curve and fot the « the 
mixture given in Fig. 13. air standard, 
* wwe A aa ee . 242 
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rhe Committee is of opinion that it can usefully continue 
its work by organising research on the lines which have been 
foreshadowed in this report. The Committee recommend, there- 
fore, that it be again re-appointed, and that, in view of the 
expensive nature of the research and the organisation involved, 
the sum of £100 be granted to it. 





PATENTS, DESIGNS AND TRADE MARKS 
(TEMPORARY) RULES. 


We give below in full the text of the Statutory Rules 
and Orders No. 1255 which have been issued by the 
Board of Trade to carry out the provisions of an Act 
just passed. A full explanation of the meaning and 
object of these Rules will be found in a leading article 
to-day. 


by virtue of the provisions of the Patents, Design's, and Trade 
Marks (Temporary Rules) Act, 1914, the Board of Trade hereby 
make the following Rules ;— 

1. The Board of Trade may, on the application of any person 
and subject to such terms and conditions, if any, as they may 
think fit, order the avoidance or suspension, in whole or in part, 
of any patent or licence granted to a subject of any State at war 
with his Majesty, and the Board, before granting any such appli- 
cation, may require to be satisfied on the following heads :— 

(a) That the patentee or licensee is the subject of a State 
at war with his Majesty ; 

(4) That the person applying intends to manufacture, or 
cause to be manutactured, the patented article, or to 
carry on, or cause to be carried on, the patented 
process ; 

(c) That it is in the general interests of the country or of a 
section of the community, or of a trade, that such 
article should be manufactured or such process carried 
on as aforesaid. 

The fee to be paid on any such application shall be that speci- 
fied in the First Schedule to these Rules and the fee payable 
on depositing foreign documents or other papers for the purpose 
of a record not already provided for under the Patents and 
Designs Act, 1907, and the Trade Marks Act, 1905, shall be that 
specified in the First Schedule to these Rules. 

An application under this section must be made on Patents 
Form No. 36 contained in the Second Schedule to these Rules, 
and shall be filed at the Patent-oftice. 

The Board of Trade may at any time, in their absolute dis- 
cretion, revoke airy avoidance or suspension of any patent or 
licenee ordered by them. 

For the purpose of exercising in any case the powers of avoid- 
ing or suspending a patent or licence, the Board of Trade may 
appoint such person or persons as they shall think fit to hold an 
inquiry. 

Any application to the Board for the avoidance or suspension 
of any patent or licence may be referred for hearing and inquiry 
to such person or persons who shall report thereon to the Board. 

Provided always that the Board of Trade may at any time, if 
in their absolute discretion they deem it expedient in the public 
interest, order the avoidance or suspension in whole or in part 
of any such patent or licence upon such terms and conditions, if 
any, as they may think fit. 

2. The Comptroller may, at any time during the continuance 
of these Rules, avoid or suspend any proceedings on any applica- 
tion made under the Patents and Designs Act, 1907, and the 
Trade Marks Act, 1905, by a subject of any State at war with 
his Majesty. \ ‘ 

3. The Comptroller may also at any time during the con- 
tinuance of these Rules extend the time prescribed by the 
Patents and Designs Act, 1907, or the Trade Marks Act, 1905, 
or any Rules made thereunder, for doing any act or filing any 
document, upon such terms and subject to such conditions as he 
may think fit in the following cases, namely : 

(a) Where it is shown to his satisfaction that the appli- 
cant, patentee, or proprietor, as the case may be, was 
prevented from doing the said act, or filing the said 
document, by reason of active service or enforced 
absence from this country, or any other circumstances 
arising from the present state of war, which, in the 
opinion of the Comptroller, would justify such exten- 
sion ; 

(b) Where the doing of any act would, by reason of the 
circumstances arising from the present state of war, 
be prejudicial or injurious to the rights or interests 
of any applicant, patentee, or proprietor as aforesaid. 

4, The term “‘ person ”’ used in these Rules shall, in addition 
to the meaning given thereto by Section 19 of the Interpretation 
Act, 1889, include any Government Department. 

5. All things required or authorised to be done by, to, or 


6 These Rules shall come into operation as and from the 
seventh day of August, 1914 
Dated the 21st day of August, 1914. 
Walter Runciman, 
President of the Board of Trade. 


Lirst Schedule. 


Fee payable on application under Rule 1 to the Board 
of Trade to avoid or suspend patent rights or 
licence Saladin (ares eke dates vale cap 8 

Kee payable on depositing foreign documents or other 
papers for the purpose of a record not already 
provided for under the Patents and Designs Act, 
1907, and the Trade Marks Act, 1905... ee 

Dated the 21st day of August, 1914, 
Walter Runciman, 
President of the Board of ‘Trade. 


Approved :-— 
Wiliam Jones, 
W. Wedgwood Benn, 
Lords Commissioners of his Majesty’s Treasury. 

















Second Schedule, 
PATENT } . 
Patents Form No, 36. 
£2, 
PATENTS, DESIGNS AND TRADE Marks (TEMPORARY 
Rugs) Act, 1914. 
(a) Here in- AONE MO aro ssc oe ozecn ve Pnadiatcadss snes oseccdsawsens 
sert (in full) 
name, address, 
and descrip- 
tion or 





calling of 
pseresysdi ll sl hereby request the Board of Trade to order the 


avoidance or suspension of the Letters Patent 








(6) Here insert No, (h) ..........c000-+4- [BRERA ie arene ett 
ber a a 

ncarnien Ao el or the Licence granted to (b)... 
orparticulars Letters Patent No. (b)......... 000.22... 
of Licence as 
the case IBY © vores eeceerereevecccccesceccesers 
be . 

DRDO SIR coos cosciceed of 

(Signed).. 
Dated the 21st day of August, 1914. 
, Walter Runciman, 


President of the Board of Trade. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SHOP FORGING PRACTICES. 


Sir,—It has come prominently to my notice that a con- 
siderable amount of indefiniteness exists concerning trade 
practices that have to do with the forging of material. 

As one instance, consider the welding oi two parts which, it 
is assumed, must be finished to size ; common trade practice 
suggests the necessity for making an ‘‘ allowance for welding ” 
at those ends that are ultimately joined in this way. Two 
reasons seem to justify this allowances of excess metal in weld- 
ing—to a certain extent—.e., oxidation and burning of the 
metal when at welding heat may cause wastage, and hammering 
of the soft metal in the process of welding may increase its 
density and therefore decrease its volume. Are the effects of 
wastage in the fire and of increase of density through hammering 
sufficient to appreciably alter the dimensions of the work ? 
Should an allowance be made for welding or is such practice 
incorrect ? 

Other cases—in which indefiniteness exists—have to do with 
the marking off of variously shaped mild steel or wrought iron 
sections to correct length preparatorily to their being forged 
to any required shape without alteration of cross section. 

From a definition of the ‘‘ neutral axis ’’ of a section it would 
be theoretically correct to calculate the length of the neutral 
axis, mark it upon the specimen, and then set out the calcu- 
lated length along the ‘‘ neutral axis”’ regardless of the initial 
or final shape of the material. Would such a method produce 
satisfactory results in practice ? Or would there be certain 
conditions that might arise and which would make necessary 
the addition or subtraction of ‘‘ allowances ” ? 

Further, it seems to be a generally accepted fact that identical 
results cannot be arrived at by average tradesmen owing to the 
effects that are produced in the miaterial by the handling to 
which it is subjected. Is there any justification for such 
variation ; and if so, is it possible to forecast the effects that 
result from each method of treatment ? 

Many ‘“‘rules-of-thumb”’ are in use for the calculation of 
the lengths—in the straight—of sections that are forged to 
various shapes, but they are unsatisfactory for the following 
reasons :—(a) They cannot be deduced by logical argument : 
(b) they differ with the section and with the way in which it is 
used. 

It is thas apparent that a need exists for further information 
on the matters that have been referred to above, and it is on 
that account that I have suggested such subjects for your con- 
sideration with a view to ascertaining through the medium of 
Tue ENGINEER information that is definite, reasonable, and 
which may be standardised. 

If allowances are necessary in the cases that have been 
referred to, then I would suggest the value of giving tables and 
also curves to indicate definitely the manner in which the allow- 
ance—and effect—would vary with the governing influences. 
If each influence and its effect were to be treated separately, 
then the value of information—made available in that way— 
would be considerable, in that it-would enable a complete pre- 


liminary analysis to be made of any possible combination of 


circumstances, with resulting saving of time and material in 
trade shops. Husert W. May. 
Brisbane, June 28th. 


“TRADE WAR”’—ENGLISH FIRMS BREAKING 
NEW GROUND. 
S1r,—If you could find space in your valuable journal at the 
present time to insert the following it should be of interest to 
your readers to know that active steps are being taken by English 


before the Board of Trade may be done by, to, or before the | 3 - . 
7 manufacturers to equip themselves to secure increased trade 


President or a Secretary or an Assistant Secretary of the Board, 
or any person authorised in that behalf by the President of the 
Board. 

_All documents purporting to be orders made by the Board 
of Trade and to be sealed with the seal of the Board or to be 
signed by a Secretary or an Assistant Secretary of the Board or 
by any person authorised in that behalf by the President of the 
Board shall be received in evidence and shall be deemed to be 
such orders without further preof unless the contrary is shown. 

A certificate signed by the President of the Board of Trade 
that any order made or act done is the order or act of the Board 
shall be conclusive evidence of the fact so certified. 





owing to the present unfortunate position of affairs, 


Firms in all branches of trade are seeking factories to open up 
industries in which they have been barred from manufacture 
through the crushing foreign competition of low prices. 

We have received applications for factories for the manu- 
facture of goods in the electrical and genera! engineering trades, 
soft goods, hardware, chemical and allied industries frém well- 
known firms and syndicates proposing to establish works both 
for the export and home trades. 

The passing of the Patent and Designs Act, 1907, resulted in 
a figure approaching £2,000,000 being expended in land, build- 
ings, plant and machinery, &c.; but we can safely say the fore- 





going results will be eclipsed on the cessation of hostilities by 

an enormous trade boom setting in for English manufacturers 

both in old and new markets, and a further increase of prosperity 

to the Old Country. LeopoLtp FarMER AND Sons. 
London, August 20th. 


MACHINERY FOR DISTILLING WOOD. 


Sir,—One of our French customers, who had hitherto pur- 
chased in Germany, has asked us to furnish him with the names 
and addresses of one or two British firms which manufacture 
up-to-date machinery for distilling wood, i.e.. for the producticn 
of charcoal and for obtaining the chief by-products to be had 
from wood. 

We shall be glad to hear from any of your readers who may 
be in a position to undertake work of this kind. We think it 
our duty to do all we possibly can to bring to this country any 
trade-in this case it may lead to very large business—which 
has formerly been placed with competitors. — 

W. B. Haicu, GruBan anv Co., Lrp. 

Oldham, August 24th. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. Lor this purpose 
the letters from our correspondents in the provinces will, 
for the present be published in an enlarged and extended form. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Influence of the War on Iron and Steel. 


THERE appears to be no doubt but that the war 
is bound to bring a great expansion in British trade in 
iron and steel within a comparatively short time. Germany 
and Belgium, two of the world’s greatest producers of 
iron and steel, must now have practically ceased pro- 
duction, and, however brief the duration of the war, a 
long time must elapse before they can again become 
serious rivals of ours in the markets of the world. For 
instance, it is stated that great iron and steel works in 
the neighbourhood of Liége have been destroyed by the 
Germans. The effect of hostilities on the iron and steel 
works in this district must be immediate. Birmingham 
iron and steel prices have advanced substantially, but 
makers are proceeding warily, and are declining to enter 
into long-date forward contracts. They state that they 
expect prices to go much higher in the near future—higher 
probably than they have been for years past—and they 
are disinclined to fill their hands with contracts until 
they are able to get a better idea of the probable course 
of market events. Employment, instead of declining, 
has improved in the iron and steel industries proper, 
and the drafts which the military exigencies have made 
upon the supply of labour now entail special pressure at 
the mills and forges to maintain the maximum production. 


Galvanised Iron and Spelter Position—Government Orders. 


The galvanised iron and spelter position con- 
tinues to be very difficult. Things came to such a pass 
last week that, as I then announced, the Admiralty 
stepped in and commandeered all spelter in railway 
and canal warehouses in Birmingham and district, merely 
promising supplies to manufacturers needing them for 
urgent Government contracts. Spelter is an important 
commedity in war time, since it not only enters largely 
into the manufacture of cartridges, but it is also used in 
connection with wire entanglements, and is essential 
to the production of galvanised sheets. Very large quan- 
tities of spelter are used in connection with the Birmingham 
metal trades, and while it is understood the Government 
does not desire to monopolise the whole available supply, 
it is apparent that there will be very little left for general 
manufacturing purposes after the requirements of the 
Admiralty and War-office contractors have been safe- 
guarded. On ’Change in Birmingham to-day—Thursday 
—it was announced that in the case of one large galvanised 
sheet concern which has just booked a considerable War- 
office order for several thousand tons of sheets, spelter 
to cover the necessary sheets was bought at something 
like £35 per ton when the Admiralty stepped in and 
commandeered the supplies. Since then the firm has 
been informed that it must apply to the temporary office 
which has been established in Birmingham by the Govern- 
ment for the metal which it will need. This is the office 
of the Cold Rolled Brass and Copper Association, which 
has apparently been entrusted with the distribution. 
Similar local examples could be multiplied, but the case 
in point is an outstanding example. The price of ordinary 
virgin spelter has now touched £40 to £45 per ton, and 
English spelter has actually reached £50. The consump- 
tion of the native-made metal has, however, been materially 
reduced this year owing to the vicissitudes of the gal- 
vanised sheet industry. The worst of the stringency has 
probably now been seen, however, for considerable quan- 
tities of American spelter have been booked for ship- 
ment, and consumers this week are rather more hopeful. 
Prices of galvanised sheets have advanced to £13 10s. 
and even £14 per ton as the quotation on the Birmingham 
market for 24 w.g. sheets, f.o.b. Liverpool. The works 
are now very awkwardly situated, not only because of the 
scarcity and dearness of spelter, but because of the suspen- 
sion of the overseas demand for galvanised sheets. The 
shipments from this country this year to the close of 
July were about 438,362 tons, which compares with 
440,472 tons for the same period of last year. The returns 
for this month will no doubt disclose a big falling off. 
Our total imports of spelter from foreign countries last 
year were 143,425 tons, valued at £3,420,582. Of the 
aggregate, Germany sent us 64,180 tons, Belgium 53,500 
tons, the Netherlands 13,300 tons, and the United States 
4670 tons. In addition to the foregoing, we imported 
1580 tons from Canada, Australia and other British 
possessions. 
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Steel Activities and Prices. 

There is something of a rush to buy steel forward, 
but makers generally are unprepared to entertain business 
beyond the next three months or so. With the market 
to themselves, the home manufacturers of demi-products 
are able to dictate terms much more favourable to the 
producer than have prevailed latterly. Bessemer billets 
are £5 5s. to £5 10s. Soft billets are quoted £5 15s. to 
£6, with 7s. 6d. to 10s. extra for harder carbons. Great 
efforts are being made to fill the hiatus caused by the 
suspension of the bulk of our continental imports. There 
is, however, some dislocation through the holding up of 
supplies of raw material at Antwerp, Hamburg and other 
ports. Makers of sections and other descriptions of 
tinished steel assure consumers that they will go on 
executing orders as long as they can get coal and materials, 
and they also state that they have no desire in any 
sense to *‘ bleed”? consumers who have previously bought 
from Europe tempted by the extremely favourable German 
and Belgian prices. ** All we want,” steelmasters announce, 
* is a fair return on the increased prices of pig iron and 
other raw materials, and a legitimate recognition by 
consumers of the improved demand in which we find 
ourselves in receipt by reason of the national crisis.” 
Small steel bars are further advanced 10s. per ton, and 
are now quoted £8. Flat bars are quoted £7 2s. 6d. to 
£7 10s., according to whether Bessemer or soft steel is 
intended ; angles, £6 17s. 6d. to £7 5s., Bessemer or mild 
material; and mild joists, £7 5s. basis. It is important 
to state that on what are termed by the makers 
** specialties "-—of which all firms have a more or less 
large list made up of descriptions of manufactured steel 
not included in the materials for the regulation of the 
prices of which the steelmakers’ associations of the kingdom 
exist—an advance of £1 10s. per ton on the prices pre- 
vailing before the outbreak of hostilities is being demanded 
at date. Purchasers express no surprise at this advance, 
and are, indeed, only too glad to be promised deliveries 
at almost any price. 


Merchant Bar Iron Trade. 


There has been a further appreciation in iron 
unmarked bars, but the marked bar standard remains 
at £9, the figure to which it was lately advanced. Good 
merchant bars are offered at £7 15s., though some makers 
stand out for £8. With continental competition cut off, 
common bars of nut and bolt quality are in a much stronger 
position. Gas strip has been advanced another half- 
sovereign, making the range of prices £7 10s. to' £7 15s., 
which is still regarded as low by comparison with bar 
prices. The demand for tube strip is improving. 


Pig Iron Market. 


Pig iron prices have advanced sharply under a 
brisk inquiry, and some smelters decline to sell more than 
200-ton lots. Forge coke prices are firmer, and makers 
are asking an advance of from 3s. to 4s. per ton on Septem- 
ber contracts. Staffordshire part-mine forge pig iron was 
quoted to-day—Thursday—round about 60s. to 62s., 
Staffordshire common forge 58s., Northampton forge 
58s. to 60s., and Derbyshire 62s. to 63s. The action of 
certain of the Midland district smelters in raising prices 
of common and part-mine pig iron as much as 7s. to 10s. 
per ton is commented upon very unfavourably by some 
consumers who find themselves badly hit. These latter 
state that the only justification for so large an advance 
is the withdrawal of continental supplies of steel half- 
products and Belgian bar iron, which has created an 
immediate enlarged demand for manufactured iron and 
steel at the Staffordshire works. Smelters on their part 
state that such conditions are sufficient reasons for their 
making the best of present market conditions, and they 
point out what is undeniable that before the war values 
had receded to a phenomenally low ebb. Staffordshire 
cold-blast iron has been advanced 5s. per ton to £6 10s. 
per ton. 


Birmingham Manufacturers and German Markets. 


Birmingham manufacturers are determined upon 
making a great effort to secure their full share of the spoils 
of the trade war which the country is now preparing to 
wage on Germany and Austria, particularly the former. 
One of the district Chambers of Commerce has issued a 
circular in which it is stated that owing to the war a 
large amount of trade, estimated at £200,000,000, will 
go into new channels, and therefore local manufacturers, 
shippers and exporters should take every opportunity 
possible of capturing German markets especially. Bir- 
mingham manufacturers recognise that trade which 
they secure in the wide field now open to them they have 
every prospect of holding permanently. Manufacturers 

. here may, therefore, be counted on to support the efforts 
of the Board of Trade to the utmost extent. Official 
inquiries are being made among the works and workshops 
here on behalf of the department just named as to what 
superior arrangements could be made to meet colonial 
demands and to remove difficulties at present hampering 
colonial trade. An invitation extended by the Birming- 
ham Chamber of Commerce to traders to put themselves 
into communication with the Chamber concerning new 
trade openings has met with an immediate response, 
and the offices of the body are inundated with inquiries. 
The Chamber points out that already it has had many 
applications from firms which have hitherto bought 
German goods and which desire now to get their supplies 
from this country. Birmingham manufacturers will 
one day this week be afforded an opportunity of examining 
a collection of hardwares ‘‘ made in Germany,” which is 
being specially sent down by the Board of Trade in order 
if they desire that they may take steps for their manu- 
facture in this city. One of the most important problems 
facing manufacturers at the moment is to learn precisely 
what raw materials are no longer to be secured and what 
substitutes are available. The Board of Trade is arranging 
to give manufacturers full information on this point. 
One merchant firm announces that it has acquired a plant 
for the manufacture of tungsten, and is prepared to 
enter into contracts for the supply of this material. The 
Birmingham merchants and factors have resolved upon an 
extraordinary step. This is to hold trade meetings 
fortnightly until the crisis is at an end, and they have 
already resolved to advance all imported continental 


“se 


and American hardwares 10 per cent., ‘‘ owing to the 
difficulty in obtaining supplies, and to cover increased 
cost of freight.’ Guest, Keen and Nettlefolds, Limited, 
the great Birmingham makers of screws, have reduced 
discounts on iron screws 2} per cent. and on brass screws 
5 per cent. English enamelled stamped steel hollow- 
ware has been advanced 10 per cent. on the net. 


Interesting Engineering Items. 

A Dudley firm is reported to have received an 
order valued at several thousand pounds for machinery 
for the production in England of certain engineering 
sections of iron and steel previously imported from Ger- 
many, and a Tipton firm announces that it has booked a 
considerable order for pumps of various sizes which in 
normal times would have gone to Germany. Considerable 
interest is being manifested in the revival of a suggestion 
to use hollow metal columns, similar to steel tubes, as 
substitutes for timber in support of Staffordshire colliery 
roofs. It is generally admitted that the steel “ trees ”’ 
could not be so easily handled as timber props, but the 
current shortage of timber owing to the interference with 
the supplies from Norway and Sweden has brought the 
proposition again to the front, and experiments in the 
direction indicated may be undertaken at some of the 
collieries here. 








NOTES FROM LANCASHIRE. 
(From our own Correspondenis.) 
MANCHESTER, Thursday. 
Pig Iron Variable. 

THE attendance on the Iron Exchange was, as 
usual at this season, very meagre. There was, however, 
so far as pig iron was concerned more inquiry, especially 
for forward delivery, but this met with little response 
from makers. Manufactured copper was lower ; lead and 
tin ingots nominal. 


Engineering Prospects. 


There would appear to have been a large amount 
of Government work placed in this district. For instance, 
the British Westinghouse Electrical and Manufacturing 
Company, Limited, employing some thousands of men, 
commenced full time on Monday, and in addition to its 
many electrical activities, it is manufacturing shells for 
a well-known firm in the North. The manager states 
that there is undoubtedly a reasonable hope and prospect 
of our capturing some of the German trade later on. He 
added :—** We are out to get as much of it as we possibly 
can. The war has only slightly affected us. There is a 
little tightness of money, but we are working full time 
again and all our workpeople, except those who are 
Territorials, are still with us. Business is good and the 
prospects are good.” 


Quotations. 

Lincolnshire No. 3 foundry, 61s.; Staffordshire, 
61s.; Northamptonshire, 63s.; Derbyshire, 63s.; Middles- 
brough, open brands, 61s. 3d. Scotch, nominal: Gart- 
sherrie, 69s.; Clyde, 68s. 6d.; Glengarnock, 67s. 6d.; 
Monkland, 67s. 6d.; Summerlee, 69s., delivered Man- 
chester. West Coast hematite, 74s. to 75s. 6d.; East 
Coast ditto, 70s., both f.o.t. Finished iron: Bars, £8 5s.; 
Lancashire hoops, £9 2s. 6d.; Staffordshire, £9 2s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £7 10s. to £8; steel hoops, 
£8 15s.; plates for tank, girder, and bridge work, £7 15s. 
to £8; English billets, £5 15s. to £6 5s.; cold-drawn steel, 
£10 10s. to £11 10s. Copper: Sheets, strips, &c., £80 per 
ton; small lots, 10d. per pound; rods, £78 per ton; 
small lots, 10d. per pound; tough ingots, £69; best 
selected, £70; electrolytic, £72 per ton; copper tubes, 
104d.; solid-drawn brass tubes, 83d.; brazed brass tubes, 
10id.; condenser tubes, 9jd.; condenser plates, 7}d.; 
rolled brass, 8}d.; brass turning rods, 8d.; brass wire, 
84d. to 83d.; yellow metal, 8d. per pound. Sheet lead and 
tin ingots nominal. 


The Lancashire Coal Trade. 


There was a very poor attendance on the Coal 
Exchange and business was on the quiet side all round. 
There was very marked decline in household coal and 
slack, and engine fuel was in poor demand. On shipping 
account there was more being done in bunkering coal, but 
coastwise trade is quiet. Quotations generally unchanged. 


The Cotton Trade. 

The extent to which the trade of Lancashire is 
being affected by the war in Europe is fairly represented 
by the amount which passed through the Manchester 
Bankers’ Clearing House last week. This was a little 
under £4,000,000, comipared with £6,000,000 in the corre- 
sponding week of last year, and 53 millions in 1912. The 
shrinkage is due chiefly to the temporary difficulties 
encountered in the cotton trade, which is passing through 
troublous times, due, of course, chiefly to the cutting off 
of continental trade. Fortunately, however, India and 
China absorb nearly one-half of the exports of cotton goods, 
while the trade with Japan, the United States of America, 
Canada, Brazil, West and South Africa, Australia, and 
New Zealand is very considerable. An organised reduction 
of working hours in the mills, coupled with satisfactory 
financial arrangements and the maintenance of sea routes 
free from interference by the enemy will enable this great 
industry to tide over the present crisis. 


The Engineering Trades. 


The position of the engineering trades remains 
pretty much as last week. Short time is becoming 
general, but the demand for labour varies very much in 
the different branches. One firm of oil and gas engine 
builders which employs several hundreds of hands and 
which has scarcely known a slack period for many years, 
is being very badly hit, because the bulk of its output has 
been divided between the three beligerent nations, France, 
Belgium, and Germany. Short time has become necessary 
in this case. Another firm of gas engine builders has also 





adopted shortened working hours. On the other hand, 





several of the largest machine tool makers are working 
full time. 


Locomotive Builders Busy. 

The branch of the engineering trade which is at 
present in the most fortunate position is that devoted to 
locomotive work, The two Manchester firms, Nasmyth, 
Wilson and Co., and Beyer, Peacock and Co., are very 
busy. The latter has orders on hand for thirty-four engines 
for Holland, fifteen for South Africa, and six for Japan, 
and is working full time with a * night shift.” Nasmyth, 
Wilson and Co. are also busy on locomotives for India and 
South Africa and are increasing their “ night shift.” The 
future for these firms is rendered brighter by the fact that 
at no very distant date some of the orders which have 
recently been going to Germany, will probably have to be 
placed at home. 


The General Outlook. 


The effect of the withdrawal of German com 
tition is soon beginning to make itself apparent. ‘Two 
important firms which put their men on short time las! 
week have already extended the hours of labour, one tv 
the normal week and the other fairly considerably. 1) 
has been found that by confining their operations to orders 
which are fairly safe for payment on completion, coupled 
with the reduction of hands due to the number of men whu 
have *‘ joined the colours,” some firms are again able tu 
work * full time.” On the whole, the prospects in tho 
engineering trade are good in practically all departments 
except that devoted to the production of textile machinery 


Bolton Engineers. 

In Bolton the number of men out of employment 
is very large owing chiefly to the closing down of so many 
cotton spinning mills. Dobson and Barlows, the well- 
known makers of textile machinery, have also had to 
reduce their hands very materially. It is satisfactory, 
however, to be able to report that the works of both 
Hick, Hargreaves and Co. and Musgrave and Sons are 
still working full time. Both these firms are well off for 
orders for home customers. The former firm is chiefly 
engaged in building central valve steam engines, while 
Musgrave’s have steam turbine orders on hand for the 
Bolton and Bury Corporations, in addition to steam engines 
of the central exhaust pattern. 


A New Road for Manchester. 


It is announced that, as the result of an interview 
between members of the Manchester Corporation and the 
Road Board, the Manchester Improvements Committee will 
very shortly be able to provide employment for several 
thousands of men on the construction of a new main road 
on the southern side of the city. The Road Board has 
offered a contribution of £60,000 towards the cost. The 
proposed road will run from Slade-lane to the new Wilmslow 
line on its eastern side through Burnage, Didsbury, west 
of Cheadle, to Wilmslow-road, and will be 80ft. wide. 


Barrow-in-FurnNeEss, Thursday. 
Hematites. 

There is again a much better feeling in the hema- 
tite pig iron trade of this district and a somewhat increased 
business. Prices have hardened, and now mixed numbers 
of Bessemer iron are quoted at about 74s. Od. per ton net 
f.o.b. This quotation is, however, largely nominal. Best 
brands are at 80s. Od. per ton. The demand for iron is 
better and steel makers in the district are wanting fairly 
large deliveries, although their works are not quite fully 
employed. An effort is being made to secure new business 
in markets that have been closed to British makers of 
pig iron, and it is quite expected that contracts will be 
forthcoming owing to the stoppage of supplies from con- 
tinental makers of iron whose industry is paralysed. The 
whole position is, of course, very uncertain at present, 
and it is a question as to what turn affairs will take in the 
iron trade; but throughout the district there is a hope 
of a wider business all round. There are many factors 
affecting the situation. Warrants are quoted at 66s. Od. 


Iron Ore. 

The iren ore trade is well employed, and from 
present appearances likely so to remain, there being every 
prospect of a stronger demand all round. Prices are 
firmer, and good average sorts are quoted at 13s. 6d. to 
15s. 6d., and the best ores are at 22s. per ton, a higher rate 
than has been quoted for some time. Supplies of Spanish 
ore are arriving at Barrow as in normal times. This ore 
is quoted at 16s. to 19s. per ton delivered to West Coast 
furnaces. 


Steel. : 
There is activity in most branches of the steel 
trade. At Barrow the rail mill is maintaining a good 
output and there is a busy state of affairs in one of the 
plate mills. The hoop departments are also well employed. 
At Workington the rail millis busy. As regards new busi- 
ness, there is a fair demand for steel rails, but at the same 
time there is a considerable amount of uncertainty. Prices 
have gone up all round, and now heavy sections are at 
£6 15s. to £7 per ton, with light rails at £7 6s. 6d. This is 
also the new price of heavy sections of tram rails. The 
demand for these latter two sections is easy. For steel 
ship plates there is a steady demand. This is a trade that 
will in all probability be busier in the immediate future. 
Ship plates are at £7 2s. 6d. to £7 5s. per ton, with boiler 
plates at £8 to £8 2s. 6d. per ton. Hoops are a steady 
trade and the price is now £9 15s. per ton. 


Shipbuilding and Engineering. 
Shipbuilders and engineers are very busily 
employed. They are likely to remain so for some time to 
come. 


Fuel. 
There is a full demand for coal and good steam 
sorts are quoted at 15s. 6d. to 17s. 6d. per ton. East 
Coast coke is dearer at 20s. to 23s. per ton delivered. 


Shipping. 
The shipping trade is pretty well employed. 
fact, it is going on as usual. 


Jn 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Conditions Still Quite Hopeful. 

As the effects of the European War become more 
veneral and settled, one is able to see with a little more 
clearness the position in which Sheffield is likely to find 
itself, so far as the iron and steel and kindred trades are 
concerned, ‘The revelation is by no means discouraging, 
though inevitably there is a gloomy side. Take the latter 
first. There is a proportion of firms, especially of the 
smaller order, for which the war will spell ruin, or some- 
thing very akin to it. In some cases such works are 
already shut down, with not much certainty of ever opening 
again. In others only half or even less time is being run. 
In this category it is feared that many silversmiths 
an important section of Sheffield trade—must be placed. 
Then certain departments at large works, otherwise fully 
cmployed, have been shut down. For the latter reason, 
very many moulders now find themselves unemployed, 
and with them, of course, go their labourers. In the 
moulders’ case, however, this enforced idleness may soon 
be rendered less necessary, for | understand that certain 
material now in hand for the Government is so urgently 
needed that it may be cast instead of forged as is 
customary. Then, again, some departments were shut 
down as soon as ever tae trade routes became danger- 
ous and foreign orders were being cancelled—scores 
of them every day. As pointed out last week, practi- 
cally all the routes are now free, shippers are relieved 
by the Government system of war risk insurance, 
the cancellation of orders is being withdrawn, and 
inquiries about new business--business dropped by the 
Continent—are flowing in. In my previous report, very 
few of those inquiries had actually materialised. There 
had not been time for them to do so. Now, however, 
manufacturers are booking new business pretty freely, 
and if all goes well and present hopes are realised, very 
many of the Sheffield iron and steel firms can see their 
way to big accessions of business. The price of raw 
material is, of course, an important factor—but I shall 
speak of that later. Some of the smaller engineering and 
steel tool-making firms have not yet recovered from the 
first shock of tne war, and have had to curtail their 
working hours, although in very many cases the position 
has been considerably improved by the numerous 
Government orders placed with requests for quick delivery. 
Larger engineers, however, have nothing whatever to 
complain about and at one place a number of 200-ton 
presses is being turned out with dispatch, involving almost 
constant night and day work. As to armaments, one could 
write columns about what is passing at the great works, but 
the Press is pledged to observe silence about things which 
in times of peace would make good “copy.” It is 
telling no secret, nevertheless, to say that in one or two 
cases plant which has lain idle for a year or so is now 
running at high pressure, and will continue to do so 
indefinitely. One of the departments of Sheftield industry 
which has had a long run of prosperity is that for the 
making of steel for motor engineering purposes. But the 
demand for fancy automobiles has fallen perfectly flat, 
and some works are closed right down. 


The Tungsten Shortage. 

A very disturbing feature of the high-speed 
steel trade just new is the serious shortage of tungsten, 
this alloy being, of course, the essential element of high- 
speed steel. It is another instance of the folly of a district 
like Sheffield, with its great reputation for high-speed 
steel tools, allowing itself to be dependent upon a foreign 
country for an essential commodity. Wulfram ore is 
known to exist in immense deposits in Australia, Africa, 
the Malay Peninsula and many other places in British 
possessions, including a spot as near home as Cornwall, 
yet it has been left to Germany to operate the process of 
extracting tungsten from the ore and chemically treating 
it for the powder form used in Sheffield in high-speed 
steel manufacture. As long as supplies were forthcoming, 
no inquiry was made. Not long ago it was easily bought 
for 2s. 34d. per Ib. The war stopped the supply, and those 
manufacturers who had not had sufficient foresight to 
buy ahead had been caught short. During the last week 
or so users have been glad to snap up tungsten powder 
at 5s. and 5s. 6d. per Ib., but even at that price it is not 
now obtainable ; as much as 8s. is asked and even 10s. 
has been mentioned, although I have heard of no sales 
at that figure. The normal consumption in Sheffield is 
about 1000 tons per annum, and the best-placed users 
are stated to have no more than will cover their needs 
for another couple of months. In the dilemma some of 
the leading manufacturers have been in consultation, 
with the result that an effort is at last being made to 
obviate the necessity in future of going outside the district 
to buy tungsten. Further than that I am not permitted 
to go at present. Ferro-tungsten has been made at Luton 
for a long time, but Sheffield manufacturers do not care 
for it. Tungsten powder is about 98 per cent. metal, or 
as near the pure metal as it can be got, and this alloys 
better with the crucible steel intended to be made into 
high-speed steel than the ferro form. To meet the 
present case, therefore, the Luton makers have made 
experiments which they claim will permit them to put 
upon the market, in the course of a few months, as much 
tungsten powder as Sheffield users are likely to require. 
In the meantime, if the supply entirely ceases consumers 
will either have to use ferro-tungsten or return to the old 
high carbon steels and work the tools at lower speed, 
until such time as the law of supply and demand is once 
more normal. I have mentioned this at length because 
it is a direct outcome of the war, though the armament 
works say they have plenty of tool steel in hand for use 
during the war. 


Pig Iron and Billets. 

In common pig irons there has been quite a 
run upon forge, the price of which has risen in some cases 
to a higher level than that for foundry. Makers, however, 
have been rather too eager to take advantage of their 
opportunity to put prices up, for these frequent advances 
have had the effect of making consumers a little shy of 
the market, and the result is that at the moment of 
writing values are steadier. Transactions, however, are 
still more or less the subject of individual bargains, for 





which reason it is almost impossible to give anything like 
accurate quotations of Lincolnshire makes. Speaking of 
Lincolnshire iron, the Sedbourne Hill Iron Company, of 
Frodingham, has restarted one of the two blast furnaces 
which it damped down at the beginning of the war, 
and it is highly probable that within a few days the other 
one will be blowing. Derbyshire forge iron is round about 
58s. to 61s., and foundry about 60s. A good deal of 
comment is being passed upon the manner in which the 
prices of common irons have been inflated. It is contended 
that during a period of nationai crisis, when strenuous 
efforts are being made to keep the trade of the country 
going and also to capture as much of Germany’s trade as 
possible, it is an unpatriotic act unduly to inflate the 
prices of raw materials, and suggestions are even made 
that the attention of the Government should be drawn 
to the matter. It should, however, be borne in mind 
that for a long period, up to recently, common iron 
makers, according to their showing, had been selling at 
under cost of production. The question, at any rate, 
is one that is worth keeping in view. Hematite pig iron 
isin active demand. East Coast is quoted 70s. at furnaces, 
and West Coast ordinary makes at 2s. 6d. more at the 
furnace. Late last week billets stiffened rather on the 
prices I quoted, but there has since been a slight easing 
in values. At the moment hard basic stands at £6 to 
£6 10s., and soft at £5 15s. to £6. Bessemer acid billets 
are about £7 10s. and Siemens £8. 


Traffic Arrangements. 

So far, notwithstanding the urgency of military 
transport arrangements in such a centre as Sheffield, 
the railway companies have kept ordinary traftic facilities 
very open and free, and this, in conjunction with the 
reopening of the trade routes, is proving a great aid to 
manufacturers and traders generally, though goods for 
export are still only accepted where shippers are prepared 
to put them straight on board. Inland traffic, however, 
is quite freely handled, and collieries’ troubles regarding 
shortage of wagons, through so many wagons being held 
up at ports, has considerably eased. A Sheffield firm 
doing a good export trade has recently had ample proof 
that the sea routes are clear. It sent a large consignment 
of manufactures by two liners which have safely reached 
New York and Montreal respectively and discharged 
their cargo. 


Steel Warehouse as Hospital. 

The well-known Sheffield firm of of steel manu- 
facturers, Seebohm and Dieckstahl, Limited, has just 
completed the erection of some fine warehouses and offices. 
The firm has placed these new buildings at the disposal of 
the military authorities for hospital purposes. If the 
emergency arises, they will be used as an arrival hospital, 
from which the wounded will be distributed among the 
educational institutions that are being used by the Third 
Northern General Hospital. 

LATER. 


Toward the end of the week the position of acid 
billets was excellent. There was a large number of 
inquiries and business was distinctly good, with a big 
volume of buying. Values were 5s. better than those 
quoted earlier, Bessemer being about £7 15s. and Siemens 
£8 5s. The South Yorkshire Bar Iron Association met 
this week and considered the situation. It appears to 
be rather difficult to estimate at the moment, for whilst 
the home demand is only very moderate, new markets are 
opening up to supply needs which the Continent is now 
unable to fulfil. On the whole, however, conditions are 
not considered bad, and the Association decided to allow 
the basis price for Crown bars to remain at £8 5s. per ton 
delivered, less 2$ per cent. discount. Generally speaking, 
a considerable amount of new business is coming forward, 
and one of the large steel! manufacturers—a representative 
firm—states that it has enough work in hand for some time 
to come, quite independent of Government orders. Makers 
of such things as picks and spades are very well employed 
just now and likely to remain so. The cutlery trade is 
becoming exceedingly busy with Government orders, 
which, after the varied experience of the past few months, 
is very welcome, especially in view of the expectations of 
a large share of the German markets. 


Fuel. 

There is no change in the steam coal market as 
compared with a week ago. If anything, however, the 
colliery position seems weaker. A large tonnage is being 
taken for use in the heavy trades, especially for armaments. 
Shipments are still pretty well at a standstill. The removal 
of the Customs bond in regard to shipments of large coal 
to neutral and friendly countries has not brought about 
the improvement anticipated, owing to the difficulty 
shippers experience in securing cash against loading. 
Work at pits has been further reduced and in some cases 
less than three days a week are being worked. Stocks in 
wagons are on a large scale and many pits continue to 
put down reserve stocks on the ground. With the excep- 
tion of washed smalls the market for slacks is rather weak. 
Stocks are in evidence and special lots are offered at low 
rates. Blast furnace coke is in strong demand, further 
advances being readily obtained. Prices of steam coal 
are lower, the market being weaker, with forced selling 
indulged in. Current quotations are per ton at pits as 
follows :—Best South Yorkshire hards, 10s. 3d. to 10s. 6d.; 
best Derbyshire hards, 10s. to 10s. 3d.; second quality, 
9s. 3d. to 10s.; steam cobbles, 8s. 9d. to 9s. 6d. Coke is 
at about 12s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


General Conditions. 

NOTWITHSTANDING the disturbance to the regular 
course of trade and commerce caused by the war, the more 
confident tone commented upon last week is maintained, 
and conditions are gradually assuming a more normal 
appearance. Employment is becoming much more satis- 
factory, especially in the iron and steel industries, and 
this is due in a large measure to the fact that orders have 
been received which would otherwise have gone to 


Germany. ‘The dock and riverside workers may also 
see better prospects shortly, as shipping shows signs 
of increasing. The coal trade is the most severely hit 
-of all, and there does not seem to be any hope of 
improvement for some time to come. While coal producers 
and merchants are endeavouring to free shipments from 
as many restrictions as possible, we are not likely to see 
a return to normal conditions if the pits cannot be kept 
going. The scarcity of mining timber, which is becoming 
more pronounced every day, will probably do more to 
curtail the ordinary flow of trade than the present diffi- 
culties in the way of a reasonable rate of exchange. The 
great source of supply of mining timber from the Baltic 
has been closed by the war, and coalowners are now faced 
with a problem that will have to be solved. Certain 
supplies of pitwood may be secured from the Garonne 
district if labour can be found to cut and ship it, and in 
a time of material peril like this, home-grown pitwood 
might be used in spite of its relatively high price. In the 
present emergency, however, attention is being turned 
to the utilisation of steel or cast iron. The idea of using 
steel props has never been encouraged in the North, owing 
to their higher cost as compared with wood, but the differ- 
ence between the value of steel and wood is not nearly 
so great as it was a few years ago, and if wood is not 
forthcoming steel will certainly be used as a substitute. 
It is gratifying to note that the freight market is steadily 
opening out. Orders are quoted more numerously, and 
for a more extended range of ports. Tonnage is also 
freely offered, but the increase in war risks is rather 
checking operations. 


Cleveland Iron Trade. 

The Cleveland iron market has developed a 
decidedly easier tone, due in a large measure to the 
nervousness of warrant holders, and while the general 
view as to the outlook is still hopeful there is more dis- 
position, perhaps, to dwell on the difficulties ahead. The 
home demand seems to have slackened off, and one of 
the reasons for this is the fact that some manufacturers 
for export, finding the German and other markets closed 
to them, have had to shut down. The drop in pig iron 
prices is depressing, for it, of course, accentuates the 
difficulties of the ironmasters and may lead to the damping 
down of furnaces. If the price continues at its present 
level, they will make every endeavour to keep works in 
operation for the sake of preventing the dislocation which 
would ensue in all the subsidiary industries. Shipments 
of pig iron are still a negligible quantity, though it is 
encouraging to find that more deliveries: are now being 
made to Scotland and Scandinavia. The trade to Italy 
is still interrupted by the difficulty of arranging remittances 
in London, but that difficulty, it is understood, will 
probably be removed in the very near future. With 
the oversea shipments cut off, stocks of pig iron are 
accumulating. There are now in the public warrant stores 
92,000 tons of No. 3 Cleveland pig iron. Makers’ stocks 
are also understood to be heavy. No. 3 G.M.B. Cleveland 
pig iron is 51s. 9d.; No. 1, 54s. 3d.; No. 4 foundry and 
No. 4 forge, each 51s. 6d.; and mottled and white iron, 
5ls.—all for early delivery. 


Hematite Pig Iron. 

The position of affairs in the East Coast hematite 
pig iron trade remains very satisfactory. Makers bave 
filled their books for early deliveries, and are disposed 
to wait before entering into fresh engagements at prices 
which have recently ruled. Quotations range from 68s. 
to 72s. 6d. for mixed numbers. Some second hands are 
prepared to accept the former figure, but makers’ minimum 
price is 70s., and most producers put the figure up to 


72s. Gd. 


Iron-making Materials. 

A somewhat easier feeling prevails in the foreign 
ore trade. A fair number of cargoes of various qualities 
have come to hand, which were originally destined for 
other ports, and have been resold at prices which establish 
a basis for best Bilbao Rubio of 20s. 6d. delivered in the 
Tees. Owing to the stoppage of shipments the manu- 
facture of coke is being considerably curtailed, and values 
are firmer. The quotation for medium furnace kinds 
varies from 18s. to 18s. 6d. delivered at the works. 


Manufactured Iron and Steel. 

The war is having for the time being a most 
favourable influence on the manufactured iron and steel 
trades in the North of England, and on the whole employ- 
ment should be fairly well assured for some little time 
ahead. The cessation of imports of foreign material 
has given a great impetus in the home demand. Large 
quantities of ship plates and bars were imported into the 
district from Germany before the war commenced, and 
the deficiency caused by the cutting off of shipments 
cannot be supplied at all easily from home sources. 
Necessarily, it must take some time to enlarge the output 
to the required dimensions. For steel joists there is a 
very brisk demand, the requirements, both on the North- 
East Coast and other parts of the country being consider- 
able. The enormous dependence of the steel trade upon 
ores of one kind or another, it is thought, may prevent 
manufacturers from working up to their full capacity 
for any long period, because it is doubted whether sufticient 
supplies will be forthcoming. No further alteration in 
prices is announced, but further advances are probable. 
The following are among the principal quotations :— 
Common iron bars, £8; best bars, £8 7s. 6d.; best best 
bars, £8 15s.; packing iron, £6 5s.; iron ship angles, 
£7 10s.; iron engineering angles, £7 2s. 6d.; iron ship 
plates, £7 5s.; iron girder plates, £7 15s.; iron ship and 
girder rivets, £9; steel bars, basic, £6 15s.; steel bars, 
Siemens, £6 15s.; steel ship plates, £7; steel boiler plates, 
£8; steel ship angles, £6 1l5s.; steel engineering angles, 
£6 15s.; steel joists, £7 2s. 6d.; steel hoops, £6 15s.; 
steel strip, £6 10s.—all less the usual 24 per cent. f.o.t. 
Cast iron columns, £7 12s. 6d.; cast iron chairs, £4 6s.; 
floor plates, £3 12s. 6d.; light iron rails, £6 15s.; steel 
railway sleepers, £7—all net at works. The galvanised 
iron and steel sheet trade has been seriously affected by 
the difficulty in securing spelter, but Dorman, Long and 
Co., Limited, announce that their Tees-side sheet works 
will re-open next week. The minimum quotation for 
sheets of 24 gauge is £14 10s., less the usual 4 per cent. 
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Shipbuilding and War. 

In these times of almost universal depression as 
to the probable effect of the war upon trade, it is refreshing 
to encounter captains of industry whose views on the 
subject are decidedly optimistic. The head of one of the 
largest shipbuilding firms in the North, in conversation 
with me declared that the effect of the war had so far 
not been of an adverse character: He was disinclined 
to believe that the shipbuilding interest was going to 
suffer in such an alarming degree as had been stated in 
different parts of the country. Of course, shipbuilders 
were declining to take foreign construction orders just 
now, and were reserving themselves for British work, of 
which there is a fair quantity of contracts. He also pointed 
out that so far as his yard was concerned the hostilities 
already had the effect of increasing the prospects of 
employment. Naval work on the Tyne is being expedited 
with all haste. There is at present no lack of material 
and all available labcur has been put on to the various 
contracts, and overtime is being ungrudgingly worked. 
As to facilities for repairing damaged war vessels, the 
Tyne dry docks are prepared for any emergency. The 
shipyards on the Wear and Tees are also well employed, 
but are somewhat handicapped by the lack of skilled 
hands, many of whom have been transferred from merchant 
work to naval work. The engineers on the North-East 
Coast have a good amount of work in progress, and one 
or two of the more important firms are- operating their 
works to the utmost to speed up Admiralty contracts. 


The Coal Trade. 

The coal trade is greatly disorganised. Business 
is limited and irregular, and anxiety in many cases is 
more clearly marked. The general situation has been 
seriously disturbed this week, mainly by reports of vessel 
lost’ through striking mines and the latest Admiralty 
notice thereon. This kind of news has much affected war 
risk rates of insurance, and generally checked trade. 
Reports from the collieries in Northumberland and Durham 
show that work is only going on spasmodically, and’ that 
large numbers of men are still idle. Best Durham gas 
coal is lls. 6d. to 12s., and second qualities Ils. to 11s. 3d. 
Best steams and steam smalls continue to be keenly sought 
after, and values are firmly maintained. Ordinary bunker 
coals are quoted from Ils. 3d. to 11s. 6d., and best qualities 
from Ils. 9d. to 12s. 6d. Best gas coke shows an improved 
demand, and realises firmer values. Gas coke is 12s. to 
13s.; best foundry coke, 18s. to 20s.; and furnace coke, 
18s. to 18s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 

THE principal development since last report is 
the withdrawal of the triple bond on coal cargoes to 
neutral ports. Since the outbreak of hostilities, the export 
coal trade of Scotland, particularly on the East Coast, 
has been under a cloud, but now that the Customs bond 
has been removed, it is confidently anticipated that there 
will be a considerable increase in business in the coal trade. 
Generally speaking, a better feeling exists in industrial 
centres with regard to the future, but any increase in 
business has been entirely confined to the demands of 
home consumers. Since the beginning of the war export 
business generally has been considerably restricted owing 
to the high rate of freights. The increase asked for varies 
from 20 to 50 per cent., and this is specially severe on 
shippers who have entered into contracts based on ordinary 
freights. While it is recognised that an increase is justifiable 
under the present circumstances, it is also generally 
admitted as essential that export trades should be main- 
tained, and the disturbance of trade and commerce 
reduced to a minimum. The Glasgow Chamber of Com- 
merce has communicated with the various shipowners 
in Glasgow, urging upon them the necessity for being as 
reasonable as possible in the existing crisis. No .doubt 
the shipowners will range themselves alongside the other 
leaders of commerce. and likewise do their utmost for the 
benefit of trade and the great cause of employment. 


Labour. 

The question of employment is becoming  in- 
creasingly difficult, and is giving considerable cause for 
anxiety in several directions. Certain industries have 
become much busier, including the building and allied 
trades and steel manufacturers. Several of the ship- 
building and engineering firms are also working at full 
pressure, but in most cases firms thus placed are engaged 
on Government work. In many centres, however, the 
position is becoming acute and various methods are being 
employed to solve the difficulty. At the majority of the 
ironworks short time is the rule, the masters having decided 
to arrange different shifts and thereby keep the most of 
the men employed to some extent at least. The crisis 
is now being severely felt in the coal mining industry on 
the Stirlingshire and Dumbartonshire borders. It was 
anticipated that short time would soon have to be faced, 
but at the Duilater collieries, belonging to the Baton 
company, a complete stoppage, which will take immediate 
effect, has been unexpectedly announced. At several of 
the other collieries the miners are only working three to 
four days per week, being thrown idle in turn. Several 
large shipbuilding and engineering firms are seriously 
contemplating the working of short time, and an announce- 
ment to that effect may be made at any time. 


‘The Warrant Market. 

The Glasgow pig iron warrant market has been 
quiet throughout the past week, and as there has been 
an increase in stores holders of warrants have been more 
inclined to realise their iron as it fell due, with the result 
that prices are 6d. per ton easier compared with the pre- 
ceding week. Cleveland iron closed at 52s. 6d. per ton 
cash. Middlesbrough stores increased by 2150 tons on the 
week, and now amount to 90,892 tons. 


Pig Iron. 
There are fifty-five furnaces in blast in Scotland, 
compared with fifty-six in the preceding week and eighty- 
eight in the corresponding week of last year. The pro- 








duction, though limited, is sufficient in the meantime 
for consumers’ requirements, and makers are well sold, 
and are maintaining their advance in prices. The total 
shipments of pig iron from Scotch ports during the past 
week only amounted to 1087 tons, 350 tons foreign and 
737 tons coastwise, compared with 5491 tons in the same 
week last year. The import of pig iron into Grangemouth 
from Middlesbrough and district amounted to 2699 tons 
for the week. 


Prices of Scotch Pig Iron. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 
64s. 6d.; No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s.;  Gartsherrie, 
Summerlee and Calder, Nos. 1, 70s.; Nos. 3, 65s.; Lang- 
loan, No. 1, 72s.; No. 3, 67s.; Glengarnock, at Ardrossan, 
No. 1, 71s.; No. 3, 66s.: Eglinton, at Ardrossan or Troon, 
No. 1, 64s.; No. 3, 63s.; Dalmellington, at Ayr, No. 1, 


65s.; No. 3, 63s.; Shotts, at Leith, No. 1, 70s.; No. 3, 
65s.; Carron, at Grangemouth, No. 1, 70s. 6d.; No. 3, 
65s. 6d. per ton. 


Manufactured Iron and Steel. 

The Glengarnock Steel Works, which have been 
idle for several weeks, have resumed operations. Steel- 
makers report that specifications for steel material for 
home consumption are coming to hand in considerable 
quantity, and works are well employed. Prices remain 
about the same level as in the preceding week, and a fair 
amount of work has been booked. No official quotations 
can be given, as manufacturers state that under the 
present conditions prices cannot be taken as fixed, and 
alterations may be necessary at any moment. The export 
trade is practically idle at present, but there are indica- 
tions of a resumption of oversea business in the near 
future, and, in fact, some shipments have already taken 
place. In the sheet trade employment is only moderate, 
both in the black sheet and bar iron departments. Prices 
of black sheets have been advanced about £2 per ton, 
making the warehouse price in Glasgow £8 10s. per ton, 
less 5 per cent. for 7 to 11 gauge. Malleable iron makers 
are not yet much better off than formerly, but wrought 
iron and steel tube makers continue active. The position 
of business in the future is still a matter of speculation 
to a large extent, but it is, however, anticipated that if 
our trade routes can be kept open a large increase 
in the consumption of home manufactured products is 
bound to take place. 


Brighter Outlook in the Coal Trade. 

The expectation of the removal of the Customs 
bond on coal cargoes to neutral ports has now become an 
accomplished fact, and already an improvement is notice- 
able in the Scotch coal shipments, and there is a consider- 
able amount of business in the market on foreign account 
Consumers abroad are likely to be very short of supplies 
and coalmasters are anticipating a period of activity 
The question of the payment for the goods to the exporter 
here is, however, a difficult one. In view of the present 
state of the market business on a strictly. cash basis is 
almost imperative, but the difficulty of transmitting 
money from the Continent to this country is having the 
effect of making shippers hold off in the hope that a sort 
of international clearing house will be instituted in order 
to facilitate business and to ensure the proper regulation 
of accounts. In the meantime export business is confined 
to cases where cash can be got in this country in exchange 
for the shipping documents. Home business has fallen 
off to some extent, and values are easier. The aggregate 
shipments from Scottish ports during the past week 
amounted to 200,231 tons, compared with 125,621 tons 
in the preceding week and 341,211 tons in the correspond- 
ing. week of last year. Prices are easier than before the 
war, but there are indications of firmer quotations in the 
near future. Ell coal is quoted f.o.b. at Glasgow Ils. 6d. 
to 12s.; splint, 12s. to 14s.; navigation, 14s. 6d. to 15s.; 
steam, 12s. to 13s.; treble nuts, lls. 9d. to 12s.; doubles, 
11s. 3d. to lls. 6d.; and singles, lls. to 11s. 3d. per ton. 


LATER. 
Closing of Pits. 

The present crisis is having a serious effect on 
the coal mining industry in Falkirk and the surrounding 
district. Work is being greatly hampered by the dis- 
location of the export trade, and as a consequence the pits 
at Dennyloanhead, Slamannan, Maddiston, and Shieldhill 
have been closed, and a large number of men thrown idle. 
In most of the other collieries in the district miners are 
working short time, and in some instances employment is 
scarcely available for half the week. 


A Rosyth Building Scheme and Unemployment. 

It is understood that a company is being formed 
for the purpose of developing the Admiralty land at 
Rosyth. Under a recent Act of Parliament the Local 
Government Board for Scotland is empowered to make 
arrangements with a‘ utility company ”” for the erection 
of houses throughout Scotland for Government employees 
and for shopkeepers and others who may minister to their 
daily wants. The present company, by arrangement with 
the Local Government Board, will erect some 8000 houses 
at Rosyth, at an estimated cost of £1,000,000. The Local 
Government Board is empowered to advance to the 
utility company sums to the extent of £900,000 as may be 
required as the work proceeds. The remaining £100,000 
will be raised by public subscription, and it is understood 
that the larger proportion of that amount has already 
been arranged for. It is probable that the work at Rosyth 
will be commenced within the next few weeks. In any 
case a start should be made before the winter sets in and 
will supply work to men who may be in need of employ- 
ment by that time. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Market. 
THE effect of the removal of the triple value bond 


on large coal and patent fuel about the middle of last 
week was soon apparent in the amount of business which 





has since then been carried through. There was quite 4 
rush for coal, with the result that whereas coals other thay, 
Admiralty qualities, which were extremely weak, have 
tightened up consequent upon the demand falling very 
largely upon inferior descriptions. The Italian State 
Railways are large takers. ‘To these railways no coal was 
shipped practically throughout July owing to the marine 
engineers’ strike, and their stocks suffered as a conse. 
quence. The authorities recently took advantage of the 
market to buy five or six cargoes of large and a couple of 
cargoes of smalls, but they have also arranged to load all 
the arrears on their contracts that they can possibly 
secure. The result is that Monmouthshires, which are 
largely contracted for by the railways, are full up for the 
next few weeks. Outside of this source the demand for 
supplies has come chiefly from depét-owning firms, whic! 
have taken the first opportunity for replenishing their 
stocks; but the general trader with consumers abroad 
has yet to make his influence felt on the market. A bettor 
inquiry in this direction was noted in the early part of this 
week, but the demand is very small compared with that 
of normal times. With the general trader the financial 
position is the restraining factor, and very few can fecl 
that they can safely launch out in supplying cargoes for 
people on the Continent until they know that the question 
of payment is more certain. A more confident feeliny 
prevails than last week, but the amount of money locked 
up abroad is so heavy that it is a matter of impossibility 
for many firms to continue operations on any scale. At a 
meeting of the Chamber of Commerce held on Monday tlic 
president, Mr. T. E. Watson, stated that there was con. 
siderably more than a million sterling which was duc to 
Welsh traders and which was held up by the war. This is a 
fairly substantial amount, and so far as the sums due from 
German and Austrian firms are concerned there is 10 
possibility of them being recovered until the war is over, 
even if they are ever secured. The Chamber recommended 
to the Chancellor of the Exchequer that the moratoriun 
should be extended to October 4th and thereafter as might 
be found advisable, thus following the action of the New 
castle Chamber of Commerce. It is as the result of the 
inactivity of the general exporters that the very inferior 
coals are easy in comparison with the Admiralty qualitics 
and Monmouthshires. At a meeting of the Executive 
Council of the South Wales Miners’ Federation this week 
it was announced that an unusual amount of unemploy- 
ment among miners was to be found, but this more 
particularly applied to the anthracite districts rather than 
steam coal areas. The number of men idle was reported 
to be about 7000, and it was resolved to call a conference 
and recommend that a levy be made of 6d. per man anil 
3d. per boy towards alleviating the distress. It is as yet 
impossible to forecast exactly how the demand for coal is 
likely to continue. As stated, the Italian State Railways 
supplies will keep a number of Monmouthshire collierics 
working regularly for some time, but whether shipments 
by depét owners will show much expansion and the general 
trader become more active cannot be stated, as these ar: 
matters dependent upon circumstances which cannot as 
yet be gauged. The last day or two has shown that there 
are very few fresh orders on the freight market, which is 
some indication of the tendency. Small coals rule weak, 
although a better demand for bunker qualities has steadied 
this class somewhat. Patent fuel is also on the weak 
side, but pitwood is firm at 35s. 
LATER. 

Writing later, our correspondent states that thi 
steam coal market continues to develop extreme firmness. 
With coals ranging from best Admiralties down te Eastern 
Valleys practically out of the market, values, particular]y 
in the case of Monmouthshires, have hardened and are 
reaily little more than nominal. Business by ordinary 
exporters is very restricted, not for the reason that 
questions of cash payment by consumers abroad is an 
obstacle, but because at the moment coals are unobtain- 
able. Some of the second Admiralty collieries now 
report that they cannot stem for a fortnight. Prices 
of Monmouthshires are being put forward at 6d. to Is, 
a ton above what is quoted, but there are no transactions 
at the enhanced prices of any account. Business in the 
anthracite district is depressed and a number of collieries 
are idle. In erder to consider the question of unemploy 
ment, a special meeting of delegates of the Anthracite 
Association was held on Wednesday at Swansea, Mr. O. W. 
Owen, divisional officer of the Labour Exchange, being in 
attendance. It was reported that about 8000 miners had 
been out of work, but the officers and men by their efforts 
had succeeded in reducing the number to a little over 
4000, so that the position still remained serious. It was 
decided to approach the railway companies in South 
Wales with the view to running workmen’s trains to enable 
anthracite miners to take employment at steam coal 
collieries in other districts. Later information shows that, 
as regards other industries in the Swansea area, work is 
slowly but surely returning to normal conditions. 


Ship Repairing. 

Last week employment in the dry dock and ship 
repairing industry promised to be better but it has not 
yet improved. There is a fair amount of work, but when the 
vessels in hand have been finished there is not much tonnage 
due to come along. At Cardiff and Penarth there are 
600 members of the National Labourers’ Union who are 
out of harness. The bulk of these are employed in the 
dry dock yards, but the import trade is at the present 
time very slow, and for the ordinary dock labourer the 
immediate prospect is not bright. Shipping has improved 
since the triple bond was taken off coals, but there are as 
many as 500 seamen on the National Sailors and Firemen’s 
Union books at Cardiff who are in a very destitute condition 
waiting for the chance to sign on. The majority of these 
men are foreigners. 


Approximate Quotations. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, 19s. to 20s.; seconds, 18s. 6d. to 19s.; 
ordinaries, 17s. to 17s. 6d.; best drys, 18s. to 18s. Gd.; 
ordinary drys, 16s. to 17s.; best bunker smalls, 8s. to 
8s. 6d.; best ordinaries, 7s. 6d. to 7s. 9d.; cargo smalls, 
6s. to 7s.; inferiors, 4s. 6d. to 6s.; best Monmouthshire 
biack vein large, 17s. 6d. to 18s. 6d.; ordinary Western 
Valleys, 17s. to 17s. 6d.; best Eastern Valleys, 15s. 9d. 
to 16s. 3d.; seconds Eastern Valleys, lds. to lds. 6d. 
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Bituminous coal: Best households, 19s. to 20s.; good 
households, 17s. to 19s.; No. 3 Rhondda large, 16s. 3d. 


to 16s. 9d.; smalls, 10s. 6d. to 11s.; No. 2 Rhondda large, 
13s. 6d. to 14s.; through, 10s. 6d. to I1s.; smalls, 7s. to 
best washed nuts, 16s. to 17s.; seconds, 14s. to 15s; 


$s.3 

best washed peas, 14s. 3d. to 14s. 9d.; seconds, 13s. to 
lds. Patent fuel, 17s. 6d. to 193. 6d. Coke: Special 
foundry, 29s. to 308.; good foundry, 22s. to 25s.; furnace, 


to 19s. Pitwood, ex-ship, 35s. 


17s. 


Newport (Mon.). 

The feature of the Monmouthshire section has 
been the very firm tone displayed by the better classes. 
it has been a case not only that merchants have been 
unable to do business on account of the financial position 
and the necessity for securing cash payment, but it is 
impossible for coals to be obtained for early loading. The 
tone is not so healthy as regards inferior qualities, as the 
average merchant is holding off from operations in the 
existing circumstances. Smalls have shown rather better 
tendency. Approximate prices :—Steam coal: Best 
Newport black vein large, 17s. 3d. to 18s.; Western 
Valleys, 16s. 9d. to 17s. 3d.; Eastern Valleys, | 9d. to 
l6e.; other sorts, 15s. to 15s. 6d.; best smalls, 7s. 9d. to 
Ss.; seconds, 7s. to 7s. 3d. Bituminous coal : Best house, 
Iss. to 19s.; seconds, 16s. 6d. to 17s. 9d. Patent fuel, 
19s. to 19s. 6d. Pitwood, ex-sbip, 35s. 


5s. 


Swansea. 

There has been a fair inquiry on the market, but 
far below what is customary in normal times. Dealings 
have been rather slow, and with the reduction in shipments 
a number of collieries have had temporarily to suspend 
work, with the result that there is considerable unemploy- 
Some of the machine-made coals of the smaller 


ment, 
sizes have displayed firmness, but anthracite smalls, 
rubbly culm, and duff have been quiet and weak. Steam 


coals rule slow, and there has been very little buying, 
while smalls continue to be very depressed. Approximate 
values :—Anthracite : Best malting large, 21s. 6d. to 23s. 
uet; second malting large, 17s. 6d. to 18s. 6d. net; big 
vein large, 15s. 9d. to 16s. 9d., less 2} per cent.; red vein 
large, 13s. 6d. to 14s., less 2} per cent.; machine-made 
cobbles, 21s. to 22s. 9d net; French nuts, 22s. to 23s. 9d. 
net; German nuts, 21s. 6d. to 23s. net; beans, 16s. 3d. 
to 18s. 3d. net; machine-made large peas, 12s. 6d. to 
13s. 6d. net ; rubbly culm, 5s. 9d. to 6s., less 24 per cent.; 
duff, 3s. 6d. to 3s. 9d. net. Steam coal: Best large, 
18s. 6d. to 22s., less 2} per cent.; seconds, 14s. 6d. to 15s., 
less 24 per cent.; bunkers, 10s. 6d. to 11s. 6d., less 24 per 
Bituminous 


cent.; smalls, 6s. to 7s. 6d., less 24 per cent. 
coal: No. 3 Rhondda large, 16s. 6d. to 17s. 6d., less 24 per 
cent.; through and through, 13s. 6d. to 14s. 6d., less 24 per 
cent.; smalls, 10s. 6d. to 11s. 6d., less 24 per cent. Patent 
fuel, 17s. 3d. to 17s. 9d., less 24 per cent. 
Tin-plate and Other Quotations. 
The number of mills at work last week in the 


Welsh tin-plate industry did not come up to expectations, 
as some employers were compelled to start a lesser number 
than they intended. This week it was anticipated that 
out of 530 tin-plate mills about 240 would not be working 
and that 40 out of 50 sheet mills would be idle. The sheet 
mills are producing for galvanised sheets, the trade for 
which is practically crippled, for spelter has been requi- 
sitioned by the Government and is now £40 to £42 per ton, 
as compared with £20 to £25 in normal times. The pros- 
pects of the tin-plate trade must necessarily remain very 
uncertain. Every effort is being made by employers to 
keep works going, but it must be remembered that exports 
to Germany and Austria are totally stopped. This repre- 
sents in the case of Germany alone 35,000 tons a year, 
and for the time being there is no trade with the Nether- 
lands, which take 43,000 tons, and Belgium, which imports 


14,000 tons per annum. Quotations :—I.C., 20 14 

112 sheets, 13s. 6d.; I.C., 2 20 56 sheets, 13s. 9d.; 
I.C., 28 x 20 112 sineta, 27s.; LC. ternes, 28 20 

112 sheets, 23s. 3d. to 25s. 6d.; galv anised sheets, 24 g., 
£14 per ton. Iron and steel prices :—Welsh hematite, 
74s. to 75s. dd.; East Coast eihibe, 75s. to 76s. ¢.1.f.; 
West Coast hematite, 77s. 6d. to 78s. 6d. c.i.f. Steel 


6d. to £5 5s. Steel bars, heavy 
Rubio, 16s. 9d. to 17s. 


2s. 
Iron ore : 


bars: Siemens, £5 
sections, £6 12s. 6d. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 12th. 

THe temporary curtailment in buying in all lines of the steel 
industry occasions no concern, as prices have hardened another 
dollar in finished material, while pig iron and basic steel are dull 
and unchanged. Fear was expressed in the steel industry and 
among coalowners that labour would become scarce through 
the return of large numbers of European workmen, but this 
danger is minimised. Deep and general interest is manifested 
in the establishmént of a merchant marine able to carry on 
ocean tratlic to all countries with which business can be done in 
American products of any kind. Existing European disturb- 
ances are bringing together all the greater manufacturing, 
maritime, and commercial interests to take advantage of apparent 
opportunities. That prices in mill preducts will further advance 
seems to be taken for granted without visible evidences to sup- 
port it. The railroads are light buyers. Car builders are 
crowded and look for enlarging business. Pipe lines are pro- 
jected and low-grade pig is still active. Plates and shapes 
have suddenly become rather quiet, but fundamental conditions 
are sound. A spirited reaction from present unforeseen quiet 
is confidently looked for. Mill and furnace output will not be 
reduced ; on the contrary, greater activity is in sight, especially 
when the railroads adjust themselves to the severe conditions 
imposed by the recently rendered freight rate ruling. Some 
copper mines have closed. The copper market. is practically 
dead. General restriction of output will soon be ordered. 
To-day electrolyte is quoted 12}. Domestic demand is very 
low. No unwieldy accumulation of stock will be permitted. 
Tin is 60-65. Stocks light. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 
Tae Edison and Swan Company, Limited, informs us that it 
is supply ing to H.M. battle-cruiser Tiger a quantity of Admiralty 
pattern Quartzalite radiators. 
Tue Coventry Chain Company, Limited, has opened a London 
office at 47, Victoria-street, S.W. Telephone number, Victoria 


6559, and telegrams, Apchainser London, 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ ti ted from abroad the name and 
address of the posers tate are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copes of Specifi 
Branch, 25, South 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 








btained at the Patent-office Sale 


tions may be 
dings, Chancery-lane, W.C., at 8d. 
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Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


8974. April 9th, 1914.--Auromaric 
J. Wyllie, Stratheden, St. Anthony’s-road, 
near Liverpool. 

A vertical expansion tube 





FEED-WATER KEGULATOR, 
Blundellsands, 


A is supported in a stand B, and 
is closed at its upper end by a cap C. At its lower end a pipe D 
provides access to the interior of the boiler. The cap C carries 
two _ FE that bear against a collar plate F surrounding the 
tube A. A lever G pivoted to the stand B supports the plate F 
by means of arod H. A second rod J extends between the plate 
and the top of the stand. A rod K attached to the end of the 
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lever G is connected to the feed-water regulating valve in the 
casing L. A pipe M carrying cold water from the inlet side of 
the regulating valve L is led through the top of the cap C, 
When the water level falls, steam enters the pipes D and A, 
The pipe A expands and allows the lever G to rise, thus increasing 
the opening of the valve L. When the level in the boiler reaches 
a certain height, the lower end of the pipe D becomes sub- 
merged and the steam trapped in the pipe A is condensed by the 
cold water delivered from the pipe M. Boiler water, therefore, 
rises in, and cools and contracts the pipe A, thus allowing the 
valve L to close.—August 5th, 1914. " 


INTERNAL COMBUSTION ENGINES. 


Encing, K. 1. Crossley, 
Openshaw, Manchester, 


23rd, 
Brothers, 


1913.-—Om 
Limited, 


23,998. October 
of Crossley 
and another. 

This invention covers an improved arrangement of com- 
bustion chamber and of the oil sprayer. Figs. | and 2 show the 

combustion chamber. In these A is the admission valve, B 

the exhaust valve, C the oil injector, D the vaporiser, E the 


NE 23,998. 














Fig 2 
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piston, and F a starting valve. The oil sprayer is shown in Fig. 3. 
The nozzle G of this projects into the combustion chamber, 
and is formed with radial spray holes H. The interior of the 
nozzle is closed by the end of a spring-loaded piston valve L, 
which can be pushed back by the pressure of the oil delivered 
from the fuel pump past the valve R. The pump plunger may 
work as at P in an-extension of the sprayer casing.—August 5th, 
1914, 


PUMPING AND BLOWING MACHINERY. 
29th, 


24,516. October 2 1913. 
of Mather and Platt, Limited, 
and another. 

This is a regulating device for turbine or centrifugal pumps 
or compressors. On a sleeve A surrounding the shaft in the 
suction chamber B a block C can slide longitudinally. This 
block faces the eye of the first impeller D and the opposed faces 
of these two parts are shaped to constitute a vena contracta 
for the fluid. The block C is moved on its bush by means of a 
crank E wofking on a threaded spindle F, The end of this spindle 


CENTRIFUGAL Pumps, J. Taylor, 
Park Works, Manchester, 





where it projects through the poe casing is covered by a cap 
G, and the whole is water sealed by means of a pipe H led off 
from the delivery side of the pump. If the block C be adjusted 
for a given quantity against a given head in such a way that the 
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velocity of the fluid through the vena contracta is just slightly 
below the critical velocity, any increase of velocity will produce 
discontinuity of flow, and the motor driving the pump will 
escape being overloaded.—August 5th, 1914. 


DYNAMOS AND MOTORS. 


18,907. August 20th, 1913.—IMPROVEMENTS IN OR RELATING 
TO DYNAMO-ELECTRIC MACHINERY AND TO CONDUCTORS 
THEREFOR, Siemens Brothers Dynamo Works, Limited, 
of Caxton House, Tothill-street, Westminster, and Emil 
Otto-Kieffer, of Hough House, Lichfield-road, Stafford. 

A and B are the working conductors which are arranged one 
within the other, A being the outer and thinner conductor and 
B the thicker inner conductor, which may also serve as an air 
tube, the two conductors thus having approximately the same 
cross-sectional area, owing to the greater circumference of the 
thinner outer one. C C! represent the insulating layers or cover- 
ings, the former being that which is interposed or intermediate 
between the two conductors, whilst the latter is the outer cover- 
ing for the conductor A, whereby it is insulated from the wall 


N°18,907 





of the slot or tunnel D. ‘To facilitate construction, the outer 
conductor may be in the form of a split tube, and be drawn 
around or lapped over the inner one, the edges—-where they 
meet opposite the mouth D! of the slot D—being left free or 
even slightly open, as at A. The slot has a bottom tunnel or 
enlargement for ventilating purposes, whilst an additional 
tube E is fitted in the base of the slot to serve also for cooling 
and ventilation. The air tube E may also be in contact with 
one of the conductors, say, the outer one, and may, electrically, 
form part thereof. Referring now to the lower drawings, the 
overhangs of the conductors have their insulation C Ct stripped 
off their respective ends A and B! these bared ends having the 
end connections F looped around them, and sweated or other- 
wise connected to them in any convenient manner. There 
are two other drawings.—August 5th, 1914. 


27,746. December 2nd, 1913.—IMPROVEMENTS RELATING TO 

CoMMUTATORS FOR DYNAMO-ELECTRIC MacuINEs, Holberry 
Mensforth, of Westinghouse Works, Trafford Park, Man- 
chester. 

A is a commutator blade, of which three flanges B, C and D 
are shown. The flanges are provided with V-grooves E in 
which is seated a sleeve G of micanite of substantially uniform 
thickness. Around the sleeve is sprung a packing ring F. 


N° 27,746 
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This ring, which may be advantageously constructed of mild 
steel, is provided with an oblique cut in order that it may be 
sprung into position on the mica sleeve G, and has a shallow 
groove H on its outer cylindrical periphery. The shrink nng 
is shown at J, and is bored with an easy fit at each end to ensure 
its fitting tightly at the centre of the packing ring F. The shrink 
ring is provided with a projecting rib K on its internal periphery, 
which engages with the groove H of the packing ring, the depth 
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of the groove and the thickness of the projection being small 
enough to permit the shrink ring to be slipped into place when 
heated, but preventing subsequent relative movement between 
the two rings.— August 5th, 1914. 


8711. April 6th, 1914.—-IMpROVEMENTS IN OR RELATING 'TO 
THE STARTING OF Rotary CoNverRTERS, Siemens Brothers 
Dynamo Works, Limited, of Caxton House, Tothill-street, 
Westminster, S.W. 

A denotes the three-phase supply mains to which the primary 
windings B of the transformer are connected. The secondary 

windings B' of the transformer are connected to a switch C, 

which, according to whether it is placed in its left-hand position 

or right-hand position, taps off the whole or a part of the 
secondary windings. Switch C is also connected to slip rings 

EF and G of the rotary converter D. The direct-current 

brushes H H' are connected through switch K to the direct- 

current mains M, and the field winding N is in series with the 
regulating resistance P and valve O, which may be constituted 


jectile exercises a double impulse against the body penetrated, 
and that its use “is not against the principles of humanity, 
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be projected upwardly and intermittently through the gratc 
openings, with means for intermittently ns the fingers, 
the latter comprising a cam, a rock shaft operating the cam, 





by an iron-aluminium cell, across the brushes. 
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indicates when the machine has come into synchronism. ‘The 
valve is connected up in the exciting circuit, so that current 
can flow through in a direction such that the converter pressure 
has the same polarity as the pressure of the mains M. In starting 
up the converter reduced pressure is first applied to the slip 
rings by setting the switch C in its right-hand position, and 
after the machine has come into synchronism the switch is 
moved to its left-hand position. The field resistance P having 
been adjusted, the switch K which was previously open is 
closed. To prevent the arising of excess pressure, it is preferable 
to place a high resistance I in parallel with the electric valve. 
It is to be understood that a converter provided with an electric 
valve in its exciting circuit may be started up in any other way 
from the alternating current side, such as, for instance, by using 
a pony motor, and also that the term “rotary converter” 
includes “‘ cascade converters.”’—August 5th, 1914. 


TESTING AND MEASURING INSTRUMENTS. 


4356. February 19th, 1914.—Wart-Hour InvicaTING MAGNET 
Motor Meter, Allgemeine Elektricitats-Gesellschaft, of 
2-4, Friedrich Karl Ufer, Berlin, N.W., 40, Germany. 

The meter is provided with two commutators A and Al, 

whose strips are connected in parallel. The commutator A 

is formed in such a manner that by shifting the brush B! in 

dependence upon the load, the error curve is eliminated with 
small loads. The brush B! can be shifted in dependence upon 
the strength of current by the attraction of repulsion of a coil 

C', traversed by the main current or a portion thereof, which 


coil is rigidly connected with the brush B' by means of the lever | 
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D', by the pole I! arranged on the permanent magnet. By 
this means the brush B! is rotated about the pivot F'. The 
commutator A! is constructed so that in shifting the brush X 
in dependence upon the voltage, the indications of the meter 
are modified in such a manner that they are directly propor- 
tionate to the product of the voltage and the strength of the 
service circuit. For example, the brush X may be displaced by 
a coil H traversed by a current proportional to the voltage and 
attracted or repelled by the pole piece E. The coil H and the 
brush X are rigidly connected by the lever M rotatable about 
the point K. There is another illustration — August 5th, 1914. 


ORDNANCE AND ARMOUR. 


2863. February 4th, 1914.—Prosecrite ror Rirtes, J. W. P. 
van Kampen, Kerklaan, 33, Watergraafsmeer, near 
Amsterdam, Holland, and another. 

The projectile consists of a copper, nickel or steel casing A 
containing a mass of hardened lead B and a hardened steel 
core D. The end of the casing is pressed in at C and against the 
interior of this depression the nose of the core D rests. The 


The voltmeter 8 








the recess,’’- 


August 5th, 1914. 
MOTOR CARS AND ROAD TRAFFIC. 


19,348. 


A sheet of brass, copper or tin is corrugated as shown at A I 


N°19,348 


44" 
XX 
AN 


) 








the line CC butt against the flats on the other. The ends are 
clipped over at D and dipped in solder. The flattened tube thus 
formed is then waved as shown in Fig. 1 in a direction at right 
angles to the corrugations. The tubes are secured in the upper 
and lower plates of the radiator frame, and the whole is then 
dipped in a solder bath.-—.lugust 5th, 1914. 





AERONAUTICS. 
24,756. October 3ist, 1913.-—-Arrsuip, Win. Beardmore and 

Co., Limited, Dalmuir, Dumbartonshire, and another. 
This airship is claimed to combine the advantages of the rigid 
and semi-rigid types without involving their disadvantages. 
The gas is contained in a series of bags A, the lifting power of 
which is transmitted to a number of frames B surrounding them. 
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The frames B are attached to and braced by longitudinal frame 
members C, and the whole is surrounded by a covering D. 
A keel E of the section shown is hung from the lowest points of 
the frames B. The feature of interest in the invention is the 
fact that the frames B and C and the keel E are composed of 
flexible material in the form of tubes, and inflated with air 
under pressure.—August 5th, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 
1,096,877. Automatic Stoker, H. L. Williams, Chicago, Ill.— 


Filed October 7th, 1912. 
The furnace has a rotatable grate and means for agitating 





Jower end of the core is coned at E. It is stated that the pro- 


fuel on the grate, together with a number of fingers adapted to 


as it is possible to regulate the kind of wound by the shape of 


August 26th, 1913.—Rap1aTor ror Moror VEHICLEs, 
W. J. Mellersh-Jackson, 28, Southampton-buildings, London. 


in Fig. 3, and is folded along the line C C, so as to assume the 
shape shown in Figs. 4 and 5. The corrugations on one side of 





and means on the shaft adapted to rotate the grate in a hori 
zontal plane when the fingers are below the grate and at rest. 
There are four claims, 


1,097,513. MANUFACTURE OF Gas, H. W. Benner, Bethlehem, 
Pa., assignor to International Gas Development Cgmpany, 
New York, N.Y., a Corporation of New York.—Filed 
February 25th, 1914. 

The coal is distilled in substantially vertical retorts for the 
production of illuminating gas. The retorts are first heated 
to a temperature sufficiently high to initiate the distillation 
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of the coal when charged, and the coal is then charged into the 
retorts. Immediately after the charging of the coal into the 
retorts a sufficient quantity of water gas is admitted at 
the bottom of the charge and passes through it to prevent 
the deposit of adhering carbon from the distilling charge upon 
the inner walls of the retorts. There are seven claims. 


1,097,700..-SUBMARINE CrarFt, K. Whiting, Larchmont, N.Y., 
assignor to Electric Boat Company, New York, N.Y.—Filed 
January 4th, 1913. 

This invention consists of providing submarine craft with 

mechanism normally carried by the craft comprising a releasable 

mass of higher specific gravity than the water in which the craft 
is designed to operate. Supporting mechanism normally holds 
the mass in place, and a conduit leading from the water directly 
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to the supporting mechanism is provided to make the hydrostatic 
pressure of submergence effective directly against one side of 
the supporting mechanism so as gradually to overcome its sup- 
porting tendency as the craft sinks and to release the mass at 
the predetermined depth. The arrangement is such that the 
submerged craft is lighter than the water displaced by it when 
the mass is released from it. 


1,098,098. AEROPLANE, J. V. Crowthers, Philadelphia, Pa.— 
Hiled January 10th, 1912. 

In this aeroplane the planes have flexible ends. A suspended 

gravity controlled weight is provided, and collapsible con- 

nections extend between the weight and the ends of the plane. 
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These are adapted automatically to warp the ends by the lateral 
movement of the weight with reference thereto when the con- 
nections are extended. Means are provided to raise and lower 
the weight so as to place it into and out of operation. 
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AUGUST. 


ar. 
“ As a result of the refusal of Servia to agree 
to intolerable demands of Austria after the murder 
of the Archduke Franz-Ferdinand of Austria and his 
wife at Sarajevo, war was declared upon the little 
Power. Russia protested and announced that she would 
stand by Servia, and Germany ranged herself beside 
Austria. France then, abiding by her agreement 
with Russia, took part again t the Dual Alliance. 
A general declaration of war ensued, and in the 
earliest days of the month Germany violated the 
neutrality of Luxemburg and Belgium. Against 
this action Great Britain protested without avail, 
and at length recalled her Ambassador from Berlin. 
Thus war came upon Europe like a thunderbolt. 
Little wonder that for a time we seemed in the 
United Kingdom to be on the verge of a panic. 
The strong and decisive action of the Government in 
declaring a moratorium and extending the August 
Monday Bank Holiday to the Friday following, 
combined with a defence of their frontier by the 
Belgians at Liége-—which will ever be one of the 
proudest records in their history—saved the situa- 
tion. The United Kingdom instantly regained its 
head, and with characteristic coolness wrote across 
the country: ‘ England’s motto is, ‘ Business as 
Usual.” The magnificent handling of our Navy, 
which in no more than a few days had re-opened 
many lines of oversea Communication, contributed 
enormously to this result, whilst the fact that a 
British Army had been landed secretly and silently 
in France helped to restore confidence. Then the 
Board of Trade rose to the occasion as far as it was 


able. It began and has continued to encourage 
British merchants and manufacturers to look for 


development of both home and foreign trade, as a 
result of the closing of German markets, and it 
quickly passed a Bill dealing with British patents 
held by the subjects of Powers with which we are 
at war, and with licences held by such persons, which 
has made it possible for British manufacturers to 
undertake much work which otherwise they could 
We refer to this valuable Act in a 
of these various causes is 


not have done, 
note below. The result 
that, whilst the allied forces in Belgium and France 
have not been successful in arresting the German 
dvance, the state of trade in the United Kingdoma 
has steadily improved, and as it becomes daily more 
certain that the progress of the Russian invasion of 
Germany in the East must eventually® turn the 
scales of war against the Dual Alliance, more and 
more confidence is gained. German victory depended 
upon a sudden and striking success in Northern 
France; this has been prevented, Russia has had 
time to mobilise, France and England have gathered 
their reserves, and however long and stern the war 
may be, a termination favourable to the allies is 
looked forward to with confidence. 


Patents and the War. 


In order to meet the that 
would be caused by the stoppage of manufacture 
of many articles which are now made under British 
patents held by the subjects of Powers with which 
we are at war, Mr. Runciman recently introduced a Bill 
and an amending Bill—both now become Acts 
which put it in the power of the Board of Trade on 
the application of any person, and subject to such 
terms and conditions, if any, as the Board may think 
fit, to order the avoidance or suspension, in whole 
or in part, of any patent or licence granted to a 
subject of any State with which we are at war. 
The Acts remain in force during the continuance of 
the war and for six months afterwards, but any order 
nade during that period by the Board will be effee- 
tive for such time as the Board may decide. Thus, 
it is in the power of the Board to order the ‘ avoid- 
ance” of a patent, which means its absolute annul- 
ment for all time, or its “suspension,” which means 
that after a certain period of time the original owner 
of the patent would regain his possession of it. It is 
needless to say that in neither case will there be any 
question of paying royalties for the use of the patent 
to the patentees, but, where the Board annuls or 
suspends a patent in favour of a particular applicant 
or applicants, it may itself collect royalties and 
licence fees, which it may use at its own discretion, 
The intention is, we believe, to employ sums _ so 
received to meet the retaliation of the foreign Powers 
affected, if that course be deemed advisable. The 
rules as regards patents apply under the amending 
Bill mutatis mutandis to licences granted in this 
country to the subjects of Powers with which we are 
at war. It will be seen that these measures put it 


inconvenience 


in the power of British manufacturers to seize for 





their own use many patents which have hitherto been 
the monopolies of Germans and Austrians. We need 
only add that the procedure in making an application 
is simple, and that the cost is small. A fuller treat- 
ment of the subject will be found in our last issue. 


The British Association. 


For the first time in its history the British 
Association has held its annual meeting in Australia 
—this being the fifth time only that a meeting has 
been held out of the British Isles. The other four 
colonial meetings were at Montreal in 1884, 
in Toronto in 1897, in South Africa in 1905 and in 
Winnipeg in 1909, At the moment, we do not know 
the numbers present at the Australian meeting, but 
the other visits away from this country have been 
remarkably successful as regards the numbers attend- 
ing, the average for the four being 1684. Visits 
away from ‘“‘home’’ may therefore be regarded 
as being a popular feature of the Association. The 
Australian towns visited have been Perth, Adelaide, 
Melbourne, Sydney and Brisbane, but the real busi- 
ness may be said to have begun in Melbourne on 
August 14th, for the meetings at Perth and Adelaide, 
which were held before that date were not taken 
part in by all the members, and may be re- 
garded as being of a preliminary character. Two 
features marked the meeting. The first was the 
exceptionally large number of distinguished men 
attending it, and the other was that more ample 
provision than usual had been made for public 
lectures delivered by men noted for their discoveries 
and research work in important branches of science. 


Technical Interests in the Naval Actions. 


FroM tlie technical no less than the patriotic 
point of view the naval actions in which this country 
has taken part since the war began have been of first 
rate interest. Nothing of sufficient magnitude has, of 
course, happened during the month to test modern 
theories and modern machines of naval warfare to 
any great degree. Technical interest centres chiefly 
on the negative results attained. Thus our fleet has 
been at sea facing an enemy night and day for a whole 
month without suffering any damage whatever from the 
attack of submarines. On the other kand, one of our 
cruiser squadrons repelled such an attack and sank 
one of the German submarines with apparently the 
greatest ease on the 9th. It would be extremely 
foolish to draw any hard and fast deduction from this. 
But it may be safely said that the submarine in actual 
warfare has not proved to be such a menace as peace 
manoeuvres, and the teaching of certain experts have 
led us to believe. As to aircraft, we can only 
comment on the lack of news regarding their use by 
either fleet. It would be wrong, however, to assume 
that because there has been no news these new 
auxiliaries have been idle. Indeed, it will probably 
be found that our aircraft have played a conspicuous 
part in maintaining the successful vigil over the 
German fleet. The fact that in spite of the indis- 
criminate and unlicensed use by the Germans of sub- 
merged and floating mines our fleet has lost but one 
vessel in the course of a month by being mined is 
also worth noting from the technical standpoint. The 
action off Heligoland on the 28th seems to show that 
mines as well as and in conjunction with submarines 
do not necessarily hamper greatly the movements of 
a hostile fleet. It should be further noticed that a 
ship when mined, as was the Amphion on the 6th, does 
not always sink immediately, with the loss of all her 
crew. More than half of the ship’s company escaped 
in this case. One other point should be set down. 
So far no war vessel has been captured by either 
belligerent. All those lost have been sunk—or sold! 


The “ Arethusa” Class. 


IN the official account of the naval action in 
the Bight of Heligoland the light cruiser Arethusa 
greatly distinguished herself, and as representing her 
class drew warm approval from the Admiralty. The 
Official Press Bureau, in describing the action, 
remarked that ‘‘ the armoured protection, speed, and 
fighting qualities of the ‘ Arethusa’ class have now 
been vindicated, and this is satisfactory in view of 
the fact that a large number of these valuable and 
unique vessels will join the fleet in the next few 
months.’ She is ‘* the first of twenty built under the 
present Board of Admiralty,” and had been at sea 
only for four days on the morning of the action, 
having left the builders’ hands at Chatham on Monday 
morning, the 24th. She is one of eight laid down in 
the end of 1912, has a displacement of 3520 tons, a 
horse-power of 30,000, and a speed of 30 knots. Her 
propelling machinery consists of Brown-Curtis tur- 
bines—five of her sisters are to have Parsons turbines 
—supplied with steam from oil-fired Yarrow boilers. 
Her armament consists of two 6in. and six 4in. guns 


and two pairs of 2lin. above-water torpedo tubes. 
Kight sister vessels laid down between July, 1913, and 
February, 1914, have generally similar characteristics, 
except that the displacement is to be about 3800 tons, 
while an extra 6in. gun is to be carried. The armour 
in all cases includes a belt 23in. thick amidships. 
The remaining four vessels referred to officially are 
presumably those ordered under the 1913-14 Esti- 
mates. The Arethusa in the action off Heligoland 
was at the head of the destroyer flotillas, and for 
thirty-five minutes was engaged with two German 
cruisers at 3000 yards range. She drove therm off, 
seriously damaging one with her 6in. guns. Later 
she engaged two other German vessels and con- 
tributed to the sinking of the cruiser Mainz. Her 
speed by this time was reduced to 10 knots, and 
several of her guns were disabled. At about one 
o’clock in the afternoon an attack by two other 
German cruisers, presumably the K6éln and the 
Ariadne, was imminent, when the British Battle 
Cruiser Squadron arrived and sank her opponents. 


Motor Transport and the War. 


From a mechanical engineer’s point of view 
one of the most remarkable features of the mobilisa- 
tion scheme during the past month was the extra- 
ordinary rapidity with which an enormous fleet of 
petrol motor vehicles was got together for the use of 
our Army. The roads leading to the collecting 
bases were flocked with self-propelled vehicies 
taken at almost a moment’s notice from commercial 
users. The first machines to be called up were, of 
course, those of the War-office subsidy type, but 
many others were pressed into service, and one 
could not fail to be impressed by the remarkable 
regularity with which all the machines ran. When the 
War-office subsidy scheme was first broached there 
were many who scoffed at this type of machine on 
the ground that it would be useless in countries 
which are destitute of roads. But in the emergency 
which has arisen the petrol motor should lend itself 
perfectly to transport requirements. The motor 
vehicle is indeed playing no small part in the great 
struggle on the Continent by enabling the rival 
armies to cover much greater distances than were 
possible only a few years ago, and credit must be 
given to the Mechanical Transport Committee of the 
War-office for its excellent work in this connection, 


The War and the Motor Industry. 


ALL trade is bound to suffer at the beginning 
of a war, but there are some trades which should, 
and do, suffer less than others. Shipbuilding for 
naval purposes has received a great impetus, and some 
branches of the motor trade are in the same happy 
position. Of course, the demand for pleasure cars 
was bound to fall off to some extent, but the demand 
for all vehicles which are capable of carrying goods, 
stores, &c., is, on the other hand, likely to increase 
to an enormous extent, and is already showing marked 
development. Under the circumstances we _ trust 
there may be truth in the rumours that the Society 
of Motor Manufacturers and Traders does not propose 
to abandon its annual motor show at Olympia. It 
is true that many firms may find it difficult to bring 
themselves to a belief that they can afford the neces- 
sary expenditure, but we trust they may be persuaded 
to change their minds. The confidence in the posi- 
tion of British trade that the holding of the exhibition 
would show would, we are certain, lead to trade 
which our neighbours and our enemies on the Con- 
tinent at the moment cannot deal with being diverted 
entirely to this country ; not only that, but we 
believe that such a sign of confidence would help 
very much in restoring confidence in other trades. 


The Iron and Steel Institute. 


GREAT preparations had been made for 
holding this year’s autumn meeting of the Iron and 
Steel Institute in Paris. An interesting series of 
papers had been presented and arrangements made 
to visit numerous works in the provinces. As soon 
as war was declared, it became evident that it would 
be quite out of the question to hold this meeting or 
to pay the visits, and the Council issued a notice 
to that effect shortly after the outbreak of hostilities. 
At the time the notice was sent out it was hoped 
that some way might be found to hold a meeting 
in this country, but this idea had ultimately to be 
abandoned, and it has now been decided that the 
various papers shall be discussed by correspondence 
only. It will be admitted on all hands that the Council 
has acted wisely. This is no time for gatherings of 
the kind and for the round of gaieties which always 
accompany them; and, moreover, many of the 
members would, from having joined the colours or 
for other reasons, have found themselves unable to 





attend. 
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THE WAR AND THE BRITISH ENGINEER. 


(By our Special Commissioner.) 
No. II.* 
THE PAST 


COMPETITION IN AND FUTURE. 


In the first article of this series I endeavoured to 
show that the worst enemy of British engineering 
was Great Britain. I pointed out that the fault lay 
with the manufacturers themselves, because, while 
they have always had the remedy within their grasp, 
they have not risen up in their collective might and 
forced the Government, the banks and others to 
realise their duty to this great industry. This time 
I have to deal with foreign competition. 


British Trade in the Past. 


Let us first run over the situation in the past. 
In the good old days—and they were really not so 
long ago—Britain practically held the monopoly of 
the world’s trade in engineering plant. In fact, up 
to this day many of our manufacturers have had so 
splendid a trade that they do not seem to realise that 
we no longer hold that monopoly to-day. Those 
happy firms, it is true, like all the rest, are in the 
habit of complaining that they do not get the prices 
they used to, that labour is outrageously high and 
that they are unduly taxed. All these arguments 
are true enough, but they will not overcome the fact 
that, taken all round, our engineering works have 
been very profitable concerns. 

In conversation the other day with the managing 
director of one of our well-known but by no means 
one of the largest of our engineering firms, I asked 
him ‘why he did not go to the trouble of carrying 
out certain extensions for the purpose of increasing 
his output and his profits. “Why should [?” 
said he. ‘For the last twenty-seven years my 
income has never been below £12,000 a year.” 

After all, why in the world should he ? I confess 
that I can find no answer to that question. We have 
not in-England, as a rule, that feverish love of piling 
up money for money’s sake that has proved such an 
incentive to the rapid development and sometimes 
to the equally sudden downfall of firms in the United 
States. 

The Briton, generally speaking, loves money, 
not for itself, but for what it will bring him. When 
he has what he considers to be a large enough income 
to provide him with all the comforts and luxuries 
of life, according to his ideals, his ambition as a 
money-maker is over. It is true that such a man will 
often remain in harness long after he has secured 
that position, but that is because business has become 
a second nature to him. His personal influence has 
a restraining effect on his younger co-directors, for, 
in nine cases out of ten, he feels but little incentive 
to undertake further risks for the purpose of increasing 
his profits and at the same time placing them in 
jeopardy. 

Of course, there are hundreds of our engineering 
firms which are not so fortunately placed, and whose 
life is one long struggle to obtain a reasonable liveli- 
hood. But the firms that are extremely well off are 
sufficiently numerous to act as a deterrent to that 
rapid advance which has been noticeable in the 
United States and Germany, and especially to dis- 
courage that tendency towards co-operation between 
manufacturers for the good of the national industry 
which alone can enable them to remove the handi- 
capping conditions which have always hampered 
their progress. F 

British engineering firms have been in the fortunate 
position of possessing the trade, whereas it has been 
the business of their foreign competitors to oust them 
from that enviable position. It only stands to reason 
when such is the case that while British firms have 
been satisfied to provide for what they believed to 
he the requirements of their normal markets at home 
and abroad, they have not been inclined to force 
the pace. On the other hand, their foreign com- 
petitors, in order to get a footing in British markets, 
have been obliged to look ahead, to cut prices, to 
give credit, and so on, in order to induce custom. 

3efore our competitors could hope to cut out 
jritain from her strong trade position they had to 
secure, as the very first step towards this end, the 
whole-hearted co-operation of their Governments, 
the banks, the railway and the shipping companies, 
the merchants and every other instrument, public 
or private,which could aid them in their ambition. 
To effect this purpose they created powerful associa- 
tions which were recognised by their Governments 
as representing the trade, and by this means they 
have forced their Governments into action. 


The Influence of the Kaiser. 


In Germany the manufacturer was particularly 
fortunate in having as monarch a man whose ambition 
and personal vanity played curiously into their hands. 
Whatever the faults of Wilhelm II. may be, his 
eagerness to promote the industrial and commercial 
interests of Germany has never faltered. Though 
his influence with his Government has for some years 
been apparently on the wane, he has, nevertheless, 
shown himself able to overrule his Government when 
the occasion required it, and has exercised a far 
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greater power of despotism over his people than any 
other monarch in Europe, including the Czar. 
Wilhelm IT. has still managed to make the world 
believe that Germany is, to use an American vulgar- 
ism, “‘ a one-man show.” And yet in all this he has 
merely been the willing but unconscious tool of the 
pan-Germanic organisation which has pandered to 
his vanity on the one hand, and sustained him in 
his position, on the other, for its own ends. 

He has sometimes been ridiculed for playing the 
part of commercial traveller for the firms of his 
country, but whether that was a subject for ridicule 
or not, he has done it efficiently, and he has insisted 
on the banks following his lead. Thus it is that 
German manufacturers have had a backing which 
has never yet been extended to British manufacturers. 

So great was the Kaiser’s power in forwarding the 
trade interests of the Vaterland that, by some curious 
process which it is difficult to understand, he has 
been able, even until recently, to hypnotise successive 
British Governments into playing into his hands. 
Hence it came that for a long time the British Foreign- 
office used systematically to cut out all references 
in their Consular reports which were likely to be 
damaging to Germany. That is to say, the only 
information in them that would be of any real use 
to our manufacturers was deleted. 

Quite recently, our Foreign-office, while refusing 
to support any private British loan to China, was 
actually giving a monopoly of its support to a bank, 
many of whose directors were Germans, and which 
was using its money indirectly to finance German 
firms in competition with British firms. 

Hence it was that until British manufacturers began 
to show a tendency to organise themselves it was 
impossible for any individual to obtain official 
Government support in connection with his foreign 
business without following a routine which many 
did not understand, whilst others found it more 
trouble than it was likely to be worth. 

Our manufacturers, as a whole, have not even yet 
grasped the extent to which they have been losing 
the trade. They have been very angry sometimes 
when they have lost a particular contract, but their 
anger evaporated as soon as they found that they 
were able to fill their works with other contracts. 


France as a Competitor. 


The first competitor to come into the field against 
British engineering firms for the overseas trade was 
France, but in the early days she tackled the problem 
in a very desultory mdnner. She was content to 
raise her Customs tariff sufficiently to check the 
influx of imports from the outer world, and so her 
firms for a long time were kept busy with home orders. 
She merely accepted such orders from abroad as 
came her way. This lulled us into a sense of security. 
Though for a number of years some of the larger 
French firms have carried on a very forward foreign 
policy and have certainly taken a great deal of trade 
that might have come to Britain, I cannot call to 
mind any occasion when French trade methods were 
otherwise than open and above board. French 
competition has been fair, though France has taken 
advantage of every legitimate weapon which was 
within her reach. It would therefore be unreasonable 
of us to complain of the methods of our French com- 
petitors. It is true that we have always grumbled 
about her not adopting “‘the open door’’ policy 
But I fail tc see how anybody in England can possibly 
expect France or any other country to be foolish 
enough to adopt such a policy when it is not 
obliged to do so. It would be dead against its 
interests in every way. There is one and only one 
way of getting other countries to adopt the “ open 
door,”’ and that is for us to threaten to close the doors 
of the British Empire unless they open theirs to us. 
I am not suggesting that such a measure would be 
good or bad, but because we have not adopted it, 
we have no right to be aggrieved because other 
nations do not choose to follow our example. 

France has been all the more serious a com- 
petitor to Great Britain in certain specialities because 
the auality of the machines she has supplied to foreign 
countries has as a rule been good. We have therefore 
cause to be thankful that she has not yet troubled 
to throw the whole of her force as a manufacturer 
into the cultivation of foreign trade. 


The United States. 


Then came the United States whose manufacturers 
for a long time had all their work. cut out to supply 
the needs of their own immense territory. It was 
America who, when she began to make a bid for our 
overseas trade, invented the policy of ‘‘ dumping” 
which has so annoyed our manufacturers. And yet, 
like the *‘ closed door,” it is a perfectly sound business 
policy from ber point of view, and would have been 
a much more formidable blow to British trade had 
American manufacturers not very often made the 
fatal mistake of dumping a very great deal of rubbish. 
British firms may be very thankful that American 
makers, even to this day, have not in many cases 
taken steps to work up to the standards, in quality, 
of England and France, and that much of the stuff 
they are sending abroad is not as good as that which 
they are making for their own consumption. 


German Trade Methods. 
When Germany began to fight for the foreign 
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trade, she at, once adopted the ‘ closed door” and 
‘dumping.’ She instituted the system of long 
credit and low prices, bribery and corruption of 
officials, diplomatic intimidation, suborning the Pregg 
falsifying invoices and the campaign of misrepre. 
sentation against her competitors with which the 
world is now so familiar. One of the worst teatures 
of the German commercial policy has been her methog 
of uniting with the manufacturers of other countries 
for the purpose of equalising prices and terms, and 
then departing secretly from the undertaking which 
had been agreed to by all. 

These German methods have gradually been 
poisoning the atmosphere which surrounds the over. 
seas engineering business of the world, and Cutting 
the ground from under the feet of the manufacturers 
of those countries which have endeavoured to carry 
on their trade on legitimate lines. : 

“Why don’t you British manufacturers do as the 
Germans do ? Look at their push, their indomitable 
perseverance, their enterprise,” say those superficial 
critics of the British manufacturer. Heaven forbiq 
that we should do anything of the sort! It is not 
merely the dishonesty that makes the German 
methods undesirable. It is also the utter unsoundness 
of the policy in the long run from the practical point 
of view. In her frantic efforts to create a foreign 
business, which was unsound because it) was not 
based upon legitimate lines, Germany had brought 
herself to the verge of bankruptcy just before the 
present war. If there was any reason for Germany 
to go to war it is to be found in the fact that a success. 
ful war which would enable her to levy enormous 
indemnities on conquered ‘countries, was the only 
possible means of preventing the utter breakdown 
of that colossal credit system which she had heey 
building up so laboriously and with so much ingenuity, 

Though the effect of that artificial structure was 
enormously to increase her trade to the detriment 
of the trade of other countries, such trade, as a rule, 
has not been profitable to German manufacturers 
unless the manufacturers happened to be bankers 
as well. It is the bankers, who made that trade, 
who very naturally took the profits received from it, 

Let us consider the process by which Germany 
has obtained her orders. When quoting for cash it 
has been Germany’s practice, particularly in England 
or in competition with British manufacturers, to 
undercut, no matter how low the other quotations 
or the cost price might be. Germany has repeatedly 
taken orders at a very severe loss to herself when in 
competition with Britain. That an established 
fact of which the German firms themselves have 
boasted over and over again. 

Let me quote a case which recently came under my 
own notice. Tenders were invited for certain engi- 
neering plant for abroad. The terms were cash. 
The buyer in London found the German offer a great 
deal lower than the British. He bargained with the 
German manufacturer and succeeded in lowering 
the price still further. The buyer imagined that he 
had done a good stroke of business for the purchasers, 
and was astounded when he received a cable from them 
asking him what he meant by paying so high a price. 
It then appeared that after he had placed the order, 
but before the news had reached his principals at 
the other end of the world, the local representative 
of the German manufacturer, afraid of losing the 
contract, had quoted the purchasers a very much 
lower price still. He had been instructed to make 
sure of the order no matter what the conditions. 
In that case the price was said to be less than half 
the actual cost. 

It is quite obvious that unless the Germans had 
some compensating advantages in other directions, 
cash transactions of the above sort could not go on 
for long. It is in her credit transactions that Germany 
has made her profits, and these have sometimes been 
enormous, at all events on paper, especially in the 
less sophisticated countries, such as, let us say, (reat 
Britain and China. One of the most difficult things 
to understand is how British investors could possibly 
fall in with so ridiculous a proposition as the so-called 
Victoria Falls scheme a few years ago when mone) 
was raised in Great Britain for the ostensible purpose 
of harnessing the Victoria Falls to supply power to 
the Rand mines. It should have been clear to the 
meanest intellect that in view of the fact that the 
source of supply was 700 miles from the place where 
the power was required, such a scheme was preposter- 
The money raised for one purpose was spent 
on another. It was spent in Germany for creating 
power stations on the Rand, and for supplying 
them with plant, which, but for this scandalous 
method of money raising, would have been ordered 
from British firms. 

Turning to China, German methods have been 
simpler still. Taking advantage of the thirst of the 
Chinese for Western improvements and the inability 
of the people of that country to pay for these things 
themselves, Germany’s practice has been to get hold 
of certain high officials, tell them that a railway, ° 
waterworks or other concern involving engineering 
plant was needed, and as the first step towards their 
end, to bribe influential officials heavily. The Chinese. 
who were quite unable to estimate the value of the 
plant offered, and did not really care, provided ‘hat 
the parties concerned received a sufficient “‘ squeeze 
on the transaction, accepted the German conditions 
in the dark and the thing was done, In such eases 
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the prices charged for the plant by the German firms 
to the Chinese have sometimes exceeded by more 
than 100 per cent. offers for cash made by British 
It stands to reason that such transactions 
were extremely profitable, provided always that the 
purchasers were able to redeem their debt. The 
danger of such a method, however, is proved by the 
fact that German banks have lent millions of pounds 
to the Chinese in this manner, and it is difficult to 
see how they will be able to get them back, unless 
Germany can bring this war to a successful issue. 
The Germans have carried on the same policy in 
other parts of the world, and it is this which has 
secured the trade to them to the detriment of other 


firms. 


nations. 


The Future. 

If the result of this war is to be the breaking of 
Germany’s credit, some of those countries which have 
been attempting to follow her methods will no doubt 
modify their policy. It will thus be possible in carry- 
ingon the overseas trade to revert to the more legitimate 
methods of the past before German methods were 
introduced. The chances for British engineers will 
then be greatly improved, as machinery will once 
again be sold on its merits. 

One must not imagine, however, that the destruc- 
tion of Germany as a competitor will mean an absence 
of competition. If it eliminates the unfair element 
in competition for the overseas trade of the world, 
that is as much as we have a right to expect. 

With the influx of work that we are bound to 
obtain in this country in the immediate future, and, 
in fact, which is already coming to us on account of 
the war, I shall deal in another article, but we must 
bear in mind that after the war, and when time has 
made it possible for firms in France and Belgium to 
eater for the world’s trade again, the hands of the 
manufacturers in both those countries will be 
strengthened as competitors. This is quite as it 
should be, and with the accessions to their territory 
by absorbing portions of Germany, which we hope 
will be the result of this war, many of the existing 
German factories will in effect merely be working 
under another flag. 

Then, again, however much the map of Europe 
may be altered with regard to German territory, 
the productive ability of the people inhabiting that 
territory, whether they are to be called Germans or 
anything else, will remain the same, and it is reason- 
able to suppose that if factories are destroyed they 
will in time be reconstructed or others will spring 
up in their place. 

The most lasting feature, therefore, in the suppres- 
sion of what we are now in the habit of calling German 
competition will lie in the breaking up of her govern- 
mental methods and her financial credit. The 
absence of the former will put it out of her power to 
use the fear of offending Germany as a lever to get 
trade in the weaker countries of the world. This has 
been one of the most important of her weapons in the 
past. Whereas, without money and without credit 
herself, Germany will not be in a position to give 
those long terms of payment which have told so 
strongly against the trade of her competitors. 

Just as owing to her diplomacy, Germany 
has alienated the friendships of practically every 
other country in the world, so her methods of 
trading have caused her to be cordially detested, 
not merely by her competitors, but by her customers. 
It is for this reason that she has come to grief politic- 
ally and commercially. It is for this reason that she 
has not been able to create a trade for her goods 
without giving facilities which it has not been 
necessary for all her competitors to grant, but which 
have proved very disastrous to British trade. 

Some other European countries have been tarred 
with the same brush as Germany in their foreign 
dealings, though they have been much less import- 
ant as competitors. 

Belgium, of course, has become a very formidable 
competitor to British engineering firms in their over- 
seas trade. It is not the time to say anything 
unfavourable to Belgium, for I take it that there is 
not a British manufacturer worthy of the name who 
would not rejoice to see Belgium on her feet to-day 
and in full possession of her industrial power as a 
competitor. Certain Belgian firms, it must be 
admitted, had come somewhat under the spell of 
German influence and consequently had, in co-opera- 
tion with Germany, adopted some of the objection- 
able methods above referred to in the conduct of 
their foreign trade. But it may be assumed, what- 
ever the result of this war may be, that Germano- 
Belgian co-operation will be a thing of the past. 
Belgium, like France, is a competitor who turns out 
good stuff, and we do not grudge her her success. 








A RECENT issue of the Journal des Transports gave the 
following particulars as to the number of men employed 
on French railways :—State, 73,127; Est, 51,471; Midi, 
26,268; Nord, 56,546; Orleans, 49.600; P.L.M., 86,124. 
These figures were given in an article as to the number of 
Syndicalists employed, and it appears that out of this total 
of 343,136 employees there were 16,503, or 4.8 per cent. 
members of the National Railway Syndicate. These 
particulars, as showing that the French railwayman is not 
a discontented mortal, are instructive, but the main 
interest lies in the fact that the proportion on the State 
lines is 9 per cent. 


RAILWAY CONSTRUCTION IN SWITZERLAND 
By 8. BERG. 
THE EBNAT-NESSLAU BRANCH OF THE BODENSEE 
TOGGENBURG RAILWAY. 
No. VL* 


The general questions of large stone arches may be 
divided into the following headings :— 

The Working Out of Stresses.—The calculation of 
stresses and its cost is of course not a matter of 
fashion. The modern idea at least in Germany 
strongly favours or advocates the very mathematical 
method of elastic theory, in spite of its shortcomings 
concerning the coefficients of elasticity, and this 
tendency has to be respected, though, of course, not 
blindly accepted. 

The old method of designing the centre line of 
pressure passing through three points of the arch 
has the great value of being very simple and clear, 
and the well-known French chief engineer, M. 
Séjourné, who has made a number of the greatest 
modern large span bridges, uses this method or the 
method of Méry. 

One thing ought to be done from the first, viz., 
the entire arch should be dealt with, and not only 
a strip of 1m. broad. This is a method adopted 
for the smaller arches of bridges with vertical or 
nearly vertical faces, but as the big arched bridges 
necessarily have more or less strongly battered faces, 
this method of the strip 1m. broad gives an entirely 
inaccurate result, as the sections near the imposts 
become much broader as the span increases—even 
upwards of 50 per cent.—than those at the keystone. 

The wind pressure ought not to be neglected, but 
considered in the right way with all its influences, 
which are by no means small in the case of the 
bigger arches of 100 m. span or more, and if the pitch 
is not small, they are of much greater importance 
than the stresses set up by variations of temperature. 

The Austrian engineer, Dr. Oerley, in his research 
on this subject in connection with the great Soleano 
bridge in Austria, finds that the stresses caused by 
temperature are — 

At the keystone + 2.8 kilos. per sq. em. 


At the imposts + 3.5 kilos. per sq. em. 
The Solcano bridge has the following dimensions :— 
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Fig. 46 


Span of arch, 85 m.; rise of arch, 21 m.; at the key- 
stone, 5.8m. broad and 2.1m. thick; at the im- 
posts, 7.9m. broad and 3.5m. thick; the heaviest 
stress worked out is 51 kilos. per square centimetre. 

At the Soleano bridge the remedy employed for 
preventing changes of temperature from causing the 
masonry to crack was the following :—The joint at 
the impost 1—2—-Fig. 46—was made with a quite 
smooth surface; on this were laid three layers of 
asbestos plate, together 9mm. thick, on which in 
their turn the arch stones were laid. The latter were 
quite smoothly dressed on their beds. This impost 
joint was continued straight up to the formation 
level as a through dry joint (2—3), thus leaving the 
two parts of masonry without any bond. To fill this 
joint asphalt felt plates were put in, and the faces of 
the joint were pointed with cement mortar in the 
usual, way. 

As regards the factor of safety, there ought not to 
be much anxiety. From an economical point of view 
it seems almost ridiculous to use factors of safety of 
15 or more. If we can rely at all upon the work we 
are doing, we ought to face the risk of using a factor 
of safety of reasonable proportion. Engessert recom- 
mends a factor of safety for large arches of from 
4 to 8, and this seems to be reasonable. 

If for iron or steel we use factors of safety from 
4—5 then 4-8 does not seem too risky for stone and 
cement mortar, as the stone arch bridge has the 
very great advantage of its great mass, on which the 
capricious influences of the accidental load have very 
little power to act, whereas experience clearly points 
to the contrary with iron and steel structures. 

In connection with this there is the question of 
mortar, which is usually tested in the form of cubes, 
though it has been proved that in prismatic forms 
of smaller thickness the resistance greatly increases. 
For instance, a test-piece with a thickness of 2 cm. 
has double the resistance to crushing than has a piece 
with a thickness of 4em. From which it follows that 
the well-filled mortar joint has a greater resistance 
than we usually reckon when calculating the results 
arrived at by testing cubes. 





* No. V. appeared August 28th. 
t Professor Engesser, Heft 5, “‘ Zeitschrift fiir Architectur und 





Ingenieurwesen,”” Hannover 1907, 





With a factor of safety of 6 there need be but little 
effort made to work out the stresses minutely. It 
may be desirable to do it quite properly and minutely, 
but the engineer ought not to be called upon to wait 
for the result. If a stress of 90 kilos. per square 
centimetre out of 640 kilos. per square centimetre 
has to be corrected to 105 kilos. per square centimetre, 
it really does not matter, and with an approximation 
of 15 per cent. tolerably quick results may be arrived 
at. Further, it has to be considered that the breadth 
b of the arch at the keystone must not be under a 
certain limit in relation to the span J. Not only has 
the wind pressure to be taken into account, but there 
must also be some margin in the breadth so that the 
resultant force, which is not, perhaps, in reality 
quite centrally applied, since it may come somewhat 
outside the symmetrical axis of the sections, may not 
too unfavourably influence the stresses. As with 
long columns, there might be a danger of the bridge 
bending sideways. 

If the bridge has to carry two lines, the question of 


ll if 1 be less than 150 m., does not occasion trouble, 

but otherwise it seems that B a = is a limit, which 
e 5 

In stone 


l 


for stone arches ought not to be passed. 
bridges carried up to the present the limit of b = 6 
: e i) 


is not exceeded, as far as the writer is aware. 

Centerings.—The question of staging is very 
important, not only on account of its great expense, 
but also by reason of the difficulty of designing and 
making it. In crossing a very deep valley or gorge, 
the centerings directly supporting the structure may 
easily be very extensive and correspondingly difficult 
to make if uneven settlements are to be prevented. In 
crossing river beds or other ground of a difficult 
character there are foundation difficulties which 
may militate against the application of centerings 
as a means of direct support. In cases where great 
depths, difficult rivers, or soft ground have to be 
negotiated, the application of free bearing centerings 
seems to recommend itself. Free bearing centerings 
are, as is generally known, used in connection with 
spans up to, say, 45 m., but the use of this kind of 
centering for spans of more than 30m. is, as far as 
the writer's experience goes, not to be recommended, 
as the system is not statically sound, and, at any 
rate, has its limit as mentioned above, at 45 m., 
whereas what is required is a system applicable to 
the largest spans, say, of over 100 m. 

The’ making of large centerings demands very 
skilled workmanship, and only good and thoroughly 
trained carpenters ought mainly to be used for such 
work. If suitable timber be not fairly easily obtain- 
able the cost may well increase to such an extent as 
to counterbalance the advantages of a stone arch. 

The approximate cost of the centering of three 
stone railway arches was as follows :— 
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1. The Landwasser viaduct at 
Wiesen, in the Grissons Swit- | 
verland, span of arch = 55m., | 
narrow gauge ... ... ... ...| 600] 47,500 | 3700 | 13 

2. The Soleano bridge, Austria, | 
span of arch = 85m., bridging 
a difficult river, which made a 
pier, built by compressed air 
work, necessary. It alone cost | 
140,000f. Normal gauge... ...) 1209 | 280,000 | 3530 | 80 

3. Thur Bridge No. 1, Ebnat- | 
Nesslau, normal gauge ..._ ...| 285 | 25,500 | 1000 | 





to 
a 











The enormous difference between 1 and 2 is at once 
observable. Not only do the span and gauge, but 
also the difficult river make the Soleano bridge appear 
expensive by comparison. 

Stones.—The questions as to whether the stone 
(a) be not too expensive to transport ; (6) is of the 
necessary weather-proof quality ; (c) does not cost 
too much to quarry and dress ; (d) is of the ultimate 
strength required, have further to be considered. 

Natural stones as a rule have an ultimate compres- 
sive resistance ranging from 1000 to 2200 kilos. per 
square centimetre—say, roughly from 6 to 14 tons 
per square inch—and are thus far superior to any 
artificial stone, and, of course, also to concrete. 
Experience—at least, that of the writer—shows that 
excellent natural stone is frequently, or at least not 
seldom, found on the railway lines in Switzerland. 
A natural stone of 1200 kilos. per square centimetre, 
—say, 73 tons per square inch—ultimate strength is 
frequently not difficult to work or too expensive to 
dress to approximately the correct size, and, while 
being much more reliable than, for instance, blocks of 
concrete or artificial stone, it has the further advan- 
tage of being 4 to 5 times stronger. 

Making use of the Engesser formula: ultimate 
compressive strength of masonry = } strength of 
stone + % strength of mortar—and, taking the ulti- 
mate strength of natural stone as 1200 kilos. per 
square centimetre, of concrete in blocks as 270 kilos. 
per square centimetre, and of Portland cement mortar 
as 360 kilos. per square centimetre*, we get for 


* As pointed out above, the mortar in the joints has a much greater 
resistance than is represented by this figure, 
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masonry made with natural stone an ultimate com- 
pressive strength = } x 1200 + 2 x 360 = 640 kilos. 


per square centimetre; for masonry made with 
concrete blocks } x 270 & x 360 = 330 kilos. 


per square centimetre ; and, as the greater security 
of the natural stone justifies a smaller factor of 
safety, we can make this 6 for natural stone and 8 
for concrete blocks, and thus get a permissible stress 
of 105 kilos. per square centimetre for natural stone 
masonry, as compared with 41 kilos. per square 
centimetre for concrete block masonry. 

Concerning the dressing and size of natural stones, 
there has been a certain tendency to specify very 
accurate dimensions of stones for large arches, this 
necessarily causing a considerable outlay in dressing. 
This demand originated in the idea that the joints 
must necessarilye as bnt arrow as possible. In he 
great Solcano bridge in Austria, which has a span of 
85m. (say, 278ft. 9in.), the joints were originally 
fixed at a width of 12 mm. (just under }in.), and the 
stones were very accurately dressed so as to enable 
this dimension to be adhered to; but the joints 
proved too narrow, and_were widened to 18 mm., 
which necessitated the cutting of a layer of from 
6 mm. to 8 mm. from 198 arch stones with a total area 
to be cut of 250 square metres. The stones used in 
the Soleano arch were of large size, varying from 
0.2 to 0.7 cubic metres apiece, and were necessarily 
very expensive to make and also to handle. The 
cost of this arch is stated to have worked out at 160f. 
per cubic metre. 

The size of stone used ought, as arule, not to exceed 
0.2 cubic metres apiece. An average of 0.15 cubic 
metres should suffice ; with this dimension stone is 
neither difficult nor expensive to handle. If narrow 
joints are not insisted upon, we are able to moderate 
the demands as to dressing and to tolerate a certain 
latitude of dimension and form, thus bringing down 
the cost to a reasonable figure. 

The Joints.—The idea that the joints ought to be 
made as narrow as possible possibly originated in the 
quite correct assumption that the mortar part of the 
arch was the weakest part, and therefore should be 
kept small. This, of course, only was so when dealing 
with natural stone, the artificial stone not then being 
much used for arch building purposes. The filling up 
of the joints with mortar in a liquid state naturally 
called for narrow joints; but the use of mortar of 
this consistency has been abandoned for the good 
reason that to make the mortar so wet incurs the 
risk of weakening it, and, moreover, one is never 
quite sure that no voids have been left, as it is not 
at all easy to get all joints so well closed that the 
liquid mortar nowhere finds an escape. A joint must 
have a reasonable width in order that it may be well 
filled ; but, on the ether hand, it must not be too 
wide, since, when bedding the stone in the usual way, 
the mason using the trowel, mortar with a certain 
degree of moisture has to be used. The really sound 
way of filling the joints of greatest importance, viz., 
the radial arch joints on which the chief forces act 
normally, is to place all the stones in position, dry ; 
to space them with iron wedges, and then to fill 
in the mortar with a moisture similar to that of earth, 
ramming it well down to such an extent that the water 
is squeezed out and appears on the surface of the joint. 
To do this a joint of a reasonable width is necessary, 
and for this reason it does not matter very much if 
the joints be somewhat wide and somewhat irregular, 
as the mortar fills them in such a compact. and 
perfect way, and is itself strengthened by reason of 
the ramming process, so that its resistance is con- 
siderably augmented. According to the experience 
gained in Thur Bridge No. 1, at Krummenau, described 
above, joints with a variation in width of from 2 cm. 
to 6 em.—2 cm. and 6 em. being absolute minima 
and maxima—give the latitude necessary for having 
a not too expensive rough square stone dressing, and 
can be recommended for pressures of below 100 kilos. 
per square centimetre. The stones ought, of course, 
to be thoroughly cleaned from dirt and stone dust 
before being placed in the arch. 








THE EFFECT OF AUTOMATIC SIGNALS. 


THE following figures show the good effect the provision 
of automatic signals by the Southern Pacific Railroad 
Company has had upon its accident records :— 


No. of 


| No. of 








| No. of 
Year Mileage of | Percentage accidents. | persons persons 
ended automatic of total | illed. injured. 

June 30th signals. mileage. Ia TS 

Per million engine miles run. 
1905 359 | 3.87 19.71 1.32 | 7.31 
1906 715 | 7.65 23.97 0.74 4.42 
1907 1491 15.59 31.33 2.10 14.49 
1908 2324 23.83 26.21 0.62 | 5.36 
1909 2682 27.12 8.93 0.57 | 4.02 
1910 2883 28.88 8.71 0.45 6. 
1911 3167 31.24 7.59 0.24 4. 
1912 3216 30.95 6.67 0.22 4.3 


It will be seen that, whereas in 1905, when the mileage 
equipped with automatic signals was 359, or 3.87 per cent. 
of the total mileage, there were 19.71 accidents per million 
engine miles run; in 1912, when the mileage equipped 
had increased to 3216, or 30.95 per cent. of the total, the 
accidents had fallen to 6.67 per million engine miles. 
Until 1909, however, the real advantage had not hecome 
apparent, for the accidents in 1906, 1907, and 1908 were 
higher than those in 1905. 





BRITISH versus GERMAN TRADE IN LATIN- 
AMERICA. 
(By our Special Commissioner to South America in 1910and 1911.) 
No. I. 


THOUGHTFUL Germans have long foreseen that 
their commercial success in most parts of the worlc 
—and innone more notably than in Latin-America 
would excite the attention and promote the emulation 
of their great rivals, the British. The blow has, 
nevertheless, fallen in a totally unexpected quarter, 
for it was expected by few Germans that it would 
assume the form of forcible seizure of their trading 
vessels, and the closing of their ports by means of 
a fleet of hostile battleships; they looked rather 
for it to come through political influences. All 
the efforts of the past twenty years and longer, all 
the millions of good marks expended—legitimately 
and otherwise—upon building up a trade connection 
for German manufactures, all the skilful diplomatic 
exertions in which even princes ‘‘ of the blood” 
took part, all the high hopes cherished and the 
bold prophecies made regarding ‘“* the smashing of 
the British trade in the Americas’”’—all, all are coming 
to nought. Already we, in conjunction with our 
unsleeping competitors from the United States, 
are attempting to seize the vacant places of our 
whilom rivals, the Germans, and the chances are that 
we shall succeed. I say “ chances” advisedly, for 
the complete replacement of a great commercial 
nation like that of Germany in the esteem and the 
custom of the Latin-American peoples is far from 
the easy undertaking that so many enthusiastic 
writers appear to imagine. 

First, let us study the markets to be attacked ; 
secondly, let us see how far we are in a position to 
attack them; and then let us consider whether the 
Germans are, after all, so helpless as we judge them 
to be. If these and other questions are carefully 
studied, and the experiences already gained in our 
long-sustained struggle against German competition 
are made to serve a good purpose, succeed we shall. 
While offering to British manufacturers every en- 
couragement, I do not wish it to be accepted for 
granted, as so many unthinking individuals are 
inclined, that the battle will be easy. It is a difficult, 
but not an insuperable task which we are undertaking. 


German Trade in Latin America. 


In the case of Europe’s most important South 
American customer—Argentina—the Germans hold 
a particularly strong position, one which has been 
consolidated by judicious investment in an immense 
variety of local undertakings, from which no foreign 
rival could hope to eject them. These enterprises 
are also largely financed and supported by native 
capitalists, while in many of the large importing 
and distributing houses in the republic—in Buenos 
Aires, Rosario, Mendoza, Santa Fé, Cordoba and 
elsewhere—German capital is heavily interested 
and German influence has to be reckoned with. Is 
it to be assumed that because the Fatherland is 
at war with one half of the world, the other half, 


which has suffered from no particular cause of offence, | 


is to take up the feud as its own ? If we are to fight 
Germany in the commercial markets of the world, 
it must be upon sounder ground than the present 
embarrassments from which that country is suffering. 

From a commercial point of view, the Germans 
rank next in importance to the British in the Argentine 
Republic. They sustain there their world-wide 
reputation for extreme thriftiness and enterprise, 
and some of the finest and most prosperous establish- 
ments bear Teutonic names. Like the members 
of German communities all the world over, the 
Teutonic residents of Argentina display little inclina- 
tion to travel socially beyond their own immediate 
circle, but financially and commercially their tentacles 
reach to the extreme ends of the republic. There is 
a powerful German bank, a German church, more than 
one German newspaper, and numerous German 
manufacturing establishments in Buenos Aires alone ; 
other cities know them, trade with them, and 
as seems to. be inevitable—cordially dislike them. 

Of the total Latin-American trade conducted 
with the whole of the world, and amounting to the 
considerable sum of £762,422,887, Germany par- 
ticipated to the extent of £78,950,913, while Great 
Britain scored £123,980,707. Germany took a great 
deal less from Argentina than she sent, while Great 
Britain bought almost as much as she sold. The 
distribution of Latin-American trade for 1912—to 
which year all the figures given apply—were approxi- 
mately as follows :- 

All Latin-America, 1912. 
Per cent. of whole. 


Total Trade : 
Value, dollars. 


Total a 2,812,114,436 100 
United States 830,686, 102 29.54 
United Kingdom 619,703,536 23.03 
Germany + 394,754,566 14.04 
Imports ; All Latin-America, 1912. 
Value, dollars Per cent. of whcle 
eee 1,241,773, 366 100 
United States 304,217,287 24.49 
United Kingdom ie 309,681,730 24.93 
Germany “5 207,789,113 16.73 
Exports : All Latin-America, 1912. 
Volume, dollars. Per cent. of whole 
ee 1,570,341,070 100 
United States 526,468,815 32.52 
United Kingdom 310,021,806 19.74 
Germany = 186,965,453 11.90 


The proportions of European and United States 
trade conducted with the ten North American 
republics — Mexico, Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica, Panama, Dominican 
Republic, Cuba and Haiti—were as follows : 

North America, 1912. 


Imports, dollars. Per cent. of whole 


Total ss 281,268,607 ..  .. 100 

United States 150,911,934 .. 53.65 
United Kingdom 36,574,798 13.00 
Germany 28,936,304 10.28 

Exports, dollars. Per cent. of whole 

Total = 393,369,524 100 

United States 283,965,903 72.18 
United Kingdom 40,793,173 10.37 
Germany ane 30,093,447 4.69 


With regard to the ten South American States—— 
Argentina, Brazil, Bolivia, Chile, Colombia, Ecuador, 
Paraguay, Peru, Uruguay and Venezuela—the pro- 
portions were as follows :— 

South America, 1912. 


Imports, dollars. Per cent. of whole 


Total ‘ 960,504,759 100 

United States 153,305,353 15.96 
United Kingdom 273,106,932 28.43 
Germany .. .. 178,852,809 18.62 

Exports, dollars. Per cent. of whole 

Total as 1,176,971,546 100 

United States 242,502,912 20.60 
United Kingdom 269,228,633 22.02 
Germany .. . 156,872,006 13.31 


German Trade in Argentina. 

Having seen to what extent the Germans share 
in the whole of the trade of Latin-America—and it 
will be obvious that their position is a strong one— 
it will be of interest to examine into their commercia! 
holding upon Argentina, and take note of the 
principal markets which they affect, particularly 
those in which they come into violent competition 
with the United Kingdom. 

Practically all European countries and the United 
States of America have increased their trade with 
Argentina during the last five years, but Germany 
did better than we in actual increase. Thus between 
1909 and 1913 this increase has been tolerably 
steady, as the subjoined figures conclusively prove : 
Dollars, 
44,555,770 





1909 

i9lo 61,128,888 
1911 65,862,211 
1912 53,941,503 
1913 71,311,628 


British trade for the same period, apart altogether 
| from the very considerable business carried on with 





| British possessions, amounted to the following : 
Dollars. 
1909 99,198,269 
1910 109,377,394 
1911 108,637,430 
1912 118,669,266 
Ree ee ee ee 
If we look at the respective percentages of the 


countries for these five years, we see that while the 
United Kingdom decreased its proportion from 32.8 
per cent. in 1909 to 31.1 per cent. in 1913, Germany 
increased her share from 14.7 per cent. in 1909 to 
16.9 per cent. in 1913. The exact progress was as 
| shown below : 


United Kingdom, Germany, 


. per “yy oe . 
909 32. of 
1910 31.1 17.4 
1911 29.6 18.0 
1912 30.8 16.6 
1913 31.1 16.9 


The German Government and Trade. 


The question will naturally arise why we should 
have fallen behind, notwithstanding the fact that 
we still stood absolutely at the head of all European 
nations in the volume of trade with the Argentine 
Republic. An answer may be found in the excellent 
arrangements which the Germans, aided and en- 
couraged in every manner by their Government at 
home, conduct their foreign trade with the rest of 
the worla in competition. We may imagine, indeed, 
the Imperial Government saying to the manufacturer 
and shipper at Hamburg, Berlin, Leipsig and other 
great centres of industry: ‘‘ You get the customers, 
and we will do the rest.’ Certainly, the German 
Government stands strongly at the back of the 
commercial classes of the country, and, while asking 
for no share of the profits, lends the whole of the 
economic resources of the Fatherland to earning 
them. Thus we see the railroads and the canals 
operated entirely in favour of German travellers 
and German goods. To enable the latter to meet 
foreign competition—which remains unsubsidised and 
granted no distinctive advantages—transportation 
rates are adjusted and re-adjusted. On the other 
hand, no facilities are offered to German shippers 
if any but purely German routes are selected. 

The German Post-office Department, again, reflects 
the friendly attitude of the Government towards 
its traders, especially in connection with the carrying 
of samples and the delivery of all printed matter, 
such as catalogues, price lists and samples. In fact. 
the German trader is put to no trouble at all, either 
in receiving or in shipping his gocds. He may deliver 
them to the nearest railway station, marked for an 
extreme part of the world, pay his rates, take his 
receipt, and go away content with the knowledge 
that in all human probability those goods will Le 
delivered by German ships under the direction of 
responsible German officials, and that in the event 
of any accident taking place between the time that 
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they leave his hands and their arrival at the port ; woods, straw and manufactures thereof, paper and 
of destination, he will be covered by insurance and | manufactures, hides, skins and manufactures, and 
| numerous other articles of commerce ; none of which, 
The German Government is always ready to lend | as a fact, come within the purview of this journal. 


will receive compensation in full. 


a sympathetic ear to a shipper when the latter can 
point to any instance of hardship or unfairness in 


Rather let us study the conditions of the iron, steel 
and manufactures, metal, agricultural instruments, 


treatment by transportation officials, and to regulate | machinery, railway equipment and kindred manu- 
the charges made so as to allow of his securing a | 
moderate profit. Railroads reduce his rates without | well, and but for the adverse circumstances above 


demur when they are shown to be severe, while the 
assistance rendered by this most paternal Govern- 
ment extends even to scaling down the cost price upon 


| 
| 


factures, in which the United Kingdom still stands 


referred to would stand a great deal better. 
In a subsequent article I shall endeavour to show 
where the Germans have beaten us, and why. Some- 


raw materials so as to enable him to compete upon | thing advantageous may be learned from the errors 


more favourable terms in foreign markets. 


banks further facilitate his efforts to “‘ remain top | 


| 


dog’’ by adjusting his credits according to his | 


requirements. Waiting to help him in his struggle 
to sueceed, the German finds the most admirably 
equipped and the speediest steamships ; the fastest 
and most reasonably managed railroads ; the cheapest 
and most accommodating Post-office ; and, above all, 
a benevolent Government, conducted upon sound 
business principles, ready to come to his active 
assistance immediately he cries for aid. 

This, then, is why the German has succeeded in 
Latin-America as in all other parts of the world. 
Not because he is especially meritorious ; not that 
his goods are better than those of any other 
country—indeed, taking our own case as an example, 
they are avowedly very much worse by comparison— 
not on account of any great enterprise upon his part ; 


and certainly not because he is more honest, more | 
. . . . . | 
amiable and more discreet than his competitors in | 


the same market. 


The British Government and Trade. 


Not one of the advantages enjoyed by the German 
manufacturers, to which attention has been called, 
is, or ever has been, experienced by the British 
manufacturer. Upon no occasion can we recall the 
Government of this country directly assisting by 
even as much as an idea the interests of the com- 
mercial classes. It is true that to-day the Commercial 
Branch of the Board of Trade, a Government Depart- 
ment, is hurling itself with fervour into the arena 
and deluging the public with printed literature— 
much, unfortunately, of doubtful value—designed 
to show what might be done in the way of displacing 
Germans in the world’s markets. Had the Board of 
Trade evinced but one tithe of the energy which it 
is displaying to-day, say, ten or fifteen years ago ; 
had it but encouraged commerce instead of snubbing 
it ; had the Post-office done what the German Post- 
office has done; had the question of travellers’ 
samples been assisted instead of being stubbornly 
denied—we might have prevented Germany from 
gaining so firm a footing in our own markets and 
ousting us step by step from them. It is all very 
well to rush in now with frantic schemes, and to 
utter cries of belated warning; what the Board 
of Trade is declaiming to-day, THE ENGINEER and 
other technical and trade journals of this country 
have been preaching for twenty years and more. 
But they have been absolutely disregarded by 
Governments, of no matter what political colour 
or faith ; for in matters of this kind all Governments 
are alike. British manufacturers have had to make 
their own way and to fight their own battles in the 
world’s markets, and, as we know, they have done so. 

No matter in what direction we glance, we shall 
see that Germany has attempted—and in some cases 





with conspicuous success—to supplant us in the 
Argentine market. We need not, perhaps, linger to 
comment upon the advance made by our com- 
petitors in the live animal, food products, tobacco, 
wines, liquors and other beverages, textiles and 
manufactures, oils, greases, &c., chemical and phar- 
maceutical preparations, paints and dyes, timber, 








The | we have committed and confessed, remembering 


Carlyle’s words: ‘‘ The greatest of faults is to be 
conscious of none.” 








TYPICAL SHIPS. 
No. V.* 
AN OIL TANKER. 


it is necessary first that there shall be some clear 
evidence of a departure from the original form, 
sufficient in extent to warrant the creation of a 
new type at all, and, secondly, that the type shall 
have existed for a period long enough to allow reliable 
conclusions to be drawn as to the lines upon which 
the main features are settling down, within, at all 
events, reasonable limits. In including an oil tanker 
among our series of “‘ Typical Ships,” we think that 
our first condition is adhered to—oil-carrying ships 
are a very special type and quite distinct in many 
directions from other ships. There may be some 
doubt as to whether we have equal justification as 
regards our second postulate. Oil tankers are a 
comparatively modern development in naval archi- 
tecture, dating from about 1890; but in spite of this 
all the ships now under construction do follow a 
general design more closely than is the case in many 
other types. In view, however, of the large number 
of such ships recently turned out and still under con- 
struction, and their large size and cost, we think 
it is quite fair to assume that there is no immediate 
prospect of any radical departure from present 
practice, and that we may take practically any ships 
built within the past year or so as typical of the class. 

In taking upon ourselves to deal with a ship of this 
type on the lines of our previous articles, we are 
faced with a difficulty at the outset. It is very 
hard to say how the main conditions differ from those 
of an ordinary cargo ship which we have already laid 
down in the first article of this series. She must 
be economical to run, she must be as fast as she can 
economically be, and finally she must, of course, be 
seaworthy. It is a mere platitude to say that her 
first cost must be as low as reasonably possible. 
Thus far we do not find much scope for breaking 
new ground, the conditions apply equally to any class 
cf cargo-carrying ship. With an oil-carrying ship, 
however, it will be found that there are special con- 
siderations which affect the above main conditions, 
and cause variations in their relative values, while 
there are a number of other conditions which will 
form the chief items of interest. For instance, 
among the former, economy in fuel is not of such vital 
importance as with ordinary tramps, as most of the 
oil-carrying ships use that fuel, and though oil fuel 
may cost more per horse-power, and though every ton 
used for fuel instead of for cargo means a ton less 
to sell with the big percentage of profit at which that 
ton would be sold, yet the convenience of being able 
to bunker at the actual loading berth and with a fuel 
that is so quickly got aboard, and the consequent 
saving in time for “ turning round,” is so great that 


= No. IV. appeared April 3rd. 








it is not a case of economy ‘to the nth, though at the 
same time tankers must"be and “are economical ships. 
Conversely with speed; on account of the enormous 
demand there is for oil in all parts of the world, and 
also for tonnage to carry that oil and the shortage of 
that tonnage to-day, it is especially important that 
the vessel should be able to make the round tiip as 
fast as possible. In connection with first cost—we 
purposely refrain from using the word ‘“ cheap ”’— 
the ship must, of course, cost as little as possible, 
but that only means that tenders must be carefully 
scrutinised and compared. She can never be cheap 
in relation to other types of ship of the same capacity, 
as she has to be absolutely oil-tight, not only as 
regards her skin plating, but also in her bulkheads 
and in her decks; as is well known, that means a 
very special class of work throughout, and in other 
ways, which will be referred to later, her cost of con- 
struction goes up. 

Then look at the multitudinous conditions which 
have to be considered in the details of the design. 
To-day, the question as to whether she shall carry 


| her cargo in bulk or in cases or barrels need hardly 
In order to be able to term any article “ typical,” | 


be considered, as, though she cannot dump a cargo 
of oil in bulk on any quay side, as with coal, so 
that the ports at which she can discharge are limited 
to those at which oil tank storage is provided, the 
cost of the barrels or cases, the reduction in cargo 
capacity and the delay in loading and discharging 
involved, have practically put an end to this form 
of carrying. Therefore, she has to be designed for 
carrying the fuel in bulk, and this means, as we have 
said, absolute tightness of her bulkheads in order 
that different classes of fuel may be carried in the 
various holds, if desired, or that any one or more hold 
may be left empty. Then considerations arise as to 
how large these holds must be, bearing in mind the 
fact that the larger the holds are, the cheaper the 
hull will be to construct, but their size is limited by 
considerations of strength of hull, so that Lloyd’s 
have been obliged to impose a maximum limit of 
28ft. in length, and we should say that this limit is 
not generally approached in practice. Then the 
question of providing for the expansion of such a 
large body of oil comes up, in which is closely in- 
volved the control of the surge of the oil in a seaway, 
so that the simple expedient of leaving the tanks not 
quite full is inadmissible. Fortunately, the two 
questions can be dealt with together, and an expansion 
trunk, either central or on each side, as has been 
proposed, the width of which is strictly proportional 
to the beam of the ship and to the volume of the 
tanks, and the same length as the hold, limits the 
amount of the surge and at the same time allows 
ample space for expansion. 

There are numbers of other points which have had 
to be considered in the designing of an oil tank ship, 
but they have now been settled upon and adopted 
in practically all ships of the type, and it may be of 
interest to sketch them. There is, for instance, the 
question of the position of the engines. It would look 
superficially as if it would tend to greater safety from 
fire, in view of the nature of the cargo, if the engines 
were placed aft instead of amidships, but though 
this is the almost universally adopted practice, we 
hardly think the question of safety has had the 
least bit of influence in the choice. The real point, 
we should say, is that if the engines were amidships 
the tunnel would involve very complicated and expen- 
sive construction, quite different indeed from that 
of an ordinary cargo ship. In the first place, the 
shaft tunnel itself would have to be oil-tight, and, in 
addition to that, it would have to be surrounded by a 
cofferdam which would also have to be oil-tight, 
and this would take up a lot of cargo space, beside 
being expensive. If the engines are placed aft, no 
tunnel at all is necessary, and a considerable length 
of shafting and a cofferdam are saved. This arrange- 
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the whole length of the ship up to the after cofferdam, 
so that any weakness that there might be due to the 
abrupt ending of this source of strength at the engine- 
room cofferdam is transferred from amidships to aft, 


where it cannot have such a serious effect on the | 


strength of the structure as a whole. 
Of course, even in this case steps are taken to ensure 


that the change of strength shall not be really abrupt, | 


side plates being continued well aft from where the 
centre bulkhead ceases. In addition to this, if the 
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| which would allow them to carry a general cargo 
in pieces of moderate bulk, if, as now looks impossible, 
they should be unable to obtain freights as oil carriers. 

The particular ship which we are taking as our 
example for the fifth of our ‘“‘ Typical Ships ”’ is the 
| San Jeronimo, which has just been built by William 
Doxford and Sons, Limited, of Sunderland, for the 
Eagle Oil Transport Company, Limited, under the 
| supervision of Messrs. Jacobs and Barringer, of London. 
|The ship is 525ft. long by 66ft. 6in. beam and 34ft. 
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ment also allows the centre bulkhead to be carried | tankers are almost invariably fitted with hatches, | and mosquito netting over the ventilators, scuttles 


and doors. There is, too, a refrigerator and cold 
chamber for keeping the crew’s provisions, 

As regards the engines, there is practically nothing 
to which special attention can be drawn, and their 
leading features can clearly be seen from the illus- 
tration below. We may say, however, that they 
were built by Messrs. Doxford and Sons, of Sunder. 
land, and that the cylinders are 28}in., 4lin., 58in. 
and 84in. by 54in. stroke, and, with four boilers 
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4300-IL.H.P. QUADRUPLE EXPANSION ENGINES: OF THE SAN JERONIMO 


engines are placed amidships they detract more from 
eargo space than when placed aft. This is due to 
the fact that the full beam of the ship is not really 
necessary actually to carry the engines, though it 
has to be given up to engine-room space. The 
question of trim hardly needs attention, as there is 
always a hold forward which is not: constructed to 
be used for the carriage of oil, but as a ballast tank 
only, and even beyond this, with the large tanks 


throughout her length, any trim desired can be | 


obtained either with cargo or water, as even if a 
certain amount of water is left behind when the tanks 
are pumped out, it does not seriously reduce the 
value of the cargo. 

There is also the question of the form of construc- 


tion of the hull, and practically all tankers are now | 
Isherwood or | 
This system consists briefly | 


built on the 
longitudinal system. 
in spacing the main frames much more widely than 
usual, and making these frames much 
equal, in fact, in strength to that of the total number 
of frames which would have been put in with the 
ordinary construction, so that enormous transverse 


comparatively new 


strength is obtained at the actual frames themselves : | 


more, indeed, we should think, in accordance with 
the real requirements under the conditions of very 
bad weather. 


frames, which extend longitudinally in a continuous 


length fore and aft between bulkheads to which they | 
are attached by brackets, the girder frames being | 


slotted out to allow them to pass. To our minds 
this should give greater longitudinal strength as well 
as greater transverse strength, and it is also consider- 
ably lighter. 

One of the most striking things about the com- 
mercial side of the question is that the oil tanker 
is almost always a “one way ”’ ship, that is to say, 
she carries a full cargo in one direction, but returns 
empty ; but, as we have pointed out, owing to the 
great demand for tonnage, very high freights are 
obtainable, and it simply means that the consumer 
has to pay for the lost voyage. Even if competition 
were keener, we much doubt if it would pay to do 
anything different. The oil is carried in absolutely 
bare holds, and if these were to be made suitable for 
the carriage of other cargoes, they would have to be 
very carefully cleaned out and ceiled throughout, so 
that the cost of the alterations and cleaning, with the 
. delay involved, would probably mean more than the 
empty voyage. In some ships trading to the East, 
where labour is cheap and where a short voyage has 
anyhow to be made from the port of discharge of 
the ordinary cargo to the port where the oil cargo can 
be obtained, ships do do the double duty, but the 
conditions are not exactly comparable, and there is 
even then a certain length of trip where the holds 
are not full. Thus our generalisation may be said 
to hold good, but in spite of this we find that oil 


stronger, | 


The plating between the frames is | 
carried on what we should like to call fore-and-aft | 


moulded depth, and has a deadweight capacity of 
15,570 tons on 28ft. draught. She is built on the 
Isherwood system, which is now becoming so generally 
recognised as the best for this type of ship. The oil 
is carried in twelve tanks, divided up by the central 
longitudinal bulkhead into twenty-four. In addition 
to this, there are fourteen summer tanks spaced 
along the side of the expansion chamber. In this 
range of tanks there are two main pump-rooms for 
dealing with the cargo, and there is a large cross 
| bunker at the after end immediately forward of the 
| boiler-room. The two main pump-rooms act as 


Wallsend system combined with Howden’s forced 
draught, they indicate about 4300 indicated horse- 
power, which gives the ship a speed of about 11} knots. 

There is one very important point to be borne in 
mind in the building of an oil-carrying steamer. 
When a ship is designed to carry only such fuel as 
was at one time used by the Admiralty with a flash- 
point somewhere in the neighbourhood of 200 deg.. 
the danger of fire from the ignition of vapour was 
practically negligible. Now, however, the Admiralty 
accept fuel with a flash-point of 150 deg., and there 
are, of course, many other fuels with a flash-point 











cofferdams, and divide the ship and the twelve tanks 
into three distinct groups. The appearance of the 
vessel herself, which is of the complete shelter-deck 
type, is well shown in our illustration—p. 229—while 
drawings of her are given on page 231. An interesting 
feature of this type of ship is that the whole of the 
crew is berthed aft, the shelter-deck arrangement 
providing them with a complete covered-in passage 
for getting forward. The accommodation for the 
engineers is on a most lavish scale, each of the seven 
having a room to himself, fitted with an electric fan, 














*TWEEN-DECK: VIEW SHOWING TANK TOPS AND VALVES 


down as low as 80 deg., and in this case very special 
care has to be taken with the installation. Up to 
quite recently, Lloyd’s Register would not class any 
vessel carrying oil with a flash-point below 150 deg. 
The San Jeronimo has been specially arranged to 
carry oil of the lowest flash-point, and Lloyd’s have 
accepted her. A view of her ’tween decks, showing 
tank tops and valves is given above. The arrange- 
ments made in order to afford the necessary safety 
are very elaborate. For instance, the direct-acting 


| duplex oil pumps, which are 22in. by 14in. by 18in., 
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have their steam cylinders in the stokehold, and the; Altogether, it will be seen that the successful 
front of the cylinders is bolted on to a bulkhead, on | construction and use of the oil-carrying steamer of 
the other side of which are the glands, together with | to-day involves a large number of new problems 
the oil end of the pumps, the heaters, filters, &c. | which would appear to have been successfully over- 
This bulkhead forms a completely isolated chamber | come in the San Jeronimo and her sister ships. 

which can only be entered from the deck, and which 
is provided with a steam lift. The ventilating fan | 
for this chamber is also situated inside the chamber, | 
while the engine is on the stokehold side, and the 
shaft passes through a gland. Thus, there is no risk 
of any high temperatures in the pump chamber where 
there might be an accumulation of oil or vapour from 








THE LOST GERMAN WARSHIPS. 


| CONSIDERING the fact that up to the present only 
, |one British warship—the ill-fated Amphion—has 
leakage at the pumps or any of the pipes. There | heen put permanently out of. action, the naval losses 
ss, of course, a short length of pipe for the burners, | which Germany has sustained may be said to be 
which is in the stokehold, and this is the only possible | ; ‘ 
source of danger. The cargo pumps are by Hayward, 

[yler and Co., Limited, and are capable of emptying 

the ship in about sixteen hours. Another very 

important feature is the arrangement for heating 

the oil so as to keep it sufficiently viscous to be handled 

by the pumps. A line of 2in. piping is laid for this 

purpose along the ship’s bottom in each tank and | 
cross bunker with a separate steam and exhaust | 
connection in each compartment. All drains from 
the system are brought back into the engine-room, 
where the condensed water is filtered and used again. 
The side bunkers and summer tanks are also similarly 
heated, so that the temperature of the oil can be 
kept practically constant whatever the weather 
conditions. There are nine positions from which the 
oil can be discharged overboard, and the pipe arrange- | 
ment is so connected up that oil can be transferred 
from any one compartment to any other compart- | 
ment. In addition to this, the tanks are thoroughly | 
ventilated by large steam-driven fans fitted in one 
of the pump-rooms, and each cargo hold and the | 
machinery space has its own special fire-extinguishing | 
arrangement. The complication of valves, &c., | 
which this involves may be gathered from the drawing. | 
Another interesting point which ought to be men- 

tioned is the special towing winch, which is fitted for 

towing barges up to 5000 tons capacity, a large amount | 
of transport of oil being done by this means. The 

winch is arranged to pay out automatically when an | 
excessive strain comes on the rope due to the plunging | 
of the barge in a seaway, and this is again automatic- | 
ally taken up as the strain is diminished. Thej| severe. First of all, there are the Goeben and 
auxiliaries are all steam-driven, and include distillers | Breslau, which fled ignominiously to the Dardanelles 
for supplying the ship and boilers with fresh water. and were purchased by Turkey. Then there was the 


THE GERMA? TORPEDO 


The steering gear is of the direct Wilson-Pirrie type, | sinking of the Magdeburg by the Russians, followed | p 
| This vessel forms one of a group of four battle-cruisers, 


controlled by a telemotor from the bridge. Wireless | by the sinking by the Birmingham of the submarine 
is, of course, also fitted, and there is a workshop | U 15, and, lastly, the sinking of three cruisers—the 
below provided with an electrically driven lathe and | Ariadne, the Mainz, and the Koln, together with the 
drilling machine, 'sinking of, at any rate, two destroyers—the V 187 








and another—and the severe handling of eighteen or 
twenty more. The list is certainly long, and it must 
be borne in mind that the losses have occurred without 
a naval battle of what may be termed first-class 
order. Moreover, there is yet another vessel to be 
added to the roll—the Kaiser Wilhelm der Grosse. 
This ship, which in her time had been the largest and 
fastest vessel afloat, was not, perhaps, strictly speak- 
ing, @ warship, yet she was armed, it is said, with 
ten 4in. guns and had been fitted out by the German 
Government as a commerce destroyer. 

It will be of interest, perhaps, if we consider in 
some detail the actual standing of the various units 
which have now been removed from the German 





BOAT DESTROYER V 187 


navy. Undoubtedly the first vessel to claim atten- 
tion, both as regards its intrinsic value as a fighting 
machine and as concerns its somewhat dramatic 
disappearance from the field of action, is the Goeben. 


the others being the Von der Tann, the Moltke, and 
the Seydlitz. All four were built by Blohm and Voss, 
of Hamburg, and all, though not entirely alike, are 
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powerful and fast ships. The Goeben displaces | 
92,600 tons, is 610ft. long, and has a beam of 96}ft. | 
Her main armament consists of ten llin. 45-calibre | 
guns arranged in five turrets. Three of these are | 
on the centre line, the middle of the three being 
arranged close to and firing over the aftermost turret, 
and being at the same height as the forward turret. 
The remaining two turrets are arranged en echelon 
on the port and starboard side, the starboard turret 
being forward of the centre line of the ship and the 
port turret aft of it. There is, further, an armoured 
battery of twelve 6in. guns on the main deck, and 
there are also twelve 3-4in. anti-torpedo boat guns 
distributed forward and aft in the two superstructures 
and four torpedo tubes. The machinery of the 
Goeben consists of four Parsons-type turbines driving | 
four shafts and supplied with steam by twenty-four | 
Schulz boilers of the four-drum type with 36 mm. | 
tubes. The speed attained on trial was 28-6 knots, 
with over 84,000 shaft horse-power. In this con- 
nection we may remark in passing that the Seydlitz, 
which is 1500 tons heavier than the Goeben, but | 
possesses the same armament, is reported to have 
exceeded 100,000 shaft horse-power on trial and to 
have attained a speed of more than 29 knots. 

The Goeben, which has an armour belt 74in. thick, 
may therefore well be termed an exceedingly powerful 
and fast battle-cruiser. She was added to the 
German fleet some two years ago, and it is almost in- 
comprehensible why she should have made the dash 
she did away from British vessels which were appar- 
ently possessed of much less weight and speed. She 
is undoubtedly the most important single unit lost 


a ‘‘ best speed ” of 30 knots. Both vessels are armed 
with twelve 4-lin. 45-calibre guns. As we pointed 
out in an article on ‘‘ Modern German Warship 
Design ”’ which was published in our issue of February 
27th last, this adherence to the 4-lin. gun has been 
a distinguishing feature of the whole series of recent 
German small scouting cruisers, and their power of 
offence against a modern destroyer would seem to be, 
consequently, inadequate. We pointed out, further, 
that, although these vessels were so obviously intended 
to scout and to accompany destroyers, they had 
neither the speed to run from nor the strength to 
fight one of the British ‘“‘ Town ”’ class cruisers of the 
same date. The trial speeds of the German vessels 


| were all reached with a good deal of forcing, and were 


not, in all probability, realised in service. Moreover, 
our ‘‘ Town” class cruisers are armed with 6in. as 
well as 4in. guns. It is somewhat of a pity that there 
was no trial between the two types of vessel. We 
may add that the Magdeburg and Breslau both 
had two 20in. submerged torpedo tubes, and had a 
34in. armour belt amidships. 

The Mainz and the Kéln were sister vessels, and not 
unsimilar to the Magdeburg and Breslau, though 


| slightly smaller, as they had a normal displacement of 


4350 tons, compared with 4550 tons and a complement 
of 362 men. According to Jane, their length overall 
was 426ft., their beam 46ft., and their maximum 
draught 173ft. The Mainz was completed in October, 
1909, and the K6ln in October, 1910. The former 
was fitted with A.E.G. Curtis-type turbines and 
fifteen Schulz-Thornycroft boilers, and developed 
27,115 shaft horse-power and a maximum of 27-23 











THE KAISER WILHELM DER GROSSE 


up till now by the German fleet. Her complement 
was 1107 men, but, unfortunately, these cannot be 
said to be hors de combat. 

The Breslau and her sister ship, the Magdeburg 
represent quite another class of vessel. They are of 
a type which is evidently intended for use with 
destroyer flotillas, and they may be placed in a cate- 
gory midway between our British Lowestofts and 
Auroras. Both vessels were completed only a little 
over two years ago, the Magdeburg having been built 
and engined in the Weser yard at Bremen and the 
Breslau in the Vulkan yard at Stettin. Their 
dimensions were 446ft. long overall, beam 43ft., and 
mean draught 164ft. The normal displacement of 
both vessels is somewhere about 4500 tons, and their 
designed horse-power and speed 22,300 and 253 
knots respectively. As a matter of fact, both did 
better than this on their trials. The Magdeburg, 
which is fitted with Bergmann turbines supplied with 
steam from twenty Schulz-Thornycroft boilers, 
developed during a six hours’ trial a mean of 25,735 
horse-power and a mean speed of 26-9 knots. During 
the best hour—according to ‘‘ Jane’s Fighting Ships ”’ 
—a shaft horse-power of 29,904 was attained, and 
this gave a speed of 27-6 knots. The Breslau, 
which is fitted with A.E.G. Curtis-type turbines, 
and also has twenty Schulz-Thornycroft boilers, 
developed a mean of 28,872 shaft horse-power on her 
six hours’ trial when a mean speed of 27-2 knots was 
registered, or an expenditure of 3137 additional horse- 
power to reach a speed 0-3 knot in excess of that of 
the Magdeburg. During her best hour the Breslau’s 
horse-power was 33,482, or 3578 more than that of 
the Magdeburg, but her speed was only 27-55 knots, 
or 0-05 knot less. However, Jane credits her with 





knots. The mean of her trials was, however, only 
25 knots, as compared with a designed speed of 25-5 
knots with a horse-power of 20,000. The K6éln has 
Zoelly turbines, and her speed on trials was 26-8 
knots. The armament in both cases consisted of 
twelve 4-lin. 40-calibre guns, four 5-pounder 
55-calibre guns, four machine guns, and two 18in. 
submerged torpedo tubes. 

The Ariadne was a much smaller vessel, and she 
was completed as long ago as 1901. Her length was 
328ft., her beam 40ft. 6in., and her maximum draught 
17}{t., the normal displacement being 2600 and her 
complement 264 men. She was fitted with two sets 
of four-cylinder triple-expansion engines supplied 
with steam by Schulz-Thornycroft boilers and driving 
four screws. Her designed horse-power and speed 
were 8500 and 21 knots respectively, and on trial she 
developed 8827 horse-power and 21-18 knots. Her 
armament consisted of ten 4-lin. 40-calibre guns, 
fourteen 1l-pounders, four machine guns, and two 
17-7in. submerged torpedo tubes. 

The Arethusa, which played so great a part in the 
destruction of these vessels, is provided with two 
6in. and six 4in. guns. 

The distinguishing number of one of the destroyers 
which was sunk was V 187. This vessel belonged to 
a batch of twelve completed in 1910. Her displace- 
ment was about 650 tons, and her nominal speed 
32-5 knots—considerably in excess of the speed of 
the cruisers which accompanied her. She was fitted 
with A.E.G. Curtis-type turbines and Schulz-Thorny- 
croft boilers, and her designed horse-power was 16,000. 
She carried two 24-pounder 35-calibre guns, two 
machine guns, and three 18in. torpedo tubes. Her 
complement was 82 men. 





The Kaiser Wilhelm der Grosse was built in 1897 
for the Norddeutscher Lloyd Line by the Aktien- 
gesellschaft Vulcan, of Stettin. She could, when 
first built, steam at 23 knots. She was 626-7ft. long 
and had a beam of 77-3ft. and a depth of 50-2ft. 
Her registered tonnage was 24,581. She was fitted 
for wireless telegraphy and for receiving submarine 
signals. 

The submarine U 15 belonged to the 1911—12 class, 
and was what may be termed one of the medium-sized 
German submarines. She displaced 300 tons when 
submerged and 250 tons when at the surface. She 
was driven when afloat by heavy oil engines and with 
a horse-power of 450 she had a surface speed of 
13 knots. Submerged she could develop 150 horse- 
power and had a speed of 8 knots. She had a radius 
of action of 1200 miles. Her ordinary complement 
was twelve men, and she was fitted with three torpedo 
tubes. 

We give herewith on page 236 half-tone reproduc- 
tions of photographs of the Goeben, Breslau, Magde- 
burg, Kéln, destroyer V 187, and of the Kaiser 
Wilhelm der Grosse. 








GERMAN TRADE IN INTERNAL COMBUSTION 
ENGINES. 


Ir is, of course, impossible to estimate the reduc- 
tion in the demand for internal combustion engines 
which will inevitably be brought about by the war, 
but some diminution there must be all the world over. 
The British manufacturer will have to face this when 
considering his output. It is not, however, the only 
point which he will have to consider. His energies 
must be directed to the possibility of making good his 
losses in one direction by seizing the markets which 
have hitherto been held by his German competitors. 
For this attack he has been furnished with 
ammunition by the Board of Trade, which has just 
issued a very complete report on the extent of the 
export trade of Germany and Austria in internal 
combustion engines. The report is entitled “‘ Com- 
petition with Germany and Austria-Hungary in 
Neutral Markets,’ with a sub-heading “ Internal 
Combustion and Explosion Motors,” and is issued by 
the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. It is, 
of course, impossible here to give the report in full, 
and we would urge all our readers who are interested 
in the subject to obtain a copy at once. We may, 
however, quote here extensively from the report in 
order to indicate the lines upon which it is drawn up, 
so that makers can judge how far it is likely to be of 
use to them. 

The report opens by giving the total value of the 
exports of internal combustion, suction and furnace 
gas engines alone and in combination with dynamos, 
pumps, blowers, hoisting machines, &c. The value 
of the export from Germany in 1912 amounted to 
over one million and a-half pounds, so that an attack 
by our own manufacturers is well worth making. The 
next point dealt with is the countries to which these 
exports have been made, ana from the list given it 
will be found that Russia is by far the biggest 
market, the value of exports to it being almost 
exactly four times the value of those to the next, 
which is France. Then comes Roumania and the 
Argentine with a slightly less value, and then, with a 
considerable drop, Egypt, Italy, and a number of other 
countries. From the above it is evident, then, that 
Russia is the first field to be tackled, and the report 
gives extracts from a report by the German Consul at 
Rostov. He says that, owing to the high price of 
crude oil, the demand for suction gas engines is 
increasing, but that competition is exceedingly keen, 
and that manufacturers must be prepared to grant 
liberal credit. The German Consul at Saratov states 
that there is a good opening for crude oil motors for 
marine purposes. An American Consular report, 
which is also quoted, states that small flour mills 
driven by gas or oil motors are springing up in every 
village of anything like moderate population, adding 
that these plants are mostly of German make, are 
strong and well built, and that the Diesel oil motor 
seems to hold the market. No note is made as to the 
power required for the flour mill engines. From 
another report it would appear that portable engines 
of about 12 to 25 horse-power and traction engines of 
12 to 32 horse-power are in great demand. In nearly 
every case where Consular reports are quoted it 
appears that the German manufacturers have obtained 
their footing largely by giving very long terms of 
credit, in some cases amounting to even three or four 
years. English manufacturers need not, we think, 
contemplate such periods as this, but from all appear- 
ances they must be prepared to allow considerably 
more credit than they have been in the habit of doing. 
This is borne out by the statement in another place 
that the only advantage that German engines have 
over British engines is the easier payment allowed. 
The Germans have, however, evidently found this so 
unsatisfactory that the amount of credit given has 
been undergoing a process of reduction, so that 
English manufacturers will have an easier task before 
them. 

The report deals with the imports of oil engines into 
Canada at considerable length, and here the com- 
petition is chiefly with our friends the Americans 
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rather than with our enemies the Germans. There 
are, however, several remarks in the report which 
should be borne in mind by the British manufacturer, 
as they apply equally to purchasers in other countries. 
One of the most important of these is the suitability 
of the American catalogue. The English manufac- 
turer gives an excellent technical description, which is 
perfectly useless to the ordinary purchaser who has 
had no previous mechanical training, whereas the 
American manufacturer confines his description to 
easily understood and non-technical language. 
Another point of importance is that the complete 
net cost of the machine should be given instead of a 
cost for the engine only, together with the cost of 
various other parts without which the engine cannot 
be operated. Other points particularly considered by 
the American manufacturer are (a) that the parts 
shall be as few and simple as possible ; (6) that the 
weight shall be cut down where cost is saved thereby ; 
and (c) that consumption of fuel is quite of secondary 
consideration as compared with first cost. It is, 
however, very satisfactory to learn from the report 
that there is a growing tendency to purchase well- 
made and reliable engines instead of cheaper and less 
durable ones. 

The market in South Africa would appear from the 
report to be fairly well in the hands of British firms, 
Germany doing very little trade. The report states, 
however, that firms which have gained this position 
in this market have obtained their success by securing 
the services of the best local merchants as their selling 
agents. The report then goes on to deal with the 
different purposes for which oil engines are in demand, 
and they are classified under the heading of :— 
Irrigation ; Agricultural ; Industrial ; Mining ; Muni- 
cipal; and Private; and each of these headings is 
dealt with in a separate paragraph of the report. 

India also comes in for a good deal of attention, 
though the market would seem at present not to have 
been filled as completely as it might have been, and 
Germany has certainly only a small footing. The 
report gives some information with regard to the sizes 
and prices of the engines in chief demand, and is of 
value in that it deals not only with the fields hitherto 
held by German manufacturers, which are now almost 
at our mercy, but that it gives much valuable informa- 
tion to manufacturers as to methods of dealing with 
importers in various countries. 

Altogether we do not think that our home manu- 
facturers have cause for alarm at the prospect of the 
loss of some of their markets, and we would urge them 
to study the report and to devote their energies to 
making real effort to secure what should be a fairly 
easily obtained field for their output. 








WAR ITEMS. 





Mr. Runcman, President of the Board of Trade, has 
appointed a Committee to consider and advise as to the 
best means of obtaining for the use of British industry 
sufficient supplies of chemical products, colours, and dye- 
stuffs of kinds hitherto largely imported from countries 
with which we are at present at war. The Lord Chancellor, 
Viscount Haldane of Cloan, is the Chairman of the Com- 
mittee, and the following is a list of the other members :— 
Dr. George T. Beilby, Dr. J. J. Dobbie, Mr. David Howard, 
Mr. Ivan Levinstein, Professor Raphael Meldola, Mr. Max 
Musprett, Professor W. H. Perkin, Mr. Milton Sharp, 
Sir Arthur J. Tedder, Mr. Joseph Turner, Mr. T. Tyrer, 
together with Mr. John Anderson, of the National Health 
Insurance Commission, and a representative of the Board 
of Trade. The Secretary of the Committee is Mr. F. 
Gossling (of the Patent-office;, to whom all communications 
should be addressed at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street. 


* * * 


Tue following resolution has been passed by the Chad- 
wick Trustees :—** That in view of the immense importance 
of encouraging in every way the promotion of careful 
sanitary organisation in the naval and military services 
during the present campaign, the Chadwick Trustees have 
resolved under the powers conferred upon them, under the 
scheme they administer, to announce their intention to 
award at the close of this year the Chadwick Gold Medal and 
£50 each to the naval and military medical officer respec- 
tively in the British service who shall have distinguished 
himself most in promoting the health of the men in the 
Navy and the Army. The nomination for such presenta- 
tions to be, as provided by the terms of the Trust, by the 
Directors-General of the Naval and Military Medical 
Services respectively.”” The Chadwick Trustees are also 
making arrangements for providing or assisting in the 
provision of lectures and demonstrations on naval, mili- 
tary and hospital hygiene. Particulars of these lectures 
will shortly be announced. 


* * * 


SamPLes of German hardware, hollow-ware, and tools 
which compete with similar goods of British origin in the 
Australian market have just been received from Australia 
by the Board of Trade, and arrangements have been made 
for their immediate exhibition in this country. The 
samples divide themselves into the following main head- 
ings :—Aluminium ware, enamelled ware, general hard- 
ware (bolts, staples, hinges, butts, bells, choppers, hooks, 
padlocks, stoves, lamps, spoons, &c. &c.), and tools. The 
aluminium ware, enamelled ware and general hardware 
are on exhibition at the offices of the Birmingham Chamber 
of Commerce, and the tools at the offices of the Sheffield 
Chamber of Commerce. All the samples will be exhibited 
later in London and in any other industrial centres where 
it may seem desirable to send them. A report relating to 





these samples, giving full information as to country of 
origin, prices, &c., is being circulated to firms in the 
country who may be interested, and copies may also be 
obtained on application at the offices of the Commercial 
Intelligence Branch, 73, Basinghall-street, London, E.C. 


* * * 


Tue Iron and Steel Institute has decided not to hold any 
meeting for the discussion of papers this autumn, though 
if it be found necessary a meeting for the discharge of 
formal business may be held. It is the intention, however, 
to publish the papers and to invite correspondence on 
them. Under the existing conditions the wisdom of the 
Institute in taking this step will be generally conceded. 


* * * 


Tue Secretary of the [ron and Steel Institute reminds 
members that he has for a long time past made a practice 
of filing and indexing all kinds of technical and statistical 
information relating to the iron and steel industry generally, 
and he will be glad to answer as far as possible all inquiries 
from members for any information bearing on their 
industrial and professional work. 


* x * 


AccorRDING to a war trade-memorandum just issued by 
the Board of Trade, the value of brass and other copper 
alloys, and wares thereof, exported from Germany and 
Austria-Hungary to all destinations in a recent year, so far 
as the particulars are available, were as follows. Figures 
for the United Kingdom are added for purposes of com- 
parison :—Exported from Germany, £6,428,550 ; exported 
from Austria-Hungary, £1,057,750:; exported from United 
Kingdom, £1,653,000. Both the German and Austrian 
figures unavoidably include a number of articles not 
strictly brass, and the figures given are therefore some- 
what more favourable to them than te those for the 
United Kingdom. The German competition in England 
is not regarded as severe. It amounts to less than half 
a million pounds in value, as contrasted with thirteen 
millions, the value of the domestic output in 1907 in the 
United Kingdom. 


* * * 


Tue first of a series of memoranda on Trade Aspects of 
the War with Germany has just been issued by the Tariff 
Commission, 7, Victoria-street, London. This first memo- 
randum sketches the general ground, and deals only with 
German trade outside Europe ; it will be followed by other 
statements. It must be remembered, says the memoran- 
dum, that for many years Germany has vigorously pursued 
a trade policy largely directed to ousting British goods, 
and that policy has been steadily and successfully pursued 
in the teeth of British competition. In order to win back 
markets we have lost, and to obtain and retain after the 
war markets in which Germany has established her position, 
we must organise all our trade forces, including finance, 
and get to close grips with the details of the various markets 
concerned. The war with Germany has suddenly cut off 
a market for £40 millions’ worth of British exports, of 
which three-quarters, or about £30 millions, consisted of 
manufactures. At the same time there is a cessation of 
the importation into the United Kingdom of £66 millions’ 
worth of German goods, of which nearly three-fourths, or 
about £49 millions, consisted of German manufactures. 
Thus, if British manufacturers now find it possible to adapt 
and re-organise their works to supply the displaced German 
goods in the British markets, they may keep their work- 
people employed. There is, moreover, the export trade 
of Germany to the overseas Dominions and foreign 
countries outside Europe, amounting in all to about £109 
millions, of which three-quarters, or over £80 millions, 
are manufactures. A large part of this trade has been 
directly competitive, and there is very little of this German 
trade which by re-organisation cannot be supplied from 
the available British manufacturing resources. 


* * a 


In reply to inquiries whether it anticipates any diffi- 
culty in obtaining supplies of the raw material used in 


‘eonnection with the manufacture of ‘‘ Trinidite’’ joint box 


compound, the Dussek Bitumen Company has replied that 
it holds at the moment stocks sufficient to ensure deliveries 
for eighteen months or more, and that shipments of further 
raw material are coming to hand from the Colonies, so 
that there will be no interruption whatever in the manu- 


facture or supply. 
* * 


In connection with the campaign undertaken by the 
Board of Trade on the advice of its Advisory Committee 
on Commercial Intelligenee to assist British manufacturers 
and merchants to secure trade formerly in the hands of 
German or Austro-Hungarian firms, the Board has 
received a very large number of inquiries for names of 
sellers or buyers of articles of which sources of supply or 
markets have been interfered with by the war. Special 
arrangements have been made in the Commercial Intelli- 
gence Branch of the Board of Trade for dealing with the 
inquiries, and lists are being prepared and circulated of 
articles which inquirers desire (a) to purchase and (b) 
to sell. The first lists are now ready, and may be obtained 
on application to the Branch. Firms interested in any 
of the goods mentioned, either as buyers or sellers, should 
communicate with the Director. An enlarged sample 
room will also be established very shortly for the purpose 
of exhibiting samples of German and Austrian or Hun- 
garian goods or materials which have competed with 
British products at home or abroad, especially those 
which are necessary for the continuance of British manu- 
facture, but which it is now impossible for them to obtain 
from their previous sources. Firms which may wish 
to exhibit goods are invited to make application to the 
Commercial Intelligence Branch. It should be expressly 
understood, however, that the exhibition is intended 
exclusively for samples of goods which have formerly 
been obtained in Germany and Austria-Hungary alone, 
and which firms may now desire to purchase in the United 
Kingdom. Notice will be given of the opening of the 
exhibition. A catalogue library will also be opened, and 
firms which may not desire to exhibit samples are invited 
to furnish catalogues of goods formerly received by them 
from Germany and Austria-Hungary; these catalogues 
to be classified by trades in order to be readily accessible 





to inquirers. The address of the Commercial Intelligenc« 
Branch is 73, Basinghall-street, London, E.C. 
* * ok 


Aut the principal English railway companies have 
converted some of their coaches into ambulance trains. 
On the Great Eastern one of the company’s dining car 
trains was adopted for conveying the wounded. The 
large parcels vans on the London and North-Western 
Railway have been found very suitable for conversion, 


* * * 


Tue firm of James Walker and Co., Limited, ** Lion ” 
Works, Garford-street, West India Dock-road, London, 
E., manufacturers of patent ‘‘ Lion’ packings, jointings, 
&e., proposes to work at full time during the war, and it 
has made arrangements whereby the work can be carried 
on without any interruption. 

* * * 

His Magesty’s Consut at Alexandria informs the Board 
of Trade that if the Egyptian cotton crop is successfully 
financed the conditions and prospects of trade will be 
favourable. The United Kingdom should secure a large 
proportion of the German Empire’s very valuable trade 
with Egypt in all manufactures of good quality, such as 
machinery, especially artesian well apparatus, canvas 
hose, machine tools, gauges, wrought iron pipes and tubes, 
files, bolts, &c., and in textiles imitating popular patterns. 
Successful competition is improbable in inferior goods. 
Our serious difficulty is that long credit—six or twelve 
months—is indispensable, as fellaheen pay only by instal- 
ments. 

* * * 

H.M. Consut-GENERAL in Rio de Janeiro reports to 
the Board of Trade that, according to telegrams from New 
York, United States of America firms arespreparing to 
send a veritable army of commercial travellers to South 
America, especially to Brazil, Argentina, and Chile, with 
a view to capture of German trade in those markets. 

* * a 

Tue Birmingham Small Arms Company, Limited, is 
making provision for wives, families, and other bona fide 
dependents of all Reservists or Territorial soldiers in its 
employ who have gone on service. The minimum pay- 
ment to be made by the company is, we understand, to be 
10s. per week. The amount of the weekly payments will 
be determined after taking into consideration the separa- 
tion allowance from the Government. 

* * * 

C. A. Parsons anp Co., Limited, and other establish- 
ments in the Newcastle district have announced that no 
applications for employment will be considered if made by 
single men of service ages. It is locally suggested that this 
action should be followed by County Councils and Corpora- 
tions. 

* * * 

WE are informed that the directors of the Sheepbridge 
Coal and Iron Company and the Allied Colliery Companies, 
and of the Dinnington Main Colliery Company have 
offered a bonus of £2 to every man in their employ enlisting 
within a week. The response has already been excellent, 

ox * * 

Tue War-office has decided, where the contractor so 
desires, to make interim payments on contract work at 
fortnightly instead of monthly intervals. The Admiralty 
has arranged for weekly payments on its overseers’ certi- 
ficates, and the Office of Works for fortnightly or weekly 
payments when desired. The War-office has decided to 
make interim payments on building contracts on a higher 
seale than heretofore. The General Post-office and the 
Office of Works have decided to expedite the payment of 
all accounts received, and particularly in cases where the 
payment of an account might ordinarily have been delayed 
on account of a dispute as to one or more items, to settle 
at once so much of the account as is not the subject of 
dispute. The Office of Works is also prepared to reduce 
the value of work to be done before advances on account 
are made, if contractors desire it. 

2s * * 

A CORRESPONDENT writes to us as follows :—* Now 
that many of the younger engineers will no doubt have 
joined, or be joining, some branch of the National Forces, 
there would seem to be a possibility that a considerable 
number may be prejudiced in respect to the various pro- 
fessional examinations to be held in the near future. It 
would manifestly be an injustice to those candidates who 
are absent performing their first duty to their country 
if those who remain behind, and so avoid such duty, 
should be placed in any position of advantage over them 
in respect to these examinations, and whatever prestige 
they confer. I would therefore suggest that the various 
examining authorities should carefully consider this 
matter with a view to devising some equitable solution of 
the difficulty ; or even that the examinations should be 
suspended for a time and so enable all to compete on equal 
terms eventually, all being meanwhile free to undertake 
their patriotic duties. 

* * * 

Many works in the Manchester district are feeling the 
effects of the desire on the part of their men to help their 
country by taking up arms. Probably 10 per cent. of 
the men employed in several engineering works have 
enlisted. This is greatly to their honour, but unfortunately 
it is only too frequently the case that the men who are 
so willing to serve with the colours are also those who can 
be ill-spared from that other important army of industrial 
workers on whose efforts our wealth-producing power and 
financial superiority over Germany largely depends. 
We are informed by one large firm that is suffering in 
this manner that there were plenty of men in its employ 
going to the front whom it could ill spare, while others 
who could be more easily spared showed no inclination 
to offer their services for war purposes. It would seem 
that some measure is desirable whereby the great army 
of unemployed in Lancashire and elsewhere can be drawn 
upon to a much greater extent than at present for home 
defence, thus leaving the men who are actively employed 
in commercial pursuits to continue to produce the 
means wherewith the war is to be waged to a successful 
issue. 
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RAILWAY MATTERS. 


Up to August 3lst there had been issued by the Board 
of Trade eleven reports on accidents to trains during the 
present year. Of these three related to derailments and 
eight to collisions. Of the eight collisions no less than six— 
Rugby, Burntisland, Talycafn, Reading, Cannon-street, 
and  Carlisle—were caused by drivers overrunning 


signals. 

Tue report for the year 1913 of the Nigerian Railways 
shows that, whilst the receipts increased from £503,202 
in 1912 to £713,628 in 1913, the expenses only rese from 
£354,857 to £385,130, so that the ratio of expenses to 
receipts was but 53.97 per cent. in 1913, as against 75.52 
per cent. in 1912. The growth of traffic has been so great 
that additional rolling stock has had to be obtained from 
the Birmingham Carriage and Wagon Company, Limited, 
and the Gloucester Carriage and Wagon Company, Limited. 
Tenders were also asked for locomotives, but the orders 
for these had to be sent to America owing to the British 
makers not being able to promise early delivery. 


AccorpIna to the Railway News, the Erie Railroad 
Company recently made a test at Binghampton, New 
York, of the tractive power of the new ‘centipede”’ loco- 
motive, which weighs 410 tons and has twenty-four driving 
wheels, eight of them being under the tender to secure 
additional driving power. The officers in charge kept 
adding car after car of coal to the train until it consisted 
of 250 fully loaded steel ‘‘ battleships,” with a total weight 
of 21,000 tons. The locomotive pulled a train of 250 
fully loaded steel cars with a total weight of 21,000 tons 
for 40 miles, establishing, it is said, a new train-load record, 
not only for American roads, but also for roads anywhere 
in the world. 


Tue amount of engineering work done by railways may 
be judged by the following comparison with the Panama 
Canal works. During the year 1912 the Chicago, Mil- 
waukee and St. Paul moved 23,750,200 cubic yards of 
material and 24,553,411 cubic yards in 1913. During 
these two years 30,269,349 and 27,177,960 cubic yards 
were moved on the canal zone. In 1912 the Chicago, 
Milwaukee and St. Paul deposited 246,823 cubie yards of 
concrete and 316,989 in 1913, or a total for the two years 
of 563,812 cubie yards. During the same years there were 
1,040,158 and 337,419 cubic yards, or a total of 1,377,677 
cubie yards of concrete deposited in the Gatun, Pedro 
Miguel, and Miraflores Locks. 


THe Saxon State Railways have had constructed two 
Diesel electric motor coaches, which they propose to try 
on the line between Dresden, Coswig, and Meissen, for 
passenger traffic. The Diesel motor is of the six-cylinder 
type and develops 200 to 250 horse-power at 400 to 450 
revolutions per minute. Coupled direct with the motor 
is a direct-current dynamo of about 190 horse-power, 
which supplies energy to the motors, of which there are 
two, each wound for 300 volts. The car is on two trucks, 
one of which has three axles and the other two axles. 
The Diesel motor and the dynamo are carried on the three- 
axle truck and the working motors on the two-axle one. 
At each end of the car are third class compartments with 
accommodation for ninety passengers, as well as cabs for 
the driver. The car weighs about 70 tons. It is able to 
run at a speed of 43.4 miles per hour on the level, or to 
haul a trailer at a lower speed. The car is fitted with the 
Westinghouse two-cylinder air brake. For electric light- 
ing a battery is provided, charged from the dynamo. The 
Diesel motor cylinders are water-cooled, the heated water 
being discharged in summer, but in winter it is passed 
through tubes to heat the car. 





Ir is hoped that by the end of the present year it will 
be possible to commence through services between the 
Elephant and Castle and Watford. According to the 
tatlway News, the extension of the London Electric Rail- 
way from Paddington to Queen’s Park is in a forward state, 
and between Queen’s Park and Willesden the widening 
works involved are now reaching the final stages. Queen’s 
Park Station will have six platforms, with car sheds 
adjacent for the joint stock which will be used for the 
through services from the tube railway system. A new 
station is being constructed immediately east of the 
Kensal Green tunnels, and two new tunnels are being 
made. The London and North-Western station at Chalk 
Farm is now being demolished, the intention being to 
deal with all local traffic at the North London station. 
Except the down fast line, the whole lay-out is being 
rearranged. Of the new lines, two will be used by the 
electric services. To avoid crossing on the level the new 
down electric line will be in tunnel, coming to the surface 
again at Loudoun-road. The up electric line will also be 
in tunnel between, Loudoun-road and Chalk Farm. In 
each case there will be junctions with the North London 
lines. The existing line for ordinary slow traffic is being 
rearranged to pass under the up fast line, which will be 
carried by a steel girder structure 400 yards long. 


AN appendix to one of the White Papers giving the 
evidence presented to the Departmental Committee on 
Accidents to Railway Servants gave the number of men, 
divided into thirty-eight ranks, employed by the railway 
companies of Great Britain on December 31st last. From 
this we find that the Barry employed 1663, Cambrian 1952, 
Central London 1022, Cheshire Lines Committee 5157, 
Furness 2719, Great Central 31,588, Great Eastern 33,014, 
Great Northern 34,523, Great Western 79,912, Lancashire 
and Yorkshire 39,407, London and North-Western 
87,948, London and South-Western 24,091, London, 
Brighton and South Coast 15,585, London Electric 2751, 
Manchester Ship Canal 2610, Metropolitan 4256, Metro- 
politan District 2324, Midland 71,193, Midland and Great 
Northern 2471, North-Eastern 55,872, North London 
1819, North Staffordshire 5117, Rhymney 1723, South- 
Eastern and Chatham 22,456, Taff Vale 4814. The 
remaining English and Welsh companies employed under 
1000 men, and the total was 553,092. The total for the 


Scottish railways was 65,216, of which 23,345 were on the 
Caledonian, 9735 on the Glasgow and South-Western, 
2518 Great North, 2711 Highland, and 25,205 North 
British. The principal figures of the 24,827 on the Irish 
railways were :—Dublin and South-Western 1316, Great 
Northern 5365, Great Southern and Western 8611, Midland 
Great Western 3329, Northern Counties Committee 2625. 





NOTES AND MEMORANDA. 





Mr. I. T. NepLanp, a jeweller of Hillsboro, N.D., says 


the Electrical World, recently exhibited at the University 
of North Dakota, Grand Forks, a working electric motor 
weighing 34 grains, the construction of which occupied his 
spare time for a month. The dimensions of the motor are 
as follows :—Length, 0.563in.; height, 0.29lin; width, 
0.336in.; diameter of armature, 0.07lin.; diameter of 
commutator, 0.0106in. The armature, which weighs 
4 grains, has six slots and six commutator segments. 
A 2.5-volt battery supplies the energy for operating this 
tiny power unit. 


Statistics compiled by the American Iron and Steel 
Institute show that the production of black plates, or 
sheets, for tinning in 1913 amounted to 827,266 gross tons, 
against 982,197 tons in 1912, a decrease of 154,931 tons, or 
over 15.7 per cent. Of the total production in 1913 
Pennsylvania made over 57.6 per cent., against nearly 
57.4 per cent. in 1912, over 60.7 per cent. in 1911, over 
60 per cent. in 1910, over 50.9 per cent. in 1909, and over 
54.1 per cent. in 1908. West Virginia, Ohio, Indiana, 
Illinois, and Maryland also made black plates, or sheets, 
for tinning in 1913 in the order named. 


A PORTABLE wireless outfit, which can be set up in 
12 minutes and has a radius of operation up to 800 miles, 
has recently been adopted by the United States Army 
Signal Corps. It includes a motor wagon with a 30 horse- 
power engine, which is.geared to a 110-volt generator, 
current being stepped up to 22,000 volts pressure for the 
wireless equipment. The antennz are of the umbrella 
type, attached to an 85ft. mast, which is built up in nine 
sections by block and tackle, and is transported in com- 
partments of the truck. The counterpoise or artificial 
ground consists of heavy insulated wires radiating from 
: common centre, to which is attached the ground wire of 
the set. 


A NEW method for determining the densities of minerals 
and rocks at high temperatures is described by A. L. Day, 
R. B. Sosman, and J. C. Hostetter in the American Journal 
of Science. The substance is held down by weights under 
an inverted crucible of graphite, which is immersed in a 
bath of molten tin or silver. Tin has the conveniently 
low melting point of 232 deg. The measurements are 
made by noting the weight required to pull down the 
crucible and the assay to a given depth marked on a stem 
connected with the crucible. The graphite is protected 
from oxidation by an atmosphere of nitrogen and carbon 
monoxide. The density curve of the metal used and the 
expansion coefficient of graphite are, of course, factors in 
the calculation of the results. One of the most interesting 
of these is that as the temperature (575 deg.) at which 
a-quartz passes into £-quartz is approached, a striking 
increase occurs in the rate of expansion. 


Mr. J. CAMERON CLARK and Mr. Harris J. Ryan pre- 
sented a paper before the American Institute of Electrical 
Engineers on “Sphere Gap Discharge Voltages at High 
Frequencies,” in which they described a series of experi- 
ments made by them to determine the values of steady, 
high-frequency, high voltages required to discharge between 
7in. copper spheres in air at ordinary temperatures and 
barometric pressures. A 15-kilowatt arc generator was 
used as a source of high frequency sustained high voltage. 
The apparatus used in securing and measuring currents 
from 85,000 cycles to 612,500 cycles is described in detail. 
The sphere gap standard consisted of electrolytic copper 
spheres mounted on the ends of brass tubes in treated 
wood frames. Gap lengths were determined by means of 
callipers and micrometer screw or steel scales. The 
123,000-cycie values locate a right-line relation for sphere 
gaps and discharge voltages, which when produced passes 
through the origin. .The authors give the mathematical 
relation existing between the root-mean-square kilovolts 
and the gap length for frequencies between 123,000 cycles 
and 255,000 cycles 


A RECENT number of Le Radium contains a paper by 
Dr. A. H. Pfund, of Johns Hopkins University, in which 
the author describes some preliminary tests he has made of 
anew apparatus for measuring the light of a star. The work 
was done at the Allegheny Observatory, the Keeler 30in. 
reflector being used. In the focus of the telescope, either 
of two small blackened discs, which formed the junction 
of a thermo-circuit, could be placed. The wires used 
for the thermo-element, were alloys of bismuth and tin 
and of antimony and bismuth respectively. They were 
enclosed in an evacuated capsule, closed at one end by a 
plate of fluorite and substituted for the eye-piece of the 
telescope. The thermo-current was measured by a moving 
coil galvanometer. The sensitiveness of the arrange- 
ment was such that a candle at a distance of eight miles 
would give a deflection of 1mm. The deflections obtained 
from celestial objects were; Vega, 7-5 mm.; Jupiter, 
3-0 mm.; Altair, 2-0 mm. The author hopes, by using 
a more sensitive galvanometer and other materials for his 
thermo-elements, to increase the sensitiveness considerably 
and in this way to open up a new field of astro-physical 
research. 


BULLETIN No. 8 of the Mellon Institute of Industrial 
Research deals with some engineering phases of Pittsburg’s 
smoke problem. In this district more bituminous coal 
is used than in any other district of like size in the world. 
The coal found in the neighbourhood of Pittsburg is very 
plentiful, cheap and rich in volatile matter. Further, 
the many hills and valleys and the frequent fogs hold 
the smoke long after it would have been carried away in 
another locality having a more regular topography. The 
soot-fall for the twelve months ending April, 1913, at the 
various observation stations in Pittsburg ranges from 
595 to 1950 tons per square mile. Pittsburg learned the 
appearance of a clean city during the brief period in which 
natural gas was largely employed; since 1895 the use 
of coal has been general again. The local authorities 
have made attempts since 1893 to get rid of smoke pro- 
duction at the pumping stations, but with little success ; 
the Mayor reported in 1913 that one of the worst offenders 
against the smoke ordinance is the city of Pittsburg at 
the Northside light plant and the Brilliant pumping 
station. Of special interest is a series of photographs 
showing two views of each locality, one on a clear day and 
the other on a smoky day. 











MISCELLANEA. 


A THREE-WHEELED electric car “ of the vintage of 
1893” has recently been presented to the American 
Electric Vehicle Association of New York, and will be 
preserved as a relic. Its builder is now unknown, and 
there is little but its antiquity to recommend the quaint 
little vehicle. 

Taxi-caBs have proved a great success, not only in 
Colombo but in Calcutta, where, according to the English- 
man, every man and woman who manages to save enough 
to buy a second-hand motor “ that has some pretensions 
to style” will hire it out; and times are indeed dull 
when a car fails to bring the owner a clear profit of 300 
rupees (£20) a month. 

On the North River, New York, a new pier is to be 
constructed, 1050ft. long and 150ft. wide, and a corre- 
sponding half-pier, giving slips 360ft. wide, and having a 
depth of water of 44ft. Preliminary work has already 
made considerable headway, a cofferdam having been 
constructed on sheet steel piles, encircling an area of 
800ft. by 300ft., so as to allow excavation of rock on the 
site to proceed in the dry. 

To provide for the large increase in business which it 
is expected will follow the opening of the Panama Canal, 
a £300,000 cable is to be laid from New York to Colon, 
by way of Guantanamo, before the end of the year. Later 
it may be extended to Brazil. The cable, which is being 
constructed in England for the Central and South American 
Telegraph Company, will be much larger than the present 
cable. The c.s. Colonia will leave England in November 
with the cable for New York. 


Forty three-phase towing locomotives have been 
built for the Panama Canal, having tractive efforts up 
to 47,500 lb. Four of these, two on each side, will propel 
steamships through the locks. No vessel is allowed to 
go through the locks under her own power. The loco- 
motive is propelled by a rack rail while towing at a speed 
of two miles per hour ; when running idle the rack pinion 
is released and the speed increased to five miles per hour. 
The locomotive is driven by. two 75 horse-power motors ; 
in the centre there is a vertical windlass with drum, the 
capacity of which is 800ft. of lin. steel hawser cable. 


Tue British Chamber of Commerce, 9, Rue des 
Pyramides, Paris, notifies that it has already received 
demands from French houses who desire to know whether 
British manufacturers of tools, machine parts and iron- 
ware can supply goods which can replace similar German 
exports hitherto coming into France. This inquiry 
appears specially interesting for Sheffield, Birmingham 
and Coventry, and the British Chamber is prepared to 
facilitate communications, transmission of samples, &c., 
by every possible means. The Chamber is prepared to 
facilitate by every possible means offers of service by 
British manufacturers to the French War-office, and 
will advise British houses as to the best way to make such 
offers. 

OnE of the many industrial problems which the war 
has brought in its train is the threatened shortage of 
incandescent gas mantles. There are, of course, plenty 
of British-made mantles, but, unfortunately, an almost 
complete monopoly of the supply of the principal raw 
materials—thoria and ceria—has hitherto been held by 
Germany, in which country the industry originated. It 
is announced, however, that a regular supply of thoria 
is now available at a price that will add not more than a 
fraction to the cost of each mantle. Suggestions have 
also been made that users, especially those who have a 
large number of lights, should save the ash of their old 
mantles, for, when treated by the chemist, such ash is 
capable of yielding a good recovery of ceria and thoria. 


THE number of motor boats and men offered for the 
newly formed Naval Motor Boat Reserve has exceeded 
anticipations, remarks the Motor Ship and Motor Boat,. 
and many of the boats put at the disposal of the Committee 
are now in service. It had been stated in some quarters 
that it was only fast craft that were desired, but this is 
not the case, and was, no doubt, due to a misunderstanding 
of the objects in view. For very special scouting work 
high-speed boats would be advantageous, but such is not 
the most important work in hand at the present time, 
since there is no question of our coasts being put on the 
defensive. All types of boat, no matter how slow—within 
reason—may be of use, and each craft will be put to the 
work for which it is best adapted. Many slow boats are 
particularly economical in fuel, which is an important 
point, and in their favour for general naval service, as 
compared with the faster boats. The moral is that no 
owner should be deterred from offering his boat because 
it is not a smart 20-knot launch. 


AN article appearing in the Light Car and Cyclecar of 
August 3lst draws attention to the opportunity provided 
by English manufacturers closing down during the war 
for enterprising Americans to capture British trade. 
For several years past, our contemporary points out, 
we have been building up a business to combat the cheap 
American car by means of the light car. That the latter 
has already asserted its influence against its American 
rival there can be no doubt, but if British manufacturers 
are now to close down their works they will lose all the 
advantages that they have obtained by several years’ 
hard work. It is not only in our home markets that the 
advent of the cheap American car will be felt, but also 
in the Colonies. There, too, it will be supplemented by 
the American light car and cyclecar, which now seem to 
be making rapid strides towards perfection. The Americans 
with. characteristic enterprise have tackled the new motor- 
ing movement and applied its ideas and advantages to 
their special conditions, with the result that they have 
evolved a class of machine not quite similar to those 
popular in England. They are determined, too, to make 
good in this direction, and trials and race meetings are 
being held fairly frequently with the object of perfecting 
their machines. When this has been done there is no 
doubt that they will make a very serious onslaught on 
the colonial and continental markets, where their experi- 
ence and organisation gained by the successful marketing 
of the cheap car will be of inestimable value. Under these 
circumstances it is of the most vital importance for British 
manufacturers to carry on. 
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The Trade Position. 


Fo.tiow1ne the course which we have laid out for 
ourselves for the first period of the war, we give to-day 
a number of articles from correspondents especially 
fitted by their connections and interests to deal with 
different branches of the trade of the United Kingdom. 
We have adopted this line because we feel that for 
the moment an ounce of practice is worth a pound of 
theory. If we are to make any attempt to seize the 
markets which are for the time being closed to 
Germany we must make it quickly. This is not the 
time to think about the finer scientific side of engi- 
neering, but to drive forward as rapidly as possible 
with such products as we can immediately supply 
even whilst we recognise that they are not free from 
defects that science must condemn. 

Our special commissioner in his second article deals 
with the general aspects of German competition, whilst 
another writer who is well known to readers of THE 
ENGINEER through the valuable work he did in the 
States of Southern America a few years ago, dis- 
cusses German competition in that field. He 
endeavours to remove any illusions we may be under 
that South American trade is going to drop into our 
mouths ; we have still got to fight and struggle for it, 
and he supports the arguments of our special com- 
missioner that the Government in various branches 
must give assistance to the British manufacturer and 
merchant. Another correspondent who is in a 
position to speak with weight deals with the very 
vexed question of long credit. Everyone knows that 
one of the most powerful weapons in Germany’s 
trade armoury was the long credit system, but 
British manufacturers as a whole have fought shy of 
adopting it, and have held that in the long run the 
user would be hoist with his own petard. They are 
not unlikely to find their views justified, but for the 
moment, with money very scarce, it is difficult to 
see how trade can be done without long credit, even in 
Europe, whilst if we desire to capture other markets 
which Germany has brought up in that pernicious sys 
tem we shall for the time being have to give purchasers 
as far as possible terms they have been accustomed to. 
Whether the banks can come to the assistance of the 
manufacturer is a question of very vital importance 
into which we hope to enter fully later. There is 
undoubtedly a feeling in the country that some of our 
great firms, which have always enjoyed a large foreign 
trade and of which more than their mere prosperity is 
now threatened by the closing of their markets, should 
be assisted in some way or another. That they should 
go under would be a fearful misfortune to the kingdom, 
and we have every confidence that some scheme will 
be quickly devised that will enable the banks to help 
them without shaking the foundation of a financial 
system which is undoubtedly the best in the world. 
We do not suggest that there should be any copying 
of the German banking methods as a general thing, 
but we do ask the banks to consider if they cannot, 
under exceptional circumstances like those of the 
moment, meet in some way the financial needs of the 
industries of this country. Money is the key to the 
position, and all the efforts of the Board of Trade will 
avail little if those whom it is encouraging to grasp the 
trade opportunity are not assisted in their financial 
difficulties. 

Again, let us insist that whatever is done 
must be done quickly. We have noticed in some 
quarters an inclination to wait a little to see 
how things are going. That laissez-faire attitude 
will not do. . The kingdom must work on the assump- 
tion that the war will inevitably end in the favour of 
the Allies, and that Germany for years to come will 
not be a serious competitor. Every effort must be 
made now and at once to get into touch with new 
markets. Already America has mobilised a veritable 
army of commercial travellers to invade the markets 
of South America. We must do the same thing or we 
shall find the whole place staked out before we arrive 





on the scene. It is not the time for waiting to think 
out the best way—that should have been done years 
ago—it is the time to act as best we can. Every firm 
that desires foreign trade should send out the best 
agents he can command to-day. His last thousand 
pounds will be better spent that way than in any 
other way, for the trade will ultimately bring it back 
multiplied to him again. Action above everything 
is wanted at this moment, and rapid action. The 
market is there now. In a few months the greater 
part of it will be gone irreclaimably. We must act 
at once. 


The Problem of Pitwood Supplies. 


A.tHouGH the receipt of several cargoes in South 
Wales has for the moment eased the situation, the 
dearth of pitwood, brought about by the European 
war, is becoming a matter for serious consideration 
by colliery companies. Not only have prices nearly 
doubled within the last month or two in most cases, 
but the available supply is falling to a level altogether 
out of proportion with British requirements, despite 
the fact that several collieries have stopped work. 
Present stocks of timber are not so good as to ensure 
safety in the case of a lengthy war, and it is becoming 
a problem where to obtain new supplies when the 
reserves are exhausted. The usual sources will be 
closed—in fact, most of them have been already 
closed. Northern Russia, whence important cargoes 
have been usually shipped, is no longer able to keep 
up the supply ; scarcity of labour in the south-west 
of France has resulted in the suspension of cutting 
and transporting ; and shipments from Norway and 
Sweden are at present impracticable. It is possible 
that, should South Wales collieries be hindered by 
lack of timber, the supply of Cardiff smokeless steam 
coal to the British Navy may be reduced-—a very 
serious matter, for it is upon this coal that our Fleet 
mainly depends. The South Wales collieries have 
been in the habit of obtaining pitwood from growers 
in the Garonne Valley round Bordeaux, and as 
France’s military needs has drained the district of 
labour, trade in pit timber has practically stopped, 
placing the Welsh collieries in a serious predicament. 

The causes that have worked to bring about the 
present position are many, but most of them might 
with foresight on the part of importers have been 
frustrated. Unfortunately, the apparent remedies 
are few. The demand for pitwood, with the opening 
out of new coalfields, has grown enormously during 
the last few years, and the consumption by individual 
collieries has increased greatly owing to the new 
responsibilities imposed by modern mining legislation 
regarding the prevention of accidents. On top of 
this increased demand came the drought in Russia 
last year, which greatly reduced available supplies. 
The freights at Baltic ports were raised, strikes became 
more frequent, the wood was demanded ip increasing 
quantities for pulping purposes, labour became more 
costly, and railway rates were advanced. All these 
factors were reflected in the price of pitwood, which 
was still rising when the advent of the war added 
from 30 to 100 per cent. to the cost to collieries. 
The unsatisfactory position of the trade during last 
year was due largely to the individualistic policy 
pursued by importers for the purposes of capturing 
large stocks. It would have been more to their 
interest to encourage a healthy competition amongst 
growers, so that there could have been little possibility 
of monopoly. But they did not hold that view. 
On the other hand, the fact that last year’s shipments 
showed a large decrease should have warned con- 
sumers of pitwood that it would be to their advantage 
to create general competition, so that the wood could 
be drawn from the widest possible area and supplies 
at fair prices ensured. There is little room for doubt 
that, with healthy competition, among growers, a 
sufficient supply could have been at hand now to 
make up for the stoppage of shipments consequent 
on the war. It is difficult to see now how amend- 
ment is to be made for this lack of foresight. If 
supplies have to be requisitioned from strange sources 
in other parts of the world the prices of cutting and 
freightage may be altogether prohibitive. It is 
possible that under the Government’s scheme of 
insurance imports may be resumed on a reasonable 
scale, but it is hardly probable. Practically the only 
other chance is the requisition of the stocks at ports 
by the Board of Trade, for the purposes of equitable 
distribution, as has been done in the case of spelter. 
But even with that course it would not be long before 
the .supply approached exhaustion. The war has 
come just at the time when shipments from the 
Upper Baltic are made, for only in summer are the 
ports free from ice, and stocks cannot now be built 
up from that source. 

It seems that only one alternative is to be found 
if the dearth of pitwood becomes extreme. To most 
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collieries the permanent use of steel would be too 
expensive ; yet in the absence of cheaper freight rates 
from Canada and other countries and the lack of 
home supplies, there seems no other way out. It 
has been suggested that scrap tubes and tram rails, 
cut to suitable lengths, would make good substitutes 
for pit timber; but even in that case scrap prices 
may be forced to an abnormally high level. It is 
interesting at this stage to note that an invention 
for composite pit props has been used for some time 
at a Midland colliery. The cost of construction is 
very low, especially if the colliery happens to possess 
a stock of adaptable old steel pipes, as used for con- 
veying water, steam, or compressed air. These 
cast-off pipes have been found to be strong enough for 
conversion into props. They are filled with soft and 
hard wood, the pipes forming a strengthener to the 
wood portion. In addition to the low cost of upkeep, 
the composite prop is lighter and stronger than the 
ordinary wood prop, is adjustable in length, and by 
its soft ends gives good warning of a collapse. If 
generally adopted this idea would obviously much 
reduce the requirements of collieries for pitwood ; 
but it must be noticed that even this composite prop 
requires wood in its construction. Perhaps one good 
result of the crisis will be to turn the attention of 
mining engineers more seriously to the question of 
“ hydraulic stowage ’—the filling in of the worked- 
out parts of mines with sand, ashes, slag, &c. Not 
only would the adoption of this system of filling in 
very largely reduce the consumption of timber, but 
it would increase the output of coal, save the upper 
seams from dislocation, and practically eliminate 
the danger of underground fires due to spontaneous 
combustion—a point which has previously been dealt 
with in these pages. In view of these facts it is 
satisfactory to know that the Mining Association of 
Great Britain has appointed a consultative committee, 
which is acting in conjunction with the Board of 
Trade, to consider the whole matter, and it is to be 
hoped that a clear and wise course of action may be 
rapidly decided on. 


Electricity in Wapfare. 


COMPARATIVELY few people outside the engineering 
profession and the members of the various services 
concerned appreciate with anything approaching 
correctness the enormous extent to which electricity 
is used in time of war. There is practically no depart- 
ment in which it does not play a leading part, and it 
is not too much to say that without it the whole 
aspect of warfare would be changed. Let us consider 
for a moment some of the directions in which it is 
employed. The first which springs to mind is the 
communication of intelligence or orders between 
points more or less distant. In the days before the 
introduction of the electric telegraph and telephone 
there were only two methods of communicating 
hetween two places separated at some distance 
apart—the dispatch rider and some modification of 
the semaphore or other like device. The speed of 
the first-named method depended on the physical 
endurance of men and horses and on the condition 
of the country to be traversed, and though sometimes 
astonishingly quick, when all things were taken into 
consideration, yet it could by no means be called a 
rapid method. With the best types of semaphores, 
such as those which used to exist between London 
and Portsmouth, and the last remaining watchtower 
of which was burned down during the fire at Ports- 
mouth Dockyard some little time ago, with stations 
placed at convenient distances apart, some remarkably 
smart work was occasionally effected, but the 
efficiency of the system depended entirely on meteoro- 
logical conditions. In fine weather messages could 
be got through with comparative ease, though to 
ensure a perfect service it was necessary that an 
incessant watch from one semaphore station to 
another should be kept up. In bad weather, on the 
other hand, or in times of fog or mist, the system 
entirely failed. Moreover, it could not be employed 
during the hours of darkness. The same may be 
said of all the other systems of semaphore or flag 
signalling. The heliograph by day and the flashing 
lamp by night—both of them inventions of a later 
epoch—also have their limitations, though be it said 
they may be employed in conditions in which it would 
be impossible to use the electric telegraph or tele- 
phone—as, for instance, for communicating with 
an invested fort or a besieged camp in an outlying 
part of the world—and hence they have their definite 
positions in modern warfare. Apart from these two, 
however, no method of signalling can at all times and 
in all seasons approach in speed, certainty, or efficiency 
the various electrical systems of conveying messages 
which form indispensable adjuncts to the modern 
naval and military equipment. 


orders and intelligence between different points 
previous to and during the progress of a fight, it is 
by no means the only direction in which electricity 
enters into the sphere of operations. In our camps 
and warships its uses are multifarious. Without it, 
for example, the searchlight, which is equally a naval 
and military weapon, would be, though not an 
impossibility, at any rate a more cumbrous and less 
easily manipulated apparatus than it is at present. 
Then as regards lighting, it may be said without fear 
of contradiction that by no other method of illumina- 
tion would it be possible to do that which is now done 
in all our ships of war. These can now be abundantly 
and safely lit by lights, all of which can in a moment 
be extinguished by the movement of one or two 
handles should it be necessary at any time to render 
the vessels indistinguishable during a night attack. 
Imagine as a contrast to this the task to be faced 
should the oil lamp still be used as it was but thirty 
years or so ago. ' There are hosts of other applications 
of electricity on board ship, among the most important 
cf which may be mentioned the training of guns, the 
controlling of fire, the working of ammunition hoists, 
&c. Then, again, it would be impossible for sub- 
marines to propel themselves when submerged were 
not electricity to be available as a motive power. 
Electricity, moreover, gives facilities for exploding 
mines, whether submarine or subterranean, which 
are not possessed by any other methods, while, in 
the properly equipped hospital, bullets or scraps of 
shell need no longer be probed for, their positions being 
revealed by the aid of X-rays. 

In fact, in whichever direction we turn we find 
electricity being used by our soldiers and sailors as 
an aid in their offensive and defensive operations, 
and though in some ways it may be regarded as a 
terrible weapon, it may be looked upon as being quite 
as much the saver as the destroyer of lives. The 
early receipt of news of the movements of an enemy 
may quite conceivably prevent a surprise and the loss 
of lives. The ability of an officer to communicate 
by word of mouth with headquarters or with brother 
officers in various parts of the field of operations 
may well mean the preservation of bodies of men from 
annihilation. The transmission by wireless tele- 
graphy ot reports regarding the movements of hostile 
vessels may be all important in the prevention of raids 
or sudden attacks or in their being adequately met. 
The use of the searchlight may give timely warning 
of the approach of submarines and torpedo vessels. 
In a word, the ways in which electricity may assist 
in the saving of life as well as in the taking of it are 
very numerous and might be discussed at length, but 
enough has been said. Moreover, electricity, both as 
a means of offence and defence, is now recognised as 
a trusted and well-tried servant. In the telegraph 
it was first used for military operations more than 
fifty. years ago. The telephone, the electric light, 
and the projector date back well over twenty years. 
Among the later uses is wireless telegraphy, and this 
means of communication, though we believe it did 
not meet with great success during the Boer war, 
owing largely to the difficulty in maintaining efficient 
earth connections, has been so marvellously improved 
in the intervening period as to be perfectly suitable 
for employment in field operations. No, electricity 
is no untried servant ; it is, on the contrary, a most 
reliable agent. The days have long gone by when 
the breakdown of electrical machinery was the rule 
rather than the exception. Though, at one time, a 
man was an electrician first and an engineer after- 
wards, the converse is now the case. If the engineer 
did not, possibly, avail himself as quickly as he might 
have done of the vast potentialities of the new form 
of energy when it was first introduced in commercial 
form, he has since more than made up for his former 
neglect. There is now as much engineering skill 
lavished on the design and production of electrical 
machinery as there is in any other department, and 
electricity has consequently become one of the most 
powerful of the numerous tools which are now in the 
hands of our scldiers and sailors. 








COMPETITION WITH GERMANY IN THE IRON 
AND STEEL TRADE. 


No. I. 
INTRODUCTION. 


(1) General Considerations. — Viewed from an 
economic standpoint, a great war such as that in 
which the leading countries of Europe are at present 
involved has, during its progress, and apart from the 
conditions which may arise at its conclusion, an 
immediate and twofold influence on trade. It is 
intensely stimulating to certain industries and almost 
equally paralysing to others. This paralysing effect 
is intensified in countries where conscription obtains, 
because}the withdrawal of men to follow the flag 








































































trades affected range themselves broadly into two 
groups: those essential to the community at large 
and to the adequate maintenance of its armed forces, 
and those which, by reason of war, have become non. 
essential. The former attain to a maximum of 
activity and output ; the latter fall to a minimum, or 
temporarily disappear altogether in proportion to 
the intensity of the struggle prevailing. The two 
groups, viewed broadly, are as follows :— 

Group I.—Trades Stimulated during War.—'The 
food-providing industries ; industries manufacturing 
munitions of war; transport industries ; sections of 
the textile industries ; the industries supplying raw 
or semi-manufactured materials to the above indus. 
tries. 

Group I1.—Trades Paralysed during the War.—'Vhe 
manufacture of luxuries; industries incidental to 
the arts; sections of the engineering trades; the 
building trades and trades incidental thereto. 

Disturbance of the balance in the labour market 
finds partial rectification in the employment of some of 
the displaced labour of Group II. in the industries of 
Group I. 

There still remains a third group of industries 
employing machinery and labour that, in times of 
peace, are devoted mainly to the production of 
materials ordinarily belonging to Group I1., but 
which are capable of such adjustment and diversion 
as will enable them to cope with the extended require- 
ments of Group I. These are :—Sections of the 
textile, the metallurgical, and the engineering indus- 
tries. Concrete examples of the latter class are 
afforded, inter alia, by the automobile industry, 
which can divert its activities from the manufacture 
of cars de luxe to that of transport wagons and lorries 
for the carriage of war material ; the textile industries, 
which supply the increased demand for military 
textiles—canvas, blankets, clothing—and thereby 
recoup themselves for the partial loss of the normal 
peace trade; and the metallurgical industries, a 
proportion of whose products are in increased demand 
for ordnance and_ projectile manufactures and, 
according to circumstances, for shipbuilding, and for 
carriage and wagon parts, and can accordingly recoup 
themselves to a certain limited extent thereby for the 
loss of orders for the constructional and building mate- 
rial required in normal times. It is with the iron and 
steel and the engineering industries in general, how- 
ever, and with those of our own country in particular, 
that we are chiefly concerned. We have not only 
to maintain our own industries during the present 
crisis, but to maintain them with their productive 
capacity intact and even extended and increased in 
order to be in a position adequately to grapple with 
the huge revival in trade which all experience teaches 
us inevitably arises at the conclusion of a great war. 
Unless this is done it is almost equally inevitable 
that it will be the United States, and not Great 
Britain, which will reap the harvest. It is even con- 
ceivable that in the markets thus wrested from us we 
shall never again be able to secure that share upon 
which our national industries and indeed our national 
existence so greatly depend. 

The successful general is the most far-seeing one ; 
the successful industrial State that whose captains 
of industry can most skilfully foresee the march of 
future events. If in the operations of war it is the 
right number of men in the right place at the right 
time which determines strategic advantage and 
ultimate success, that advantage, in times of peace, 
lies with the nation whose industries are best able to 
cope at the right moment and under the most favour- 
able conditions with the specific demands to be met. 
Every nerve and every sinew ought therefore now, a/ 
this moment, to be scientifically directed to taking 
adequate advantage of future contingencies. It will 
be too late once that future has matured to recover 
lost ground. Time must be taken by the forelock 
lest other and more far-seeing competitors steal a 
march upon us and beat us in that permanent and 
unending industrial warfare, of which the present clas}: 
of arms is but a transient and recurrent manifesta- 
tion. 
Score of the Inquiry.—This series of articles will be 
devoted to an analytical and statistical inquiry into 
the present conditions of the German iron, steel, and 
engineering industries; to the investigation of her 
export trade with this and other countries, and to the 
question of what can be done to secure an adequate 
and profitable share in the reversion of the latter in 
the event of a débdcle of German policy, German arms 
and German aspirations being followed by a similar 
débdécle of German industries. The latter can be 
‘“‘ engineered ’’ in a manner not wholly dissimilar to 
that by which the former will be brought about. 
We have, first and foremost, then, to consider the 
immediate outlook, for, in proportion as we regard 
it as hopeful we can derive from its contemplation 
the necessary incentive to action and stimulate to 
its development the flow of the necessary capital 
expenditure requisite for success. By inculcating 
a spirit of intelligent and reasoned optimism we can 
brace our energies to meet and turn to account the 
finest opportunity ever afforded a nation. Pessimism, 
on the other hand, spells defeat alike on other fields 
than those of battle alone. The assured prospect of 
ultimate success in arms can alone justify the clabora- 
tion of matured schemes for future national develop- 
ment. 
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have to endure, but not for one second can the issue 
pe doubtful. Defeat is inconceivable, and no Briton 
should harbour any doubt—for doubts are weakening 
__that defeat, decisive, overwhelming, and permanent, 
will at last overtake Germany and Austria. We in 
this country must resolutely regard defeat as unthink- 
able, and victory, sooner or later, as assured and 
inevitable. The first stage—and by far the most 
important in our constructive policy is: calm, 
unshaken confidence in the issue. To this we must 
add an unswerving determination and singleness of 
purpose to profit by it, once victory is in our grasp. 

The Destruction of Foreign Capital Resources.—The 
destruction of capital in France and in Belgium is, 
and will be, enormous, while the war lasts. Apart 
from the heavy burden of sustaining military—and 
unproductive - -operations, the industries of both 
countries have already undergone well-nigh irretriev- 
able damage. The iron, steel, and engineering 
industries in the Belgian plain and in Northern and 
Eastern France have suffered severely. The works 
which members of the Iron and Steel Institute 
visited barely a year ago at Liége, Charleroi, and Mons, 
and the works in Lorraine which they were about 
to visit this very month, have in many instances 
undergone bombardment, and may be regarded as 
having been almost ruined. The Briey district, 
the most important known iron field in the world, 
not even second to that of Lake Superior, has become 
the scene of desolation, and the French iron trade as 
a whole, which derives from the minette ores of the 
region over 90 per cent. of her total iron ore supply, 
must be in a state of utter stagnation, if not worse. 
The Belgian glass industry must likewise suffer a serious 
eclipse, in common with other industries in that enter- 
prising country which have hitherto been serious com- 
petitors of British industry both at home and abroad. 
It must be years before she can hope to resume her place 
in the international market, and markets are lost— 
and won—in far less time than it will take her to 
repair the damage done her by the Teutonic apostles 
of culture. The United Kingdom, on the other hand, 
has suffered no such appalling visitation, and will not 
as long as she is mistress of the sea. Our iron and 
steel works, except for a temporary shortage in ore 
supplies and a little trouble with coal, are working 
almost as in normal times, and our other industries are 
hardly less intact or prosperous. What, then, is to be 
our attitude with regard to the trade of our present 
allies after the war ? Are we, who will have fought 
side by side with Frenchmen and Belgians, who, 
together with them have borne the brunt of war in its 
most awful aspects, and who, by mutual aid and 
understanding, esteem, honour and courage have 
destroyed the menace to our national existence, to 
desert them when peace is restored and the renaissance 
of their industries is essential to their existence ? 
Shall we selfishly seek to absorb to, and for ourselves, 
and ourselves alone, the trades of those lands in 
their abeyance ? Such a policy of cynical disregard 
of the moral obligations involved could hardly fail to 
recoil on our own heads, and we must see to it that 
our Campaign against German trade shall not be a 
selfish one as regards our companions in arms. It 
must be devised and carried out as our warlike 
operations have been, by concert and with the co- 
operation of our allies. How this co-operation may 
be attained and what organised movements should be 
conducted to secure concerted action it will be the 
purpose of a future article to suggest. Therein an 
endeavour will be made to show that a successful 
campaign to “partition” the German trade we hope 
and believe our efforts and sacrifices will open to us, 
should be conducted with the same national unselfish- 
ness as the campaign of warlike operations. 
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The Application of Physico-chemical Theory to Tech- 
nical Processes and Manufacturing Methods. By 
Professor Dr. R. Kremann (Graz). Translated by 
H. E. Potts and edited by Albert Mond. London : 
Constable and Co. Price 8s. 6d. net. 


Tus is the first of a series of certain technical 
books which are to be translated into English from 
the German, and as far as the present volume is 
concerned the translation has been well done. There 
1s @ comprehensive table of ‘‘ Contents,” together 
with an author’s and general index. 

_ From the preface we gather that the author’s aim 
1s to provide the reader with a connected picture of 
the application and significance of the various physico- 
chemical theories in technical problems. The aim 
1s doubtless a lofty one, and to the modern chemist 
with mathematical as well as chemical training the 
book should prove useful and instructive. What 
misgivings we may have as to its reception in England 
are prompted by a feeling that it has been born rather 
before its time ; in other words, the attainments of 
the Cambridge mathematician and the Lancashire 
chemical manufacturer are not yet to any appreciable 
extent combined in individuals. Lack of the neces- 
sary mathematical knowledge will prevent the manu- 
facturer in most cases from availing himself of the 
services the book purports to render, though this 
deficiency of course need not operate in those large 
establishments where chemists of the first attain- 





ments are employed, and where a technical library has 
its place as an appanage of the laboratory. 

Physical chemistry is now well established as a 
branch of chemical study, as is evidenced by the 
examinations for admission to the Institute of 
Chemistry of Great Britain and Ireland, and we have 
no hesitation in saying that advanced students will 
find this book of considerable assistance in helping 
them to connect up physical chemistry with modern 
manufacturing chemistry. 

The standpoint of the phase-rule is the basis of the 
discussion of many of the industrial processes. We 
note, not without surprise, that consideration of 
electro-chemical processes is entirely omitted. This 
fact is baldly stated in the author’s preface, though 
no reasons are given as to the why and wherefore of 
the omission. Perhaps they are to have the honour 
of a forthcoming volume to themselves. Referring 
briefly to the scope of the work, the fundamental 
laws are first dealt with, and then follow chapters on 
a wide variety of subjects, among which are the 
Deacon Process; Sulphuric Acid Contact Process ; 
Caustification of Alkali; Lime Burning; Lead 
Roasting ; Plaster of Paris; Weathering of Clay ; 
Blast Furnace; Theory of Dyeing; Theory of 
Vulcanisation; Soap Manufacture; and Parkes 
Desilverisating Process. This list does not exhaust 
the topics discussed, but it will suffice to show the wide 
range of ground covered. We believe we are correct 
in saying that there are only two contact sulphuric 
acid plants at work in Great Britain, though one or 
two more are, it is understood, in course of erection. 
In some quarters there has been a disposition to pass 
a hasty judgment on the British vitriol manufacturer 
and to accuse him of being behind the times by his 
adherence to the chamber system. The fact is, how- 
ever, that, though the modern contact system may be 
admirably adapted for the production of high strength 
acid so necessary for certain manufactures, the amount 
of acid required for these purposes is not large com- 
pared with the amount of weaker acid required for 
other purposes and for the production of which the 
existing chamber plants are well adapted. The 
author discusses the relative efficiencies of platinum 
and burnt pyrites as catalytes, making special mention 
of the “ sickening ’’ of platinum, or “‘ poisoning,”’ as 
the translator prefers to have it. Owing to the high 
price of platinum, the matter is one of considerable 
technical importance, the satisfactory elucidation of 
which has proceeded considerably further than the 
stage at which the author leaves it. In dealing with 
reciprocal pairs of salts an example is given in the 
manufacture of sodium carbonate by the ammonia 
(Solvay) process which has now so very largely super- 
seded the old Leblanc process. It is stated that in 
1902 1,760,000 tons of soda were produced, of which 
only 150,000 tons were made by the Leblanc process. 
These figures might reasonably have been brought 
more up to date to show an even greater disparity. 
If a further edition of the book is called for any such 
statistics will doubtless include reference to the 
natural soda of the Magadi Company. On page 89 
et seq. there are interesting paragraphs on the caustifica- 
tion of sodium carbonate and potassium sulphate. 
Here we are somewhat at a loss to know why the 
translator has substituted the term caustification for 
that of causticising, which is in common use by both 
alkali manufacturers and users, such as soap manu- 
facturers, who nowadays make their own caustic 
from soda ash. The translator is, of course, quite at 
home when dealing with the subject of the vulcanisa- 
tion of rubber, and we have here a concise summary 
of what has been done in the elucidation of this diffi- 
cult and apparently fascinating subject from the 
theoretical standpoint. What a lot of work has been 
done in this field in the last decade, and what a very 
trifling effect it has had upon the procedure of the 
rubber works, which to-day adhere closely to the 
routine of forty years ago ! 

So much by way of a few general remarks upon a 
volume which we have perused with pleasure and 
which, as we have already said, cannot fail to be of 
use to chemists with mathematical qualifications, 
as much information is furnished showing by way of 
formule and calculations under what conditions the 
best results are to be obtained in practice. 





Fighting Ships, 1914. By Fred T. Jane. London: 
Sampson Low, Marston and Co., Limited. Price 
21s. net. 

THE publication of Mr. Jane’s invaluable annual 
comes at a period when the book is likely to be put to 
the severest test. It is now in its seventeenth year of 
issue, and in all its history it will probably never be 
more useful than it is to-day. The rapid identifica- 
tion of a ship as an enemy or a friend may well turn 
the scale in naval action, and to this end Mr. Jane’s 
volume should prove of the utmost value to our fleet 
at sea. It may be noted here that the book deals 
not only with all the vessels from the latest com- 
missioned super-Dreadnought to the smallest mine 
sweeper of all the navies, but in addition provides 
means for identifying the principal liners of the 
different countries. 

The system of identification adopted is in principle 
the same as hitherto, namely, by means of silhouettes. 
A slight modification has, however, been made this 
year. Formerly the silhouettes represented the 
boats as seen fully broadside on. A vessel is, however, 





rarely seen in this position at sea, and is nearly 
always presented to the observer as lying at some 
small angle away from the broadside position. Her 
funnels, masts, guns, ventilators and _ such-like 
prominent features then merge into other details, 
and it becomes difficult to identify her from her 
broadside-on silhouette. The silhouettes are accord- 
ingly now drawn to represent the vessels as seen in 
the slightly less than full-on position. The difference 
in outline thus produced is remarkable. 

As usual, Mr. C. de Grave Sells contributes an 
article on the progress of warship engineering. ‘This 
article opens with a description of the “ first warship 
to be propelled by steam,’ the Demologos, built 
by Robert Fulton in 1814 for the Navy Department, 
Washingtor. It then describes some recent improve- 
ments in the propelling and steam generating plant 
of war vessels. Finally, it degenerates down to little 
more than a mere catalogue of certain trade products 
adopted or sought to be adopted in war vessels. 


SHORT NOTICES. 

History and Romance of the Petroleum Industry. By 
J.D. Henry. London: Offices of the Author, 4 London 
Wall-buildings. Price 10s. net.—Well printed on poor 
paper, ably written if discursive in parts, and crudely 
illustrated—such is this volume. That the history of the 
petroleum industry is as full of interest and romance as 
that of any “ gold rush’’ may be granted. Mr. Henry 
has made the most of his subject and has given us a volume 
which, if it lacks technically valuable information, at least 
performs all that we are entitled to expect of it from its 
title. The work is to be completed in “ three or more 
volumes.’ This, the first volume, was to have been pub- 
lished on August 5th. On the announcement of the 
declaration of war it was held back, and as a result we now 
have included in it a loose twelve-page section containing 
an interesting and probably highly valuable summary of 
the oil fuel positian in the belligerent countries. 

The History of the London and North-Western Railway. 
By W. L. Steel. London: The Railway and Travel 
Monthly, 9-11, Cursitor-street, E.C.—The student of rail- 
way history should find in this volume a welcome addition 
to his library. It commences its story with an account 
of the construction of the Liverpool and Manchester 
Railway, to which line, rather than to the London and 
Birmingham or the Manchester and Birmingham, the 
author is inclined to apportion the honour of being the 
parent of the present system. The text is rarely dull and 
the author knows how to make the most of even statistics. 
The illustrations are good and numerous. 

Fuel : Gaseous, Liquid, and Solid. By J. H. Coste and 
E. R. Andrews. London: Charles Griffin and Co., 
Limited. Price 6s. net.—This volume deals with the 
scientific examination and comparison of fuels and with 
the methods and appliances used in the determination 
of their thermal values. It is more or less a companion to 
one of the author’s earlier works on *‘ The Calorific Power 
of Gas.” It is divided into two main parts, the first of 
which treats of the chemical and general physical examina- 
tion of the three classes of fuel, while the second deals with 
calorimetry. It is a volume that should prove useful 
and popular among many classes of engineers and metal- 
lurgists and chemists. 














THE SEA FIGHT. 


Tue following account of the engagement in the North 
Sea is taken from the Press Bureau report. We give it 
because of the light it throws upon the value of a new 
class of vessels :— 

In the action of the 28th inst. off Heligoland the light 
armoured cruiser Arethusa, and not the Amethyst, as 
previously stated, played the principal part. This vessel, 
which is the first of the twenty built under the present 
Board of Admiralty, carried the broad pennant of Com- 
modore Tyrwhitt, commanding the flotillas of the First 
Fleet. 

The principle of the operation was a scooping movement 
by a strong force of destroyers headed by the Arethusa 
to cut the German light craft from home and engage them 
at leisure in the open sea. The Arethusa, leading the line 
of destroyers, was first attacked by two German cruisers, 
and was sharply engaged for 35 minutes at a range of about 
3000 yards, with the result that she sustained some 
damage and casualties, but drove off the two German 
cruisers, one of which she seriously injured with her 
6in. guns. 

Later in the morning she engaged at intervals two other 
German vessels, who were encountered in the confused 
fighting which followed, and, in company with the Fearless 
and the Light Cruiser Squadron, contributed to the sinking 
of the cruiser Mainz. 

In these encounters the Arethusa’s speed was reduced to 
10 knots, and many of her guns were disabled, and at 
one o’clock she was about to be attacked by two other 
cruisers of the German ‘‘ Town” class when the Battle 
Cruiser Squadron most opportunely arrived and pursued 
and sank these new antagonists. The armoured protec- 
tion, speed, and fighting qualities of the Arethusa class 
have now been vindicated, and this is satisfactory in view 
of the fact that a large number of these valuable and 
unique vessels will join the Fleet in the next few months. 

It must be remembered that the Arethusa had only been 
commissioned a few days before as an emergency ship, 
and that the officers and crew were new to each other and 
to her. In these circumstances the series of actions 
which they fought during the morning is extremely credit- 
able, and adds another page to the annals of a famous 
ship. 

Although only two of the enemy’s destroyers were 
actually observed to sink, most of the eighteen or twenty 
boats rounded up and attacked were well punished and 
only saved themselves by scattered flight. The superior 
gun power and strength of the British destroyers ship for 
ship was conclusively demonstrated. The destroyers 
themselves did not hesitate to engage the enemy’s cruisers 
both with guns and torpedoes with hardihood, and two of 
them—the Laurel and Liberty—got knocked about in the 
process. 
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UNIVERSAL HORIZONTAL BORING MACHINE. 


In our issue of July 31st last we published an article 
on the construction of the new Quebec Bridge at the works 
of the St. Lawrence Bridge Company, Montreal. Owing 
to the difficulties which had to be encountered in the 
building of such a remarkable structure and in complying 
with the extremely stringent specifications, an entirely 
new shop and plant had to be provided. One of the new 
tools was supplied by Hulse and Co., Limited, Salford, 
Manchester, and consisted of a universal horizontal boring 
machine with a 10in. spindle, and capable of boring a 
hole 45in. diameter. This machine has been chiefly 
employed in boring the pin holes and half-pin holes in 
the gusset plates of the chords and shoes. 

In the accompanying illustration the machine is shown 
without the base plate. It is motor driven, weighs approxi- 
mately 110 tons, has a longitudinal motion of 23ft. and 
a vertical movement of 11ft. 6in. The distance from 
the centre of the spindle to the top of the base plate is 
14ft. maximum and $ft. 6in. minimum. The slide bed | 
is 30ft. 6in. long, 6ft. 9in. wide, and 24in. deep. The | 
upright frame is of box pattern, adjustable along the | 
slide bed, and can be rigidly fixed in any desired position. | 
The spindle slide is adjustable vertically by means of a | 
sctew, and is counterbalanced by means of a weight | 
moving in guides at the back of the frame. It is provided | 
with two sets of powerful machine-cut treble gearing, | 
which can be changed readily by means of levers, and | 
arranged to be driven direct through machine-cut double 
helical gear from a 30 brake horse-power electric motor, | 
having a 3-1 speed variation. The motor is mounted on 
the base of the upright frame. The spindle is of forged 
steel rotated by a long tube running in hard gun-metal | 


bearings of the parallel adjustable type, and has a nose 

bored for standard taper. It has variable self-acting and 

hand-feed motions in either direction up to 6ft. by means | 
of a screw and change wheels, giving a wide range of | 
drilling and boring feeds. It has also independent hand 
and quick power traverses vertically and horizontally. | 
All the motions appertaining to the spindle and upright 
frame are within easy reach of the attendant. 

On the left-hand side of the illustration is to be seen 
the adjustable stay, which has a counter-balanced bearing | 
for the boring bars. The bearing is adjustable vertically 
a distance of 11ft. 6in. by means of a square threaded 
steel screw. The cross bed for this stay is 27ft. 6in. long 
and is bolted to the base plate, the stay being adjustable | 
horizontally through a distance of 23ft. by means of a | 
square-threaded steel screw. Independent hand and 
quick power traverses in either direction are provided 














to-the stay along the cross bed, as well as vertically to 
the bearing for the boring bars. Power for these is pro- 
vided by a 3 brake horse-power constant speed reversible 
motor. 
The base plate—not shown—is 26ft. long, 18ft. wide, 
and 18in. deep, and is built up of three pieces. It is well 
ribbed, and has 1 grooves planed out of the solid, and is 
| arranged to be bolted to projections cast on the front of 
| the slide bed. Three self-acting steel boring bars, 6in., 

9in. and 16in. diameter by 17ft. long are provided. These 
| have sliding sockets and high-speed steel cutters and 
| cutter heads to bore holes from 10in. to 36in. diameter. 
|The boring bars have variable self-acting continuous- 
| feed motions by means of guide screws and change 

wheels with ground bushes for bearings on the stays ; 
| and the cutter heads have quick-power traverse in either 
| direction along the bars. Graduated steel rules are fitted 
| on the main frame, stay, slide bed and bed for the stay 
| with indicators for accuracy of setting. 








REPORT ON THE CARLISLE RAILWAY 
ACCIDENT. 


CoLtonEL Druitt’s report to the Board of Trade on the 
collision that occurred outside the northern end of Carlisle 
Station on July 19th has now been issued. In this case 
the Caledonian Company’s 11.20 p.m. express from Glasgow 
over-ran the starting signal at No. 3 signal-box by 222 yards 
and ran into the rear of the North British Company’s 
11.30 p.m. express from Edinburgh. The original cause 


| of the collision was the failure of the pump of the Westing- 


house air brake on the engine of the Caledonian train, 
owing to the pipe between the governor and the air pump 
separating by reason of the right and left-handed screw nut 
coming off; no steam could therefore reach the pump. 
This failure was discovered at Gretna Junction, 8 miles 
from Carlisle, and the driver should then, according to rule, 
have given notice to the guard and arranged with him as 
to the use of the hand brakes. His reason for not stopping 
or reducing speed is that as he had then a pressure in the 
main reservoir of 85 lb. he thought he would have sufficient 
air to work the brakes as far as Carlisle if he had a clear 
road, but as it turned out he had to check the train several 
times, first on account of the distant signal for Etterby 
Junction, which is 2789 yards from the point of collision, 
being against him, and when he released the brakes there 
was only about 25 lb. pressure left in the train pipe. He 
again had occasion to use the brakes on sighting the distant 
signals for Carlisle No. 3 signal-box, but they did not 
have much effect on the speed of the train, which was 














about 20 to 25 miles an tour. He found the inner home 
signal for No. 3 kox at danger, but it was lowered before 
he reached it, and he then saw that the starting signal 
for that box was at danger, and, although he applied the 
brakes with all the air that was left in the train pipe and 
reversed his engine, and the fireman applied the kand 
brake and opened the sanders, he was unable to stop his 
train, which was a long and heavy one, before overrunning 
the signal and colliding with the rear portion of the North 
British Railway Company's train. 








THE BETULANDER (RELAY) AUTOMATIC 
TELEPHONE SYSTEM. 
In our issue of February 20th last we gave a description 
of the Betulander automatic telephone system. In this 
system, it will be remembered, the calling subscriber 
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“THe Enoinecr” 
Fig. 1—BETULANDER TELEPHONE 
‘““ sets up ”’ the number he desires by means of handles 


working in slots formed in the base portion of his instru- 
ment—see Fig. 1. By lifting the receiver off its forks 
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tomatically causes the handles to return one after | relatively large ratio to the total cost of the whole 
their initial position. In so doing, the handles | installation. 

the exchange beats of electricity in number | In spite of these objections, the Betulander automatic 
telephone system, as previously described, may be 
|regarded as a distinctly practical idea. Nevertheless, 
| if a simpler method with the objections removed is avail- 
| able, it is bound to find most favour. In the Betulander 
| relay automatic telephone system we have one in which 
| eo are no climbing monkeys or other parts moving 
| through appreciable distances. This relay system is not 
| @ modification of the older form; from the very start it 
| is entirely different, and although the product of the same 
| inventor and under the care of the same company, it 
| may with reason be regarded as a rival to the system we 
| dealt with in February. We recently had an opportunity 
| of studying the construction and working of a trial portion 
| of a ten-thousand-line automatic exchange on the Betu- 
| lander relay system. This exchange is to be found at 
| Marconi House, Strand, W.C., where also may be seen the 
automatic exchange on the older system which we 
inspected and described previously. 

We will start our description of the relay system by 
giving a very rough general idea of its method of working. 
For this purpose we have drawn the diagram shown in 
Fig. 2. As explained in our previous article, all or most 
automatic telephone systems take advantage of the 
fact that the full capacity of an exchange is never required 
at any given time. It is only in exceptional cases that 
provision need be made for more than 10 per cent. of 
the subscribers calling simultaneously—that is to say, 
for a capacity greater than 10 per cent. In a hundred-line 
exchange, such as, for simplicity, we have chosen for 
our illustration—we have therefore to provide facilities 
for ten of the subscribers to call simultaneously. In other 
words, although there are, as it were, a hundred roads 


he au 
another to 
transmit to 









' 
re 
i] 


i 


5 


eng, 
' 

| 

= 


Bae Shey ect ae ane at em 


» 





|| 














g 






Fig. 2 


corresponding to the positions into which they have been 
set. The first set of beats sent from a three-handled | 
instrument relates to the ‘‘ hundreds” in the number | 
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ten outgoing roads must therefore be linked up with ten 
incoming roads by means of which the calling subscriber 
can return to the exchange and establish communication 
with the private road of the subscriber he desires to call. 

In Fig. 2 we represent the hundred subscribers’ private 
lines at A. The ten outgoing public lines are indicated 
at B, and the ten incoming lines at C. The lines B and C, 
it will be noticed, cross in a square at D, so that no matter 
by which of the B lines we leave the exchange, we can 
return by whichever of the C lines is open to us. 

Let us suppose that subscriber No. 5 desires to ring up 
No. 96. The steps to be taken are three in number. A 
bridge E must be thrown across from the end of No. 5’s 
line to one of the outgoing junctions B, and another F 
from No. 96’s line to one of the incoming junctions C. 
When this is done, we must establish connection at the 
point G where the chosen B and C junctions cross. The 
chief feature of interest in the Betulander relay system, 
beyond the fact that there are no moving parts, is this, 
that the throwing up of the bridges E and F and the 
establishment of the connection at G are effected by devices 
that fall out of action immediately the connections are 
made. The importance of this must be duly noted. The 
devices referred to are extremely rapid in their action, 
so rapid, in fact, that one of each is sufficient to serve all 
the hundred lines in the exchange without causing measur- 
able delay, even at the busiest of times. As soon as the 
required connection has been made, it becomes self- 
maintaining. The devices employed to make the con- 
nection, instead of being locked up and rendered idle 
during the continuance of the subsequent conversation, 
are immediately set free to establish the next connection. 
The minimum amount of apparatus is thus involved in 
the maintenance of a connection. The breaking down of 
the connection and the restoration of the parts concerned 
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Fig. 3—DIAGRAM OF CONNECTIONS FOR BETULANDER RELAY AUTOMATIC TELEPHONE SYSTEM € 


called, and is received by a ‘‘ monkey” which climbs | coming into the exchange, there are only ten leading out 
upwards through a corresponding number of steps, each | of it. Each subscriber has a private road to the exchange, 
step carrying it across one of a set of ten horizontal wires. | but he shares the rights to the use of the ten outgoing 
At the end of its motion it locks on to the wire which it | roads with his ninety-nine fellow-subscribers. 

has come opposite. The second set of beats relates to the | 


“tens”? in the number called, and passing through the | 
“ hundreds’ monkey ’”’ and the wire to which it is locked, 
is taken to a “‘ tens’ monkey,” which is caused to rise and | 
lock on to one of a set of ten wires in a similar manner 
The third set of beats now comes = 


nee 
300-5599 


to the first “‘ monkey.” 
through, and traversing the two locked ‘‘ monkeys,” 
operates a “‘ units’ monkey ’”’ which completes the con- 
nection with the subscriber wanted. 


This, in brief, is a description of the Betulander system, 
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Fig. 4 


turning to our previous article, the reader will find that 
climbing monkeys other than those implied in the above | 
outline have to be introduced into the system in the form 
of what are called ‘“ pre-selectors’’ and ‘ hundreds’ 
selectors.” Each call in a thousand-line exchange 
involves the rise and fall of five separate monkeys, and | 
as the movement is not inconsiderable and the action not 
free from complexity it is in the presence of these monkeys 
that one might expect to find the greatest source of 
possible trouble. Setting aside the matter of their upkeep 
against wear—not an insignificant item—and their 
sensitiveness to atmospheric and other influences, it 
may be remarked that the ordinary telephone mechanic 
would find in them something quite different to the | 





If we provide facilities for ten of the subscribers to 





| to their out-of-action position at the conclusion of the 
| conversation is produced by the calling subscriber replacing 


his receiver on its forks, and does not require the inter- 


| vention of the devices employed to set up the connection. 


Fig. 5—10,000 LINE MODEL INSTALLATION 


In Fig. 3 we show the system a little more developed. 


devices to which he had been accustomed in a manual | call simultaneously, we must also provide facilities for | The subscribers’ lines are brought into the exchange in 


exchange. The cost of their construction, too, bears a! ten other subscribers to be called simultaneously. 


The ! groups of five each, and when not in use terminate in the 
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circles marked on the line A A. This line represents an 
electrical connection, and each of the circles on it repre- 
sents a relay. It is by means of this relay that a sub- 
seriber, as soon as he lifts his receiver off its forks, gets 
connection with the ‘‘ outgoing searcher,” the apparatus, 
that is to say, that searches for an idle outgoing junction, 
and having found it joins that junction with the sub- 
scriber’s line. Immediately above each subscriber’s line 
relay B is a cut-off relay C. When the outgoing searcher 
has completed the “ bridge’ from the relay B to the 
available outgoing junction, the cut-off relay C comes into 
action and disconnects the outgoing searcher from the 
cireuit so that it may be ready for the next call. 

Each set of five lines has access to five links D in such a 
way that any one of the five talking circuits can be con- 
nected to any one of the links by means of relays E. 
From the links, connections F and G extend respectively 
to the outgoing and incoming junctions. Connecting 
relays H and J are provided at the intersection of the 
connections F G and the links D. It will be noticed that 
each link D operates in conjunction with two of the con- 
nections F and two of the connections G. It would, of 
course, be quite possible to provide ten of the links D, 
and serve each one with a separate connection to the out- 
going and incoming junctions. Economy dictates the 
course actually adopted, for instead of having fifty of the 








Figs. 6fand 7—FRONT AND BACK OF SUBSCRIBERS UNIT OF FIVE 


relays E it is possible to get along with but twenty-five. 

In the engraving, subscriber No. 1 is shown calling up 
subscriber No. 93. As soon as No. 1 lifts his receiver off 
its forks he gets connected through his relay B with the 
outgoing searcher. This, as indicated, finds that. the 
third outgoing junction is idle, and operates accordingly 
the connecting relays marked on the second link D. 
The cut-off relay C then acts and the subscriber’s talking 
circuit, as a result, is connected through the relays B and 
C, the second link and the two relays marked thereon with 
the appropriate line F and the third outgoing junction. 
All this takes place practically instantaneously. We have 
watched the action of the relays B and C, and entirely 
failed to appreciate the fact that they did not operate 
simultaneously. 

By means of the third outgoing junction, subscriber 
No. 1 is now extended to the selector relay K and through 
this to the selector L. The selector L is composed of a 
group of relays that respond to the electrical impulses 
transmitted from the calling subscriber’s instrument. 
There are altogether thirty relays in the selector. Ten 
of these respond to the first set of beats—the “ tens’ 
beats ”’—sent from the instrument. Ten other of the 
relays respond to the units’ beats, and the remaining ten 
are adjuncts to the operation of the others. It will be 
inferred, then, that considerable economy has been secured 
as regards the number of relays in the selector. Not only 
is there only one selector for all the hundred lines, but 
the ten units’ relays serve any and all of the ten tens’ 
relays. Instead of there being, as it were, ten branches, 
each dividing into ten sub-branches, there are ten sub- 
branches common to all the ten main branches. Thus, 
a call to No. 93 goes through the same sub-branch as a 
call to No. 83, 73, 63, &e. The requisite discrimination in 
each case is effected by the ten operating relays making 
up the thirty in the selector. 

The beats from the instrument having been received 
by the selector, the appropriate circuit—that of No. 93 
in our example—is ‘‘ marked” for connection to one of 
the incoming junctions. Simultaneously, the incoming 
searcher M is set in action. This does for the incoming 
junctions what the outgoing searcher does for the out- 
going junctions, namely, it searches for and finds an idle 
incoming junction and establishes connection between that 
junction and the subscriber whose circuit has been marked 
by the selector. Finally, the relay N operates and esta- 


blishes connection between the selected incoming and 
outgoing junctions, while the cut-off relay P on the called 
subscriber’s line operates and cuts the selector L and 
searcher M out of circuit. 

The talking circuit between Nos. 1 and 93 is now com- 
plete through the relays B C, the second link D, the third 
outgoing junction, the relay N, the fifth incoming junction, 
the third link Q and the relays P R. 

It may be explained that all the relays involved in this 
circuit are of the form shown diagrammatically in Fig. 4. 
Here the locking circuit is shown at A entering the arma- 
ture of the relay and passing through the contacts B, 
going round the relay magnet core C in a coil and leaving 
at D. Obviously, once contact has been made at B the 
circuit is self-maintaining. To effect this contact in the 
first instance the core C is provided with a second winding 
E. This winding is energised momentarily by the operat- 
ing devices such as the searchers or the selector, as the case 
may be. The completion of the locking circuit auto- 
matically closes a talking circuit in which circuit, as is 
essential in all telephone work, there are no electro- 
magnets. 

One other hint as to the method of working may be 
given, namely, as to the picking out of the correct con- 
necting relay at the different points from among the many. 
Let us take the case of the relay N at the crossing of the 
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;incoming and outgoing junctions. It will be noticed 
that this one has to be picked out from among a hundred. 
| The action is effected in two stages. When the outgoing 
searcher has settled on the third outgoing junction it 
connects one terminal of the coil E—Fig. 4—of all the 
ten relays in the horizontal row in which the relay N lies 
to one pole—say, the positive—of the central battery. 
The incoming searcher then settles on the fifth incoming 
junction as the one to be used. It then connects the other 
terminal of the coil E of all the ten relays in the vertical 
row in which the relay N lies to the other pole—the 
negative—of the battery. Obviously, the only relay that 
provides under these circumstances a complete circuit 
is that one lying at the point of intersection of the given 
horizontal and vertical lines, namely, the relay N. It 
therefore alone operates. The same principle is applied 
to the working of the relays on the links D and Q. What 
has been called above the ‘‘ marking” of subscriber 
No. 93’s line consists in the first part of these operations, 
namely, in polarising one end of the coils of the five relays 
in the vertical line 8. 

| In Fig. 5 we give a view showing a portion of the 10,000- 
line model installation at Marconi House. In Figs. 6 and 7 
front and back views are shown of a subscribers’ unit 
of five lines. The front view gives a good idea of the 
compact nature of the relays, five of which are shown 
with their covers removed. The rear view shows the 
wiring arrangement. 











TEN-COUPLED LOCOMOTIVE, BALTIMORE AND 
OHIO RAILROAD. 

TueE Baltimore and Ohio Railroad has recently placed 

in service a large locomotive of the 2~10-2 type, which 

was built by the Baldwin Locomotive Works, and which 


articulated locomotive in the world. This engine develops 
a tractive force of 84,500 lb., based on a factor of 
in the usual formula, and marks an interesting step in the 
development of the non-articulated locomotive for heavy 
freight service. The tractive force exceeds that of many 
Mallet articulated locomotives of the 2-6-6-2 type; 
while at the same time the speed capacity of the Baltimore 
and Ohio locomotive, and the simplicity of its construc- 
tion, especially as far as the driving mechanism and steam 








is claimed to be the heaviest and most powerful non- | 


. 85 | 


piping are concerned, should fit it for heavy road service 
where operating conditions are severe and engines must 
be kept in service for a maximum proportion of the time 
Such conditions are frequently met when business oY 
heavy and there is a shortage of power. 

This type of locomotive is a development of the 
“Mikado,” or 2-8-2 type. The ratio of adhesion jg 


approximately 4. Many successful locomotives apo 


| operating with a ratio as low as this, and with reasonably 


careful handling and a proper use of sand, the full start ing 
tractive force can, it is said, be developed under ordinary 
service conditions. It is also possible, with such a ratio 
of adhesion, to work the engine at a comparatively short 
cut-off in slow-speed service, and thus realise the economies 
which result from using the steam expansively. In a 
saturated steam locomotive having large cylinders, there 
are serious losses due to condensation when running jy, 
this way ; but these losses are avoided when superheated 
steam is used. 

The boiler of the Baltimore and Ohio locomotive is of 
the straight top type, with a combustion chamber 2sin. 
long and tubes 23ft. long. The third ring in the barrel 
is tapered, with the slope placed on the bottom in order 
to give a free entry to the throat. The equipment includes 
a Security sectional arch and a Street mechanical stoler, 
Both these appliances are being used with marked success 
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in the “‘ Mikado” type locomotives in service on this 
road. The superheater is of the Schmidt type, and is 


composed of 48 elements with a superheating surface of 
1329 square feet. The dome is of pressed steel measuring 
33in. in diameter and 12in. in height. Owing to restricted 
clearance limits, the whistle is tapped into the side of the 
dome and placed in a horizontal position, and the safety 
valves are screwed directly into the boiler shell. 

The cylinders are each cast in one piece with a hali- 
saddle, and the castings are bolted to the smoke-box 
and to each other by double rows of ljin. bolts. The 
steam distribution is controlled by 16in. piston valves, 
which are driven by Walschaerts’ motion and set with a 
lead of fin. The valves have a steam lap of Ijin., and 
are line and line on their exhaust edges. The Ragonnet 
power reverse mechanism is applied. No vacuum relief 
valves are fitted, but the cylinders are equipped with 
by-pass valves of the Sheedy pattern. 

The cylinders and steam chests are lined with bushings 
of Hunt-Spiller metal, and the piston and _ valve 
packing rings are of the same material. The piston heads 
are steel forgings of dished section, and they are fitted 
with bull rings of Hunt-Spiller metal. These bull rings 
are secured to the piston heads by retaining rings, which 
are electrically welded into place. The main rods are 
of I section, and the main stubs are of the Markel solid 
end type. The side rods are of rectangular section. The 
knuckle pins are fitted into case-hardened steel spherical 
bushings, in order to allow the rods a limited amount of 
lateral flexibility. A total lateral play between the rails 
| and flanges amounting to lin. is allowed on the front and 
| back driving wheels, while the play on the second and 
| fourth pairs of driving wheels is Zin. The wheels of the 
| third or main pair have plain tires, and all the driving 
| wheels have a lateral play of jin. in the boxes. With 
| these provisions for flexibility the locomotive can easily 
| traverse the sharp curves on the mountain divisions of the 


| Baltimore and Ohio line. 

| The frames are massive in section, as they have a widt h 
| of 6in. and a depth over the driving pedestals of Tin. The 
| pedestal binders are secured by three bolts on each side. 
| The frames are braced transversely by the guide yoke 
and valve motion bearer, also by cross-ties placed respec- 
| tively over the fourth pair of driving pedestals and between 
| the fourth and fifth pairs of driving wheels. The second 
| and fourth pairs of pedestals are also braced by strong 
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steel castings which extend the full depth of the frames. 
The rear frame sections are spliced to the main frames 
immediately back of the rear driving pedestals, and are 
braced by a steel casting which serves the triple purpose 
of a cross-tie, a support for the front end of the fire-box, 
and a carrier for the radius bar pin of the back engine 
truck. The main frames have single front rails, 13in. 
deep, cast integral with them, and each cylinder is secured 
to the corresponding frame by 16 horizontal bolts, 12in. 
in diameter, and by a key at the back. This provides 
a strong connection with a liberal amount of bearing area. 

The rear truck is of the Hodges type, with the spring 
hangers placed on an angle so that they will swing in 
planes tangential to the are in which the truck swings. 
The first and second pairs of driving wheels are equalised 
with the leading truck, and the three remaining pairs 
with the trailing truck. The leading particulars are given 
in the accompanying table :— 


Gauge = 4ft. 8hin. 
Cylinders wns 30in. by 32in. 
Valves, piston 16in. dia. 
Boiler— 
Type wal» ab wee ae UCU 
Diameter ee — ; .. 90in. 
Thickness of sheets : j .. «.» in, and }gin. 
Working pressure ae es ioe hes . 200 Ib. 
... a ; Soft coal 
Staying Radial 
Fire-box— 
Material... .. elite ae ca), ‘xa 
Length .. . Ae a Nae e, Aa 
Witth .. SS Eas ae wre? . .. 96in. 
Depth, front “i ats as 89hin. 
se eee og, led oe) 754¢in. 
Thickness of sheets, sides ..  . s «+ 
2 - back. és <\ aac fe 
a a crown .. .. i, a ae 
a ‘a ee | 
Water space— 
Front a pee ; a ~ 30 ee 
Sides Os: en sal ae Ws. gk oe ee 
Back Se) ee Cee Teoria 
Tubes— 
DING «oe ss ae. ae, 6h xe oe ee 
Diameter - 54in. and 2}in. 
Thickness 5¢in., No. 9 W.G. 
Thickness . 2tin., 0.125in. 
Number .. ; « (e6 “ss oe os SIRENS Gee 
Length .. .. be Ae is : . 23ft. 


Heating surface 
Fire-box.. .. .. 
Combustion chamber 
> ee 
Firebrick tubes 
Total : a 
Grate area 

Driving wheels 





Diameter, outside ‘ ots . 58in. 
se centre .. .. 2 USS . 50in. 
Journals, main ve +8 ca % -- «. 13in. by 13in. 
oe others en eae s é . «+ Ililin. by 13in. 
Engine truck wheels 
Diameter, front. me el eee ee . S838in. 
Journals... .. .. ee eee eee 6in. by 10in. 
Diameter, back .. .. .. .. : . 44in. 
Journals... .. .. 8in. by 14in. 
Wheel base 
Se Ey pacha ; «= Saeee 
Rigid eae et ae ae ee | 
ne ee 
Total engine and tender amen Weate 76ft. 6in. 
Weight— 


On driving wheels 336,800 Ib. 
On truck, front Ca Cera ere  -  § 
a back pee ee Se ee oe 1 on re 
ESO ee 406,000 Ib. 
Total engine and tender 584,000 Ib. 
Tender— 


Wheels, number .. ee oe ein Sri 
St rr ae a 
Journals... eee 6in. by 1lin. 


Tank capacity 10,000 gallons 
Fuel capacity . . 16 tons 
Service é SOP ee ere Heavy freight 
Engine equipped with Schmidt superheater. 

Superheating surface, 1329 square feet. 

In designing this locomotive ingenuity had to be exer- 
cised to keep the overall dimensions within the specified 
clearance limits. The bell is mounted on the right-hand 
side of the smoke-box front on a level with the headlight. 
The sand-boxes are four in number, two for use when going 
ahead and two for backing up. They are mounted right 
and left on the top of the boiler, and the corners are 
rounded to keep within the tunnel clearances. For the 
same reason the cab-roof is rounded with a comparatively 
short radius. 

The tender is of the Vanderbilt type, with capacity for 
10,000 gallons of water and 16 tons of coal. The trucks 


have arch-bar side frames and I-beam bolsters. The 
wheels are of forged and rolled steel manufactured by the 
Standard Steel Works Company. 








The success which locomotives of the 2-10—2 type have 
achieved thus far points to their increasing use for freight 
service where the hauling capacity of ‘*‘ Mikado” type | 
locomotives is inadequate and where conditions are such | 
that Mallet locomotives could not be used to advantage. 


| The makers point out it should also be noted that loco- 


motives of the 2-10-2 type can be built to develop high 
tractive forces, and at the same time carry moderate 
wheel loads, so that by using this wheel arrangement 
powerful units can be built for lines having light track 
construction. We may point out, however, that the axle | 
loads of the locomotive under consideration would not be 
called in this country low. They average, in fact, very | 
nearly 26 tons. | 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 


| as much space as we can spare to a discussion of the econo- 


| masters, consequent on the stoppage of imports from the 


| There are indications that with the recovery in the financial 





mical effect of the present international struggle on the 

industries in various parts of this country. For this purpose 

the letters from our correspondents in the provinces will, 

for the present, be published in an enlarged and extended form. 
s 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND | 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


Iron Market and Moratorium Extension. 


Aw alert and expectant air pervades the Bir- 
mingham iron market. The attitude of buyers and sellers 
is, however, one of caution. It is felt that the develop- 
ment of the campaign upon the Continent must vitally | 
influence the business position according to how the tide 
of success flows. Producers are even less inclined to sell | 
in large quantities than consumers are to buy. Iron- | 


Continent, have received a fair number of orders, and for | 
the most part the mills are more actively employed than 
for many months past. The general position this week 
may be said to be rather better than last, for more Govern- 
ment work has come to hand, and large numbers of firms 
are now busy on War-office and Admiralty contracts. 


position and the granting of more generous facilities by 
the banks the trade situation will continue to improve. 
The extension of the moratorium has been received with 
satisfaction in very many quarters; though, to tell the | 
truth, Midland manufacturers were sharply divided con- 
cerning the desirability of extending it. Those who had 
money owing to them by foreign customers, however, | 
naturally desired its extension, for until they recover what 
is due to them they will not be able to meet their obliga- 
tions. It has been suggested that for the relief of manu- 
facturers and merchants who have accounts with Germany | 
a clearing house should be set up to deal with German | 
commercial debts. Some such scheme, it is argued, 
would greatly minimise the hardships which any termina- 
tion of the moratorium would inflict on traders having 
European accounts. Consideration is being given locally 
to the possibility of trade conquests during and after the 
war. In some cases plans are assuming concrete shape, 
but so far as the iron and steel market is concerned, it is 
too early to do more than weigh responsibilities. At a con- 
ference which has been held this week at the offices of | 
the Birmingham Chamber of Commerce between Mr. 
Austen Chamberlain and the local manufacturers, Mr. 
Chamberlain stated that he knew that the proposal for a 
clearing house for German debts was receiving the con- 
sideration of the Government at the present time. 


High Level of Iron Prices. 


Iron prices are marked by wide variations. The 
restraint exercised by the makers of Staffordshire marked 
bars is commended. The fact that they have thus far 
limited their advance to 10s. per ton has a steadying 
effect upon the market. A further increase in the basis 
of £9 per ton had by this time been expected, but makers 
do not deem it prudent to raise prices hurriedly in view of 
the difficulties under which trade is labouring. There 





| is a considerable demand for best iron. 


| to ship freights across the Atlantic. 





High- 


must. however, be another increase™ before long. 
grade pig iron is advancing somewhat rapidly, and if this 
movement continues the marked bar houses will be under 


the necessity of reconsidering the present £9 basis. There 
The activity of 
the engineering and allied industries is well maintained, 
and this materially helps the sales. Unmarked bars 
continue to advance, and the range of quotation to-day— 

Thursday—was trom £7 l7s. @d. to £8, delivered Bir- 
mingham, business being actually put through at the top 
figure. Lancashire and North Staffordshire crown bars 
remain nominally unchanged at £8 5s., but manufacturers 
will accept only small orders for immediate delivery at 
this figure, and will not enter into contracts. The nut and 


| bolt makers of the Black Country have, it is stated, heen 


in the habit of late of obtaining as much as 75 per cent. 


| of their bar iron from Belgium owing to its excessive low- 


ness in price. All these supplies are now, of course, 


stopped. 


The Government Commandeering of Spelter 


The spelter situation is still very strained owing 
to the absence of European supplies and to the Govern- 
ment commandeering of all supplies in Birmingham. Our 
native spelter resources are insignificant, and at the prices 
now ruling United States producers find it worth while 
Doubts, however, 
are entertained as to whether the supplies, which it is 
understood have now begun to flow from America, will 
more than suffice for the fulfilment of Government con- 
tracts. Some sales are reported at £30 c.i.f. Liverpool. 


| Birmingham merchants, it is very remarkable, state that 
| they cannot take advantage of opportunities they possess 


for importing American spelter at prices which would 
enable them to supply consumers at less than the Admiralty 
figure, because they risk having the metal seized by the 
Government and paid for at the Admiralty price, which 
is said to be very low. The Government has not only 
taken ‘over control of ail the stores around Birmingham, 
but has required merchants to give a list of the stocks 
they hold, and all sales are subject to the authorities giving 
permission for delivery. It is feared that this permission 
is likely to be withheld, except in those cases where the 
buyer requires the spelter for Admiralty and War-office 
work. There have been wide variations in price, and 
sales have taken place at £34 to £37. The commandeer- 
ing of the metal has placed makers of galvanised sheets 
in a very dubious position respecting the filling of con- 
tracts which they entered into with merchants for galvan- 
ised iron before the war. These were taken at the excep- 
tionally low prices then ruling of about £10 15s. per ton 
to £11, or £3 10s. to £4 below the current maximum rates. 
With spelter locked up as at present it is manifestly impos- 
sible to make deliveries, and it is understood that com- 
munications are passing between the makers and officials 


| of the Government regarding what is to be done. It is 


stated this week, on the authority of one of the Birmingham 
manufacturers, that 1000 tons of spelter which might be 
brought to this country are at present lying on the quays 
at Antwerp. Jnquiries which are on the market tend to 


| confirm the calculations of ironmasters who looked for a 


considerable demand for galvanised sheets in connection 
with the war. There has been an active call for galvanised 
iron for military compounds and hospital roofs, and also 
for stores and other erections. As much as £14 10s. to 
£15 has been paid for 24-gauge corrugated sheets, owing 
to the dearness of spelter, but few buyers will concede this 
price except in special emergency. A further advance in 
galvanised iron, however, would surprise no one, since pro- 
duction is very much diminished, and for the rest of this 
year is expected to be 50 per cent. below the normal 
output. 


Blowing in Blast Furnaces and Pig Iron Values. 


There is no recoil from the strong point to which 
values of raw iron have reached in this centre under the 
influence of the war. In a few cases hardly so large 
an advance as at first is now being insisted on, but this 
implies no more than a desire on the part of smelters to 
recognise the special claims of some individual customers. 
Generally, the market is very firm, and this was made 
abundantly plain in the quotations named on ’Change 
to-day—Thursday—in Birmingham. As regards the extent 
of business done, it may be reported that consumers have 
practically covered immediate needs, and producers are 
declining to enter into negotiations regarding forward 
contracts until they are better able to gauge the probable 





244 


THE ENGINEER 


Serr. 4, 1914 


ay 
. eee ee 








course of events. A considerable quantity of pig iron has 
been sold at the advanced rates, and now smelters carry 
very little stock. Two firms which have had furnaces out of 
blast for some time are making preparations to restart 
them. Staffordshire common forge iron was quoted this 
afternoon at 58s. to 60s. per ton ; Staffordshire part-mine 
forge iron, from 60s. to 6ls.; Northamptonshire forge, 
6ls. to 62s.; and Derbyshire, 62s. 6d. to 63s. 6d. These 
quotations, however, can only be given with the qualifica- 
tion that the variations are so great as to make it difficult 
to arrive at a definite average. Indeed, the bulk of the 
Northamptonshire and Derbyshire makers are quoting 
prices which discourage buying. High-grade Stafford- 
shire irons are about 5s. above the rates ruling prior to 
the war, cold blast being now 130s. per ton. 


Dearer Steel and Government Orders. 


Steel makers report an active condition with 
a large volume of business. The Government, as well as 
ordinary trade customers, are expressing a pressing 
demand, and the works are running night and day at top 
speed in an endeavour to fill the Admiralty and War-office 
requirements with urgency. Prices have this week been 
advanced 2s. 6d. per ton, in conformity with the action 
of the North of England Steel Makers’ Association, who 
have raised prices 5s. per ton. The reason for the small 
advance locally is that prices on the North-East Coast were 
previously 2s. 6d. per ton below those of the Staffordshire 
firms, so that now rates in these districtsarelevelledup. The 
advance applies to angles, tees, channels, and flats, also to 
rounds and squares, these latter, however, being governed 
by a separate association. Bessemer and basic-Bessemer 
material now becomes :—Rounds and squares, £7 10s. 
per ton basis; angles, £7; flat bars, £7 5s. basis; and 
tees, £7 7s. 6d. basis. Siemens steel prices are quoted :— 
Angles of 6in. to 12in., £7 7s. 6d. per ton; tees, £7 15s.; 
flats above din. wide and channels, £7 12s. 6d.; rounds and 
squares, £7 17s. 6d.; and squares only of 2in. to 5in., 
£7 15s. per ton. Colonel Hickman, one of the members of 
the Staffordshire steel making firm of Alfred Hickman, 
Limited, has called attention in Parliament to the cir- 
cumstance that ferro-manganese has advanced from 
£8 5s. to £12 perton. At Baltimore it is realising between 
£20 and £30 per ton, and it is thought likely that supplies 
will be shipped from this country to relieve the American 
stringency. Since ferro-manganese is essential to the 
manufacture of all classes of steel for guns, gun-carriages, 
armour plates, &c., Colonel Hickman is desirous that the 
Government should now prohibit its exportation in case 
a scarcity should be created here. The raw steel makers 
have greatly benefited by the monopoly unexpectedly 
placed in their hands for billet supplies by the stoppage of 
continental imports. For soft steel billets £5 15s. to 
£5 17s. 6d., and even £6 per ton, delivered Birmingham, 
is being demanded, a rise of quite £1 per ton. Apparently 
no real difficulty has arisen in this branch, the transfer 
of the business to Midland and other English steel masters 
having been readily made. The case is different with wire 
rods, which are only produced by five steel firms in this 
country. Material obtainable before the war at £5 has 
been advanced to £8, and in some cases cannot be had even 
at this price. The production of wire in Birmingham is 
being seriously restricted through the want of raw material, 
and the position may become worse. 


Engineering Work. 

The railway wagon and carriage works here have 
obtained one or two very good contracts which will call 
for considerable supplies of iron and steel material very 
shortly. Certain of the structural engineering yards are 
under the necessity of reporting a considerable cancelling 
of contracts through the war. In some directions, par- 
ticularly for rolled steel, there is great activity consequent 
upon urgent Government demands. Reports from district 
centres this week concerning industrial conditions show 
a slight improvement as a rule, and, while there is generally 
much unemployment and short time working, acute dis- 
tress is not prevalent. Thanks to the policy adopted by 
manufacturers of working short time rather than reducing 
their staffs, there has been no considerable addition to the 
number of unemployed in Birmingham. 


Copper and Brass Markets. 


The fall in the price of raw material, which was 
not unexpected, is responsible for a reduction by manu- 
facturers in the price of copper and brass tubes. The 
former have fallen }d. per pound and the latter 4d. per 
pound. The current market basis values are thus :— 
For solid drawn copper tubes, 10}d. per pound; solid 
drawn brass boiler tubes, 2 and 1 alloy, 84d. per pound ; 
70 and 30 alloy, jd. per pound extra; and solid-drawn 
brass condenser tubes, 94d. per pound. The Birmingham 
Chamber of Commerce has approached the Government 
regarding the embargo placed on the export of copper and 
brass goods, and it has received a reply stating that 
arrangements have now been made by which the export 
of manufactures of brass and copper will be allowed. But 
prohibition of unwrought copper extends to such semi- 
manufactured articles as ingots, rods, plates, sheets, and 
solid-drawn tubes. The Birmingham Brass Masters’ 
Association have advanced all net prices 10 per cent., 
while as regards list prices the discounts are reduced 
24 per cent. to 5 per cent. 


Coal Trade and War Conditions. 


The coal trade is slightly more active, chiefly 
because of more confident buying by householders. In the 
works coal department the demand is only moderate. 
The pits are making fairly good time in this district, 
but great inconvenience is caused through the scarcity of 
timber pit props, which generally come from the Baltic, 
and are now subject to much higher prices. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron and Other Prices. 
THE attendance on the Iron Exchange was 
scarcely up to the average. There was great uncertainty 








as to the future, a not unlikely position. Pig iron, how- 
ever, was, speaking generally, in more inquiry, and hema- 
tite was decidedly higher. Finished iron and steel showed 
little change. Manufactured copper was generally lower. 
Sheet lead was reduced about 30s. per ton. English tin 
ingots unchanged, so far as can be ascertained from in- 
quiries on "Change. There was some talk a week or so ago 
of a wholesale closing down in foundries, but they are 
really commencing at breakfast time and, as a rule, closing 
on Saturday. Of course, all depends on the orders coming 
in. 


Quotations. 
Lincolnshire, No. 3 foundry, 61s.; Staffordshire, 
6ls.; Northamptonshire, 65s. 6d.; Derbyshire, 63s.; 


Middlesbrough, open brands, 61s. 3d. Scotch (nominal): 
Gartsherrie, 69s.; Clyde, 68s. 6d.; Glengarnock, 67s. 6d.; 
Monkland, 67s. 6d.; Summerlee, 69s.; West Coast hema- 
tite, 75s. to 75s. 6d.; East Coast ditto, 70s. to 7ls., both 
f.o.t. Finished iron: Bars, £8 5s.; Lancashire hoops, 
£9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £7 10s. to £8; steel hoops, £8 15s.; plates for 
tank, girder, and bridge work, £7 15s. to £8; English 
billets, £5 15s. to £6 5s.; cold-drawn steel, £10 10s. to 
£11 10s. Copper: Sheets, strips, &c., £78 per ton ; small 
lots, 10d. per pound; rods, £78 per ton: small lots, 
103d. per pound ; tough ingots, £69; best selected, £70 ; 
electrolytic, £72 per ton; copper tubes, 10d.; solid-drawn 
brass tubes, 8}d.; brazed brass tubes, 10}d.: condenser 
tubes, 9}d.; condenser plates, 81d.; rolled brass, 8d.; 
brass turning rods, 8d.; brass wire, 8}d.; yellow metal, 
8d. per pound Sheet lead, £26 15s. per ton. English 
tin ingots, £143 to £144 per ton. 


Lancashire Coal Trade. 


The coal trade continues quiet, especially in the 
household department. There is a little more being done 
in shipping, but in other respects inquiry is extremely 
dull. 


Engineering Trades Buoyant. 


The prevailing characteristic of all branches of 
the engineering trade of this district with the exception 
of that engaged in the manufacture of textile machinery 
is optimistic. One large firm—probably the greatest 
employer of labour in the Manchester district, which in 
the initial stage of the war decided to put its several 
thousand workpeople on short time and reduced the salaries 
of its staff owing to the temporary monetary stringency— 
has now resumed full time working, and is making 
good the amounts already deducted from the salaries. 
This is a highly satisfactory proceeding, and ought 
to do much to strengthen the bonds of mutual 
friendship between the staff and employers. In return 
for the consideration shown by the firm to its servants, 
the latter are setting aside a sum of money from their 
salaries with which to help to support the dependents of 
the several hundreds of fands who have gone to the 
assistance of their king and country. Another of our 
largest firms, which does a very large business with the 
Continent, and which immediately found it necessary to 
put its workpeople on short time and its staff on half-pay, 
has sent out a@ircular to its shareholders in which it is 
stated that, “‘ owing to the present international situation, 
which necessarily affects the business of this company on 
account of its large foreign interests, the directors deem 
it prudent to postpone the payment of the interim dividend 
already declared on the ordinary shares, which under 
normal circumstances would have been paid on the 
Ist proximo.”” The directors have taken this course in 
spite of the fact set out in the circular that the trading 
results for the six months had been entirely satisfactory 
and that the liquid resources were ample. 


Openings for British Steel Makers. 


The managing director of one of our large engi- 
neering firms, which has hitherto purchased steel forgings 
and castings very largely from Germany, gave me the 
satisfactory assurance the other day that he had been able 
to place orders for steel forgings of a similar kind since the 
outbreak of the war in this country at a very small increase 
in price. I have, however, heard of other cases in which 
the difference in the prices quoted here and in Germany 
was very greatly in favour of the German products. It is 
well known that certain large German firms have in the 
past taken orders for plant in this country a: prices which 
could only just have covered the cost of material, in order 
to “ get in.”” British firms will now be able to obtain their 
share of such business on a fairly remunerative basis, and 
it will pay them to go somewhat further out of their way 
than has sometimes been the case to provide the customer 
with what he wants rather than attempt to force him to 
take what suits them. 


General Trade. 


There was a further fall in the amounts which 
passed through the Manchester Bankers’ Clearing House 
last week. The amount was £3,883,000, compared with 
£6,039,000 in 1913 and £6,215,321 in 1912. Some idea of 
the distress which exists in the manufacturing towns may 
be gathered from the fact that in the Ashton-under-Lyne 
district, where there are 25,350 looms engaged in the 
weaving industry, nearly sixteen thousand are stopped. 
In the spinning section of the textile industry a similar 
state of things exists. In Rochdale, however, the war has 
had a beneficial effect in the flannel trade. Not only are 
the mills working overtime, but very heavy stocks have 
been sold at prices much higher than were obtainable a 
few weeks ago. At Ashton-under-Lyne the workpeople 
at the works of the National Gas Engine Company have 
been put on short time, in common with those engaged in 
other similar works in the district. 


Grinding Machines for the Government. 

The works of Charles Churchill and Co., Pendle- 
ton, are well employed, chiefly on grinding machines for 
Government work, which are urgently required. Mr. 
March informs me that only a few days before the out- 
break of war this firm received an order from Krupp's 
for three grinding machines. There will be no necessity 
to hurry forward the completion of this order at any rate. 








BARROW-IN-FURNEssS, Thursday, 
Hematites. 


The general condition of the hematite pig iron 
trade of this district is highly satisfactory. Throughout 
the North-West of England makers hold some good orderg 
and are maintaining a large output of iron, the whole of 
which is going into immediate consumption. With gs 
many iron centres on the Continent idle there has, naturally 
been a betterment of conditions on this coast, and prices 
have again been lifted up. Makers are quoting 74s. to 
76s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. For special brands 80s. to 82s. per ton, 
Warrants are also dearer at 66s. per ton, but there jg 
nothing doing in that direction. At present the con. 
sumption of pig iron on local account is not particularly 
large, but hopes are held out for an improvement in that 
direction. Smelters are easily able to obtain the whole of 
the raw materials they want either locally or from abroad, 
On the whole the position of the trade is very satisfactory 
and a large business is looked forward to. . 


Iron Ore. 

The iron ore trade is well employed, and likely 
to remain so. Prices are firm, with average sorts at 15s, 
per ton to 18s., and the best ores are up to 22s. per ton net 
at mines. Spanish ores are quoted at about 17s. per ton 
delivered. 


Steel. 

In the steel trade there is rather a lack of activity 
at present in some of the departments. Of rails a fairly good 
output is being maintained, but new orders are as yet not 
coming to hand with any degree of briskness. It is, 
however, expected, inquiries being made all round with 
a view to an increase in business. Heavy rails are quoted 
at £7 Os. Od. to £7 2s. 6d., with light sections at £8 Os. 0d. 
which is also the price of heavy traction rails. There is 
a steady demand for steel shipbuilding material, and a 
much bigger trade is looked for. Ship plates are at 
£7 7s. 6d. to £7 10s. per ton, with boiler plates at £8 5s. to 
£8 7s. 6d. per ton. Hoops are at £9 15s. per ton, and 
represent a steady business. 


Shipbuilding and Engineering. 
These trades are busily employed in every depart- 
ment. 


Fuel. 

There is a full demand for coal, good steam sorts 
being quoted at 16s. to 18s. per ton. Coke is in good 
request, with East Coast sorts at 20s. to 23s. per ton 
delivered. 


Shipping. : 
The shipping trade was quietly employed last 
week, the exports and imports being only coastwise. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 

Tue idea of war on German trade has literally 
caught on ”’ in the Sheffield district, where a remarkable 
transformation is gradually taking place. The old con- 
servative spirit of take-it-or-leave-it is giving place to an 
earnest determination to take full advantage of the 
moment. It is a golden opportunity, such as never before 
has presented itself, and in all probability will never again 
present itself. The fact is realised that what is to be done 
must be done at once. One is conscious in moving about 
the big steel works that action is being taken rapidly, but 
without any ostentation. The enemy’scommercial organisa- 
tior: is hors de :ombat, and manufacturers here fully realise 
that for Britain and the United States the German and 
Austrian position may be taken with ease. Between 
Sheffield and the United States there is a very close con- 
nection, some of the large establishments being directly 
represented there, so that there is no deception as to the 
situation. Across the Atlantic there is a deep-rooted 
conviction that the suspension of German trade is also 
America’s great chance, and the knowledge that a friendly 
scramble for the spoils of war is occurring between the two 
countries is supplying just that keen edge to the present 
movement that Sheffield was needing. I was discussing 
the position this week with a highly placed official on one 
of the great firms here with trade interests on both sides 
of the Atlantic. His firm is, of course, exceedingly busy 
in the departments occupied with Government contracts, 
and although the suddenness of the war has rendered 
several industrial departments temporarily slack, he says 
there is every sign that the tide of trade has now turned 
and that large numbers of inquiries from new markets 
are on the point of materialising in good orders. At 
another important steel works of a similar standing men 
who have been idle for a few weeks are being recalled. In 
this latter case it is a particularly hopeful sign, because a 
director of the firm assured me soon after the war broke out 
that if only the trade routes could be kept open there 
were plenty of orders on the books. The trade routes are 
all open, in demonstration of which the Chancellor declared 
in the House of Commons this week that since the opening 
of hostilities only five British ships of a comparatively 
small tonnage in the aggregate had been captured at sea. 
It is, of course, in view of this immunity of British shipping 
from danger that another favourable factor is notified, 
the lowering of the war risk insurance rates. The way 
therefore is now practically clear for manufacturers to 
avail themselves of the very best chance they are ever 

likely to have. 


On Germany’s Ground. 


Evidence that ordinary business is beginning to 
flow in a normal course is available in the fact that out- 
ward traffic of any description is now being carried, with 
two or three exceptions where ports are closed to all but 
Government requirements, to practically any part of the 
coast for shipment, and the number of available vessels 
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iImost daily increasing, whilst inwards goods are coming 
early usual regularity, and [ understand that the 
four big railways serving’ this district are just now exper. 
iencing a volume of traffic which in no way suggests the 
existence of a great continental war. One of the firms 
here, very heavily employed in turning out war material 
for the Government, 18 finding trade on the general side 
improving very appreciably, new contracts booked 
including large tonnages of steel for Yokohama and 
Kobe. There is no fear entertained about delivery. 
‘Another of the leading works has just secured an important 
order for shoes and dies for Fremantle. These are heavy 
implements used in gold mines, and it is understood that 
this particular ground was formerly covered by German 
manufacturers, who could produce a cheaper article. This 
is only one instance in which the war on German trade is 
being carried on successfully. Amongst other fresh 
contracts is a large consignment of steel ordered from 
Huelva, and or home account one of the engineering firms 
has just completed a considerable tonnage of steel castings. 
Railway wheels and axles on foreign account are doing 
well, and in the tramway departments, manganese steel 
points and crossings, beside tires and axles, are quite 
active. In these things, as well as in saws and certain 
other tools, an accession of business is looked for from 
sources which usually favoured German manufacturers. 
This is strikingly seen in the cutlery branch of the steel 
trade. Here the business which Germany had been doing 
with the United States is finding its way to Sheffield and 
other new markets are similarly opening. Our enemy had 
built up a big trade in scissors and razors, which is drifting 
over to this side of the North Sea. Happily, Sheffield is 
fairly well equipped to meet the demand, and will make 
a very big bid to retain the new business after the war. 
It will mean the entire changing of methods in a few cases, 
but even there some manufacturers are partially prepared, 
for a conviction in recent years that German methods were 
proving more successful in certain respects than the old 
Sheffield customs had resulted in the introduction of new 
machinery, which will only now need development. There 
are firms laying themselves out for the production of com- 
posite, or article, knives, especially those containing 
tin-openers, screw-drivers, &c., in which the Germans 
have excelled, and at one such works an order to the value 
of £5000, which in other circumstances would have gone 
to our Teuton rivals, is confidently anticipated. To make 
business still more brisk the Admiralty is inviting tenders 
for 124,000 table knives for the Fleet, 10,000 ivory -handled 
table knives, and 6000 electro-plated knives, beside a large 
number of carving knives, forks, and steels, and cooks’ 
and butchers’ knives and forks. These contracts are 
especially welcome, as home business in this particular 
department had become rather stagnant. For the Army 
no fewer than 500,000 unplated ‘* German ”’ silver table- 
spoons are in hand at various Sheffield works. The 
trade term ‘‘ German’ reminds one that certain articles 
of cutlery with a German origin or a German trade name, 
in which a fair amount of business had been done through 
Sheftield, are now unobtainable, stray applicants for them 
being introduced to ‘‘ something better”? in the form 
of genuine Sheffield makes. 


is ¢ 
with n 


Pig Iron. 


In the raw material market the high prices to 
which reference was made a week ago appear to have had 
the effect of restricting buying, which has fallen very flat. 
[t is possible that had values not been so inflated the buy- 
ing movement which had sprung up in common irons 
would have been encouraged, and some good forward sales 
have been transacted. Now consumers have once again 
had recourse to providing themselves with about the 
amount required for immediate needs. Makers, however, 
have made little change in their quotations, which are 
about as last week, except that at the moment they are 
really nominal, as any pressure on the part of buyers 
appears to result in a bargain being fixed up in favour of the 
latter. Lincolnshire forge may be mentioned as at 57s. to 
59s., foundry 59s. 6d. to 60s., and basic at about 70s. 
Derbyshire forge and foundry irons run at about the same 
level as Lincolnshire. West Coast hematite is in growing 
demand, the price for ordinary makes, delivered Sheffield, 
being about 83s. 9d. to 84s., and East Coast hematite is 
about 75s. 6d. to 76s. delivered Sheffield, with, say. 2s. 6d. 
added for forward. , 


* LATER. 


The generai feeling toward the end of the week 
amongst the leading manufacturers seemed to be not quite 
so bright so far as general industrial sections are con- 
cerned. Orders do not appear to be coming, from the 
new ground being broken, in the volume that had been 
anticipated, though there are still confident hopes that a 
little more perseverance and very many of the good and 
important inquiries which have come with a rush will 
materialise. There is no feeling of despondency. On 
the contrary, it is fully believed that, except in certain 
branches of the steel trade, a quite good time is ahead. 
It is not overlooked, of course, that the United States are 
making strenuous exertions to ‘* rope in ’’ as much of the 
German trade as possible, and that with that object 
they are flooding South America with representatives ; 
but it is not believed that, so far as Sheftield industries 
are concerned, they will be very successful. It might be 
mentioned, perhaps, without telling war secrets, that two 
bayonet-making departments, which had been inactive 
for at least a couple of years, are now in full swing. and 
likely to remain so indefinitely. It is inevitable, of 
course, that unemployment will become rather pronounced, 
though that problem is being partially solved by the large 
number of enlistments. Rolling mills and forges in some 
cases experience a difficulty in running full time, but general 
engineering departments, especially on the heavy side, are 
well employed. 


Fuels 


The steam coal market appears to have fairly 
settled down now to the new conditions brought about by 
the war. Shipments to the Humber ports, to neutral and 
friendly countries, are opening out steadily, and it is fully 
expected that there will be a considerable amount of 
business done very shortly, as the interrupted deliveries 
have no doubt had a material effect on stocks across the 





water; the business, at least, will come if no unforeseen 
circumstances prevent it. While the tonnage dealt with 
cannot be on anything like so large a scale as usual, it will 
possibly be far heavier than could have been expected a 
fortnight ago. A portion of the orders for the Russian 
and Italian State Railways has been placed with collieries 
in South Yorkshire. The demand for industrial consump- 
tion in the heavy trades is exceptionally strong. At the 
lower level of prices the market shows a much steadier 
tone, and there is not the same amount of forced selling 
in evidence as a week ago. With something like a decisive 
move in shipments there is little doubt values .would 
immediately respond with an advance. So far as small 
fuels are concerned, the colliery position is on the weaker 
side, and special lots are being offered at lower rates. The 
contracts for Russia referred to are, it seems, for shipment 
to Archangel. Current prices for steam are, per ton at 
pit, as follows :—Best South Yorkshire hards, 10s. 3d. 
to 10s. 6d.; best Derbyshire, 10s. to 10s. 6d.; second 
qualities, 9s. 3d. to 10s.; steam cobbles, 8s. 9d. to 9s. 9d. 
It is reported that for the sake of clearing wagons that 
were badly needed good steam hards have been done in 
spot lots at as low as 9s. 6d., though, of course, such 
bargains are, as indicated, exceptional. On the other 
hand, for f.o.b. Hull as much as 14s. has been obtained for 
South Yorkshire, and the same figure for best Derbyshire 
f.o.b. Grimsby or Immingham. Coke continues to harden, 
the quotation for patent on rail at furnaces being 12s. 6d. 
to 13s., and about 6d. more for best beehive. The pit 
timber difficulty is still a serious one, but the outlook is 
slightly better. 


Billets, &c. 


Billets continue in about the same condition as 
a week ago, the inquiry. especially for acid qualities, being 
very good, with a nice business being done. Placing 
billets, for convenience, in the category of raw material, 
it appears that this section is the most active at the 
moment. Hard basic makes are quoted at £6 to £6 10s. 
and soft basic at £5 10s. to £6. Bessemer acid billets are 
showing a rather hardening tendency at £7 15s., and 
Siemens quotations are round about £8 to £8 5s. A good 
business is being done in hoop iron, used so much just now 
for packing for military purposes. Hoops are quoted 
£9 2s. 6d. The South Yorkshire Bar Iron Association is 
maintaining the basis price of crown bars at £8 5s. per ton 
f.o.t. In alloys tungsten must, of course, continue to 
monopolise most attention by reason of its scarcity, and 
very fancy prices are being mentioned. Ferro-vanadiura 
is about the freest market locally for alloys, and it is stated 
that a further large consignment has just arrived from the 
United States. The quotation is round about 9s. 9d. per 
pound content. Scrap, both iron and steel, is a pretty 
strong market. The buying movement in common irons 
seems to have tailed off very considerably, but values are 
not nominally changed. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


General Conditions. 

THOUGH a month has elapsed since the outbreak 
of hostilities the industrial position in the North of England 
continues to be satisfactory. Of course, it would-be 
foolish to pretend that things are anything like normal, 
but they are as satisfactory as they could possibly be 
under the depressing influences of a war. It is also a 
matter for the greatest satisfaction that there is yet no 
great distress or poverty. The coal trade is the hardest 
hit of all and, unfortunately, there are no signs of improve- 
ment. The war has certainly dealt most severely with 
the northern coal export trade. The indiscriminate mine 
laying in the North Sea by the Germans followed by 
disaster to several cargo vessels off the Northumberland 
coast came to hinder business just when trade was showing 
signs of recovery and traders were taking a more optimistic 
view. The money difficulty in many cases was being got 
over. Coal buyers were intimating that they might soon 
be in a position to remit money to London and there was 
a general prospect of a fair proportion of coal being shipped 
when the higher insurance rates made business to Northern 
Europe almost an impossibility. Cargoes to Baltic ports 
are almost uninsurable, and even on less dangerous routes 
the rates are considerably higher. Sweden, Norway, 
and Denmark, it is said, are about to establish schemes 
for taking over the insurance of their vessels into their 
own hands, and if such a course is followed a fairly large 
outlet for coals may be found. But it is evident that, 
apart from any favourable premium, the danger to human 
life will always be a factor against shipping movements 
so long as Germany violates the code of nations. Rates 
have also hardened in the more distant trades, though the 
intervention of Japan will doubtless make the Far Eastern 
routes more secure, and so free the British fleet in those 
waters as to provide more protection to our vessels in 
other directions. Meanwhile the bulk of the pits in 
Northumberland and Durham are idle, and those that are 
working are mostly fulfilling gas coal contracts or house- 
hold requirements. In all other industries of any conse- 
quence there has been no stoppage, and though this is due 
in some instances to the patriotic and public-spirited 
determination of the larger employers not to dismiss their 
men until they are absolutely compelled, it is gratifying 
to note that at a few works employment is very brisk. 
In one or two places indeed—notably the works producing 
Government material—work is more plentiful and the 
men kept much more busy than was the case a month 
or more ago. Many other employers, though slack as 
regards orders, are keeping their works going in the hope 
that, whilst their former outlets are curtailed or their 
supplies of raw material difficult to obtain, time will heal 
these evils. It is hoped particularly to capture the German 
trade in the Colonies and foreign neutral markets. The 
uncertainty with regard to credit facilities is at the present 
time the greatest stumbling block to trade. Manufac- 
turers are confident that they would be able to carry on and 
tide over their works if only the financial difficulties could 
be cleared out of the way. It is therefore highly impera- 
tive that financiers should recognise their obligations to 
the trade of the country. Some are already doing so, but 
others still hesitate. 


Cleveland Iron Trade. 


With the export trade almost completely sus- 
pended business on the Cleveland iron market is confined 
almost exclusively to small lots for home consumption. 
Even to Scotland, which is the largest consumer of Cleve- 
land iron, shipments have shown a sharp decline recently, 
and although, of course, a large proportion of the make 
of the Cleveland pig iron goes into immediate consumption 
locally for the production of finished iron and steel, the 
effect of the sudden stoppage in shipments has been that 
the stock of iron in the public store is steadily advancing 
and makers’ stocks are increasing at a still more rapid rate. 
A serious factor to the export trade is the heavy war risk 
insurance upon shipping, which has increased since the 
series of disasters through mines in the North Sea. The 
net result has been that the shipments of Cleveland pig 
iron for August has been the lowest on record for more 
than a decade. The month’s shipments amounted to 
31,870 tons, as against 82,412 tons in July and 168,133 
tons in August last year. There is no parallel during 
the present century for such a small export of Cleveland 
pig iron, the smallest total previously recorded being in 
December, 1900, when with many continental ports ice- 
bound only 42,230 tons were shipped. Of the total ship- 
ments for August, 19,120 tons went to Scotland and only 
7935 tons went abroad. To the ironmaster another dis- 
turbing factor is the continued high price of fuel, which 
is out of all proportion to the selling price of iron. Unfor- 
tunately, there is at present no sign of any relief in this 
direction, and desirous though makers are to keep their 
furnaces in blast so as to maintain their men in regular 
employment, they may be compelled to resort to a further 
restriction of output. The stock of Cleveland pig iron 
in the public store now stands at 94,703 tons, an increase 
of 12,674 tons on the month. Although for the time being 
the output is considerably in excess of the demand, values 
are being steadily maintained. The general market 
quotation for No. 3 G.M.B. Cleveland pig iron is 51s. 6d., 
whilst No. 1 is 54s.; No. 4 foundry, 51s. 3d.; No. 4 forge, 
5ls.; mottled, 50s. 9d.; and white iron, 50s. 6d., all for 
early delivery. 


Hematite Pig Iron. 


The hematite pig iron trade has enjoyed a brisk 
run of business since the war commenced. The activity 
in the steel trade has led to a big demand, and practically 
the whole of the output is going into immediate con- 
sumption. Business in East Coast mixed numbers has 
been done with second hands at 68s., but makers still 
adhere to a quotation of 70s. per ton. 


Iron-making Materials. 


There is very little change in the condition of 
things in the foreign ore trade. The price is somewhat 
easier, consequent upon a reduction in freights, but most 
of the consumers have sufficient supplies, and there is 
very little business being done. For best Bilbao Rubio of 
50 per cent. quality, ex-ship Tees, 19s. 6d. per ton is the 
general quotation, though it is reported that sales have 
been effected at 19s. There is no relaxation in the posi- 
tion with regard to coke. The supply certainly does not 
exceed the demand, and, although consumers are, naturally, 
reluctant to pay it, 18s. to 18s. 6d. is the average figure for 
good qualities of medium furnace coke delivered at the 
works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is enjoy- 
ing something in the nature of a boom. Wherever one 
turns, with very few exceptions, it is to meet with the 
same statement—that order books are well filled. Several 
mills and forges are working at great pressure. The 
activity in the shipyards is reflected in the manufacture of 
steel plates, and pressure at the rolling mills is very great. 
There is now, it is asserted, even a fuller consumption of 
plates than there was before the war began. A very large 
tonnage of bars and joists is being turned out, while the 
rail mills are also well employed. This week a Teesside 
firm has booked a substantial order for steel rails. Quota- 
tions all round are strong, and steel ship plates and steel 
ship angles have been further advanced by 5s. per ton. 
Common iron bars are £8; best bars, £8 7s. 6d.; best best 
bars, £8 15s.; packing iron, £6 5s.; iron ship angles, 
£7 10s.; iron engineering angles, £7 2s. 6d.; iron ship 
plates, £7 5s.; iron girder plates, £7 15s.; iron ship and 
girder rivets, £9; steel bars, basic, £6 15s.; steel bars, 
Siemens, £6 15s.; steel ship plates, £7 5s.; steel boiler 
plates, £8; steel ship angles, £7; steel engineering 
angles, £6 15s.; steel joists, £7 2s. 6d.; steel hoops, £6 15s.; 
steel strip, £6 10s.—all less the usual 2} per cent. f.o.t. 
Cast iron columns, plain, £7 12s. 6d.; cast iron chairs, 
£4 6s.; floor plates, £3 12s. 6d.; light iron rails, £6 15s.; 
steel railway sleepers, £7—all net at works. The works 
producing galvanised sheets are in a very awkward posi- 
tion, owing to the scarcity and dearness of spelter, and 
mills are only kept in operation with the greatest difficulty. 
Prices of galvanised sheets have advanced to £14, and in 
some cases even £14 10s. per ton is quoted, less the usual 
4 per cent. 


Shipbuilding and Engineering. 


At the shipyards work is going on at full swing, 
and especially is this the case on the Tyne, where an 
exceptionally large amount of Admiralty work is under 
construction. Shipbuilders on the Wear and Tees have 
also good orders on hand. The engineering trades are 
well supplied with work, and, although new contracts are 
not now so numerous, there is employment for some 
months ahead. 


The Coal Trade. 
The coal industry is still greatly disorganised. 
In some districts a slight recovery from the general dis- 
location and confusion is taking place, and one or two pits 
have been re-opened, but the trade is still feeling the effects 
of the war very severely. This week business has been 
on a more restricted scale than at any time since the war, 
began. The danger to navigation in the North Sea may 
be accountable for the meagre list of arrivals, but it is just 
possible it may be due to the indecisive position in Northern 
France. For the moment there is neither inquiry nor 
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inclination. to do business. The only fresh transaction 
of importance seems to be the direct sale to Russia of 
several cargoes of steam coal for shipment to Archangel. 
Tonnage has been taken up on this account at the high 
figure of 12s. a ton, and it would appear as if it were 
business of a special nature, though the inference is that 
the usual ports in the Baltic being difficult of access, the 
coal is being sent by this roundabout route for use on the 
Russian State Railways. Apart from this, everything is 
weak and nominal. So far as work at the collieries is 
concerned, the position remains as during last week, 
estimated to be about one-third of the normal output. 
The quotation for best Durham gas coal is 13s., and 
second qualities are put at lls. to lls. 6d. Inquiries for 
burtker coals are reported to be coming in from parts to 
which shipments have not been made from the North- 
East Coast for many years. Ordinary bunker coals are 
quoted at lls. to lls. 6d., and best qualities from 12s. to 
12s. 6d. There is a good demand for coke of all descrip- 
tions, and prices are firmly maintained. Foundry coke 
is 22s. to 23s.; furnace coke, 18s. to 18s. 6d.; and gas coke, 
lls. 3d. to 12s. 6d. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Brighter Trade Outlook. 

ANOTHER week has passed and very little change 
has taken place in the position of trade generally. It is 
true that some trades are much better off than before the 
war, but others, again, cannot adjust themselves to the 
altered conditions quite so rapidly, while in some cases 
those manufacturers engaged in an export trade with the 
countries concerned in the great war have necessarily 
to seek for other markets. However, after a general look 
round it may be stated that conditions are not without 
tangible signs of improvement, and already business is 
finding its way to our manufacturers which in former 
times they could not hope to secure, and it is reported 
that one or two Scotch firms have booked contracts with 
English railways, which up till now they have had to allow 
to pass on account of cost of labour compared with that 
of continental competitors. Further, the iron trade in 
Scotland has commenced to reap the benefit of the removal 
of foreign competition, and this may be seen in the decided 
improvement in the position of the malleable iron trade, 
which has been practically at a standstill for over twelve 
months. There are several instances of British firms 
replacing German, and one which may be mentioned is 
that of a contract for the supply of cables to the Electric 
Lighting Committee of Edinburgh Town Council. In con- 
nection with a considerable extension of the present system 
of electric lighting a contract for cables had been entered 
into with the agent of a German firm. That contract 
cannot now be fulfilled, and the Committee has resolved 
to get its supply from the British Insulated and Helsby 
Cable Company. Again, a small but distinct proportion 
of the outward trade from Glasgow Harbour is directly 
accounted for by the war. Several vessels which have 
sailed recently for Boston, Baltimore, St. John, N.B., and 
Newport News have carried unusually large quantities 
of ammonia. Before the war the United States obtained 
practically all its supplies of ammonia from Germany, 
but now a considerable part of the demand has come to 
Scotland. There appears to be little doubt that when the 
cost of freights is more advantageous there will be a 
largely increased export business of all descriptions. On 
the other hand, several trades are undoubtedly adversely 
affected by the war, and a notable example is the building 
trade.. Since the beginning of the war there has been a 
decrease in the number of plans presented at the courts 
and also in the value of the work submitted. At the 
Glasgow Dean of Guild Court during the week a 
record was created. Out of thirteen plans for new erec- 
tions, eleven were for work valued at only £500, while the 
value of the remainder, which dealt with Corporation 
work, was also £500, making the total £1000, which is the 
lowest on record. The previous lowest was £8000. The 
timber trade is also extremely dull and is likely to con- 
tinue so for some time. Any activity reported is confined 
to packing case material and to a lesser degree teak and 
pitch pine. Deliveries from the docks up to the present 
have been fairly regular, but it is anticipated that there 
will be a falling off during September consequent on the 
stoppage of imports. Trade at Glasgow Harbour is 
improving steadily. One day last week nine vessels left 
the port—the largest number since the outbreak of war. 
The regular trade with inward cargées of iron ore and 
outward cargoes of coal is now practically re-established. 
The East and West Indian sailings are being gradually 
resumed, and the few vessels which have left Glasgow 
have carried good cargoes. Taken all round, the general 
trade position is improving and prospects in the meantime 
are decidedly favourable. 


Unemployment. 

The question of unemployment continues to 
present considerable difficulty, and in some directions is 
becoming more serious. A meeting of the Board of 
Agriculture for Scotland was held during the week and 
had under consideration the question of the possible 
scarcity of pitwood for mines. It was explained that the 
meeting had been called because within the last month 
they had been compelled to realise ‘the extent to which 
they were dependent on other countries for the supply 
of timber. It so happened that coal mines, which employed 
a large number of persons, were now, or might soon be, 
in need of large supplies of pitwood if they were to be kept 
open, The stoppage of these mines might result in a 
shortage of coal and considerable unemployment. To 
limit the coal supply would increase the price of a com- 
modity essential to the country just at a time when the 
consumer could least bear it, and the cessation of labour 
in any direction would increase the national obligation to 
maintain those who had to suffer through the misfortune 
of war. The large majority of the big manufacturing and 
engineering works in the Clyde district is on short time. 
The employees at the Argyll motor works, Alexandria, 
are now working forty hours instead of fifty-four hours 
per week. The Calico Printers’ Association’s works in 


of the employees in the United Turkey Red Company’s 
six works in the same district are idle on Saturdays. The 
Clydebank Town Council has approved of the proposals 
of the Convener’s Committee for the providing of work in 
the burgh in the event of bad trade. The Council has 
appointed a Distress Committee which will apply to the 
Local Government Board for sanction to carry out the 
work. The scheme includes the widening of roads, the 
laying down of two bowling greens, and the making of a 
playground. The Council also agreed to keep open the 
posts of employees called away in connection with the war 
and to. pay them full wages—minus State allowance— 
until their return. Other burghs in Scotland will probably 
follow suit; in fact, in many places arrangements are 
already being made to carry out work of a similar nature. 


The Position of the Oil Trade. 

There is a steady demand in the home market 
for the various oils, petrol, &c., and so far as the industry 
in Scotland is concerned the war has had very little effect 
on business. Throughout the shale field miners and oil 
workers have experienced uninterrupted employment. 
It is not anticipated that there will be any shortage of fuel, 
and the various oil companies are understood to be well 
supplied with pit props. 


Pig Iron. 

The Scotch pig iron trade continues fairly active. 
Makers have a moderate amount of business on their 
books, but the demand has not been quite so brisk. Prices, 
however, are fully maintained. Business in the Glasgow 
pig iron warrant market was of moderate dimensions and 
the total turnover amounted to 10,000 tons. Sellers have 
been more in evidence and prices dropped daily until 
50s. 10}d. was touched. Towards the close, however, the 
tendency was firmer, and Cleveland iron closed at 51s. 3}d. 
per ton cash buyers, showing a drop of Is. 2d. on the week. 


Quotations. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 
No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; 
Carnbroe, No. 1, 63s. 6d.; No. 3, 64s.; Clyde, No. 1, 
69s. 6d.; No. 3, 64s. 6d.; Gartsherrie, Summerlee, and 
Calder, Nos. 1, 70s.; Nos. 3, 65s.; Langloan, No. 1, 72s.; 
No. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 67s.; 
No. 3, 66s.; Eglinton, at Ardrossan or Troon, No. 1, 71s.; 
No. 3, 63s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 
63s.; Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at 
Grangemouth, No. 1, 70s. 6d.; No. 3, 65s. 6d. per ton. 





64s. 6d.; 





Finished Iron and Steel. 

There has been no appreciable change in the 
Seotch steel trade during the week. Within the last ten 
days or so buyers have been quieter, but producers are 
hopeful that shipments which at present are handicapped 
by high freights will soon begin to expand. Works are 
comparatively well employed, chiefly on home account. 
Black sheet makers are busy in the heavy gauge depart- 
ment, but the demand for thin qualities is poor, owing to 
the unsatisfactory position of the galvanised sheet trade 
due to the scarcity of spelter. Bar iron makers are much 
better employed than before the war. Specifications are 
fairly plentiful and works are much busier. 


Steel Prices, 

David Colville and Sons, Limited, Dalzell Steel 
and Ironworks, Motherwell, quote the following prices 
for steel plates, angles, and bars :—Siemens steel marine 
boiler plates, £7 10s. per ton; land quality, £7 5s.; and 
ship quality, £6 15s.; Siemens steel angles, £6 10s. per ton ; 
Siemens steel bars, ship quality, £7 10s. per ton ; boiler 
quality, £8 per ton. 


The Coal Trade. 

' Business in the West of Scotland has been improv- 
ing, but orders are still difficult to obtain, and exporters 
in some cases are finding it difficult to arrange satisfactory 
conditions of payment. There are, however. some good 
inquiries in the market, and it is expected that business 
will soon be normal. The position in the East of Scotland 
is distinctly better and collieries generally are better 
employed. Round coal is in better demand and a fair 
business is also being done in the smaller qualities. Ship- 
ments have increased nearly 50,000 tons compared with 
the preceding week, and the total clearances from Scottish 
ports amounted to 248,895 tons, compared with 200,231 
tons in the preceding week and 358,740 tons in the corre- 
sponding week of last year. Ell coals are quoted f.o.b. 
at Glasgow Ils. 6d.; splint, 13s. to 14s.; navigations, 14s. 
to 14s. 6d.; steam, 11s. 6d.; treble nuts, 11s. 9d.; doubles, 
Ills. 6d.; and singles, 11s. per ton 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 

UNtEss there is a very great improvement in 
the financial position in the near future the coal market 
during the past week about represents a fair sample of 
what is likely to be the conditions ruling for some time to 
come. From all outward appearances there is not the 
slightest evidence of any undue excitement or uneasiness, 
but simply a preparedness to face the position very philo- 
sophically and wait for a relaxation in the stringency of 
money conditions and improved facilities for securing 
payments from abroad. Until such improvement comes 
about the general trader with continental firms is com- 
pelled to a large extent to fold his arms. Whatever 
business is arranged is on a cash basis, and this, naturally, 
involves difficulties. It is reported that remittances 
from the Continent and more particularly Italy, to London, 
can be arranged now much more easily than was the case 
a week ago, but the facilities are by no means such as to 
permit of anything like a resumption of operations. Since 
last week the market has continued to display an excep- 
tionally strong tone so far as large coals are concerned, 
though exactly the opposite as regards smalls. There are 
no big fresh inquiries, but still there is a ready demand for 
whatever supplies of steam coals are available over and 
above what the Admiralty is taking. Outputs are 
practically all round below the average. With so many 
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production is curtailed very considerably ; in fact, so 
much so that steam coal collieries are making known the 
fact that they can give employment to hundreds of men, 
The Admiralty is shipping all the coal from the best and 
superior second quality collieries and virtually all from 
those supplying ordinary second descriptions. The margin 
that is left to these collieries is very small, and salesmen 
experience a ready outlet for it from their private eo). 
tractors. The Admiralty is also buying Monmouthshire 
large and nuts and peas for the bunkering of transports 
and the vessels taking coal for the fleet. The Italian 
Government is shipping substantial quantities and the 
better classes especially are firm. But beyond these 
demands business is practically confined to depot owning 
firms and those merchants who are dispatching supplies 
to France for the railways. Chartering has recently been 
for practically nothing else but near French ports and the 
various depots, in addition to which some shipments to 
Italy have been arranged. But there is room for great 
expansion in operations so far as the ordinary exporter 
is concerned of inferior qualities, and as regards the better 
classes of coals these are virtually unobtainable for any- 
thing like early loading. The majority of collieries report 
full order books for a fortnight, and unless the Admiralty 
eases down in its takings, which is reported to be likely, 
Admiralty descriptions of coal can be ruled out of the 
market altogether. Values are not materially higher, 
except in a few instances, than a week ago, but there js 
little doubt that sellers, if they had coals to spare, could 
in some instances secure higher figures. Best drys are 
now quoted 19s. to 20s. and ordinary descriptions 18s. to 
19s. Among Monmouthshires best black veins command 
8s. 6d. to 19s. and Western Valleys 18s. to 18s. 6d., with 
best Eastern Valleys 17s. to 17s. 6d. No. 3 Rhondda 
large is worth 16s, 6d. to 17s., but other descriptions of 
large are unchanged and the very inferior qualities are 
quiet in demand. Small coals are, on account of the 
growing stocks, easier, and best bunkers are not more than 
7s. 6d, to 8s., and seconds 7s. to 7s. 6d., large sorts being 
obtainable from 5s, to 6s. 6d. Patent fuel fails to show 
any improvement, while pitwood tends to be easier. 
Arrivals of cargoes over last week-end were in excess of 
the quantity seen in normal times, but whether this is 
likely to continue cannot be stated. It is rather doubtful. 
However, the fact that about fourteen or fifteen cargovs 
came to hand eased the position, and as against 35s., the 
figures quoted in the early part of the week were 32s. to 
33s. The question of pitwood supplies is one that has 
been considered recently by the Mining Association of 
Great Britain in conjunction with the Board of Trade 
representatives. The Association has appointed a con- 
sultative committee to go into the whole matter with the 
Board, the representatives from this district on the com- 
mittee being Mr. T. E. Watson, president of the Cardiff 
Chamber of Commerce, and Mr. W. North Lewis, chair- 
man of the Pitwood Importers’ Syndicate. A conference 
of the South Wales Miners’ Federation at Cardiff on Tues- 
day unanimously agreed to act upon the recommendation 
of the executive council that a levy of 6d. per man and 3d. 
per boy per week should be made for the Prince of Wales’ 
Fund, and employers are to be asked to deduct the money 
from the wages of men who work three or more days in 
the week. 
LATER. 

Writing later our correspondent states that 
while the coal market for large descriptions displays an 
extremely firm tone, with possibly the exception of Western 
Valleys, which are rather more easily obtainable, there has 
been a manifest slackening in business, which is now 
quieter than at any time since the triple value bond 
was removed from large coals. Chartering operations are 
very slow and very few fresh orders are in the market. 
The talk is more of war and less of business. The general 
feeling is that so far as Admiralty quality coals are con- 
cerned the ordinary exporter can place very little store on 
securing any of them, or, at any rate, very little while the 
war is on, and therefore they must be left out of count in 
the general market sense. With regard to shipments to 
North French ports, shipowners are stipulating for guaran- 
teed discharge in consequence of the uncertainty conse- 
quent upon the war, and it is no doubt on account of the 
risks attaching to sending cargoes to these ports at the 
present time that one large firm has withdrawn a number 
of orders. i 


Labour at the Docks. 


The labour question at the docks continues to 
be a very serious matter and the outlook is by no means 
cheerful. Outside of the vessels employed by the 
Admiralty the bulk of the tonnage finding employment 
is foreign-owned, as British-owned vessels cannot be run 
remuneratively at the existing rates. The Seamen’s 
Union reported this week that there were 500 seamen and 
firemen unemployed, the majority of whom are foreigners, 
though at the moment distress is not acute. Imports 
at Cardiff, Penarth, and Barry are considerably below 
the average and the estimate of unemployed who are 
members of the Dockers’ Union is about 1500; but with 
a number of pitwood cargoes having arrived work for some 
of these is assured for afew days. The National Labourers’ 
Union has in round numbers about 300 or more men on 
the idle list at Cardiff and Penarth. These men are 
almost entirely dependent on the jobs in the dry docks, 
and work at the present time is a very variable quantity. 
Some of the yards are fully employed, whereas others are 
slack. As long as men can get even a couple of days’ work 
they will not register themselves at the Labour Exchange. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, 20s. to 21s.; seconds, 19s. to 20s.; ordinaries, 
18s. to 18s. 6d.; best drys, 19s. to 20s.; ordinary drys, 
18s. to 19s.; best bunker smalls, 7s. 6d. to 8s.; best ordin- 
aries, 7s. to 7s. 6d.; cargo smalls, 6s. to 6s. 6d.; inferiors, 
5s. to 6s.; washed smalls, 7s. 6d. to 8s.; best Monmouth- 
shire black vein large, 18s. 6d. to 19s.; ordinary Western 
Valleys, 18s. to 18s. 6d.; best Eastern Valleys, 17s. to 
17s. 6d.; seconds Eastern Valleys, 15s. 6d. to 16s. Bitumin- 
ous coal: Best households, 19s. to 20s.; good households, 
lis. to 19s.; No. 3 Rhondda large, 16s. 6d. to 17s.; smalls, 
10s. 6d. to 1ls.; No. 2 Rhondda large, 13s. 6d. to 14s.; 
through, 10s. 6d. to 11s.; smalls, 7s. to 8s.; best washed 
nuts, 16s. to 17s.; seconds, 14s. to 15s.; best washed peas, 
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14s. 3d. to 14s. 94d.; seconds, 13s. to 14s. Patent fuel, 
17s. to 19s. Coke: Special foundry, 29s. to 30s.; good 
foundry, 22s. to 25s.; furnace, 17s. to 19s. Pitwood, 
ex-ship, 32s. to 33s. 


Newport (Mon.). 

Shipment of coal at the Newport docks continues 
to show a very satisfactory increase. The better qualities 
are extremely firm as the collieries are so well sold that 
thev have no free supplies. ‘The market shows a good tone 
all round, smalls being comparatively steady, even con- 
sidering the stocks which have accumulated. Values do 
not show much change from last week. Pitwood and iron 
ore are arriving in small quantities. Approximate values : 

Steam coal: Best Newport black vein large, 18s. 6d. 
to 19s.; Western Valleys, 18s. to 18s. 6d.; Eastern Valleys, 
17s. to L7s. 6d.; other sorts, 16s. to 16s. 6d.; best smalls, 
7s. to 7s. 6d.; seconds, 6s. to 7s. Bituminous coal: Best 
house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent 
fuel, 18s. 6d, to 19s. 6d. Pitwood, ex-ship, 32s, Gd. to 
33s. 6d. 


Swansea. 

The anthracite coal market continues to suffer 
mostly owing to the curtailment of the demand from 
Germany and France. A number of collieries are idle, 
while it is safe to say that the remainder are all on short 
time. Business is gradually improving, and the position 
is not so bad as a week ago, but this is not saying much. 
As the result of the efforts of the Labour Exchanges in 
the county of Glamorgan it has been found that there are 
vacancies in the steam coal collieries for over 1700 miners, 
and men are being gradually drafted from the anthracite 
collieries where there are stoppages to the districts where 
work is obtainable, The running of workmen’s trains 
from Neath to Aberdare and Mountain Ash districts are 
being arranged. So far as coals are concerned there has 
been a fair inquiry for Swansea Valley large, but red vein 
large continued unimproved. Machine-made varieties are 
steady, but beans and peas are not so good. The inquiry 
for rubbly culm and duff is poor. Steam coals are quiet, 
weakness of smalls being particularly noticeable. Approxi- 
mate prices :—Anthracite: Best malting large, 21s. 6d. 
to 23s. net ; second malting large, 17s. 6d. to 18s. 6d. net ; 
big vein large, 15s. 9d. to 16s. 9d., less 24 per cent.; red 
vein large, 13s. 6d. to 14s., less 2} per cent.; machine-made 
cobbles, 21s, to 22s. 9d. net; French nuts, 22s. to 23s. 9d. 
net; German nuts, 21s. to 22s. 6d. net; beans, 17s. 9d. 
to 18s, 9d. net ; machine-made large peas, 12s. 9d. to 14s. 
net; rubbly culm, 5s. 6d. to 5s. 9d., less 2} per cent.; 
duff, 3s. 6d. to 3s. 9d. net. Steam coal: Best large, 17s. 
to 20s., less 2} per cent.; seconds, 14s. 6d. to 15s. 6d., less 
2} per cent.; bunkers, 10s. 6d. to 11s. 6d., less 24 per cent.; 
smalls, 6s. to 7s. 6d., less 2} per cent. Bituminous coal : 
No. 3 Rhondda large, 16s. 6d. to 17s. 6d., less 25 per cent.; 
through and through, 13s. 6d. to 14s. 6d., less 2} per cent.; 
smalls, 10s. to 11s., less 2} per cent. Patent fuel, 17s. 3d. 
to lis. 9d., less 24 per cent. 








Tin-plate and Other Trades. 


On the whole, there has been an improvement in 
the tin-plate and other trades, though reports are very 
diverse from the various districts. A member of the 
Tin and Sheet Millmen’s Association states that although 
the branch has some hundreds of men out, the books show 
that things are better than last week. Work is being 
divided up, and as large numbers of men have gone and 
are going on active service, there is rather more for those 
who are left. The sheet mills are suffering most, but 
hope is entertained that the loss of trade with Germany 
will be made up elsewhere. Work has been resumed at 
Glantawe and the Bryn Tin-plate Works and the steel 
works of Messrs. Gilbertson and Co. are going better than 
ever. The new tin works are working, but the old works 
where sheets are manufactured are idle as well as the 
galvanising department. Things are in full swing at 
the Mond Nickel Works at Clydach. In the Pontypool 
district the owners of the iron sheet and galvanising 
works, giving employment to about 1500 men, have a 
number of orders on hand, but the mills are at a standstill 
because no raw material is being imported. At the 
Blaenavon Company’s works 1000 men have been with- 
drawn from the coke ovens, brick works, lime kilns, and 
the fitting shops, and the blast furnaces, where 200 men 
are employed, are idle. At Ebbw Vale the steel works 
and sheet mills, which have been shut down for several 
months, continue idle, and as a consequence upwards of 
2000 men are affected. At Abertillery the Glan Ebbw 
Tin-plate Works are working, but in the Neath district 
several tin-plate works are stopped and the proprietors 
are taking advantage to carry out repairs, and as many 
men as possible are put on for this purpose. The Cynon 
Tin-plate Works are suffering by the dislocation of trade, 
about ninety men being rendered inactive. At Messrs. 
Lysaght’s works at Newport thirty-five out of forty-two 
mills are active and steel bars are arriving from the com- 
pany’s ironworks on the East Coast. The tin and sheet 
mills at Machen and Pontymister are temporarily closed, 
while the Abercarn tin works are on short time. Employers 
generally are striving to their utmost to alleviate distress 
and find employment wherever possible. Recruiting for 
the Army is active and employers are acting well by the 
men who are joining. Their places are being kept* for 
them and support for dependents is being provided, and 
only married men are being put on in many cases to fill 






the vacancies. Tin-plate and other quotations :—I.C., 
20 x 14 x 112 sheets, 138. 6d.; I.C., 28 x 20 x 56 
sheets, 13s. to 13s. 3d.; [.C., 28 «x 20 112 sheets, 27s.; 


I.C. ternes, 28 x 20 112 sheets, 23s. 3d. to 23s. 6d.; 
galvanised sheets, 24g., £14 per ton. Tron and steel :- 

Pig iron: Welsh hematite, 75s. 6d. to 76s. 6d.; East Coast 
hematite, 76s. ¢.i.f.; West Coast hematite, 77s. 6d. to 
78s. 6d. c.i.f. Steel bars: Siemens, £5 2s. 6d. to £5 5s. 
per ton; Bessemer, £5 2s. 6d. per ton; steel rails, heavy 
sections, £6 12s. 6d. Tron ore: Rubio, 17s. Gd. to 18s. 








Conrracts.— The Edison and Swan United Hlectriec Light 
Company, Limited, has received a contract for twelve months’ 
supply of standard type ‘* Royal Ediswan ”’ drawn wire and also 
“Royal Ediswan”’ carbon and special type lamps for H.M. 
Office of Works. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

A ny person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


LOCOMOTIVES. 


17,618. July 3st, 1913.—Superneater, J. H. Stirling and 
Schmidt’s Superheating Company (1910), Limited, 28, 
Victoria-street, London, S.W. 

Steam enters the header by the duct A and passing through 


N°17,618 
































CEE €¢ 3s 


the saturated steam spaces B returns to the superheated steam 
spaces C, and leaves by the outlets D. The invention consists 
in providing spaces E between the walls of the chambers BC, 
in which spaces bolts F are arranged as shown to support the 
superheater tubes.---August 12th, 1914. 


PUMPING AND BLOWING MACHINERY. 


19,613. August 30th, 1913.—SINGLE-acTING AIR AND Gas 
Compressor, Lacy-Hulbert and Co., Limited, 91, Victoria- 
street, Westminster, S.W., and another. 

A is the inlet to and B the outlet from the cylinder. In a 
passage C from the crank case to the cylinder ports D, controlled 
by the valve E,are provided. The end F of the passage C is 
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uncovered towards the end of the suction stroke of the piston. 
The crank case is air-tight. The air drawn into the erank case 
through the ports D is compressed during the suction stroke in 
the cylinder, so that the eylinder is charged with partially 
compressed air before the compression stroke begins. August 
12th, 1914. 


TELEGRAPHS AND TELEPHONES. 

5640. March Sth, 1914.—ImMPROVEMENTS IN AND RELATING 
TO TELEPHONE INSTRUMENTs, Compagnie Francaise pour 
Exploitation des Proeédés Thomson-Houston, of 10, 
Rue de Londres, Paris, France. 
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It is well known that when a microphone transmitter and 
the corresponding receiver are placed near one another and in 
approximately parallel planes a continuous whistling sound is 





produced in the receiver, and it is the object of the present 
invention to overcome this defect. This phenomenon is charac- 
teristic of those instruments in which the same current traverses 
the receiver and transmitter. TT represents a microphone 
transmitter and R the receiver. The receiver coil which is 
connected in the line and acts directly on the receiver membrane 
consists of two parts B and C, of which part C is connected in 
parallel! with the transmitter. The parts B and C are in series 
in the circuit formed when the telephone instrument is con- 
nected to another instrument through line conductors A and 
D. The two parts B and C of the receiver coil are wound in the 
same sense,so that their action is cumulative when current 
variations take place in the circuit AD. When messages are 
received on the receiver R, it is evident that the two parts B and 
C act in the same sense to vary the magnetic field in the receiver. 
During transmission of messages by the corresponding micro- 
phone T, variations of current due to the action of the micro- 
phone produce no variations whatever in the resultant field of 
the receiver, for the reason that the magnetic field variations 
caused by part B are equal and opposite to those caused by part 
C of the receiver._—A ugust 12th, 1914. 


TRANSMISSION OF POWER. 


12,565. 


May 2Ist, 1914.—Brvet Gear WuHeeEts, L. Renault, 
15, Rue Gustave Sandoz, Billancourt, France. 

The cones A and B do not meet at the same point on the 
axis X X, but are instead parallel with each other and with the 
pitch cone C. The teeth have thus the same height at the points 
D and E. They are helical in plan view. In cross-sectional 
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profile the flanks of the teeth beneath the pitch cone are straight 
lines, and the faces above the pitch cone are curved to ensure 
the best meshing with the flanks of the corresponding gear 
wheel. The faces of the gears are determined in such a way 
as to make the meshing perfect at the point E. At D the 
departure from perfection is very smal] and does not interfere 
with the silent operation of the gears.—August 12th, 1914. 


BATTERIES. 


20,216. September 8th, 1913.—IMPROVEMENTs IN UNSPILLABLE 
Evectric AccuMULATOR CELLS, William Thomson, 79a, 
Princess-street, Manchester. 

The bottom of the cell is pierced by a hole into which is fitted a 
narrow quill-sized celluloid or other tube A ; open at the bottom 
and closed at the top by a dise or conical cap of thin celluloid, 
which is pierced in the middle with a fine sewing needle, or the 
tube may be left open at the top. There is also a chamber B 
made of celluloid, hermetically closed at the top by a celluloid 
cap made of thin material, the other end being fixed water- 
tight in the bottom of the cell, preferably concentrically with 
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the quill tube. The height of this cylinder is about jin. higher 
than the wrapped plates C, with the point of the cap or cone 
from fin. to jin. higher than the plates. The cap or cone which 
closes this cylinder is pierced at the apex or a little to one side 
by a fine sewing needle. ‘The lead or other plates are packed 
and separated from each other by glass wool, and the electrolyte 
is filled into the cell through a hole D in the lid FE till it just 
covers the plates and the hole is then stoppered air-tight by an 
india-rubber stopper. The lugs H of the plates penetrate the 
lid, and are fitted water-tight by a collar round each lug on which 
fits a rubber washer F which is tightened up by a nut G, screwed 
on the lug against the top of the cell or otherwise.— August 12th, 
1914. 


AERONAUTICS. 


. 
24,433. October 28th, 1913.—FLoatina Dock ror HyprRo- 
AEROPLANES, H. L., A. E. and H. O. Short, 56, Prince 

of Wales’ Mansions, Queen’s-road, Battersea Park, London. 
Two pontoons AB are connected by transverse girders C, 
which girders are themselves connected by longitudinal girders 
D, the whole being braced by tie rods E. The space F between 
the pontoons provides a canal for the docking of the machines, 
and may be floored over and provided with swinging end doors 
G. The top of the pontoons is decked over their complete 
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length and breadth, and over a portion of their length is built 
a shed provided with rolling end flaps H. A false bottom may 
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be arranged over a portion of the canal, which may be raised 
with a machine on it out of the water.—August 12th, 1914. 
3207. February 6th, 1914.—Proretter, H. T. Wright, 
Avening, Cowes, Isle of Wight. 
The rear side of the propeller blades is formed by a continuous 
eurve. The forward side is ‘‘ corrugated” in two or more 
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eurves. This is an extension of Mr. Wright's idea of forming 
aeroplane wings with the underside as usual and the top surface 
stepped as adopted in the ** Wight’ seaplane, built by J. 8. 
White and Co., of Cowes. See THE ENGINEER for March 27th 


last.— August 12th, 1914. 
MISCELLANEOUS. 
8162. March 3lst, 1914.—SucGar Cane Mitts, P. A. G. Mess- 


chaert, Waipahu, Honolulu, Hawaii. 
This mill consists of an upper roller A, a feed roller B, a dis- 
“returner bar” 


charge roller C and a D. The feed roller is 
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E on its circumference 


with several narrow 
spaced 4in. to 6in. apart for the escape of the juice into the 


formed grooves 

juice pan These grooves are kept free from particles of 

bagasse by means of scrapers G, one for each groove, attached 

to a cross beam H.—August 12th, 1914. 

27,409. November 28th, 1913.—IMPROVEMENTS IN AND RELATING 
TO EARTHENWARE TROUGHS FOR ELECTRIC CaBLEs, Henry 
Lewis Doulton and Charles Edward Morris, of Royal 
Doulton Potteries, Lambeth, London, 8S.E. 
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In the upper illustration A A are two troughs joined face tc 
face, and B is the hole made by the central core, whilst CC 





are the holes formed by the supplementary cores. Slots D D 
are formed on the outer sides of the tube by cutters fixed to a 
die, and E E are slots formed at each side of the central hole by 
cutters on the central core, whilst slots F F are formed by cutters 
on the supplementary cores. After the tube has been fired, it is 
broken into halves and forms a trough as shownin the lower 
drawings. The trough A has the top of each side thickened at 
G, and a groove H is formed in the top of this thickened portion. 
The cover I is provided with lugs J J on its underside, which 
enter the grooves H H.—August 12th, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 
1,097,338. Jack, H. H. Lampert, Chicago, Il!.—Filed April lth, 
1913 
The inventor claims the combination of an operating lever, 
an arm pivoted at one end to that lever, this arm being provided 


1097338) 





with gripping means at its opposite end, a second gripping means 
between the ends, and a connection between the lever and arm 
whereby they may be prevented from rocking relatively to each 
other in one direction. There are seven claims. 


1,097,715. Gas Propucer, J. F. Guggolz, Teague, Tex.—-Filed 
April 2nd, 1912. 

In this producer an inclined casing is provided having a lower 
partition and an upstanding partition between the aforesaid 
partition and the upper end of the casing. Angular lips are 
carried by the upper edge of the second mentioned partition 
and by the upper end of the casing and the first-mentioned 
partition, the upper end of the casing and the first-mentioned 
partition having openings above the respective lips. Two sets 
of flat grate bars are disposed longitudinally to the casing 
between the partitions and between, the second partition and 








the upper end of the casing respectively, the ends of the grate 
bars having trunnions adjoining their upper edges. These 
trunnions are journalled to the partitions and the end of the 
casing, the end portions of the upper edges of the grate bars 
fitting snugly under the lips. The lower edges of the grate 
bars depend and have depending lugs. Shaker bars slidable 
through one side of the casing are provided and are pivoted 
to the lugs of the respective sets of grate bars. The casing has 
an air inlet and a gas outlet communicating with the respective 
air chambers below the two sets of grate bars. 


1,097,816. Runnina GEAR FOR AEROPLANES, F, McCarroll, 
Dallas, Tex.—Filed May 12th, 1913. 

This running gear comprises in combination with an aeroplane 

frame, swinging arms mounted on the frame, cables connected to 
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each of the arms and having a variable connection with the 
opposite arm, and means for actuating the cables to raise and 
lower the arms, The cables at all times brace the arms across 
the frame, 


1,097,830. CrrcunatiIna TuBE FoR Steam Boiters, H. §. 
Vincent, Ridgewood, N.J.—Filed January 26th, 1914. 

This circulating tube has an extension which projects into the 

water leg from which its water supply is derived, and is closed 
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thereto otherwise than by an inlet end arranged as closely 
adjacent to the outer sheet thereof as will afford full admission 
of supply water. 


1,098,101, Unrversat Joint, EF. P. Edwards, Plainfield, N.J.— 
Filed October 29th, 1912. 

This universal joint consists of a shaft end, a ball head con- 
nected thereto, a second shaft end, a semi-spherical socket 
member connected to the second shaft end and having a bearing 
therein, an annular socket member also having a bearing 
therein, flanges connected to the semi-spherical socket member 
and the annular socket member, means for securing these flanges 
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together, a pin projecting at diametrically opposite points from 
the ball head, a roller on each projecting end of the pin, the socket 
members being provided with recesses in which the rollers are 
received and operated, anti-friction devices in the bearings 
against which the surface of the ball head contacts, and a member 
surrounding the shaft and adjustable as to position in the annular 
socket member for forming one side of the bearing for the anti- 
friction devices in the annular socket member. 








LAUNCHES AND TRIAL TRIPS. 


SANTERAMO, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the Gulf Line, Limited ; 
dimensions, 400ft. by 52ft. by 29ft. 6in.; to carry 8000 tons on 
a light draught; engines, triple-expansion, 25in., 40in., and 
68in. by 48in. stroke, pressure 180]b. per square inch; con- 
structed by Richardsons, Westgarth and Co., Limited ; a speed 
of 12 knots was attained on trial trip, July 29th. 


HAMBLETON RANGE, steel screw steamer; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Neptune Steam 
Navigation Company, Limited ; dimensions, 362ft. by 51ft. Ojin. 
by 26ft. 3in.; to carry 6640 tons; engines, triple-expansion, 
25in., 40in., and 67in. by 43in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
a speed of 12 knots was attained on trial trip, July 31st. 


SKJOLDBORG, steel screw steamer; built by Wm. Gray and 
Co., Limited ; to the order of Mr. C. K. Hansen, of Copenhagen ; 


dimensions, 290ft. Gin. by 40ft. by 2lft. 4in.; to carry cargo ; 
engines, triple-expansion, 20in., 31}in. and 453in. by 34in. 


stroke, pressure 180 lb. per square inch ; constructed by the 
Central Marine Engine Works ; trial trip, July 31st. 


VALDEs, steel screw steamer ; built by Craig, Taylor and Co., 
Limited; to the order of Messrs. Robert MacAndrew and 
Co., of London ; dimensions, 277ft. by 40ft. by 26ft. Ilin.; to 
carry fruit; engines, triple-expansion, 2lin., 34in. and 56in. 
by 39in. stroke, pressure 180 lb. per square inch ; constructed 
by the North-Eastern Marine Engineering Company, Limited ; 
launch, August 6th. 

LUKANANI, twin-screw steamer; built by Phillip and Son, 
Limited, Dartmouth; to the order of Crown Agents for the 
Colonies ; dimensions, 100ft. by 23ft. by 9ft.; to carry passengers 
in British Guiana; engines, two sets of compound surface 
condensing, pressure 140 lb. per square inch; trial trip, 
August 6th. 

Bianp Hatt, steamer; built by Wm. Doxford and Sons, 
Limited ; to the order of Messrs. Edward Nicholl and Co., of 
Cardiff ; dimensions, 402ft. by 52ft. by 26}ft.; to carry 8200 
tons; launch, August 8th. 

Prral, twin-screw steamer ; built by Phillip and Son, Limited ; 
to the order of the Crown Agents for the Colonies ; dimensions, 
100ft. by 23ft. by 9ft.; to carry passengers and goods in ferry 
service in British Guiana ; engines, two sets of compound surface- 
condensing engines, pressure 140 lb. per square inch ; launch 
August 8th. 

Syria, steel screw steamer; built by Sir Raylton Dixon and 
Co., Limited ; to the order of the National Steam Navigation 
Company, Limited, of Greece ; dimensions, 274ft. by 40ft. by 
22ft. 6in.; to carry 390 passengers and cargo ; engines, triple- 
expansion, 23}in., 38in. and 62in. by 39in. stroke, pressure 
180 lb. per square inch ; constructed by George Clark, Limited, 
of Sunderland ; launch, August 10th. 

BrisBANE River, steel screw steamer; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the British Empire 
Steam Navigation Company, Limited; dimensions, 412ft. by 
52ft. by 30ft.; to carry 8000 tons; engines, triple-expanzion, 
26in., 42in. and 70in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, August 21st. 
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THE WAR AND THE BRITISH ENGINEER. 


(By our Special Commissioner.) 
No, III.* 
WHAT IS AN “ ALIEN ENEMY ? 


‘Tus newspapers, the Chambers of Commerce and 
the various trade associations are being inundated 
with letters from manufacturers and others who are 
appalled at the attitude of the Government towards 
those German and Austrian individuals and business 
concerns which are carrying on their trade in Great 
Britain. When the war broke out a Royal Proclama- 
tion was issued making it a punishable offence for 
Britons to deal with alien enemies. This step, so 
promptly taken, was received with enthusiasm at 
ihe time, and people said to each other, in some 
surprise it must be admitted, “ Really the Govern- 
jient is taking an interest in British trade, and has 
done the right thing.’ Hardly, however, was the 
King’s signature dry on that document, when the 
(iovernment began placing large contracts with 
alien enemy firms in this country, thus restarting 
that flow of gold from Great Britain to Germany 
which is always passing in times of peace. 

Such a suicidal policy would be incredible if it were 
not that the Government, as I fully believe, is quite 
unconscious Of the fact that some of the firms it is 
encouraging are Alien Enemies, and I am quite sure 
that it is under the impression that it is difficult 
for those firms to remit money to Germany. But 
having committed itself to this policy, the Govern- 
ment has thought fit to endeavour to justify its 
action, 

There were two ways of doing this. The Govern. 
ment might and ought to have said, ‘* We, the 
Government, deal with Alien Enemy firms because 
the firms in question happen to produce something 
which we find essential for purposes of war. This 
fact, however, does not entitle private people to deal 
with them.” Had that policy been adopted, our 
manufacturers would have had but little to complain 
of, provided, of course, that the Government withheld 
all payments to the alien concerns from which pur- 
chases had to be made. But the Government elected 
to take the alternative course of defining an ‘“‘ Alien 
Enemy ” for purposes of trading in such a manner 
that the firms with which it had dealt came outside 
that definition. 

The announcement issued on August 2Ist, if it 
made anything clear at all, conveyed the meaning 
that as far as trading was concerned there was ro 
such thing as an Alien Enemy in Great Britain. That is 
to say, the mere fact that a German or Austrian 
happened to be in this country absolved bim from the 
veto to trade which everyone imagined that the Royal 
Proclamation would place him under. Hence it comes 
to this, that the only Alien Enemy with whom we may 
not deal is a German or an Austrian who is in his own 
country. Inother words, the Government only forbids 
us to deal with people with whom it is impossible for 
us to deal, because we cannot get at them just now. 
But we may go to a German or Austrian in England, 
and buy from him and sell to him. The only reserva- 
tion is that he must not communicate with his 
principals in Germany or Austria. But he may pass 
his orders through a firm in Holland or Denmark or 
Italy or any other neutral country, to be handed on 
by them to Germany or Austria, and he may remit 
money to the enemy countries through the same 
neutral channels, 

It is true that the Government professes to place 
awn embargo on remitting dividends to Germany or 
Austria, but that, too, is merely theoretical. Dividend 
coupons are negotiable assets which the bankers of 
neutral countries are quite willing to negotiate or 
to transmit to the enemy in the ordinary course of 
their business. 

In the eye of the British Government a German 
or Austrian “ naturalised’ as an Englishman is an 
Englishman ; in the eye of the British Goyernment 
any company registered in Great Britain is a British 
concern, no matter if the whole of the capital and 
all the directors are German. In the eye of the British 
Government for purposes of trading everybody living 
in Great Britain is a Briton, naturalised or not. 

It is true that in certain of the documents issued 
by the Government between the date of the Pro- 
clamation and the announcement of August 21st, 
more particularly relating to patents and_ trade 
inarks, this view is somewhat contradicted, but the 
fact remains that while the Proclamation made it 
a punishable offence to trade with an Alien Enemy, 
the subsequent announcement has left so many 
loopholes that practically every German in the 
country can evade the conditions of the Proclamation. 

I- have headed this article ‘‘ What is an ‘ Alien 
Enemy’ ?”’ because the Government has so con- 
fused the issue that the opinions of the highest legal 
authorities in the land disagree on the subject. It 
is for this reason that I am not quoting the words 
of the various official statements that have been 
issued, and am dealing with the subject on broad 
and practical, rather than on technical lines. Of 
this I am quite sure, that in view of the announce- 
ment of August 21st, there is nothing whatever to 
prevent any Englishman from purchasing anything 
he likes from the worst of our Alien Enemies in the 
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country. In a like manner he can sell anything he 
likes to such aman. In the latter case, the English- 
man can exact payment from the “ Alien Enemy.” 
But—and this is the only redeeming feature in this 
sort of transaction—I do not see that the English- 
man is obliged to pay for anything he purchases 
from an ‘‘ Alien Enemy.” I know of plenty of cases 
in which such payments have been made, and where 
the money has gone forthwith to Germany vid 
Holland. I know of several cases where solicitors have 
advised their English clients to make such payments. 
My humble advice as a layman—and I hope a 
patriot—is that no Englishman should during the 
war either buy from or sell to any individual or firm 
which has the taint of Germany or Austria in its 
constitution, whether whitewashed by the Govern- 
ment of not. Above all, we should make no payment 
of any sort to such concerns during the war. I do 
not see how the courts are in a position to deal with 
such cases now. I cannot see how any court could 
do more than impound the money until the war is 
over. Nor can I see in what manner it would benefit 
an Alien Enemy at the present day to advertise 
himself as such by bringing a case into court. 

Whatever the Government’s definition of an 
Alien Enemy may be, it is the first duty of people 
in this country to refrain in toto from dealing with any 
of the following :—{1) All Germans or Austrians 
in this or any other country who are not naturalised 
as British or some other allied or neutral nationality ; 
(2) All Germans or Austrians who have been so 
naturalised, unless they can prove that the naturalisa- 
tion was effected for bond fide reasons; (3) All un- 
incorporated German of Austrian trading concerns ; 
(4) All German or Austrian incorporated concerns, 
whether registered as ‘ British’? or not; (5) All 
incorporated concerns in which the shareholders 
are preponderatingly German or Austrian. 

Let me admit at once that I am aware that many 
people in this country will not accept the somewhat 
sweeping definition of the Alien Enemy that I have 
suggested above. In fact, I am not at all sure that 
THe ENGINEER, whose loyalty to the interests of 
British engineering has been proved beyond question 
during the last half century, will entirely endorse 
my view. The Editor,* however, has given me a 
free hand to express my views without reserve, and 
has authorised me to invite engineers to approve or 
criticise my attitude in this respect by letters 
addressed to him. The subject is one of such urgent 
importance to British engineering interests that 
every view should be aired at the present time. 
Personally—and I use this expression advisedly—I 
consider that those German concerns which possess 
works in Great Britain are the most dangerous type 
of Alien Enemy with which we have to deal. If the 
Governinent, from long habit, find it advisable to 
deal with them for one reason or another, it should 
impound them. It should take complete possession 
of them, and run them as Government establishments, 
leaving over all question of compensation until after 
the war. If it can be proved that people connected 
with these concerns have been using their position 
as so-called * British’ manufacturers for political 
purposes which are inimical to British interests— 
and there can be no question that some of them have 
done so—such works should be confiscated outright 
without any question of compensation. 

It is a satisfaction to see that the Chambers of 
Commerce and several of our organisations are taking 
this matter up with the Government, and it is even 
more satifactory to see certain signs that the Govern- 
ment is realising that its policy in this respect is not 
beyond reproach. 

In conclusion, I would say that having attempted 
to define what the Government considers to be an 
Alien Enemy and what the proper definition should 
be, it may be well to define a British manufacturing 
engineer. Until something better is found I venture 
to adopt the definition given by the British Engineers’ 
Association, which runs as follows :—‘ Any bond fide 
British firm possessing works in Great Britain where 
engineering plant or accessories thereto are manu- 
factured is eligible for membership, provided that 
such firm does not possess interests in foreign manu- 
factures or other foreign interests which might be 
antagonistic to British engineering. The mere 
possession of works in Great Britain does not in itself 
constitute eligibility.”’ Probably some readers of THE 
ENGINEER Will dissent from this definition, but at 
least it makes a good basis for further discussion. 

I submit that no German firm erects works in 
England, where labour and most other items in con- 
nection with manufacture are far more costly than in 
Germany, without some ulterior motive which will tell 
against British engineering interests. Such factories 
are merely branch establishments of very much larger 
concerns in Germany and serve mainly to obtain 
contracts which they could not have obtained unless 
they had posed as British manufacturers. Such 
contracts, obtained owing to the prestige of possessing 
works in Great Britain, are executed whenever possible 
in Germany, the works in England only being used 
when there is a stipulation that the plant must 

* We desire to direct our readers’ attention to a few remarks on this 
subject that we make in a leading article to-day. Broadly speaking, our 
view is that the employment of labour is far more important than the 
destination of profits. For every hundred pounds of profit which are 
sent to German shareholders from German-English works, many hundreds 
must be spent in wages, &c., in this country. There is, however, the 


difficulty that such works act frequently the part of agents for German 
firms. The question is complicated thereby.--Ep. Tuk E, 





actually be made in England. That condition, too, 
is continually evaded, so that these German works 
in England are merely nursing establishments for 
German trade. I do not share the view of some 
people that these German works in England should 
be encouraged because they employ a certain number 
of British hands. If they were to be shut down the 
increased volume of orders that would reach this 
country would be sufficient to employ many more 
British workmen than would be thrown out of 
employment by the closing of these concerns. 





FOTTINGER HYDRAULIC TRANSFORMER ON 
THE 8.8. KONIGIN LUISE. 


THROUGH the courtesy of Mr. W. Spannake and the 
editor of the Zeitschrift des Vereines Deutscher Inge- 
nieure we are enabled to give the following abstract 
of an exhaustive article which appeared some time 
ago in the journal named. The article gains addi- 
tional interest from the fact that the vessel dealt 
with was one of the first victims of the war at sea. 
She was sunk by the ill-fated Amphion and some 
destroyers on August 5th. 

Over eight years ago the Hamburg-Amerika Com- 
pany put into commission a direct turbine-driven 
steamer, the s.s. Kaiser, which has fully met all 
expectations and has held its own with similar ships 
fitted with reciprocating engines. When recently, 
however, it was decided to build a sister vessel it was 
arranged to put in high-speed turbines and reduce 
the speed of the propeller shafts by means of a 
Féttinger transformer. 

As a comparison, it may be stated that the pro- 
peller speed of the Kaiser is 560 revolutions per minute 
and that of the K6énigin Luise 450 revolutions per 
minute. The dimensions of the latter vessel are, or 
were :—Overall length, 88.42 m.; greatest width, 
11.78 m.; and displacement, 1720 tons. 

In determining the turbine speed, although the 
results of a long test witha 10,000 horse-power installa- 
tion proved that a reduction ratio of 5.3/1 was quite 
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Fig. 1 


satisfactory, and that the ratio of 6.5/1 would be 
quite safe, it was decided to be well on the safe side 
in this first installation and to adopt a turbine speed 
of 1800 revolutions per minute and a ratio of 4/1, 
giving a propeller speed of 450 revolutions per minute, 
as mentioned above. In view of the fact that the 
directional rotation of the turbine had not to be 
reversed since the reversal was effected by means of 
the Foéttinger transformer, and thus the turbines 
were working under similar conditions to those obtain- 
ing with land turbines, it was decided to superheat 
the steam and thereby considerably increase the fuel 
economy. This decision carried with it the adoption 
of water-tube boilers fitted with superheaters, and it 
was arranged to install the type manufactured by the 
Vulcan Company, in which the superheater is placed 
between the boiler proper and the air preheater, and 
which only gives a moderate degree of superheat. 
Three boilers were installed, each having 8 square 
metres grate area, 378.5 square metres heating sur- 
face,- 93 square metres superheating surface, and a 
working pressure of 17 atmospheres. 

The Main Engines.—There were two turbines, each 
driving a propeller shaft through a Fottinger trans- 
former, as shown in the Supplement. The output 
ofeach turbine was 2745 horse-power at 1800 revolutions 
per minute, and a notable feature in the design of 
each set is that the casing of the turbine proper and 
of the Féttinger transformer were bolted together, and 
thus only three bearings were required, as will be seen 
on reference to the Supplement. The advantage of 
this arrangement will be realised by contrasting it with 
Fig. 1, in which the number of high-speed bearings 
is at least doubled. Further, in order to prevent 
the ill-effects of want of alignment between the high- 
speed bearings of the turbine and the primary wheel 
of the transformer a piece of fairly flexible shaft had 
to be introduced. The separation between the 
casings would, no doubt, be of advantage if the 
Féttinger transformer were placed near the pro- 
peller, when a smaller shaft could be used from the 
turbine to the propeller. 

The erection at the works offered no difficulties, 
and it was much assisted by the self-centring of the 
respective turbine and Féttinger transformer casings. 
It was important that the bearings of the secondary 
wheel of the transformer should be accurately centred 
with reference to the primary wheel, and this was 
effected in the works by means of a cast iron test 
shaft. A small error between these two was not, how- 
ever, of vital importance, either as regards efficiency 
or reliability ; first, because the glands were of small 
diameter and any play due to wear was of small con- 
sequence ; and secondly, because rubbing did not 
affect the running, as had been proved by experience. 
The various parts having been satisfactorily erected 
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at the works, they were separated and sent to the 
ship for re-erection, which was carried out without 
any difficulty. In fixing to the ship’s frame the 
following points had to be attended to. The tem- 
perature expansion of the turbine case was about 
3mm. and the expansion of the transformer case was 
practically negligible. The exhaust portion of the 
turbine casing was bolted down to the frame with fitting 
bolts, and brackets were placed at each end of the 
turbine, and also at the back end of the secondary 
wheel of the transformer, and to allow for the expan- 
sion these brackets could slide, the bolts passing through 
oval holes. The rotor of the primary wheel of the 
transformer also shifted slightly with temperature ; 
that is to say, the coupling flange of the primary was 
displaced about 1 mm. from left to right—see Supple- 
ment—on attaining the working temperature. This 
displacement was taken care of in the erection by 
fixing the bearing of the secondary so that the primary 
wheel stood, when cold, 1 mm. too much to the right. 
Inasmuch as the machine was fixed at the turbine end, 
the thrust of the propellers was taken at this point, and 
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Fig. 2 


it was here, so to speak, that the turbine and propeller 
thrusts met. The rotor of the steam turbine con- 
sisted of a Curtis wheel of 1500 mm. mean blade dia- 
meter, followed by a drum carrying thirty-two reaction 
stages, divided up into seven groups. The turbine 
was designed for a 94 to 95 per cent. vacuum. The 
mean speed of the blades in the Curtis wheel was 
141.4 m. per second, and that of the last row of blades of 
the reaction portion 109 m. per second. The Curtis 
wheel and the drum were made of forged steel and the 
casing was of cast steel. Owing to the favourable ratio 
between the steam speed and the blade speed of the 
Curtis wheel the steam could be expanded in the 
nozzles down to three atmospheres, and the tempera- 
ture was reduced to 135 deg. Cent. at this point. 

The Curtis wheel and its blades were of the usual 
type, and owing to the high speed of the turbine a 
single wheel was sufficient. Thisallowed of the removal 
of the top casing in one piece, exposing for inspection 
the whole of the rotor and the shaft labyrinth packings. 
The turbine bearings had spherical seats and were 
forced lubricated. The governor and the safety 
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governor, as originally designed, ran at the same speed 
as the turbine, but after the trial trip a modification 
was made, and the detailed arrangement can be 
gathered from the Supplement. 

The centrifugal governor had a vertical axis and 
actuated a valve supplying oil under pressure to the 
servo-motor in a well-known manner. The governor 
moved this valve through a lever k, the fulcrum i of 
which could be shifted by means of the rod r and bell 
crankgby altering the lengthof the rod /, which could 
be effected by means of the hand wheel J. The 
speed could thus be fixed at any speed between 1000 to 
500 revolutions per minute, and at whatever speed 
the governor was thus fixed by the engineer the turbine 
was governed should a change of load occur. 

As a final measure of security, an emergency 
governor of the shaft type was provided — as shown in 
the Supplement—acting on the special valve—also 
shown in the drawing. The main valve was balanced 
and could be completely closed in 4} revolutions. 

With the arrangements described above, the 
handling of the turbine was a simple matter, and it was 
only when changing from full power ahead to full 





power astern that the main stop valve had to be closed, 
and thus the arrangement was the same as that which 
obtains with reciprocating steam engines. 

As regards the transformer, the general design 
is the same as has often been described, but simplified in 
certain directions. Thus, there was only one secondary 
wheel D,, and only one set of guide blades C, between 
this wheel and the reversing primary wheel A,. 
The simplification was possible owing to the small 
ratio of transformation 4 to 1, and notwithstanding 
the smallness of the diameter of the reversing wheel, 
the ratio of the ahead to the astern power was 70 per 
cent., which was considered ample. 

Moreover, the small volume of the reverse wheel 
casing was soon filled with water, and thus the time of 
reversal was much reduced. Another alteration was 
that the first ahead secondary wheel B, and with it all 
primary and secondary wheels, were made in one piece, 
which permitted the following method of erection : 

The spring rings m were first placed on the primary 
shaft P—Supplement—then followed the astern 
primary wheel A, and the gland n. Over the latter 
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were then pushed on in one piece the wheels B and 
D,, viz., the first forward secondary wheel and the 
astern secondary wheel. Then followed the ahead 
primary wheel A, slipped over the front end of the 
primary shaft and fixed thereto by a set screw head 0. 
The flange p of the wheel B was then bolted to the 
flange of the ahead secondary wheel D, which was 
secured to the secondary shaft S by a screw 0,. 
In this way primary and.secondary shafts with their 
respective wheels formed one piece, which could be 
landed into the bearings. The total weight was only 
2000 kilos., and when in position it had only to be 
coupled up to the turbine shaft. 

A further simplification was the arrangement of the 
water channels for collecting the leakage water 
from glands E and F and E, and F, through conduits 
of ample size into a chamber O in the casing of the 
runners which had an opening G discharging the water 
into a tank placed under the transformer. From this 
tank the water was returned by a special pump. 

A section of the manceuvring valves is shown in 
the left-hand top corner of the Supplement. The 
opening @ is connected to the ahead portion of the 
transformer, also to the space 6, which is in com- 
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munication with a,, which is connected to the astern 
portion of the transformer. The space 6 empties 
into the transformer tank. At the same time the 
spaces c and ¢,, which are under the pressure of the 
pump, are shut off by the valve body. Similarly, 
the spaces d and d, are connected to the chambers H 
and H,, which are in communication through the 
valve to the annular spaces e and. ¢,, which latter are 
connected to b and 6, by passages in the casing. 

The casing can therefore be emptied by either the 
main outlets N and N,—shown in Fig. 2—by the 
intermediary of the connected annular spaces a 
and a, or by the filling chambers H and H, combined 
with the interconnected annular spaces e and ¢, 
and the passages R and R,—shown in Fig. 2. The 
valve was shifted by hand by means of a lever on the 
starting platform. There were three positions for this 
lever, viz., ahead, astern and neutral. The extreme 
position of the lever to the right—as shown in the 
Supplement.—put the ahead transformer into opera- 
tion, and the extreme position to the left connected 
the astern transformer. 

Various particulars as regards the head, the water 
velocity, and the loss of head due to friction in the 
ahead transformer, are given in Fig. 3. In some slow- 
speed water turbines, owing to great changes in 











water velocity, a pressure less than that of the atinos- 
phere may obtain. This does not occur in these 
transformers, and in any case can be obviated by a 
proper choice of pressure produced by the ‘ make-up’ : 
pump. It will be observed that the pressure of the 
leak water returned by the make-up pump was four 
atmospheres. From the diagram given in Fig, 3 
the pressures in various parts of the ahead transformer 
can be obtained, and are given in Fig. 4, at a tine 
when the effective horse-power was 3100.) From this 
diagram the amount of axial thrust can be obtained, 
That due to the primary wheel tended to pull the 
wheel into the transformer, and was partly balanced 
by the steam turbine thrust. The axial thrust of the 
secondary wheels tended to push the transformer 
outwards, and the major portion of it was balanced 
by the propeller thrust. 

Each transformer set had its own tank. These 
tanks were separated by the keel plate of the boat, 
but could be connected by means of a sluice valve, aii 
normally this valve was open. The connecting pipes 
were made as short as possible, and they were <o 
arranged as to allow for heat expansion. The mak«- 
up pump had a short suction connected to the trans. 
former tank. This pump was a single-stage cor 
trifugal, driven direct by a two-wheel Curtis turbine 
of 400 mm. diameter, and governed by admitting, 
steam to one, two, or three nozzles. ‘There was also 
an emergency valve in case the speed or pressure 
exceeded certain fixed limits. 

The pump ran at 3500 revolutions per minute, 
and 14 horse-power was required. During rapid 


| manoeuvring it was desirable to increase the speed, and 
| at the trials this sometimes reached 4500. 
| was sufficient to deal with both transformers, but 


One pump 
ith 
this case the speed had to be increased to 480) 
revolutions per minute, 


TABLE I, 


1. Steam pressure on the engine side of 
the superheater .” 
2, Steam temperature on the engine 
side of the superheater rs 
Heat content of the superheated 


16-5 atm. 


242-0 deg. Cent. 


steam... . 697 cals. per kilo. 
4, Steam pressure in front of nozles ... 133-06 atm. 
5, Steam temperature in front of nozzles 231 deg. Cent, 
6. Back pressure in condenser 0-053 atm. 
7. Shaft horse-power 1620 
8. 


. Total steam consumption of of the main 
engines .. «29,600 kilos. per hour 
9, Addition for turbo dyn: ums ... 200 kilos. per hour 
10. Total flow from condenser : ©... * 25,800 kilos. per hour 
11. Temperatures of the condense Qi rs 


compartment 1 of the bot-well : 30 deg. Cent. 


12. Temperature of the feed- aad 

before passing pre-heater: ft,  .... 50 deg. Cent. 
13, Temperature of the feed-water after 

passing pre-heater: t, . 95 deg. Cent. 
14. Increase of temperatare of the feed- 

water: fj — tf... . a 15 dey, Cent. 

15. Steam ne in pre- cheater... 1-43atm. 
16. Steam content of exhaust steam: ¢ 606 cals. per kilo. 


17. Temperature and heat content of 
the condense of the auxiliary 


machines 104 cals. per kilo 


18. Heat supplied by the condense of 
the auxiliary machines ... 502 cals, per kilo, 
19. Weight of condense for auxiliary 
machines from the equation : 
q = tie. | 2540 kilos. per hour 
(¢ ty ) ty ty) 
20. Total feed : Q + q 28,340 kilos. per hour 


21. Heat supply to hot-well from the 


condense : Qt;.. 774,000 cals. per hour 


22. Heat sup ply to the hot-well from 

the condense of the auxiliary 

machines : «ty vee eee 264,200 cals. per hour 
23. The sum. of both heat ‘qeantities 

(21 and 22) 1,638,200 cals. per hour 
24, Heat content in total feed Q { a on 

entering pre-heater : (Q + q) ¢, 1,416,000 cals. per hour 
25. Heat produced in the mS A 


X = (Q + q)& —- (Qh + qty)... 377,800 cals. per hour 


26. Horse-power loss in the transformer 


597-5 hep. 


652 
27. Horse-power in secondary shaft of 

transformer: Ns. 4620 h.p. 
28. Horse-power in primary shaft : 

Rp Ne a i ID 

652 

29. Efficiency of the transformers... ... 88-6 per cent. 
30. Total heat in the boiler steam : Q J 19,750,000 cals. per hour 
31. Heat content of condense from main 

engines: Qt... 2. 14... ee 774,000 cale. per hour 
32. Heat content in the exhaust of 

auxiliary machines.. .. «1,539,000 cals. per hour 
33. Sum of Qt 4 Yq 2,313,000 cals. per hour 
34. Heat transmitted to feed water by 


transformer, and from boilers, 


J — ( 4 + 4%q) 


Q & 17,437,000 cals, per hour 
m Saving of coal due to heat “produced 


35 
in transformers transmitted to 
feed 2-16 per cent. 
(Q4 +47 %) 
36. Total efficiency of the hydrodyn: unic 
transformer a 90-76 per cent. 


Normally the feed water of the boiler was used to 
supply the transformer, and by this means the 
greater part of the heat produced in the transformer 
could be transmitted to the feed water. The connec- 
tions are diagrammatically shown in Fig. 5. The 
greater part of the steam from the boilers ws 
delivered to the turbine by the pipe marked I, and 
after passing the condenser and air pump was dis- 
charged as water into compartment 1 of the hotwell, 
overflowing to compartment 2, A small part of the 
steam in the boilers went by the pipe la to the 
auxiliary machinery, and thence through the pre- 
heater, where it was condensed into compartment 2 
of the hotwell, where it joined up with the first 
portion, whence it was pumped back into the boiler, 
passing through the pre-heater on its way. 
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As previously explained, leakage from the trans- 
former fell into the transformer tank, and was pumped 
back by pipe II. Connected to this circuit was circuit 
3. which obtained water from compartment I of the 
hotwell, which was mixed in the pump with 2 and 
thence flowed back along 3 into compartment 2 of the 
jotwell. The temperature of 2 could thus be 
reculated by the amount of water allowed to pass 
through 3, and the heat produced in the transformer 
was carried to compartment 2 of the hotwell, thence 
to the boiler. The whole, or any part of the feed 
water, could be passed through circuit 3, and the 
temperature of the transformer depended on the 
amount, thus diverted. 

‘lo prevent any interruption in the feed water the 
circulation in 3 had to be rapid, and it was also neces- 
sary to keep the height of the water in the transformer 
tank ata practically constant level. A ball valve would 
have been unsatisfactory as a method of regulating 
the flow in circuit 3, and, moreover, the level in the 
tank varied, depending on whether the transformer was 
working ahead or astern, or was neutral. The method 
adopted consists of an ejector, worked by the pump 
discharge, and producing a vacuum so soon as its 
suction pipe was closed by the level of the water in the 
transformer tank rising to the level of the mouth of 
this pipe. A valve normally held open by a spring was 


whence 
gx 903=4) 

(tq — ty) — (ts — &) 

The following quantities of heat flowed into the 
second compartment of the hotwell :— 

(1) The water heat of the main engines, together 
with that of the turbo-dynamos = Q 4. 

(2) The water heat of the condense of the auxiliary 
machinery = q t,. 

(3) The heat produce in the transformer and trans- 
mitted to the feed water = X. 

The sum of these quantities of heat must be equal 
to the heat flowing out of compartment 2, viz.:— 


(Q + 9) te 

Hence 
Q4h+q+X=(Q+ Q)4, 

whence 
X=(Q+ 9)4—(Q4+ qt). 


Strictly, a correction should be made for radiation, 
but it is shown that this correction was under 0-28 per 
cent., and was considered, therefore, to be negligible. 
{t follows that the horse-power loss in the trans- 


former was oo (632 are the calories equivalent to 


1 horse-power hour.) 





TABLE II. 


Name of ship Kaise ». 





Date of trial a cats ier tpn 
Length between perpendiculars, m... 


Greatest besm, m.... 11-65 
DPAUMIGNIS Sethi o5) e005 7-20 
Water displacement, cu. m. 1900 
Speed of ship, knots a 20 


Ty pe of boilers 
Yarrow- Vulcan 


Boiler pressure, atin. 
Conditions of draught .. 
air pre-heater 
Superheat (difference compared with tempera- 
ture of saturation) 


Grate surface, sq. m, 32 
He ting surface, sq. m. 1696 
Type of turbines . Curtis - ALE G.,* 


on every — shaft | 
Reversing turbine} 
installed 


Connections and number of shafts (Tu = 
turbine, H = high-pressure, N = low-pres- 
sure, K = condenser, Tr = transformer) 


Weight of the main engines, including trans- 
mitting gear, tons 


Numbers cf revolutions, rp.m.... 0.0.0 0... 552 
Out dee ait ek Sden tase sks 6009 
Steam consumption of tbe main engines alone, 6-2 


referred to the output on the screw shafts, 
kg. ef. p.s.-h. 

Fuel (coal) consumption of main and auxiliary 
engines, referred to the output on the screw 
shafts, kg./ef.p.s.-h. 


closed by the vacuum so produced and throttled the 
delivery valve from the hotwell, and also opened the 
discharge valve into compartment 2 of the hotwell. 
When the level fell the vacuum was broken, and these 


valves resumed their normal position. There were three | 


such suction pipes, the openings of which were arranged 
for the levels required for astern, ahead and neutral 


positions, and they were put into circuit by the | 


inanceuvring lever on the starting platform. This | 
arrangement was found to act perfectly, the 


water being maintained within 15 mm., representing 
80 litres of water. The circulation of water or steam 


in the various pipes was as follows :—Pipe 1, 8-33 litres | 


per second ; pipes 1 and la, 9-73 litres per second. 


In both transformers there was a circulation of 3616 | 
litres per second, which was not seen, but circuit 2, | 


carrying the leak water, had acirculation of 36 litres 
per second. 

Inasmuch as the loss in both transformers was 720 
horse-power, corresponding to 126-2 calories per 
second, the temperature of the leak water was increased 
by 3-5 deg. Cent., which was also the difference in 
temperature between the transformer tank and the 
transformer itself. Calculations are given showing 
that the mean temperature under these conditions of 
the transformer water is 71-1 deg. Cent., and it was 
found that at this temperature the efficiencies 
improved. 

The increase of temperature of that portion of 
the feed which passed through the transformers gave 
a means of calculating the efficiency of the trans- 
former, as will be seen by the following :—Let the 
flow in circuit 1 be denoted by Q, and that in circuit la 
by q. Further, let i, be the heat per pound contained 
in the exhaust of the auxiliary engines and ¢, the 
temperature of the condense of this exhaust steam, 
and let ¢, and t; be temperatures of the feed before 
and after passing through the pre-heater. Then 

(Q + q) (3 — t%) = q (i, -t) 


| September 9th, 1905 
92-00 


3 water-tube boilers, 


Howden pant with| Closed 


Curtis wheels and! 
21 pres-ure stages} 





Caesarea. Normaonia. Koén‘gin Luise. 














January, 1911 February 25rd. 1912 | Sey tember 26th, 1£13 
865 +5 83-8 


OD 88-5 
11-87 10-9 11-78 
7-26 7-15 7-15 
1990 1864 1720 
2 19-68 20-1 
2 double-ended cylin-| 1 double-ended and] 3 water-tube boilers 


with superheater-, 
type Vulcan 
17-0 
Howden plant with 
air pre-heater 


single-ended cylin 
drical boilers 
11-25 

Clo-ed heating space 


drical boilers 


11-25 
heating space 


= — Approx. 35 deg. C. 
31-3 28 24 
1200 945 1135 


Curtis - A. E.G, - Val- 
can, 1 Curtis wheel 
and 1 reaction drum 
on each shaft. No 
reversing turb‘nes. 
Reversible Fit- 
tinger transformers 
with transmission 
ratio 4:1 


N:Ja | N=Tu ! 

K | [|« 
| m>() 

| 

‘ i 


45, including water 


Parsons pure reaction 
turbine and 1 low- 
pressure turbine on 
each of the 2 shaft 
with reduction gear 
toothed wheels. Re- 
versing turbines in- 
stalled 


5, Parsons pure reaction 
turbine, 1 high-pres- 
sure turbine on the 
centre shaft, 1 low- 
pressure turbine on 
each of the side 
sbafts. Reversing 


turbines installed 


be 


Tr 


500 h.p. 1990, lp. 1365, Turbines 1827, screws 
| screws 310 153 
6760 5050 5490 
6-75 5-47 5-39 
0-71 0-605 0-595 


Table 1. gives the results of tests made on October 
17th, 1913, illustrating the use of the above 
equations to determine the efticiency of the system. 

| The trial lasted for three hours. 

Table II. gives a comparison of ships of nearly 
'the same size, having different arrangements of 
turbine-driven propellers :— 








GERMAN TRADE IN LATIN- 
AMERICA. 


(By our Special Commissioner in South America in 1910 and 1911.) 
No. IL.* 


For many years before the Argentine Republic 
|commenced to show signs of great commercial 
| development, and while the relations between the 
| native importers and British houses had been left 
| very much without any interference upon the part of 
|other foreign competitors, the export from this 
| country of farm machinery, locomotives, iron and 
poner manufactures, agricultural machinery, imple- 


| BRITISH versus 


ments and steel wire for the fencing of the enormous 
areas of cattle-raising country remained almost 
entirely in the hands of British and United States 
manufacturers. It was but right that this should be 
so; it had been British capital which had been 
employed to build the railways, finance the land 
companies, and direct the early, and therefore the 
most costly, arrangements for opening up the virgin 
country. Then, when everything was proceeding 
smoothly and the prospects of all this British capital 
earning a substantial return seemed promising, came 
the Germans with their competition and unscrupulous 
attempts to wrest the trade fromus. They had, up 
till then, not invested a single pfennig in Argentina. 


* No. I. appeared > eptember 4th. 











On the contrary, they were taking money out of it 
in the form of wages—and substantial wages too— 
paid to them by English managers to whom they 
sold their services as clerks, overseers, and super- 
intendents. It is worthy of note that many of these 
same clerks and superintendents afterwards became 
keen rivals on their own account, having induced 
some of the local Argentine industrial magnates, 
among whose families they had intermarried, to 
finance them. In relatively few instances have 
Germans themselves found the capital upon which 
they have started in life; in practically all cases 
they have induced others to do this for them. The 
average German takes no risk, unless it be unavoid- 
ably thrust upon him. He generally endorses his 
compatriot Ludwig Tiek’s dictum—* Fiir den 
Verniinftigen Menschen giebt es gar keinen Zufall ”— 
‘For a sensible man there is no such thing as chance.” 

To-day, owing to the condition of things in Europe 
and the general stagnation of trade in Argentina, the 
position of German traders and of those who trusted 
in them is indeed serious. The one and only German 
bank in Buenos Aires absolutely refuses to give credit, 
and not one of the other monetary institutions will - 
do so either. There is no money to be had; the 
British houses with but few exceptions do not require 
it. They are, by reason of the safer and sounder 
business which they carry on and the absence in their 
books of the wild and reckless speculative accounts 
such as adorn the ledgers of many German firms— 
again it is not their own money, but that of their 
financial supporters which is at stake—enabled 
to tide over the prevailing shortage of funds 
and must inevitably survive the disasters of to-day. 
Not so the German. He can never again succeed in 
occupying the position in Latin America which he 
literally stole from us, for apart from any sentiment 
which the more chivalrous Latin-American peoples 
may cherish against his nation on account of the 
unspeakable barbarities which have been practised 
during this unhappy war upon innocent women and 
little children, for whom the warm-hearted Southerner 
entertains an almost religious veneration, the war 
will have taken away the power from our Teutonic 
competitors of delivering the goods which they have 
undertaken to supply, or of redeeming other of their 
business contracts. Once out of the running, I 
believe that they will remain out. At least it is our 
concern to see that they do. But the drawbacks which 
we, as shippers to Argentina, must face to-day 
include the impossibility of moving the large grain 
stocks, because no bills can be drawn at the present 
time on Europe, and the banks can no longer finance 
cultivators. This means, of course, that no farmers 
will be able to purchase additional machinery and 
implements or to pay for what they have already 
obtained. Moreover, there is danger of heavy depre- 
ciation of the value of currency, which will be still 
further aggravated if the Government carries out its 
threat to prohibit the exportation of wheat, the effect 
of which would tend entirely to stop purchasing power. 
It is as well for manufacturers and shippers on this 
side to recollect these points, since by so doing they 
will be enabled so to guide their policy as to reduce 
their losses to a minimum. 


Agricultural Machinery. 


The Germans have been by no means our most 
formidable rivals in Latin-America so far as farm 
machinery and implements are in question. The 
North Americans have done even more to eat into 
our markets, and to-day there is more North American 
machinery sold in the South and Central American 
States than that of any European country. Under 
this head is included 3-26 per cent. of the total 
imports into Argentina, which are principally from 
the following countries and in the order named : 
the United States, France, Germany, Italy, and 
Great Britain. In some classes of farm machinery 
we make a better show than Germany ; in others we 
have done worse. Thus in the case of ploughs, while 
the United States supplied by far the greater share, 
we sold more of these machines than the. Germans. 
There were 70,775 ploughs imported into the Republic 
in 1913, the value of which amounted to 1,296,922 
dols.; harrows, 1728, worth 34,560 dols.; mowers, 
851, worth 65,950 dols.; reaping and heading 
machines, 916, worth 141,130 dols.; reapers and 
binders, 10,617, worth 1,907,142 dols.; drills and 
planters, 15,115, worth 369,092 dols.; thrashing 
machines, 1,172, worth 1,427,100 dols.; shellers, 
both power and hand, pitchforks, shovels, spades, 
ploughshares, farm tools, and other similar articles 
came mostly from the United States, but a fair pro- 
portion from Germany and the. United Kingdom. 
Taking the total of agricultural implements and tools 
exported to Argentina by the two countries last 
named, we note that Germany enjoyed a _ trade 
worth about half that recorded by the United 
Kingdom. But the total for all the world showed 
that Germany supplied such goods to the value of 
£1,098,550, compared with our £499,500. When I 
come to speak of our trade with Brazil a somewhat 
similar state of affairs will be revealed. 

That the Argentine Republic offers in normal 
times an excellent market for agricultural machinery 
and implements may be gathered from the fact that 
about seven years ago there were found in that country 
368,172 ploughs, 165,304 harrows, 14,468 rollers, 
42,055 sowing machines, 38,291 mowing machines, 
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4862 threshing machines, and 23,793 grass mowing 
machines. The large employment of mechanical 
inventions is explained by the dearness of all classes 
of manual labour and the scarcity of it. Moreover, 
all fuel is extremely expensive and is becoming more 
so every year. 

If British manufacturers would bear in mind that 
all parts of the small machinery which they send out 
to Latin-America should be made interchangeable 
they would increase their popularity and, as a conse- 
quence, extend their connections immensely. The 
great difficulty of replacing quickly any broken parts 
and the long delay experienced in receiving these 
from English makers, who do not apparently think 
it worth their while to trouble about the orders 
received—and their local agents are nearly always 
indifferently supplied—render British machinery 
more or less difficult to sell. Inasmuch as we have 
nevertheless a trade in these things, as the above 
figures show, it is clear that the removal of the dis- 
abilities mentioned would result in our trade becoming 
doubled or even trebled, for the superior quality of 
our machines is not denied and, indeed, is undeniable. 

I have not troubled to set forth here the com- 
petition which is offered in these particular markets 
by our other * enemy,’ Austria-Hungary, because 
they do not very seriously count as rivals. The whole 
of the traceable trade done by that country in tools 
and agricultural implements amounted to only 
£196,400 for the year 1912, and to considerably less 
for 1913, while ours touched £500,000 for the first- 
named and reached over that sum for last year. The 
amount sent by Austria-Hungary to Argentina, 
or indeed to any one of the Latin-American Republics, 
was so small as not to be worth record. 


Railway Plant, Motor Cars, &c. 


We may now glance at the respective trade carried 
on by Germany and the United Kingdom with 
Argentina in connection with railway cars, equipment, 
rails, carriages, automobiles—motor cars—and 
bicycles, under which head is included 8.52 per cent. 
of the total imports into the Republic. In relation 
to this important branch of the engineering trade, 
the United Kingdom stands very high up, in spite of 
the arduous efforts of both the United States, Ger- 
many, and France to supplant us. In some few 
instances we have been superseded, but in others we 
remain unassailable. 

Notwithstanding the fact that the Germans do 
not own or control a single railway system in Argen- 
tina, and that they have hardly any funds invested 
in such enterprises, they have of late years succeeded 
in obtaining a decidedly firm footing for their loco- 
motives. I am sorry to add that some British con- 
cerns are to be found among their customers in that 
country in spite of the admittedly inferior character 
of the German-built railway engine ; cheapness and 
easy terms of credit have alone succeeded in securing 
these orders for Teutonic firms in competition with 
British and North American firms. Among the 
German houses which have made progress in Argen- 
tina are A. Borsig, of Berlin, whose locomotives may 
also be met with in Costa Rica, Colombia, Venezuela 
upon the German-owned Great Valencia Railway— 
and other of the Latin-American States. Messrs. 
Henschel and Sohn, of Cassel, Maffei, of Munich, and 
the Hannoversche Works, of Hannover, are fairly 
well known in South America. Nor is it only in this 
part of the world that the Germans have scored a 
success ; in India, Egypt, and recently in England, 
when the very unpatriotic and indiscriminating Port 
of London Authority passed an order for six large 
locomotives to the German firm of Hohenzollern— 
ominous name—of Diisseldorf, merely because the 
bid received from them happened to be lower than 
that sent in by any British firm. Assuredly the 
quality and lasting powers of the engines could have 
weighed but little, or not at all, with the Authority. 
However, it is satisfactory to say that the order has 
been now cancelled, and we will not stop to inquire 
whether this belated decision has arisen from the 
fact that conscience had spoken or that, owing to the 
exigencies of the situation, the locomotives from 
Germany could not be delivered. 

Whence so many railway locomotives have been 
received have also come many thousands of tons of 
steel axles. The notorious firm of Krupp, having 
learned all that it wanted to’ know regarding the 
making of British steel axles for the South American 
market—a knowledge to which one of our leading 
ironfoundries kindly assisted them by allowing 
representatives of the firm to wander at will over its 
factories, taking all the notes that they wanted and 
even interviewing some of the officials of the esta- 
blishments upon any points concerning which their 
personal examination had left them in doubt— 
promptly sent out travellers to canvass the whole of 
the Argentine, Brazilian, and Chilian Governments 
concerning future orders for railway axles. It was 
useless to approach any of the British-owned railway 
managements, although in one case the local manage- 
ment actually approached the representative of 
Krupp. The results of this commercial campaign 
are to be seen in the German official returns with 
regard to a trade on which, up till recently, they were 
practically silent. No less than 80 per cent. of 
the total export of German railway axles, parts of 
railway wheels—hubs, tires, frames—railway wheels, 
&e., are sent over-sea, and of the total value of these 











manufactures thus disposed of amounting to 
£1,095,000, some £16,000 worth are dispatched to 
Argentina. Brazil takes even a greater supply, 
namely, to the amount of £63,000, while Chile, 
which has become a very valuable market for all 
German railway material and equipment since the 
State Railways were handed over to the management 
of a German, takes axles, &c., to the amount of 
£14,000. The following comparisons between British 
and German supplies to three of the principal Latin- 
American States, Argentina, Brazil, and Chile, may 
prove interesting :— 
Argentina, 


Railway wheels Tires and Total, 
and axles, axles, 
£ £ £ 
United Kingdom... 202,000 83,000 285,000 
Germany 16,000 16,000 
Brazil. 

United Kingdom.. 35,000 15,000 50,000 
Germany 63,000 - 63,000 
Chile. 

United Kingdom..: 16,000 5,000 21,000 
Germany 14,000 14,000 


Up to the time of the outbreak of war the firm of 
Krupp, of Essen, was tendering in different parts of 
South America for tires manufactured from one out 
of their three grades of steel—-Siemens-Martin, 
Krupp’s crucible, and Krupp’s special, namely, the 
** special ’’—whereas between June of 1910 and July 
of 1913 they had quoted for all three types. In this 


gear gives 


| praise. 


ELECTRIC VEHICLES. 
No. VI.* 

THE absence of clutches and gear-boxes on electric 
vehicles simplifies the driving mechanism 
siderably. A good deal of unnecessary 
plication was undoubtedly introduced in some of 
the early designs, but in most modern electric vehicles 
the transmission arrangements are worthy of «|| 
Double chain drive is commonly adopted 


con. 
Com. 


|on commercial vehicles, the first reduction being 
| effected by a silent chain of the inverted tooth 


type, and the final drive to the wheels by roller 
chains. Some vehicles, however, are fitted with 4 


| totally enclosed rear axle and motor in one unit, the 


drive being by a Hindley worm gear. Tests have 
BY é 


| proved beyond doubt that a carefully designed worn 


high efficiency, which is maintained 
after many years of uninterrupted running. For 
pleasure cars the chain drive has been almost entire|, 


abandoned. There appears to be some diversity of 


| opinion among manufacturers as to the relative merits 


country alone the firm had obtained orders latterly | 


amounting to £30,000, and at the beginning of July 
last their works were fully employed in turning out 
these tires. 

At least one of Henschel and Sohn’s locomotives 
is to be found upon the Provincial Railway of Buenos 
Aires; Herr H. Bustos Moron, the agent in Buenos 
of the German firm, is a particularly energetic and 
successful canvasser. The Hannoversche Machinen- 
bau, whose factories are at Hannover-Linden, are 














of different transmission systems, and, as we hope to 
show in these articles, a good many arrangements are 
in use. Ball bearings are largely employed, and have 
proved very durable in connection with countershafts. 
For heavy loads, however, the roller bearing of tho 
Timkin type has proved itself superior, for it can be 


| adjusted to compensate for wear. 


The drawing, Fig. 36, shows a three-wheel gear. 
less electric van as supplied by the Cedes Electric 
Traction Company, of 112, Great Portland-street, W. 
The company builds a 10 ewt. vehicle of this type, 
which is equipped with a battery of sufficient capacit, 
to enable it to run 35 to 40 miles with one charge, 
the maximum speed being about 12 miles per hour. 
Twelve units are required to charge the battery fully, 
and with current at Id. per unit the cost for current 
per mile is about one-third of a penny. The vehicle 
is equipped with a Cedes motor embodied in the front 


Battery forms Drivers 
\Seat which can be | 
8 \casily hited off and’ 
replaced in Imnutes, 

4 
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Fig. 35—CEDES THREE-WHEEL ELECTRIC VAN 


also well represented in the Argentine capital, as are 
J. A. Maffei and Krauss and Co., both of Munich, 
and A. Borsig, Tegel, who employ 14,000 men and 
have their own offices in Buenos Aires, Mexico City, 
and Rio de Janeiro. The latter firm claims to have 
constructed 7600 locomotives of the same type as 
those to be seen in use in Argentina, and to turn out 
500 locomotives for different parts of the world every 
year. Then there is the comparatively new firm—so 
far as South America is in question—of Van der 
Zypen and Charlier, of Cologne-Deutz, which manu- 
factures all kinds of railway coaches and _ bogies, 


employing 4000 men and turning out 6000 wagons | 
| particularly suitable for fire engines, first aid cars, 


annually. Among railway tool manufacturers who 
have established a very enviable connection in 
Argentina, in active competition with such British 
firms as Alfred Herbert, Limited, of Coventry, is 
J. E. Reinecker, of Chemnitz, who has long adver- 
tised in British trade publications, and thereby has 
secured a good connection in this country also. 

In the next article upon this subject I shall 
endeavour to show the relative positions between 
the British and German iron and steel markets just 
before the commencement of the war and the probable 
effect of this catastrophe upon the trade of Germany 
in South and Central America. 








Axsout 65 per cent. of the permanent way of the Swiss | 


Federal Railways is equipped with steel 
The weight of the sleepers is 25-16 kilos. per running 
metre, and when the holes for the rail attachments are 
complete they weigh 72-5 kilos. (159-81b.) each. The 
tensile stress specified is from 35 kilos. to 45 kilos. per 
square millimetre, and the entire trough piece must be 
capable of being bent back double without showing any 
crack. At the switches double-trough sleepers are used, 
which weigh 125 kilos. (275-5 lb.) each. We believe that 
the Abteilung der Oberbaumaterial-verwaltung (Chief 


of Permanent Way Material) at Berne would be glad to 


receive quotations for steel sleepers. 


sleepers. 


| 


wheel, as shown in Fig. 37. This particular drawing 
relates to a motor fitted to a Cedes trolley omnibus, 
but a similar type of machine is fitted to the com- 
pany’s battery vehicles. .It will be perceived that 
the field system is mounted directly on the axle, 
whilst the armature is built in the wheel. A radial 
commutator is also used on these machines, which 
prevents the brushes chattering when the vehicle is 
running on uneven roads. The cable transmitting the 
current passes through the axle. Normally the motor, 
which is dust and water-tight, develops 5 horse-power, 
but it can give 7 to 8 horse-power if required. Its 
efficiency is 90 per cent. This driving system is 


and turntable ladders. It has been found that it 
is possible to get them well away from the fire station 
within six or eight seconds, and they are more easil) 
controlled and driven than a petrol or steam-driven 
vehicle. With vehicles of this kind speeds up to 
30 miles an hour can be obtained and a distance of 
60 miles covered with one charge. Tests made on 
the Continent have indicated that the Cedes electric 
system is cheaper than horse, petrol and steam trac 
tion. In Fig. 39 two Cedes first aid vehicles built 
for the London Fire Brigade are shown. The centre 
vehicle is equipped with a petrol engine. Fourteen 
of these electric vehicles have been built for the 
London Fire Brigade. When fully loaded with fire 
equipment, ladder, and men they attain on level 
ground a speed of 25 miles per hour, and on a gradient 
of 1 in 20 15 miles per hour, and with one charge will 
run from 30 to 35 miles at an average speed of 20 miles 
per hour. The weight is 5 tons 10 cwt. Six Cedes 
electric turntable ladders have also been supplied to 
the London Fire Brigade. The chassis for one of 
these is shown in Fig. 40, and the chassis fitted with 
the Magirus ladder is shown in Fig. 39. The position 
of the Tudor battery is clearly shown. When fully 


equipped the total weight of the vehicle is 5 tons 





* No, V. appeared August 28th. 
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15 ewt., and the speed 25 miles per hour. By means | 





60 miles with one charge. To render the ambulance 


of an electric motor the 90ft. ladder is raised to its full | proof against vibrations caused by inequalities of the 
height in 10 seconds. As in the case of the first aid | road the chassis is specially constructed ; the springs 
vehicles, the motors are embodied in the front wheels. | are exceptionally long and are made of specially 





selected and tempered steel. The 
vehicles are also fitted with special 
brakes designed with a view to avoid- 
ing shocks and jars. 

We have often referred to the very 
successful petrol-electric omnibuses 
which are built by W. A. Stevens, 
Ltd., of 26, Victoria-street, S.W. The 
progress which these vehicles have 
made during the last few years indi- 

















Fig. 37—SECTION OF CEDES MOTOR 

The controllers are specially designed for road service, 
having renewable contacts and giving four speeds. 
The makers point out that the greatest source of 
worry on all heavy mechanically propelled vehicles is 











which the makers desire to subject it before it is 
actually placed upon the market, and it may 
therefore undergo some alteration; but it seems 
to be built on thoroughly sound lines and will 
in all probability meet with the same success as the 
company’s other manufactures. It is built on a 
standard 40 horse-power petrol-electric chassis with 
a 13ft. 6in. wheel base and an overall length of 
19ft. 4in., the wheel track being 5ft. 6}in. A 
pressed steel frame with five cross and two longi- 
tudinal members supports the battery and motor. 
A propeller shaft fitted with flexible joints at each 
end transmits the power from the motor to the back 
axle, the latter being worm driven with the worm 


cates very clearly that the petrol- | above the worm wheel. 


wy an. = a/ \ e o 
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Fig. 33-CEDES ELECTRIC TURNTABLE LADDER WAGON 


electric system is not quite such a silly idea as was at 
first supposed, and it is well that those who still have 


At the centre part of the back axle is a steel casing 
with a 'arge opening in the top. ‘The worm casing, 


doubts as to the possibility of pure electric vehicles | which carries the worm wheel with its load and thrust 


making headway should bear in mind that not so 














Fig. 33—CEDES FIRST 





AID FIRE ENGINES 


the gearing. By embodying the motors in the wheels, , very long ago similar doubts were expressed with | 


however, all trouble of this kind is eliminated, and the | 
running costs greatly reduced. It is possible to 
remove the motor wheels in a very short space of 


regard to petrol-electric vehicles. 
there is an opening in this country for battery cars, 
W. A. Stevens, Ltd., have now turned their attention 

















Fig. 40—CEDES CHASSIS FOR ELECTRIC TURNTABLE LADDER WAGON 


time. The Cedes system is specially suited for 
ambulance work, for the absence of gearing ensures 


smooth and silent running. Electric ambulances are | demonstration at Birmingham. 
built for speeds up to 20 miles per hour, and can run! this vehicle has not yet been put to all the tests to 


to the design of these vehicles, and the first specimen, 
which is shown in Fig. 41, was included in the recent 
We believe that 


Recognising that | 


ball bearings, is dropped into the back axle case as a 
complete unit, forming a cover for the opening. Two 
steel tubes formed by boring solid 60-ton steel bars 
are pressed into the axle casing forming the remaining 
part of the axle, and over these tubes are pressed 
steel castings, which form the spring seats to which 
the brakes are anchored. These castings are securely 


| bolted to the back axle casing so that the torque 


is transmitted through them to the springs, no torque 
rods being fitted. 

The road wheels, which are driven from the differ- 
ential bevel wheels by means of shafts castellated 
at each end, are of casi steel, the front and back pair 
being fitted with 960mm. by 120mm. and twin 
1010 mm. by 120 mm. solid rubber tires respectively. 
To ensure comfortable travelling the springs are made 
long with very little camber. ‘There are two brakes, 
applied to separate drums fixed to the back wheels, 
the foot brake being an internal expanding brake, 
whilst. the hand brake is of the external hand pattern. 
Under the bonnet is a Tudor battery composed of 
eighty cells and having a capacity of 195 ampére- 
hours. It occupies the same position as the petrol 
engine and dynamo of a standard petrol-electric 
vehicle, and is therefore very accessible. Current 
from the battery is supplied to a four-pole series 
interpole motor rated at 40 brake horse-power. 
With a lorry body the total weight of the vehicle is 
about 7 tons. With a load of 3 to 4 tons a speed of 
about 12 miles per hour is maintained, and the 


| battery is capable of running the vehicle 35 miles 


over average country roads with a single charge. 
The controller, which is fitted with magnetic blow- 


| out coils, gives five forward speeds and one reverse 


speed; there is also an electric brakenotch. We under- 
stand that when building other electric vehicles the 
makers propose to use a 40-cell battery of double 
the ampére-hour capacity of the 80-cell battery now 


| employed, this complying with the recommendations 


| when opened downwards to support 


of the Electric Vehicle Committee. 

The standard lay-out of a chassis for a commercial 
vehicle as built by the Edison Accumulator Company 
is shown in Fig. 42, which applies to all models 
from 2 to 5 tons loading capacity. Uniform weight 
distribution is gained by sliding the accumulator 
in a ventilated vertically divided double com- 
partment fitted with hinged side doors, which serve 
two roller- 
mounted accumulator sections. It is therefore 
possible to inspect the cells with great ease. The 
motor controller switch pedals, ampére-hour meter, 
and other mechanical and electrical units are 
all very accessible. From a series motor situated 
under the driver’s footboard power is transmitted by 
a propeller shaft to a differential bevel-type jack 
shaft, from whence it is transmitted to the rear wheels 
by roller side chains. This form of drive, the makers 
contend, is one of the simplest, most mechanical, 
efficient, and durable that has so far been devised, 
and presents the advantage of making possible the use 
of a very strong but light form of rear axle construc- 
tion. All wheel bearings are of the Timken tapered 


| roller type, whilst other bearings are of the ball type 
| and totally enclosed, this preventing the ingress of 


grit and water. It will be perceived that this chassis 
is constructed on very simple lines. The general 
lay-out of all chassis from 7} cwt. to 30 cwt. follows 
essentially the same lines as those of the heavier 
vehicles, with the exception that the final trans- 
mission is taken by a bevel or worm-driven rear axle 
from an enclosed spur pinion reduction gear forming 
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an integral extension of the motor casing. The | for eighteen hours per day entirely on boosting current 
method of working these vehicles is as follows. If | obtained during a four minutes’ charge at the end of SHEET METAL WORKING MACHINERY. 
No. I. 


the daily mileage be short, it is sufficient to charge 
the battery during the night, when current can some- 














Fig. 41—STEVENS ELECTRIC VAN 


times be obtained at reduced rates. But if it be 
desired to run a greater distance than that corre- 


sponding to one complete battery discharge, short 


each four-mile line. The following table, which has 
| been supplied to us by the makers, shows what can 
be done with a }-ton Edison van :- 


Charging rate, ampéres 30 60 90 120 150 
Mileage capacity added per 
five minutes’ boosting ss ae .6,,. 3.4. 3.3 .. 4 


It will be noticed that, apparently, the mileage 
capacity added per five minutes boosting increases 
in direct proportion to increases in the charging rate. 
The Edison accumulator may be boosted at five 
times normal charging current for five minutes, 
four times normal current for fifteen minutes, three 
times normal current for thirty minutes, or twice 
normal current for sixty minutes. 

The upper table below gives the operating costs of 
Edison accumulator commercial vehicles, the figures 
being intended to present an average estimate of 
the cost of operating under town and suburban 
conditions on good roads. Variable charges, such 
as garage, lighting, washing, management, are not 
included, as they vary greatly under different cir- 
cumstances, 

The lower table shows the cost in pence per vehicle 
mile. These figures are also intended to present an 
average estimate, and are based on the conditions 
given above. 

















Fig. 42-EDISON TWO-TON CHASSIS 


‘* boosts “* can be given each time the car returns to 
the loading platform. By giving the battery short 
charges the voltage, and consequently the speed, is 


Cost in Shillin 


We are informed that quite a number of I-ton 
electric vans has been built for stores in the Metropolis. 
Many of the large trading concerns in London are 


gs per Vehicle Week. 





Type of vehicle .. No. 1 No. 2 | No. 2°' No.3 ;| No. 4 | No. 4 No.5 No.6 No.7 No. 8 
: A—4 <A--4  A—5 A—5 A—5; A—6 A—6 | A—8 A—10 A—12 
and load carried oo Bae . .. Thewt. LO ewt. LO ewt. Libewt. Llton Ilton Istons 2 tons 34 tons 5 tons 
Miles per day or week 360 300 360 360 300 360 300 300 270 240 
Wages of driver 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
Electrical energy at ld. per u7 it 14.4 12.0 15.0 18.0 18.0 21.6 22.5 30.0 38.5 48.0 
Tures. 
P—Pneumatic. Average life in miles, 8000 P. Ss. S. : Ss. Ss. Ss. 8. Ss. 
S—Solid. Average life in miles, 15,000 32.4 8.4 10.3 38.6 10.0 12.0 12.0 19.8 22.4 
Repairs, replacements, and maintenance of 
PES So. ei bee Geir ine ee, = Be coe 7.8 7.5 9.9 9.6 8.8 11.4 10.0 12.2 13.2 13.4 
Battery upkeep, water and electrolyte... 2.1 2.1 2.5 2.5 2.5 3.1 3.1 4.1 5.5 6.6 
RUN Sct last Seel sees tee.) es age ee 1.0 4.0 $.0 4.0 4.0 4.0 4.0 1.0 4.0 4.0 
Depreciation on basis of ten years’ life 17.6 20.0 22.0 21.3 23.6 25.3 26.7 32.8 39.7 44.8 
5. S. s. s. s. s. s. « s. Ss. 
Total per week 108.3 84.0 93.7 124.0 96.9 107.4 108.3 129.2 150.7 169.2 
Cost in Pence per Vehicle Mile. 
Type °f vehicle .. No. 1 | No.2 No.2 No.3 No.4 No.4. No. 5 No.6 No.7 No. 8 
A—4 A-—4 A-—5 A—5 A—5 A-—6 A—6 A—8 A—I10 A—I12 
and load carried 74 cwt. L0cwt. 10 ewt. 15 ewt. 1 ton lton I}tons 2tons 3} tons 5 tons 
Miles per day or week 60 50 60 60 50 60 50 50 45 40 
Wages of driver 1.00 1.20 1.00 1.00 1.20 1.00 1.20 1.20 1.33 1.50 
Electrical energy at Id. por rit . ; ; 0.48 0.48 0.50 0.60 0.72 0.72 0.90 1.20 a. 71 2.40 
Tyres. 
P—Pneumatic. Average life in miles, £000 P. S. 8. P. S. s. Ss. Ss. S. bs) 
S—Solid. Average life in miles, 15,000 1.08 0.33 0.33 1.28 0.40 0.40 0.48 0.64 0.88 1.12 
Repairs, replacements, and maintenance of 
chassis 0.26 0.30 0.33 0.32 0.35 0.38 0.40 0.49 0.59 0.67 
Battery upkeep, water and electrolyte .. 0.08 0.09 0.09 0.09 0.10 0.10 0.12 0.16 0.24 0.33 
Insurance 0.13 0.16 © 0:13 | 0.13 | 0.16 | 0:13 | 0:16 | 0.16 . 0.168 | 0.20 
Depreciation on basis of ten years’ lif -s| O10 0.81 0.73 0.71 0.94 0,85 1.07 1.32 1.76 2.23 
d. d. d. d. d. d. d. d d. d. 
ROE ENED oa) ss. 6s oe 5c! be pt BOSE 3.37 3.11 4.13 3.87 3.58 4.33 5.17 6.69 8.45 


maintained and the efficiency increased. The Edison 
battery is particularly well suited for short charges 
at high rates. In one case tram cars run continuously 


now employing electric vehicles, and the fact that 
repeat orders are constantly being placed indicates 
| that they are giving entire satisfaction. 





In publishing a short series of articles on sheet meti| 
working machinery we have in view the present inte: 
national situation and its influence on the market fv; 
pressed and stamped sheet metal goods. The develo), 
ment of this trade within recent years has been enormoi 
and to-day it is almost impossible to set a limit to what cu), 
be and actually is produced by it. Given a suitable met.| 
and a suitable press or stamping machine, it is possib|: 
to produce simple or complicated sheet metal goods on \ 
scale and at a price such as can be attained by no othv: 
method of manufacturing. We need not attempt t. 
enumerate the style of goods manufactured by this pr: 
cess. They are of every class and for every purpos 
They may be plain stampings, such as blanks for spad:. 
and shovels or forks and spoons, watch wheels, hack sa\ 
blades, or armature segments for dynamos and moto: 
They may be in the form of dished ware, such as sauce aii 
other pans, ash and other trays, canister ends or coal-bvy 
lids. Highly flowered photograph frames, the smi! 
circular metal seals for champagne bottles, finger-plat 
for doors and such-like ornamental articles come with), 
the range of the process, while goods such as cornice po! 
ends, kettles, serew caps as for Thermos flasks and pick |: 
bottles, and bedstead ornaments form ancther large secti 
In heavier metal and with stronger presses, cycle bell., 
electric bulb fittings, cycle pumps and cartridge cases a: 
readily manufactured. In a word, the class of goods anil 
their nature is as varied as the fields in which they ar 
employed. 

It is, unfortunately, true that within recent years tho 
who are now our enemies at war have competed most 
successfully with our own manufacturers of sheet meta! 
goods not only in our home market, but all over the world 
Owing tothe extraordinarily wide range of goods and tli 
fact that only with some licence can they be regarded a 
being made by a common process, it is impossible to giv: 
a complete statistical summary of the position. But from 
a report issued by our Board of Trade in connection with 
the campaign against German and Austrian trade in neutra! 

















Pig. 1-TOGGLE ACTION PRESS 


markets we can get a significant insight into the activity 
of the three nations in this particular trade. In the year 
indicated the exports of enamelled hollow-ware were valued 


at:—Germany (1912), £1,776,000; Austria (1912), 
£124,600; United Kingdom (1913,, £122,000. In 1912 


Germany exported to this country alone enamelled hollow 
ware to the value of £273,000. To Australia, British 
India, and the Union of South Africa it sent £140,000 
worth of the goods, while our exporters in 1913 sent 
£47,000, or only one-third of the Germans’ trade. In the 
markets of our allies, France, and Russia, German manu- 
facturers of enamelled hollow-ware placed in 1912 goods 
to the value of £64,000 and £115,000 respectively to our 
£2300 and £1000. To Brazil, Argentina, Chile, Mexico, 
Cuba, and Colombia they exported a total of £384,000 of 
goods, as compared with our £136,000, while to the United 
States they sent £71,000 worth to our £200. To Italy and 
Spain their exports were valued at £123,000. Ours 
reached but £900. As for Austria, it easily surpassed us 
in most of the markets, and very notably so in Italy, 
France, Spain, Russia, and Egypt. 

Not only have our manufacturers of pressed and stamped 
sheet metal goods been, worsted at home and abroad ; 
those who make the machines and presses for their works 
have suffered an equally keen competition. So much so 
is this that many manufacturers of the goods seem to believe 
that certain of the machines they require cannot be 
obtained elsewhere than from Germany. It is the purpose 
of the present articles to refute this impression and to 
establish the fact that in this country we have engineers 
capable and ready to supply machines as good as, and 
probably better than any hitherto obtained from Ger- 
many. The reminder may be necessary, for to take full 
advantage of the withdrawal of German and Austrian 
competition from the home, colonial, and neutral markets 
manufacturers of pressed and stamped sheet metal goods 
will almost certainly have to lay down additional plant. 

In drawing attention to some of our makers’ machines, 
we would remind our readers that the machines them 
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<elves are almost as varied in nature as the goods they 
help to produce. We cannot therefore attempt to cover 
the whole ground, and will confine ourselves as far as 
possible to dealing with those tools against which we are 
informed German competition has been keenest. 
Birmingham being the principal centre in this country 
for the manufacture of pressed and stamped sheet metal 
woods, it is natural to find, as we do, that the majority 
of sheet metal working machinery engineers have their 
works in that city. Among such are Hordern and Mason, 
of Vulean Works, Vesey-street. This firm, we may say in 
} wsing, sets a patriotic example to many of our engineer- 

















Pig. 2—DOUBLE FEED CUTTING PRESS 


It believes, and we are inclined to 
with it, that, had the British public been 
patriotie and bought more British-made goods and 
fewer German within the last few years, the Kaiser’s 
Government would not have been in a sufficiently strong 
financial position to engage in the present war. Neither 
German machines nor German goods are to be found in the 
firm’s works. 

[t may be pointed out here that while many of the 
machines used in sheet metal working are of a more or less 
standardised type, special purposes and special jobs 
frequently call for new designs. So far as we are aware, 


agree 
quiet ly 


ing we ork s. 

















Fig. 3—CUTTING AND DRAWING PRESS 


all manufacturers of such machinery in this country are 
prepared to design and build such special machines at 
short notice, 

Quite recently—in our issue of August 7th—we gave 
a description of one of Messrs. Hordern and Mason’s 
productions, a large togglé action press, and in Fig. 1 we 
reproduce the engraving accompanying that article. A few 
additional notes on this machine may be welcome in view 
of the fact that it is of a type similar to certain German 
productions recently imported into this country. This 
class of machine is intended for the deep stamping of all 











kinds of sheet metal goods, such as wash bowls, hip baths, 
wheel barrow bodies, furnace pans, &c. The machines 
of this description made by the firm are ordinarily manu- 
factured in three standard sizes, namely, to take blanks 
of 28in., 32in., and 40in. diameter. The blank, having 
previously been cut to the required circular or other out- 
line, is placed on top of the bottom die. The blank holder 
actuated by a system of toggle levers then descends and 
holds the metal sheet round its outer edge. Thereafter 
the plunger carrying the top die and driven by a crank and 
connecting-rod comes down and forces the sheet of metal 
into the bottom die or matrix. The plunger and the blank 
holder next rise to the top of their stroke, the latter bringing 
with it the ejector, which, striking the bottom of the 
pressed article, lifts it out of the lower die. The action 
of the machine is then automatically stopped while the 
finished article is being removed and a fresh blank inserted. 
The three sizes of machines mentioned above make 16, 12, 
and 8 strokes per minute and consume 5, 74, and 10 horse- 
power respectively. 

For blanks exceeding 20in. in diameter Messrs. Hordern 




















Fig. 4—EMBOSSING PRESS 


and Mason recommend presses with a toggle action, such 
as the above in preference to those in which the blank 
holder is operated by cams. With large work the pressure 
required to hold the blank becomes considerable, and with 
a toggle action the stresses thereby generated are trans- 
mitted direct to the main frame. It may be noted, 
however, that the firm makes cam action presses capable 
of taking blanks up to 36in. 

A small power press typical of a large class manufactured 
by the firm is shown in Fig. 2. This is a single-action 
press—that is to say, it has one plain slide only and no 
blank holder, and is intended, therefore, for forming 
articles without lips or rims. The range of work for 
which this class of machine is particularly suited is very 
great. It will cut out blanks and form them into 
various shapes. In the smaller sizes the machines are 
used for cutting and piercing jewellery, watch parts, 
buttons, cycle chain links, &c., and in the larger sizes 
for blanking out shovels, heavy locks, chain wheels, &c. 
The machines of this type have been very largely used by 
the Germans for making the toys and other small metal 
articles with which this country has been flooded in recent 
years. The example illustrated in Fig. 2 is technically 
described as a double-feed cutting press. The slide 


is 


door knobs, bedstead mounts, electric fittings, silver ware, 
gas burners, &c. ‘The slide is, as usual, driven by a crank 
while the blank holder or pressure plate is operated by 
means of two cams, one on each side of the crank. The 
strip is not completely severed by the forming and cutting 
operations, and is drawn through the machine by the 
automatic ratchet-driven feed arrangement shown in the 
rear. The machine is made in several sizes. In one case, 
for example, the largest blank taken is 6in., and the 
largest punch 4}in. in diameter. The stroke of the punch 
is 5in. and of the pressure plate 2}in. The power required 
is 4 horse-power, and with this 70 to 100 articles can be 
turned out per minute. 

In Fig. 4 a power-driven embossing press is shown. 
The construction of this machine is obvious from the 
engraving. The drive to the central screw is made 

















Fig. 6—-THREAD ROLLING MACHINE 


through friction wheels, so that the operator may have 
complete control over the pressure exerted during the 
embossing process. The right-hand friction wheel is, of 
course, employed for lifting the die head. The lever 
arrangement shown operates by moving the driving shaft 
horizontally through a small distance from side to side. 
The pressure exerted on the driving handle controls the 
pressure during the embossing process. 

A blank and ring cutting machine is represented in 
Fig. 5. The blank sheet is held between two plates on 
the right-hand head stock. This head stock is adjustable 
along the bed so as to permit the diameter cut to be varied. 
The actual cutting is performed by two hard steel conical 
cutters revolving in opposite directions. The spindle 
of the upper cutter is carried on a pivoted arm capable of 
being moved through a small distance by means of a hand 
wheel and screw. 

The screw thread rolling machine shown in Fig. 6 is 
intended for producing the threads on such articles as 

















Fig. 5-BLANK AND RING CUTTING MACHINE 


driven from a crank shaft on which the belt pulley is 
mounted direct. In certain of the larger sizes gearing is 
interposed in the drive. The blanks are frequently fed 
into the machines of this class by means of a revolving 
dial plate arrangement. In the example shown the auto- 
matic feeding gear is, however, driven by a ratchet 
arrangement deriving its power from the end of the crank 
shaft, and is in duplicate. The standard stroke of the 
machine illustrated is l}in., and the number of strokes 
made per minute varies from 100 to 150. The power 
required is very small—about } horse-power is the figure 
given us—yet the machine is capable of developing a 
pressure of 6 tons. 

A double-action cutting and drawing press is shown in 
Fig. 3. This, it will be noticed, works from the strip, and 
is especially suited to the manufacture of such parts as 





screw caps for pickle jars, toilet boxes, shaving soap 
boxes, ammunition fuse covers, Thermos flask tops, &c. 
German competition has been particularly severe in this 
class of machine, and it seems to be commonly believed 
by many manufacturers that these tools cannot be 
obtained in this country. The construction of the 
machine is obvious from the engraving. Two threaded 
arbors, both revolving at the same speed, are provided, 
one for holding the cap, previously shaped in a press, and 
the other for forming the thread. The cap is placed over 
one of the arbors and the pedal pressed. The two arbors 
are thus caused to press against each other, so that the 
threads may mesh and the rear one thereby be fed along 
while the thread is being formed. When the thread on 
the cap is complete the cap is unscrewed from the arbor 
merely by lightly touching it with the fingers. The 
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machine is run continuously without stop for the removal 
of the finished caps. The machine illustrated will screw 
caps with threads up to 3in. in length. It requires only 
a small fraction of a horse-power to drive it, and it will 
screw 1000 articles per hour. 








WAR ITEMS. 


Tue Commercial Intelligence Branch of the Board of 
Trade at 73, Basinghall-street, E.C., is desirous of hearing 
from firms which are prepared to send to them samples or 
catalogues of German and Austrian or Hungarian goods 
which have competed with British products at home or 
abroad. The Board of Trade proposes to hold an exhi- 
bition of samples of this nature and would welcome the 
co-operation of British manufacturers and traders. 


* * 


Hans em | Limited, of Manchester, have formu- 
lated the following) scheme for their workmen during the 
war. Distinction fis to be made between employees 
drawing 50s. per wevk or less and those drawing more than 
50s. In the former case full pay will be given to married 
men for the first four weeks after enlistment, to be followed 
by half-pay until the conclusion of the war. In the event 
of the man being killed the allowance will be continued 
to his dependents until the end of the war, or until any 
pension that was available can be obtained. Every man 
who joins the Army will be guaranteed employment on 
his return, as far as possible the same position that he 
had occupied being kept open ; if this is impossible, then 
another position will be found. In the case of the men in 
the receipt of salaries higher than 50s. per week, and also 
in the case of single men with dependents, special con- 
sideration will be given to each case. The above allow- 
ance will only apply to rankers, or those who win com- 
missions from the ranks. The case of those who take 
commissions from the first will be individually considered. 
Also, in the event of universal service coming into force, 
the allowances will only apply to those who had volun- 
tarily enlisted. A very large percentage of the office 
staff has already been called up or has enlisted, and a 
large number of men from the works has gone to the 


front. 
* * ~ 


Ir appears from an article contributed to the Vossiche 
Zeitung by Dr. Emil Lederer that German trade has 
already been ‘‘ smashed to atoms.’’ The fact that all 
the most active men have been enrolled in the many 
armies that Germany has put in the field has played 
havoc with the industries of the country and the financial 
expedients adopted have been fruitless. Works continue 
to be shut down daily, and even those men that remain 
are unable to find occupation. Luxuries of all kinds are 
no longer exported from Germany, and the raw materials, 
copper is especially mentioned, on which much of her 
trade depends can no longer enter the country. Finally, 
demand has fallen off because all the men in service no 
longer demand the things they used to demand in peaceful 
times. Thus, all the industries of the country are totally 
disorganised, and Dr. Lederer looks upon the future in 
the gloomiest light. He recommends the appointment of 
a permanent committee under the Ministry of the Interior. 
this committee to investigate the whole question and 
see if anything can be done to save the industries before 


it is too late. 
* * * 


THE members of the staff and works of the British 
Thomson-Houston Company, Limited, electrical engineers 
and manufacturers, Rugby, with branch works at Willesden 
and Coventry, are answering the call of their country in 
a whole-hearted manner. So keen is the patriotism of 
their employees that up to the present 900 have answered 
the call. The above number represents over 50 per cent. 
of all employees within the eligible age limit. It is the 
company’s intention to pay half wages to those of its 
employees who have enlisted. The company further 
promises wherever possible to reinstate returning 
employees in their former position .on the cessation of 
hostilities. In those positions where fresh help has to be 
employed to keep the works going, no male candidates 
will be considered who are not over thirty-five years of 
age or who cannot give proof by showing H.MLS. certi- 
ficate that they are medically unfit to enlist. Reserve 
and Territorial officers on the staff of the company have 
rejoined their respective units in the Navy, Lancashire 
Fusiliers and the King’s Horse, and it is noteworthy that 
one of the officers not being able to obtain his former 
commission has volunteered as a gunner in a howitzer 
battery. Lord Kitchener has sent a letter through 
Major-General Rawlinson to the managing director, 
expressing his appreciation of the company’s attitude. 


* * * 


ENGINEERING firms which are on the lookout for new 
fields to exploit will do well to consider the possibilities 
of the motor trade. According to the latest available 
returns of the trade of the United Kingdom with foreign 
countries, the Germans will stand to lose a much greater 
volume of trade in this branch than British engineers. 
The value of the imports of cars, chassis and parts from 
Germany to this country last year was over £1,355,000 
—a considerable increase over that of the previous year. 
On the other hand, the exports of motor cars, chassis 
and parts to Germany only amounted to £113,000. In 
connection with this large German trade, a noteworthy 
feature is to be observed, namely, a great falling off in the 
importation of complete German cars and chassis com- 
pared with the previous year. The decrease was no less 
than one-third. The value of tires and parts imported 
showed a very material increase, and it is especially to 
these items that British manufacturers will do well to 
turn their attention. Amongst the “ parts,” special 
notice may be called to the very large trade, amounting 
almost to a monopoly, which is done in magneto apparatus, 
now a necessary appendage to most internal combustion 
engines, but a sine qua non for motor car engines of all 
patterns. The patents held by German subjects, and 
never revoked under the 1907 Act—as there is abundant 








reason for believing they might have been—can now bo 
easily ‘‘ avoided or suspended’’ under the new Acts, 
so that there is little or nothing to stand in the way of 
British makers. We have already heard of one important 
British firm of electrical engineers which is about to lay 
itself out for the production of magneto apparatus on a 
large scale, but the demand will in a very short time 
probably be large enough to tax the capacities of several 
such establishments. Beyond the provision of tools of 
the utmost precision for machining, the effective insula- 
tion of the armature windings and the permanence of the 
field of the magnets, there are no difficulties of importance 
to be faced in this branch of engineering. 


* * * 


THE Navy and Army Reservists and Territorials who 
have joined the colours from the Great Western Railway 
number over 4000. There are 1775 from the loco- 
motive, 721 from the goods, 617 from the engineering, 
566 from the traffic, and 158 from the signal departments. 
The general manager has announced that the posts hitherto 
filled by the men will, as far as possible, be kept for them 
on their return to civil life, and if the identical positions 
are not available, others will be found. The company 
will make good at its own expense the men’s contributions 
to the Pension, Society and Widows’ and Orphans’ Fund, 
and arrangements will be made to see that the men’s 
respective families do not suffer financially by their 
absence. 

* * * 

TuHE Board of Trade desires to point out to British manu- 
facturers and merchants, who wish to obtain information 
with regard to trade matters in the Colonies or foreign 
countries, that it is desirable that applications should first 
be made to the Commercial Intelligence Branch, 73, 
Basinghall-street, before communications are addressed 
to the Board of Trade Correspondents or to H.M. Consular 
Officers abroad. By the adoption of this course, much 
delay will be avoided by the inquirer in cases in which 
the Commercial Intelligence Branch is already in possession 
of the required information. Communications addressed 
to the Board of Trade Correspondents or to H.M. Consular 
Officers should be sent direct and not through the Com- 
mercial Intelligence Branch. Catalogues, price lists, &c., 
should also be forwarded direct. It is needless to send 
identical inquiries to the Commercial Intelligence Branch 
and to H.M. Consular Officers—or the Board of Trade 
Correspondents in the Colonies—as the latter are the 
Correspondents abroad of the Commercial Intelligence 


Branch. 
* * 


THE amount subscribed by the staff of the British 
Westinghouse Electrical and Manufacturers Company, 
Limited, to a war relief fund had, as the result of the 
meetings held on August 27th and 28th last, reached on 
the 7th inst. £937, and it was anticipated that further 
amounts would raise the total to over £1000. Out of the 
amount already subscribed the Committee has decided 
to make the following donations :—National Relief Fund, 
£350; Stretford Civic Guild of Help, £100; British Red 
Cross Society, £200; Belgian Relief Fund, £200; total, 
£850. The distribution of the balance is to be considered 
at a later date. The total number of persons on the staff 
is about 1200. These contributions are wholly separate 
and apart from amounts which the company is paying 
weekly to the Relief Committee. It is interesting to note 
that over 700 men from the company’s works and offices 
have gone to the front. 

* * * 


THE Comptroller-General of Patents has now issued a 
memorandum as to the procedure to be followed by those 
who desire to take advantage of the new Patent Act, 
which puts it in the power of an applicant to cause the 
annulment or suspension of a British patent held by the 
subject of a State with which we are at war. The memo- 
randum will be found on page 267 of the present issue. 


* * * 


AccorRDING to a cable received by the Board of Trade 
from H.M. Commercial Attaché in Japan :—*‘ Business 
is being very seriously hampered by international diffi- 
culties which have arisen. It is suggested that United 
Kingdom firms transacting business with Japan should 
consult exchange bankers with a view to having their 
shipments to the Far Eastern markets financed. The 
attitude of the Japanese banks is exceedingly cautious.”’ 


* * * 


Tue British Ambassador at Rome has cabled to the 
Board of Trade as follows :—‘‘ I am informed that the 
present moment would be a favourable one for a competent 
Italian commercial traveller or agent to go to Milan and 
obtain orders for goods hitherto supplied by Germany. 
Amongst such goods for which there would be a demand 
are carbons for are lamps, magnesium, silica, bricks and 
special types of steel.” 

* * * 


At an extraordinary general meeting of the Engineers’ 
Club, Manchester, held on Tuesday, it was decided to 
form a “ Pals”’ battalion for Kitchener’s Army, such 
battalion to be recruited from those engaged in the works 
and offices of engineering concerns. A special committee 
was appointed consisting of Messrs. Daniel Adamson, 
H. T. Wilkinson, J. H. Stubbs, E. Simon, S. L. Pearce, 
G. Hughes, W. T. Anderson, E. T. Morland Johnson, 
E. L. Hill and Colonel Hollingworth. 


* * * 


VERY many members of the engineering profession 
having expressed the wish to be allowed to serve their 
country together in one regiment or battalion, the Insti- 
tutions of Civil, Electrical, and Mechanical Engineers have 
under consideration the formation and training of a 
battalion enlisted from among their members with a view 
to its forming part of Lord Kitchener’s Army. 


* ¥ # 
Tue Press Bureau states that the armed merchant 
cruiser Oceanic, of the White Star Line, was wrecked on 


Wednesday near the north coast of Scotland, and has 
become a total loss, All the officers and crew were saved. 





RETURNS OF VESSELS TOTALLY LOST, 
CONDEMNED, &c. 


Tue returns of vessels totally lost, condemned, &c., 
between January Ist and March 31st of this year has 
recently been issued by Lloyd’s Register of Shipping. 
It appears that during this period 78 steamships of a!) 
nations and representing a gross tonnage of 96,630 and 
a net tonnage of 57,572 were lost from various causes. 
The nation losing most vessels was the United Kingdom, 
with 13, of a gross tonnage of 13,600 and a net tonnage 
of 7868. This represented 0-15 of 1 per cent. of vessels 
owned and 0-07 of 1 per cent. of tonnage owned. Germany 
came next with 11 vessels of 7961 tons gross and 4468 tons 
net, or 0:54 of 1 per cent. of vessels owned and 0-17 of 
1 per cent. of tonnage owned. The third place was occupied 
by Norway, which lost 10 of a total of 10,017 tons gross 
and 6019 tons net, or 0-63 of 1 per cent. of vessels owned 
and 0-54 of.1 per cent. of tonnage owned. Following 
these came our Colonies, taken together, Italy and Japan, 
6 vessels each ; Sweden, with 5 vessels ; ‘* Other European 
countries,”’ taken together, and France, with 4 vessels 
each; the United States and Denmark, 3 vessels each : 
Holland, Spain and Central and South America, 2 eacl, ; 
and Russia, 1. 

While, however, the United Kingdom heads the list 
as regards number of ships lost and the weight of tonnage, 
the losses of this country are much less in proportion 
than those of any country. Our losses, as stated above, 
were only 0-15 of 1 per cent. of vessels owned and 0-07 per 
cent. of tonnage owned. The nearest as regards numbers 
was Russia with 0-14 per-cent.; but this represented a 
percentage of 0-22 to the tonnage owned. Next above 
this were the United States, with 0-25 of vessels and 0-63 
of tonnage owned. 

Of the total number of vessels lost, two—one British 
and one colonial—were abandoned at sea. They were of 
a total gross tonnage of 2934, the British vessel being of 
2821 tons gross. Two vessels—one colonial and one 
Swedish—were burnt, the gross tonnage lost in this way 
being 769. Eleven vessels belonging to various countries 
were lost by collision. Their aggregate gross tonnage 
was 13,623. Ten vessels, also belonging to various 
nationalities and of an aggregate gross tonnage of 8435, 
foundered. One United States vessel of 5853 tons gross 
is posted as lost, but with no particulars as to the manner 
in which the loss occurred. Thirteen steamers—4 British, 
3 German, 2 each Swedish and Japanese, and 1 each 
Italian and Spanish—the total gross tonnage being 
24,329, are given as ‘“ missing,’’ while 39 vessels, every 
nationality saving the United States, Austro-Hungary 
and Spain being involved, were wrecked. They were of 
a total gross tonnage of 40,687. 

There were in all 73 sailing vessels of a total tonnage of 
49,221 lost during the same period. Nineteen of these 
were abandoned ; 4 broken up, condemned, &c., 1 burnt, 
4 lost in collision; 11 foundered; 27 wrecked; while 
7 are missing. Russia was again the smallest loser, only 
1 vessel of 183 tons being wrecked, this representing 
0-20 of 1 per cent. of vessels owned, and 0-10 of 1 per 
cent. of tonnage owned. The United Kingdom lost 2 per 
cent. of vessels owned and 1-62 per cent. of tonnage owned, 
the total being 14 vessels of 6841 tons. 

No vessel of under 100 tons is included in either of these 


returns. 








THE IRON AND STEEL INSTITUTE. 


As already announced, the Comité des Forges de France has 
been obliged to cancel all arrangements for an autumn meeting 
of the Institute in France this year. Under the circumstances, 
the Council desires us to announce that it has decided that it 
would be advisable to postpone for the present the organisation 
of any alternative arrangements for an autumn meeting for the 
reading and discussion of papers. A number of papers had been 
submitted with a view to their presentation at the meeting 
which was to have been held at Paris, and the Council proposes 
to print in the usual way advance copies of those papers approved 
for publication, and to invite discussion therecn by correspond - 
ence. It is expected that the copies will be ready for issue about 
the second week in September. : 

Members who desire to send in written communications in 
discussion of any of the papers can be supplied with copies 
of those in which they are interested on application to the 
Secretary. The papers and correspondence thereon will be 
published in the next number of the Journal. A list of the 
papers is as follows :-— : 

(1) E. D. Campbell, ‘‘ Note on the Theory of Hardening and 
on the Constitution of Steel.” ; 

(2) G. S. Cooper, ‘“‘ By-product Coking Industry and its 
relation to the Manufacture of Iron and Steel.” 

(3) L. Dufty, ‘‘ Determination of Cobalt in 
Steels.” 

(4) L. Guillet, ‘“‘ Electrolytic Iron: 
perties and Uses.”’ 

(5) G. Hailstone, “ Transverse Testing of Cast Iron.” 

(6) W. L. Johnson, “ Utilisation of Heat Contained in Slags.”’ 

(7) N. G. Kapp, ‘“‘ Mechanical Charging of Blast Furnaces.” 

(8) P. Nicou, ‘‘ Iron Ore Deposits of Lorraine and the West 
of France.” ¥ 

(9) H. de Nolly and M. Veyret, ‘‘ The Transformations of 
Steels.”’ 

(10) J. A. Pickard and F. M. Potter, “‘ Oxygen Content of 
Open-hearth Steel.” 

(11) A. M. Portevin, ‘‘ Decarburisation of the Steels in Salt 
Hardening Baths.” 

(12) A. M. Portevin and V. Bernard, “‘ Influence of Coalescence 
on Mechanical Properties of Steels and Alloys.” 

(13) A. Sahlin, “‘ Use of Liquid Ferro-manganese in the Steel 
Processes.” 

(14) A. Spannagel, ‘‘ New Process for Heating Blast Furnace 
Stoves.’ 

If, later in the year, any meeting becomes necessary for the 
discharge of formal business of the Institute, due notice will 
be sent to all members. ? 

The Council also requests us to say that it cannot let this 
occasion pass without placing on record an expression of its 
most sincere sympathy, which it is sure will be shared by all 
members, with their President, Mr. Adolphe Greiner, and his 
family in the great anxieties under which they are at present 
suffering, in common with his countrymen, at whose hands the 
Institute experienced such kindly hospitality in the autumn of 
last year. 
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It is stated by the Mining and Engineering World that 
the electrification of the Chicago, Milwaukee, and St. Paul 
Railway through the Rocky Mountain territory, has been 
indefinitely postponed through labour troubles. 








Sept. 11, 1914 


THE ENGINEER 





257 








RAILWAY MATTERS. 


TuE locomotives on the London and South-Western 
Railway are now having their numbers lettered in white 
on each side of the top of the cab. This is evidently to 
facilitate the numbers being seen by the signalmen in 
high signal boxes and those erected over the line. 


Tu Railway Board of India, states the Contract Journal, 
has adopted a standard design for covered goods wagons 
for the North-Western and Oudh and Rohilkhand State 
2Zailways. On account of the different conditions as to 
class of goods carried and permissible axle loads on other 
lines, it has not been found possible to make the design of 
universal application. It will hold good for three years, 
and ba then subject to revision if advisable. 


Tue Great Northern Railway has recently built at the 
Doncaster works some new shunting engines of the 0-6-0 
tvpe. The cylinders are of 18}in. diameter, with a piston 
stroke of 26in. The wheels have a diameter of 4ft. 8in., 
the front pair carrying 18 tons and the middle and rear pair 
carrying 19 tons each, making a total weight of 56 tons. 
The total wheel base is 16ft. 3in., and the length over 
buffers 32ft. 2}in. The tank capacity is 1500 tons and the 
bunker capacity 2 tons. 


Amona the many large engineering improvements 
which will be seriously delayed because of the war, states 
the Hlectric Railway Journal, are the electrifications of 
steam railroads in Germany, France and other countries. 
The greatest delay may be expected in Germany, partly 
because of the diversion of Government funds to war 
purposes and partly because of the fact that the latest 
electrification, that in Silesia, is close to the Russian border. 
[In any event, the railroads will be so overcrowded because 
of troop and provender transportation that no such inter- 
ruptions as are incident to a change from steam to elec- 
tricity would be permitted. It is doubtful also whether 
the Stadtbahn electrification will be furthered in a time of 
such financial stress. 


THE approval, expressed by Colonel von Donop in his 
report on the Reading accident of June last, to the Great 
Western proposal to lay in a connection between the 
up platform line and an adjoining siding so as to act as a 
‘trap point ’’ for the former, followed on a similar recom- 
mendation made by Sir Arthur Yorke after the Colwich, 
London and North-Western Railway, accident of October, 
1911. Such a connection has the advantage over the 
usual pair of trap switches in that an overrun is provided, 
and the alternative of a derailment to a collision is modified. 
It is, however, only within recent years that this form of 
sifety appliance has been approved by the Board of 
Trade, as that body looked with great disfavour upon all 
facing point connections. 


In dealing with the effects of the war on Egyptian | : p 
BT | well-lubricated bearing the metal surfaces do not touch. 


says: When the news that a general conflagration had | Therefore the friction of the bearing will depend on the 


actually broken out was received in Cairo, the various | 


railways, the Egyptian correspondent of the Railway News 


administrations first of all examined their stocks of coal. 
It is stated that the result was very satisfactory so far 
as the stacks at depéts were concerned, but the future 
was, and is, unknown. In view of this, all transport con- 
cerns very wisely began to reduce their services. The 
Egyptian State Railways led the way with a diminished 
time-table which came into effect on August 7th. Four 


of the Cairo-Alexandria expresses—two each way— | 
have been withdrawn, also the night service in each | 


direction between those places, and six of the main line 
trains on the Upper Egypt section. Thirty trains a day 
on the Cairo (Port Limoun)—Mataria suburban line have 
been taken off, thereby reducing that service by one-third. 
In order further to save the coal bill, all lights at the Cairo 
main station are being put out at 8 p.m., while many 
stations are not being lit at all. 


THE coefficient of friction between wheels and rails 
is a variable quantity, depending on the condition of the 
rails and the state of the weather. The author of an 
article in a German paper on this subject deals with 
the extent to which it is possible to utilise to the 
best effect any given coefficient of friction according 
as steam or electric traction is employed. With an 
ordinary steam engine with two cylinders the torque 
is by no means uniform, and the coefficient of friction 
cannot be taken as being more than 1/6, having regard 
to the largest valiie of the torque, whereas with a similar 
electric locomotive, in which the torque is constant, the 
coefficient might be taken as 1/5. But the next question 
is as to whether the electric motor, either direct-current 
or single-phase or polyphase, can be rightly considered as 
having a constant torque, and this depends not only on 
the motor itself, but also on the methods of control and 
the various stages provided by the controller. Experi- 
mental work on the Prussian State Railways with regard 
to this point is described, and it seems that, generally 
speaking, the coefficient of friction with electric traction 
can fairly be taken as being 20 per cent. greater than that 
with steam traction. 


A REPORT has been issued by the Engineering Standards 
Committee on the British Standard method of specifying 
the resistance of steel conductor rails. Considerable 
inconvenience has arisen in the past owing to the existence 
of a certain amount of ambiguity with regard to the methods 
of specifying the resistance of steel conductor rails, and 
consequently this report will have considerable value 
by putting the matter on a definite basis. The question 
was brought officially to the notice of the Engineering 
Standards Committee in March, 1913. It was then 
suggested that a conference of those interested should 
be held with a view of endeavouring to arrive at some 
general agreement as to the method to be employed in 
the future. In the introductory remarks an explanation 
is given of the reasons for selecting the particular method 
which has been adopted for defining the standard dimen- 
sions in terms of length and weight per yard rather than 
in terms of length and sectional area. Useful tables of 
reduction factors for converting the resistance of a rail 
of known weight measured at a given temperature to its 
value in terms of the standard are given, and in an 
appendix will be found reduction formulzx so that previous 
values for the resistance of rails in terms of copper may 
be readily reduced to values in terms of the recommended 
standard, 





NOTES AND MEMORANDA. 


AccorpDING to Professor F. W. F. Goss, a combination 
of graphite and lard oil makes up a lubricating mixture 
which, when applied to ball bearings, will accomplish 
everything which lard and oil will do, and which, at the 
same time, will give a lower frictional resistance of the 
bearings and permit a large increase in the load which 
they can carry. 


AN article in a recent number of the General Electric 
Review describes some interesting applications of the 
Coolidge X-ray tube. In addition to the well-known uses 
of X-rays in the medical world, both for photographic 
purposes and for the treatment of certain complaints, 
other fields of application are found in botany and biology. 
Photographs can be obtained showing the various stages 
in the development of plants or animals. Thus it is 
possible to observe the gradual formation of a chicken 
inside the egg. It is interesting to note that whilst dia- 
monds are practically transparent to the rays, counterfeit 
stones are almost opaque. 


A PAPER read before the American Institute of Elec- 
trical Engineers deals with the distortions resulting from 
different symmetrical three-phase connections of generator 
and transformers without transmission line, as dependent 
upon the hysteresis cycle and the admittance of the trans- 
formers at no load. Tests were made with the oscillograph 
to show the no load exciting current and voltage waves 
of three single-phase step-up transformers when the 
windings of the generator and both sides of the transformers 
were connected in all possible symmetrical delta and star 
relations. Tests are divided into four groups, according 
to the connection of the generator. In all cases normal 
low-gension line voltage was held, but voltage and current 
measurements were considered less important than the 
recording of wave forms. Oscillograms are given in each 
case and the relations between the flux, voltage, exciting 
current, and the hysteresis cycle are shown in two instances. 
The author points out that the best voltage wave forms 
will, in general, be obtained with a star-connected generator 
and delta-star or star-delta connected transformers. 


A WRITER in Power says babbitt bearings are good in 
places where a continuous supply of oil is impossible, for 
the reason that, should the wearing surfaces get dry, the 
babbitt will wear without much increase in friction ; and, 
further, in case the bearing gets so hot that the babbitt 
will run, the journal is in no danger of getting injured. 
A bronze bearing, however, properly made, fitted and 
lubricated, will outlast a babbitt bearing under the same 
conditions. Some claim that babbitt has a lower coeffi- 
cient of friction than bronze. While this is not true with 
some bronze, it does not make a particle of difference if 
the coefficient of friction of the babbitt is lower, for in a 


coefficient of friction of the lubricant. Friction being the 
direct cause of heat, a bearing will heat either on account 
of an insufficient supply of oil or due to the oil not having 
enough body to withstand the load. An oil groove on 
each side of the crank brasses will form two pockets, and 
there is no danger of the oil being squeezed out. With this 
method of fitting brasses there is no need of other oil 
grooves in either of the brasses to aid in distributing the 
oil, as the motion of the crank pin distributes the oil far 
more effectively. 


WRITING in the Vulcan of September, J. Gardner 
says the protective devices installed in modern generating 
stations probably represents the highest standard of 
design and workmanship in the entire installation, and 


| the cost of the switchboard frequently falls not far short 
| of the generating plant it controls. In the old days, 


however, few or no protective devices were installed. 
For instance, in a power station still running there are 
several 2000-volt 300-kilowatt single-phase generators 
controlled by open single-pole switches of the simplest 
type and without even a fuse in circuit ; one side of the 


| system is earthed. Everything operates quite satisfac- 
| torily until a cable goes to earth or someone makes a 





mistake ; then there is a serious accident. A case of this 
kind recently occurred. A _ direct-current generator 
coupled to a steam engine was being run up in readiness 


| for paralleling with other machines. When the volts 


were about 100 the attendant closed the main switch of 
this machine by mistake. Although the fault was dis- 
covered immediately, the rush of current into the machine 
pulled the armature winding partly round the core, and 
some of the commutator segments were nearly forced out 
of the ‘‘ V’ rings. The driving pins in the armature were 
sheared off and the insulation of the core was damaged. 
The armature had to be entirely re-wound and the com- 
mutator rebuilt. 


INFUSORIAL earth, states the Chemical Trades Journal, 
is being mined more actively in California and Nevada, 
which produced nearly 90 per cent. of the 6528 tons output 
last year in the United States. Heretofore diatomaceous 
or infusorial earth has been largely used as an abrasive 
in the form of polishing powders and scouring soaps, but 
the United States Geological Survey finds that of late its 
uses have been considerably extended. Because of its 
porous nature it has been used in the manufacture of 
dynamite as a holder of nitroglycerine, but so far as known 
not in the United States. Its porosity also renders it a 
non-conductor of heat, and this quality in connection 
with its lightness has extended its use as an insulating 
packing material for safes, steam pipes, and boilers, and 
as a fireproof building material. In America a new use 
of the material is reported in the manufacture of records 
for talking machines. For this purpose it is boiled with 
shellac, and the resulting product has the necessary hard- 
ness to give good results. In Europe, especially in Ger- 
many, infusorial earth has lately found extended applica- 
tion. It has been used ‘in preparing artificial fertilisers, 
especially in the absorption of liquid manures; in the 
manufacture of water glass, of various cements, of glazing 
for tiles, of artificial stone, of ultramarine and various 
pigments, of aniline and alizarine colours, of paper, sealing 
wax, fireworks, gutta-percha objects, Swedish matches, 
solidified bromine, scouring powders, papier-maché, and 
many other articles. There is a large and steadily growing 
demand for it. 








MISCELLANEA. 


Ow1ne to the exertions of the B.E.A.M.A., catalogues 
or price lists addressed to importers, merchants, or manu- 
facturers now enter South Africa free. They used to pay 
25 per cent. ad valorem duty, or 2d. per pound, whichever 
was the greater, with a rebate of 3 per cent. in favour of 
Great Britain. 

WELL over a million gallons of tar were used last year 
on the surfaces of Kentish roads. The County Council 
used 956,625 gallons on the main roads under its control, 
and 22,086 gallons on the repair of footpaths. The 
Council also paid over £7000 for tar used by urban autho- 
rities in the county. Tar-painting proper cost the County 
Council in all £33,332 4s. 1d. 


Tue Board of Trade Journal reports that, as elsewhere 
in Russia, electricity is also making gigantic strides in 
Odessa, and there should be good openings for United 
Kingdom firms interested in electric appliances. In 
many of the smaller industries electric plants are growing 
in favour, and this is clearly borne out by the increased 
demand for electric power plants from abroad. Electric 
lighting has ceased to be considered as a luxury, and is 
now an absolute necessity. 

Tue shipping trade of Manchester is gradually resuming 
normal proportions again, and the prospects are improving 
daily. Already several lines have announced a reduction 
of the heavy surcharge on freights which has hindered the 
shipping industry. The surcharge of 50 per cent. on 
freights which has been in operation between this port 
and Malta, Egypt and Syria has now been reduced to 
25 per cent. Sailings are arranged to Australia, New 
Zealand, Montreal and Quebec, Boston, New York, the 
Mediterranean, Ghent, Antwerp, Rotterdam, Gothen- 
burg and Norway. 

THE locomotive builders in the Manchester district 
have still plenty of work on hand. The Vulcan Foundry 
Company at Newton-le-Willows is chiefly engaged on 
locomotives for India, and overtime has to te worked 
owing to the large number of men who have joined the 
Army. Notwithstanding the inconvenience of losing 
men while the works are so busy, the firm is encouraging 
its men to join the Colours by offers to keep their places 
open at the end of the war, and to look after their depend- 
ents while in the Army. Mr. Collingwood prophesies a 
a bright future for the British locomotive industry. 


AccorpDING to a member of the Army General Staff 
at Washington, it is entirely feasible to ** mine” the air 
above fortifications against attacks by dirigibles and 
aeroplanes. The expert's plan of defence is analogous 
to the mining of marine approaches to ports, and consists 
of sending aloft each evening a large number of small 
captive balloons at varying altitudes carrying a sufficient 
amount of explosive to destroy the aeroplanes or dirigibles 
with which they came in contact. These balloons can 
be supplemented by a number of kites provided with 
long tails of malleable wire, designed io foul the propellers 
of any aircraft. The aerial mines could be reeled in at 
daybreak. 

THE sectional report of H.M. Electrical Inspector of 
Factories, Mr. G. Scott Ram, included in the recent 
annual report of the Chief Inspector of Factories, contains 
not only instructive reading, but also some very critical 
comments upon existing conditions of working. At the 
same time, it is gratifying to learn that the number of 
accidents attending the use of electricity—-when the 
extensive application of electrical energy is taken into 
account—are remarkably few; still it is somewhat dis- 
concerting to be told that quite a number of accidents 
which occur are of a preventable nature. Thus, even 
in the case of medium-pressure switchboard work, thirteen 
accidents occurred in consequence of the use of ordinary 
engine-room spanners, pliers, &c.. on live switchboards, 
and not one of these need have taken place had properly 
insulated tools been used. 

THE present crisis will affect the electrical industry 
on account of the shortage of carbons for are lighting. 
There is only one works manufacturing carbons in this 
country, the great majority of carbons having been 
imported from Germany and Austria. France also exports 
carbons to England, and there is a small factory in Spain. 
A limited supply may be available from Spain, but no 
imports are, of course, available from Germany and 
Austria, and the French factory is situated in the heart 
of the fighting at Nancy. The only carbon factory in 
America cannot do more than supply American wants, 
even if it is able to do this, as America imports carbons 
largely from Germany. Public lighting as well as the 
electrical industry will suffer, owing to the neglect and 
refusal of electric lighting authorities to support the 
enterprise which twelve years ago started manufacturing 
carbons in this country. The Admiralty and certain 
other Government departments which have recognised 
for some time past the necessity of having a source of 
supply independent of foreign carbons are now reaping 
the reward of their foresight in being able to obtain their 
supplies in this country. . 


Wirn that extraordinary persistence which is charac- 
teristic of the Teuton, the production of vast quantities 
of lampholders, ceiling roses, tumbler switches and wall 
plugs, not to mention bell pushes, bells and small tele- 
phones, has continued for many years in the hands of 
German firms, states the Ironmonger. The home manu- 
facturer has, almost without exception, despised this 
class of competition, and until recent years. made no 
attempt to meet it. Unlike many other German products, 
electrical accessories have been both cheap and nasty, 
and this fact’ probably explains the reluctance of English 
makers to enter the market. The wireman and electrical 
contractor, on the other hand, have, under pressure 
from the jerry-builder and keen inter-competition, en- 
couraged the trade in cheap accessories, unpatriotically 
giving the business to foreign concerns. When present 
stocks are exhausted the supply of such accessories will, 
for a time cease. There is little or no competition from 
America, except in special lines ; and it will be instructive 
to observe what steps the erstwhile lax home manu- 
facturer will take to seize his present opportunity to 
increase his production facilities. Should he do-so, it 
will be the duty of the trade to support him. 
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Events of the Week. 


Waiter the progress of the military campaign 
continues to afford constant excitement it is natural 
that it should absorb the general interest, but several 
events of the week prove that the no less important 
commercial campaign is not being neglected. If 
trade shows no great advance since last week, there 
is at least evidence that decline has ceased in many 
industries, whilst, as the special letters to-day from 
our provincial correspondents show, there is marked 
improvement in others. Even the colliery stress has 
been relieved temporarily by the arrival, which we 
were able to announce in our last issue, of many 
cargoes of pitwood; others have ‘arrived since; 
but coal-mining is still the least satisfactory of 
all the industries that fall within our scope. In- 
deed, engineering trades, as a whole, have not, so 
far, been “badly hit, and if only some means of getting 
over the financial stress could be found, they would 
to all appearances soon flourish again. We are glad, 
in this connection, to note reports from Lombard- 
street that money is easier, but any hopes which may 
have been entertained in some quarters that the 
Government would come to the assistance of traders 
and manufacturers has been dashed by Mr. Lloyd 
George, who pointed out to a deputation of municipal 
representatives that the first consideration must 
be the successful conclusion of the war, and that the 
Government must hold large sums in reserve with that 
object in view. No one can question for a moment the 
wisdom of this course. After all, the general trade 
of the country is not in a bad way. With the outlet 
for many of our greatest trades still open and with 
the bulk of our industrial population still intact, 
we are in a very different position from Germany, 
which must be suffering enormously. It is reported, 
indeed, that in order to meet the distress of her 
unemployed workpeople, the trade unions of the 
country are being subsidised, and the General 
Federation of Trade Unions of Great Britain has 
suggested that the same course might be pursued here. 
Although it is possible that the trade unions might 
be conveniently employed as distributing agencies, 
there does not appear to be any immediate need to 
adopt that course—in the insured trades, amongst 
which engineering is included, at least—for we learn 
from a Board of Trade announcement that unemploy- 
ment amounts to no more than 6.24 per cent., 
and has barely perceptibly increased in the last 
fortnight. This is very satisfactory. A margin of 
unemployment of 5 per cent. is not at all unusual 
even in normal times, and 6} per cent. under such 
conditions as the present must be regarded as mar- 
vellously small. In bad years it is generally exceeded; 
and the Board of Trade notices that the “ present 
unemployment of 6.24 is well below the estimated 
average unemployment of the insured trades over a 
period of good and bad years.” This is perhaps a 
suitable moment to call attention to a- manifesto 
issued a few days ago by the General Federation of 
Labour in which all who are fitted to take up arms 
for their country are exhorted to do so. This patriotic 
attitude is in splendid contrast to a manifesto of the 
Independent Labour Party, which appears to take 
quite the opposite view. It must be acknowledged 
that the British workman has earned the highest 
regard by the way he has come forward when his 
country is in urgent need of him. Enlistment has 
gone on steadily and well, and he has been as eager 
to join the flag as any other class of the population. 

One of the events of the week has ae the publica- 
tion of a White Paper numbered Cd. 7595, part of 
which we reprint on page 267. We sah our readers 
to give it their attention, for it shows unmistakably 
that the Germans were using means of the most 
doubtful kind to undermine the reputation of trade 
competitors, of which the greatest was Great Britain, 
in foreign markets. In view of the importance of the 
report, we find it difficult to understand why its 





publication has been so long delayed. It was written 
by Sir Edward Goschen on February 27th, and was 
in the hands of the Foreign-office on March 2nd. 
It is true that the correspondents of some English 
papers referred to the facts with which it deals several 
months ago, but their articles could hardly be expected 
to carry the weight of an official publication. However, 
little harm has been done in the meanwhile, and now 
that the facts are before the British manufacturer 
it is to be hoped that he will take full notice of them. 
The White Paper shows that certain great German 
firms had combined under the leadership of the 
Ministry of Foreign Affairs to carry on a Press cam- 
paign abroad by subsidising certain newspapers. 
These newspapers were to accept German news from 
certain sources only, and were to be repaid by lucra- 
tive advertisements. Needless to say, the “ German 
news” was to be “ cooked” before transmission. 
Sir Edward Goschen refers to this precious campaign 
as a “‘ vast system of international blackmail.” 

The Board of Trade continues to press forward 
energetically with its campaign, and has issued a 
number of reports which are always interesting, and 
sometimes valuable. It is one event of the good 
results of the war that it has awakened the Board 
to a sense of its duty, and we may hope that never 
again it will relapse into the lethargy of past years, 
but will continue to improve step by step. One of 
its important papers published during the last few 
days is the Patent-office memorandum on the pro- 
cedure to be followed by applicants seeking the 
suspension or avoidance of British patents held by 
the subjects of Powers with which we are at 
There is now nothing to hinder the new Act being 
immediately invoked by British manufacturers, and 
we expect to see them rapidly taking advantage of it. 
We hear already that steps are being taken to manu- 
facture magnetos, which have hitherto been con- 
trolled by patents held by foreigners in this country. 
As the whole motor car trade would have been 
hindered by a failure in the supply of magnetos, it 
is excellent news that this course has been taken. 


Cement Making Machinery and the War. 


OnE class of machinery in which our home manu- 
facturers have allowed themselves to get a long way 
behind their foreign competitors is that employed 
in the manufacture of Portland cement, and the 
reason may be found, we believe, in the first instance 
in our innate conservatism as a nation. We had for 
so long been accustomed to the methods which 
we were the first to introduce, and which were prac- 
tically universally employed up to fifteen or twenty 
years ago, that we were content to go on manu- 
facturing by those methods, while the Germans, 
Americans, and Danes were introducing machinery 
by means of which the cost of production was lessened. 
When our makers of cement awoke to the fact that 
foreign rivals could undersell them, they realised 
that in order to meet this inroad it would be necessary 
to use the same plant as their competitors. But such 
plant was not then made in this country—or, at 
any rate, all of it was not—and, consequently, had 
to be purchased abroad. This custom has most 
unhappily continued to a large extent, so that at 
the present time it is safe to say that in the large 
majority of the cement works in this country foreign 
machinery predominates. 

Now, there is not the slightest reason, so far 
the ability of our own engineering firms to make the 
machinery is concerned, why this should be so. The 
whole question of cement manufacture is much better 
understood in this country than it was only a very 
few years ago, and there are numbers of firms which 
even with their present equipment could fit out 
cement works with the most approved modern plant. 
There is nothing particularly intricate about cement- 
making machinery. The steam navvy for excavating 
the raw material, the mechanical means for convey- 
ing it to the factory, the machinery for crushing or 


as 


reducing it to the proper consistency, the coal- 
handling, drying and crushing plant, the rotary kiln 


for burning, and the mills for grinding the clinker 
present no real difficulty in their production. British 
firms are quite capable of supplying the entire plant 
necessary for the production of cement of first-class 
quality, and we are convinced that the chief reason 
why they have not, in the past, been called upon for 
more of this machinery is that, having allowed them- 
selves at the outset to get left- behind in the race, 
they could not compete in price with continental 
makers. This is hardly to be wondered at. How can 
a firm which is only asked to make in twos and threes 
be expected to quote prices as low as those tendered 
by makers who are and have for years been supplying 
the same thing in scores and hundreds? Hence, a 
large proportion of what is really a very valuable 
business has been diverted to the Continent. There 
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is, as we have said, no reason whatever why this 
should be so. Evenifall our manufacturers have not 
had a large experience in the manufacture of the 
plant, the cement works engineers know exactly 
what they want and could issue specifications to 
which the makers could work. These engineers 
know precisely where the ‘weak spots lie and could 
give instructions as to how they might be avoided. 
They know, for instance, from bitter experience that 
the kiln lining is very liable to burn out; but, 
generally speaking, they themselves have discovered 
the best material to use to suit their own local con- 
ditions. The consulting engineers who specialise in 
this particular direction could also, doubtless, formu- 
late specifications which when worked to would 
produce machinery which would perfectly fulfil its 
proper functions. They could tell, for example, 
the length and diameter of rotary kilns to produce 
a given output of clinker with a given expenditure 
of coal, which our manufacturing engineers might 
not know at the outset, and they could indicate the 
sizes of mills, power required, &c. There is no fairy 
wand necessary ; what alone are required are good 
solid engineering work and common sense on the 
part of our makers, and the goodwill and hearty 
co-operation of our cement manufacturers. 

The present crisis affords a splendid opportunity 
for making up lost ground and for regaining at all 
events that part of the business—and a very large 
part it is—which has hitherto been taken by Germany. 
The amount of German Portland cement-making 
machinery which is in use in this country is very 
great. It has not, we believe, given universal satis- 
faction, but for the most part it has done well, for 
the German engineer, whatever his other faults may 
be, is thorough in his work. The machinery in position 
and in operation will naturally continue to be em- 
ployed.” It would be straining patriotism a great 
deal too far to expect our cement makers to scrap 
it just because it has been made by an enemy. But 
it is not asking too much that they should in the 
case of extensions or for new works order the 
machinery from their own countrymen. The pos- 
sible question of patents need not now enter into 
the matter. The Board of Trade if convinced 
that it would be for the good of the community 
and that British manufacturers were ready and 
willing to make the article or articles to which 
such patents referred, would annul, or at any rate 
suspend, those patents. There is no raw material 
of a special kind required for the production of the 
machinery which Germany has, and we have not. 
We are therefore persuaded that if only the cement 
makers would give their unstinted support, lending 
their own experience to assist the skill of our engi- 
neers, we could in a very short time build up a cement 
machinery business which would not only oust 
German competition from the home markets, but 
from foreign markets as well. It must be remembered 
that at the moment manufacture in Germany is 
practically at a standstill. It is impossible to say 
what time will elapse before the factories in that 
country are working at the rate they were before the 


war. Perhaps it may be never; certainly it will be 
long. Meanwhile, the owners of our own engineering 


works, while not suffering from the same disabilities 
as their rivals, are in many cases working short time, 
and anxious for any work which may be offered to 
them. The present, therefore, is essentially the 
moment to take action. Every day is of importance. 
There are many of our firms which are, as we have 
said, capable of turning out the requisite class of 
work, and we earnestly commend the matter to the 
serious consideration of their owners and of our 
cement manufacturers. 


What is an Alien Enemy? 

Our Special Commissioner, in an interesting article 
to-day, discusses a very difficult question: “ What 
is an Alien Enemy?” and endeavours to find a 
definition. The Alien Enemy referred to is a “ trade,” 
and not a “ military ” enemy, and the problem arises 
from the fact that there exist in the United Kingdom 
many firms which are affiliated with German houses. 
Our Commissioner leans towards a definition pro- 
pounded by the British Engineers’ Association, 
which makes an ** Enemy ” of any firm which possesses 
interests in foreign manufactures or other foreign 
interests which might be antagonistic to British 
engineering, and asserts that the mere possession 
of works in Great Britain does not in itself absolve 
the firm. We are not wholly prepared to admit the 
soundness of this view, although we fully recognise 
that it has much to commend it. To our minds the 
destination of the profits made in the course of manu- 
facture and trade is of less importance than the 
distribution of wages. It is obvious, in the first 
place, that the amount spent in the country where 
works are situated must always be far greater than 





the profits. Let us take a concrete case for example. 
We have before us the actual costs of building a cer- 
tain locomotive in a railway company’s works, and 
the price the company could have bought the same 
engine for from a British firm. The wages spent on 
the construction of the engine in question were £615 ; 


| the material for it cost £1570; the workshop charges 


were estimated at 100 per cent. of the wages—a very 
usual estimate—£615; the total cost of building the 
engine was £2800. An engine made to the same 
drawings in the open market would have cost £3200. 
Hence we may take it that the actual profit to the 
makers would have been about £400. That is to 
say, that had the engine been built by a firm which 
was sending all its profits abroad, in order to provide 
its shareholders with £400, it would have had to spend 
something like £2800 in this country, and of that £2800, 
£615 would have gone directly in wages to the men 
in the locomotive works and a very large proportion 
of the remainder indirectly to men in other works 
for material, and to men paid under the head “ work- 
shop charges ””—purchase and upkeep of machine 
tools, fixed engines and boilers, buildings, &e. Natur- 
ally, we should prefer even to see the 12} per cent. 
profit of this case remain in Great Britain: but after 
all is said and done, it is not a very serious item in 
comparison to the 87} per cent. that is spent here. 
Our Commissioner’s case no doubt would be that, 
had the German-English works not existed, we should 
have had a wholly English works in its place. Thatisa 
supposition about which it is impossible to argue. The 
fact is that if a German or American firm elects to build 
a works in Great Britain it must spend a great deal of 
money here, and for that reason such undertakings 
have always been welcomed. On the other hand, it 
must be fairly admitted that works so established 
have it in their power to do a great deal of harm to 
British industries in two ways. First, they may 
buy their raw materials in their own country and so 
rob our argument of a great deal of its force; and 
secondly, they may act as agents for their own 
branches or head houses in their own countries. Of 
the latter many examples could be given. A German- 
English firm acting as a pure English firm obtains a 
contract for, shall we say, electrical machinery, and 
then sub-contracts the greater part of it to its German 
works. Sucha practice is obviously inimical to British 
interests, but it is easy to provide against it, just as it 
is easy to provide against the purchase of raw ma- 
terials abroad. The matterrestsinall important cases 


in the hands of the purchaser, and if he is patriotic | 


enough to insist that the product he proposes to buy 
shall be wholly British, then wholly British it will be. 

We put this forward as one view of a very vexed 
problem ; there are no doubt quite other views, and 
we shall be glad to consider them. We may add that 
the definition of the British Engineers’ Association 
does not appear to us to be quite relevant. This 
Association was established to help all-British firms, 
and it, naturally, excludes from membership all com- 
panies which have any foreign alliances ; but it does 
not, at least to our mind. follow that all such firms are 
* Alien Enemies.” 








COMPETITION WITH GERMANY IN THE IRON 
AND STEEL TRADE. 
mo. 35." 

In an article under this heading last week, stress 
was laid on the paramount necessity of preserving 
towards the future course of events, an attitude of 
reasoned optimism, as the best of all possible founda- 
tions for the prosecution of a successful campaign 
against German trade and industry. It was also 
shown that such a campaign should be conducted 
in concert and co-operation with our allies, and should 
be characterised by an unselfish recognition of the 
services they have rendered in the actual operations 
of war, and without seeking our own exclusive 
interest. The reversion of German trade, assuming 
it to be successfully secured, corresponds to so large 
a volume of new trade that we can surely contem- 
plate with equanimity the admission of those who 
have rendered us such invaluable aid in war time to 
an equitable share, when peace shall have been 
again restored. 

If, then, a large volume of additional trade be 
likely to accrue as the result of concerted action 
against German trade, it behoves us to take stock 
of our existing means of dealing with it, and to 
ascertain how they may be developed and extended. 

The basis of the iron and steel industry is the output 
of pig iron, for, except for the inconsiderable amount 
of iron produced otherwise than primarily in the 
form of pig iron in the blast furnace, the blast furnace 
process is the common basis for the production alike 
of castings, of wrought iron and of steel. So well and 
fully is this recognised that the output of pig iron 
has come to be regarded, in iron-making countries, 
as the “‘ Barometer” of industrial prosperity, just 
as wheat crops are regarded in agricultural com- 
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munities as the index of the state of trade. The 
ore output, although it underlies the manufacture 
of pig iron affords no parallel indication ; large ore. 
producing countries like Spain make very little 
pig iron, the bulk of the ore being exported to other 
countries, while a country like Belgium, whose ore 
output is relatively insignificant, may, and indeed 
does, produce a large quantity of pig iron. 

For the purpose, therefore, of estimating the 
volume and importance of the iron and steel industries 
of a country like Germany, in relation to those of 
our own, we may safely base our preliminary calcula- 
tions on the pig iron industry, and subsequently 
compare it with our own and with that of France, 
of Belgium and of Russia, in order to ascertain the 
proportion of manufactured iron and steel which 
might reasonably be expected to revert to us. ‘The 
latest date for which complete figures are available 
is 1912, and the table below shows the number of 
blast furnaces existing, the number in blast, the 
average output per furnace, and the total make of 
pig iron for the five principal pig iron producing 
countries of Europe during 1912. For the purpose 
of showing roughly the relative progress, the output 
for 1908 is also given, and the figures relating to the 
United States pig iron industry have been added 
for the purpose of comparison. 





TaBLe 1.—Pig Iron Statistics relating to the Chief European Ivo 
ducing Countries and the Unit d States. 
nm |e 
“3S |8R 
be En |22x Average Annual output 
‘ 255)2 55 yearlymake 
Couctry. an) wee 
’ cl/E 2 perfurnace, 
Rea19 On tons. 1908, 192 
Si” 
United States 463 | 330 90,082 15,936,000 = 29,727,000 
Germany* .... 317 | 275¢ 56,172 = 11;616,000 17,582,000 
Great Britain 496 | 312 28,048 9,057,000 = 8,751,000 
France 160 | 135 36,074 3,346,000 4,870,000 
Russiat _ 2,754,000 4,119,000 
Belgium ... 55 52 13,538§ 1,250,000 = 2,284,000 


* Including Luxemb rz. + Excluding Finla.d. 

+Not including 38 farnaces in Luxemburg. for which due 
allowance has been made in calculating yearly output per furnace. 

§ De Lave'eye gives later figures for production, and estimates 
yearly output per furaace at ‘* over 50,00.” 

The first fact that emerges from a consideration 
of these figures, which, although in some instances 
only approximate, are sufficiently accurate for the 
purpose in view, is that the total productive capacity 
of each country is greater than the existing output. 
A return made by the American Iron and Steel 
Association for December Ist, 1912, shows that the 
productive capacity of the 463 furnaces in that 
country is 42,893,000 tons. Over 100 of the furnaces 
are, however, described either as having been long 
idle, or as having but indefinite prospects of resuming 
work. On the other hand, 362 of these furnaces are 
to be regarded as effective, and their aggregate pro- 
ductive capacity is given as 37,454,000 tons, which 
represents an average annual output per furnace 
considerably in excess of that shown in the table, 
yet near enough, perhaps, for the purpose of esti- 
mating the aggregate productive capacity. So far, 
therefore, as American works are concerned, the 
effective existing furnaces ‘‘ out of blast”’ are of 
approximately the same average annual capacity as 
those in blast, and the additional capacity for pro- 
ducing pig iron is at the present time nearly 25 per 
cent. greater than the present actual production. 
We shall see that this constitutes the United States 
a very formidable competitor for the reversion of 
German trade, and if we want to secure anything 
like our legitimate share, it behoves us to set about 
preparing for it at once. 

This country has, according to the official returns, 
184 furnaces out of blast. A far smaller proportion 
of these can be regarded as effective than in the 
case of the blast furnaces of the United States and, 
probably 50 per cent. would be an over-estimate. 
We will, however, assume that we have 90 furnaces 
to be classed as effective, amongst those at present 
out of blast. This would give us a potential increased 
-apacity of approximately 24 million tons of pig 
iron, and as the actual make during 1910, our ** maxi- 
mum ’”’ year, was 10,012,000 tons, the estimate may 
be regarded as a reasonable one. If this increased 
volume of trade were to be effected purely at Ger- 
many’s expense, it may be seen to amount to about 
one-seventh of that country’s annual pig iron pro- 
duction. This increased production, given adequate 
ore supplies, should not be difficult of attainment. 
seeing that it only involves working at full capacity, 
and entails no great setting of our house in order, 
and no capital expenditure on fresh plant. Our 
installations and machinery for dealing with the 
greater pig iron output may be regarded as adequate 
to the demands likely to be made of them, in these 
circumstances. 

It will be of interest briefly to consider the question 
of ore supply. The following table shows the home 
production of iron ore, and the amount of ore importe« | 
from other countries for the year 1912, in the case otf 
Great Britain, Germany, France and Belgium :— 


TABLE I1.—Production and Imports of Iron Ore, 1912. 


Country. — —” 
Great Britain ... 13,790,000 6,691 0: 0 
Germany... 32,190,000 1',925 000 
Belgium ... 165,000 6,520,000 
France 18,744,000 1,431,000 
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The countries whence Great Britain derives the 
bulk of her imports are shown below, with the respec- 


tive amounts in each case :— 


Exports of Iron Ore from Various Countries to Great Britain, 1912. 


Tons. 
Algeria ... 747,887 
France 170,697 
Greece... 193,910 
Norway ... he 402,106 
Spain... «- Sask eon t ges Soho pre: aac’, ee 
Sweden ... 356,741 
Tunis 238,912 


In 1913, however, the imports from France, 
Algeria and Tunis had increased considerably, so 
that at the present time quite one-fifth of the total 
British imports of iron ore come from France and 
her dependencies. Belgium derives the bulk of her 
iron ore from France, and the German imports from 
France equal in tonnage those from any other country 
whence she derives her supplies, and amount to 
nearly one-third of the total imports of iron ore 
into Germany. The British trade with France is 
increasing rapidly ; the ores of the minette district 
are most suitable for British practice, and the boats 
bringing French ores over here can return with 
British coal destined for consumption in Lorraine, 
instead of returning in ballast, so that the freight 
problem is capable of easy and profitable solution. 

From the foregoing details it is obvious that a 
system of organised boycott would be an invaluable 
weapon in combating the German iron trade, and 
an ore boycott would be at once simple, effective and 
could be rendered economically sound, while it would 
hamper German trade immensely. This will, however, 
be discussed in greater detail in a subsequent article, 
when we come to consider ways and means. 

It would seem, therefore. that if we in this country 
are content to limit our ambitions to securing “ full 
time ’’ working and our maximum productive capacity 
the task is one that presents no difficulty whatever. 
The mere efflux of time will effect the solution, 
and all we have to do is to possess our souls 
in patience until the war is over, when these 
good things will fall into our laps, without trouble 
or exertion to ourselves. This would be a splendid 
state of affiairs—for the United States—but could 
hardly fail to be disastrous in the extreme to ourselves 
in the long run ! 

Now the most noticeable fact in Table I. is one that, 
whether we deny it or attempt to explain it away, 
strikes at the very root of all questions of expansion 
of trade, as distinct from a mere normal utilisation 
of our existing means of production. The figures in 
Column 4 show that our average annual output per 
furnace is lower than that of any other country in 
the table except Russia, for which the figures are 
not available. There is, however, hardly any doubt 
that the average capacity per furnace even in Russia 
is higher than our own. 

That our methods suit our existing trade is in- 
contestable, but that they could be made to suit 
it even better is no less incontrovertible. To stick 
to the British plan of making pig iron in small units 
may suit a—dwindling—British pig iron industry. 
The returns have, during the last few years, shown 
a steady diminution in the production of pig iron at 
home. Prices have ruled high and trade has been 
good, but this has been so in spite of this fact, not 
because of it. We are not ‘‘ syndicated” to the 
extent of deliberately limiting our output to raise 
prices, a conspiracy “in restraint of trade,” prac- 
tised in Germany, no doubt, but illegal, and rightly 
» here. This limitation has been the result of 
various causes, and the economic unsoundness of 
continuing to manufacture pig iron in blast furnaces 
of capacity inferior to those of other nations is an 
important contributory cause of our inability to 
hold our own in open competition with other countries 
and our inability to keep even our home markets for 
ourselves, 

The reasons for the continuance of a practice so 
greatly at variance with that of other countries is 
threefold. The innate conservatism of the industry 
and the suspicion with which some masters and many 
men regard innovations is one part. The trade union 
system fosters this cause by encouraging the obsolete 
fear of increased unemployment owing to the adop- 
tion of labour-saving devices. The innate conservat- 
ism of the owners may be great, but it is as nothing 
when compared with the ingrained conservatism of 
labour, A second cause is lack of enterprise and 
initiative on the part of capital. So long as returns 
are remunerative, so long as the old methods are 
even reasonably profitable, no new ones are adopted. 
The laisser-faire policy reigns supreme in_ blast 
furnace practice so far as the furnace itself is con- 
cerned, although the coincident coking industry has 
been making rapid progress at some works. The 
third reason is intimately connected with the second ; 
as a matter of fact, the old methods are not being 
found sufficiently remunerative, the dividend is, 
even if fair, not as good as it should be, and capital 
is shy of embarking on what are called ‘‘ untried 
schemes,’ notwithstanding they have all been tried 
elsewhere. There is always a disinclination to devote 
capital to improvements unless the amount is com- 
paratively small and the immediate return certain. 
Capital invested with an eye to the distant future, 
in far-seeing schemes of expansion, is almost lacking, 
and perhaps nowhere is the ‘‘ come-day go-day ” 


so 





system more in evidence than on a British blast furnace 
plant. 

If we are to deal with the enormously extended 
business that the campaign against German trade 
involves we must modernise our plant and our 
methods, and approximate them more closely to those 
of the other pig iron producing nations whose success 
is inseparably bound up with their readiness to adopt 
the latest tried improvement, and a willingness to 
find the requisite capital for the purpose. 








GERMAN TRADE IN PUMPS AND PUMPING 
MACHINERY. 

THE export trades of Germany, Austria-Hungary 
and the United Kingdom in pumps and pumping 
machinery are dealt with in a pamphlet just issued 
by the Commercial Intelligence Branch of the Board 
of Trade. It may be said at once that the Austrian 
trade is negligible, and that the German trade is 
nearly as great as that of Great Britain. 

Those who desire the actual statistics may consult 
the original. We will here divide the markets into 
three classes as follows :— 

(1) Markets in which German Trade Prepon- 
derates. — Norway, France, Italy, Rou- 
mania, Russia, Dutch East Indies, Brazil, 
Cuba, Mexico, Canada. 

(2) Markets in which British Trade Prepon- 
derates.—British South Africa, Egypt, 
Japan, Argentina, Chile, Spain. 

(3) Market in which Trades are about Equal.— 
Turkey. 

It appears, then, that the principal interests cf 
the two countries lie in different markets. Altogether 
the trade in pumps, &c., of Germany and Austria 
in colonial and neutral markets is valued at £446,870 
per annum, to which must be added £32,040, the 
value of their exports to this country. We thus 
get a total of £478,910 as the value of the trade that 
‘“might conceivably be secured by British makers.” 
The returns are exclusive of pumps in combination 
with internal combustion motors. These have already 
been dealt with in a previously published pamphlet 
summarised in our last issue. 

The report then proceeds to outline the conditions 
prevailing in certain specified markets. The following 
remarks are extracted from the information given :— 

Canada.—The German trade in hand pumps is 
more than eight times that of Great Britain. That 
of the United States is easily first, being over fifty-one 
times that of this courtry. 

South A frica.—The United Kingdom has well over 
half the trade in pumps, the United States about 
a quarter and Germany about an eighth. Steam 
engine driven centrifugal pumping plants of 4 to 
18 horse-power, and mostly designed with wood- 
burning boilers, are much in use in the Cape Province, 
and are all of British manufacture. Suction gas 
pumping plants are used in large numbers, and a 
market is opening up in the Free State Province for 
them in connection with farm irrigation work. At 
present charcoal is the common fuel, but as this is 
getting scarce colonial anthracite containing a large 
percentage of sulphur, and therefore forming clinker 
very readily, will have to be used. The suction gas 
plants are nearly all British. In the Transvaal 
mines many multi-stage high-lift electrically driven 
centrifugal pumps are in use, and are nearly all of 
continental origin. The centrifugal pumps used at 
extractor houses, cyanide plants and such like are 
usually of American manufacture. 

Australia.—This is an important market for manu- 
facturers to watch, as extensive irrigation works are 
in contemplation by certain of the States. Copies 
of Government reports on the subject may be obtained 
from the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall-street, E.C. 

India.—Expense of fuel and upkeep are said to 
militate against the use of petrol-driven centrifugal 
pumps for native irrigation work, although in certain 
cases such sets have proved highly useful. A light, 
compact and simple pumping set of 20,000 gallons 
or so capacity per hour, and easily handled by native 
labour, seems to be required. 

Egypt.—The native cultivator is awakening to the 
advantage of having an artesian well supply to fall 
back upon when the river water is short. There 
is and has been for some time a demand in connection 
with this underground supply for pumping sets of 
from 6 to 36 horse-power driven by steam, semi- 
Diesel or oil engines. The lift required is from 40ft. 
to 50ft. Local stocks were quite unable to meet the 
demand last year. 

Russia.—Germany holds well over half the trade. 
Provided our manufacturers are willing to grant 
fairly long credit and to study the requirements of 
the country for themselves, and not, as hitherto, in 
many cases entrust their interests to agents of 
Jerman nationality, a large field for business is 
open to them. The chief demand in the near future 
is likely to come from the gold, platinum and iron 
ore mines of the Ural districts. Primitive methods 
of working these mines are being abolished, and deep 
mining involving mechanical appliances is taking 
the place of the surface mining carried on by the 
peasants for more than 150 years. 

Sweden.—The local manufacturers enjoy advan- 
tages of freight and Customs charges, and with the 





exception of rotary pumps seem pretty well to cover 
the field themselves. 

Turkey.—Horizontal double-acting plunger pumps 
and three-throw deep-well pumps drawing from 
6000 -to 20,000 gallons per hour are manufactured 
at Jaffa by a German firm. British prices seem to be 
too high. 

Bolivia.—This country offers a good field for 
domestic and mining pumps. The Germans have a 
thorough grip of the market, and supply cheaper 
pumps and grant better facilities for paying than 
the British. Their agency system is very highly 
developed. 

China.—Small steam pumping plants are imported 
from Germany and hand pumps mostly from America. 

Japan.—Great Britain is responsible for over half 
the imports of pumps, the United States for about a 
quarter and Germany for a little over an eighth. 
There is a brisk demand for electrically driven cen- 
trifugal pumps for mining purposes. 








LITERATURE. 


High-power Gas Engines. By Dubbel and Weinreb. 
London: Constable and Co., Limited. Price 
18s. net. 

Tus volume is a translation from the German by 

the second-named author of a work by the first. 

Mr. Weinreb, a Manchester consulting engineer, has, 

in addition to translating the work, edited and 

expanded it so as to include in it British practice in 
the matter of large gas engine construction. 

The necessity for a book dealing exclusively with 
large gas engines is to be found in the fact that the 
construction of such engines has now become a 
specialised branch of internal combustion engineering. 
The problems met with are not only on a larger 
scale than in small and moderate-sized engine prac- 
tice, but are for the most part of a radically different 
character. There is a distinct niche in English 
literature for a work given up to the discussion of 
these problems and describing how they have been 
solved in the past. The present volume is a praise- 
worthy attempt to fill that niche; but whether or 
no it will be found indispensable to English manu- 
facturers, we hesitate to say. 

It was inevitable both from its authorship and from 
the history of the development of the large gas engine 
that this volume should draw largely upon German 
sources for its practical illustrations. True, the 
translator has done his best to give it an international 
character by illustrating the practice of such firms 
as Cockerill, the British and American Westinghouse 
Companies, Mather and Platt, the Campbell, Crossley, 
and Premier Companies, Fraser and Chalmers, the 
Snow Steam Pump Works, and the Allis Chalmers 
Company. But the German examples preponderate, 
both as regards number and extent. This is unfor- 
tunate from the point of view of the British manu- 
facturer. For in Germany the large gas engine has 
been developed principally along the lines of the 
double-acting type, whereas in this country the multi- 
cylinder single-acting design has attracted chief 
attention. Again, while we have striven hard after 
simplicity of design and construction, our enemies 
have carried their national characteristic, the quest 
after efficiency, so far as at times to produce great 
complexity. 

The first three chapters of the work are more or 
less of a theoretical nature and deal with the gas 
engine cycle, the calculation of the air required for 
the combustion of a given gas and of the size of the 
cylinders, and with the governing of four-cycle engines. 
It will be found that in large part there is but little 
reference in these chapters to the specific case of the 
large gas engine. Later on, in Chapter XIII., we 
come across more theory under the head of the 
“Calculation of the Fly-wheel Weight.” The same 
remark applies here with this addition, that the subject 
matter of the three portions into which the chapter is 
divided is not original, but is taken from previously 
published works or papers. 

It is m the remaining twelve chapters that the 
greatest potential value of the book will perhaps be 
found to reside. These chapters are devoted to a 
general description and discussion of the principal 
details of large gas engine design, and are illustrated 
with a truly remarkable collection of sectional draw- 
ings. These drawings are undoubtedly the chief 
feature of the book and may, in the eyes of some, 
compensate for its other shortcomings. There are 
altogether 423 illustrations and thirteen folding 
plates. 








AppREssINnG the International Railway Fuel Associa- 
tion in May last, Dr. Goss showed a cube 2}in. square of 
coal which weighed 1 Ib., and said : Assuming the ordinary 
locomotive, say, in passenger service, to run 20 miles per 
ton, the locomotive will need to be supplied with a pound 
of coal like this for every 52ft. of its travel. Assuming it 
to pick up its fuel as it passes along, it will need to pick 
up a cube like this every 52ft. or 53ft. To carry the 
illustration a little further, we may assume the locomotive 
to pick up its fuel supply continuously, in which case the 
cubical contents of this cube must be drawn out into a 
pencil 52ft. long. The cross section of such a pencil 
would approximate one-twenty-fifth of a square inch, 
or, say, a pencil jin. in diameter. A rod of fuel jin. in 
diameter, coming into the locomotive at the rate at which 
it proceeds would supply its requirements, 
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SUCTION-GAS DRIVEN PUMPING PLANT NEAR SEVENOAKS 
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x 337 x 112 — 360 foot-pounds, or, say, 209,690,000 


SUCTION-GAS DRIVEN PUMPING PLANT NEAR | | foot- pounds of work were+*done, which may be considered 


SEVENOAKS. | 


An interesting pumping plant, driven by a suction gas | 
engine, has recently been installed at its Kemsing Pumping | 
Station by the Sevenoaks Water Company. The plant, 
which is illustrated on this and on page 258, was con- | 
structed and erected by Tangyes Limited, of Cornwall 
Works, Birmingham. It was designed to deliver 20,000 | 
gallons of water per hour against a total head of 337ft. | 

The plant consists, first of all, of a set of treble-barrel | 
well pumps with cylinders 9in. diameter and a stroke of | 
22in., arranged to work at a speed of 23} revolutions per | 
minute. These pumps are fixed at a depth of 40ft. from 
the surface in a well 8ft. in diameter and deliver into a small 
reservoir outside the engine-house. From this reservoir | 
a surface pump draws its supply. This pump is of the | 
horizontal triple-ram type, the rams being 9in. in diameter 
and having a 12in. stroke. It makes 42 revolutions per 
minute. All the pumps and valve-boxes are separate | 
castings with flange connections and suction and delivery 
air vessels. The suction and delivery valves are double 
beat and are fitted with outside springs. The spur wheels 
have machined teeth and gear into compressed paper 
pinions. The pinion driving the surface pump is arranged 
to slide out of gear so that the well pumps alone can be 
worked if required. 
for charging the air vessels has been fitted. 
put into or out of action as desired. 

The motive power for working the pumps is obtained 
from a Tangye variable admission governing gas engine 
and suction producer, the fuel used being Welsh anthracite. | 
As will be seen from the following particulars, which have 
been supplied to us by the makers, this little plant is 
wonderfully efficient :— 


It can be | 


203,000 gals. 


Quantity pumped by well pump in ten hours 
20 300 gals. 


Quantity pumped by well pump in one hour 


Head pumped against ... 65ft. 
Average revolutions of pump per minute 23.47 
Pump horse-power . 6.66 


Brake horse-power.. . 9. 
Efficiency of well pump 71.6 per cent. 
198,700 gals. 


*Quantity pumped by ram pump in ten hours 
19,870 gals. 


Quantity pumped by ram pump in one hour 


Head pumped against... 272ft. 
Average revolutions of pump per minute 42.46 
Pump horse-power . 27.3 
Brake horse-power.. . 33.7 
Efficiency of ram pump 81 per cent. 
Total poe horse-power for ram and well pump 33.96 
Total brake horse-power for ram and well — 43.0 

60.0 


Indicated horse-power of engine 
* By-pass was open at t'mes. 


The coal used was Welsh anthracite, costing 27s. 6d. 
per ton delivered on the site. The quantity used during 
the ten hours’ trial was 360 lb., which is equal to 53.035d. 
The indicated horse-power being 60, there were, in all, 
600 indicated horse-power hours, and the amount used 
per indicated horse-power hour was therefore .6 Ib.— 
or, say, -088 pence. Similarly, the amounts consumed 
per brake horse-power and per pump horse-power were 
- 837 lb.—. 124 pence—and 1.06 lb.—.156 pence—respec- 
tively. 

Speaking roughly, 200,000 gallons were raised through | 
a height of 337ft. for 53.035 pence, or 1000 gallons were | 
lifted to that height for .265 pence. As regards the duty | 
per hundredweight of coal, 





| as very good indeed for a small plant of this type. The 
equipment is completed by the provision of a double-rolled 
girder overhead traveller designed to lift 3 tons. Provision 
has also been made for a duplicate set to be fixed when 


| it is required. 


A belt-driven Reavell air compressor | 


|athird of the works complement. 


since 360 lb. did 200,000 « 10 | theless, when it is 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM. WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Trade and the War. 

THERE is an optimistic note in all sections of the 
iron trade this week, and further successes to the Allies 
at the front would probably be immediately followed by 
much activity in the iron and steel trades. What business 
is being done in manufactured iron is at present mainly 


| for the fulfilment of Government contracts, of which this 
| district possesses a big share. 
| at some of the steel works, production is carried on under 
| difficulties. 
| ment either as Territorials or to join Lord Kitchener's 


At some works, especially 
Large numbers of men have left their employ- 


Army, and in a number of cases to an extent equal to 
The home trade is 
eagerly awaiting the development of the campaign on 
French soil, not now with any misgiving as to the ultimate 
issue, but with tense anxiety as to the progress and dura- 
tion of the conflict. The flow of Birmingham's export 
trade is yet necessarily arrested pending the clearing of 
the outlook and the adjustment of the credit system. 
The command of the seas established by the British Fleet 
has so far reassured shipping interests that substantial 
reductions are being made in freights, as well as in insur- 
ance, and channels of communication are being opened 
up more freely. On balance the Birmingham iron trade 


cannot claim to have gained at present from the paralysis | 


of continental trade. Nevertheless, great expectations 
are entertained with regard to the future, and in any case 
it would seem that the prices must further rise very con- 
siderably. 


The War and the Trade Returns. 


The effect of the war generally on the trade of 
the country is seen by the Board of Trade returns for 


| expected, a large decrease in both imports and exports. 
Indeed, the returns bear a strange appearance. Never- 
remembered that the results detailed 


x 337 foot-pounds, it appears that for,1 ewt. 200,000 ~ 10! below have been achieved in the first month of the war, 


when the whole fabric of commerce and finance received 
we may take hope for the futur: 
much alive, 
Government 


a staggering shock, 
It is obvious that British trade is still very 
and when the remedial measures which the 
has devised have had time to become fully effective iron 
masters and engineers may expect returns more closely 
approximating to the normal. The quantity of iron and 
steel, and manufactures thereof exported from the United 
Kingdom last month was 203,900 tons, as compared with 
388,132 tons in August, 1913; while the value was 
22,295,351. For the eight months the quantity shipped 
was 2,954,263 tons, as compared with 3,338,302. tons, 
while the value was £31,519,593, as against £36,841,732 
The details show that the value of pig iron exported last 
month was £105,237, compared with £404,230 in August 
last year; railroad iron (unenumerated), £45,440, com 
pared with £57,662 twelve months ago ; sheets and plates, 
£63,824, against £82,156 August last year; steel rails, 
£149,833, against £312,154 ; wrought iron tubes, £154,648, 
against £211,000; cast iron pipes, £65,630, against 
£98,466; railway wagons and carriages, £196,923, com 
pared with £240,247 in August last year; and wheels, 


| axles, and tires, £71,104, compared with £108,147 at this 


time last year. Turning to the returns relating to 
machinery and machine tools, the details are as 
follows :—Pumping machinery, £22,740, compared with 


£41,100 in August last year; electrical machinery of all 
kinds, £103,500, as against £157,188 in August last year ; 


mining machinery, £58,000, against £72,000; steam 
boilers, £64,000, against £119,150; and machine tools, 


£38,740, compared with £71,460 in this month of last year 


Military Needs and Galvanised Iron—Drastic Step. 

The galvanised iron trade, which has already 
received much attention at the hands of the Government 
in respect of spelter supplies, has been the subject of 
another drastic step on the part of the military authorities. 
It will be remembered that a few weeks ago the authoritie 
commandeered all the stores of spelter on railway and 


canal wharves in Birmingham. Now they have gone 
further. Fearing that there might not be sufficient 


spelter left in the country to execute the heavy orders for 
galvanised iron which it is understood is their intention 
to place for the erection of buildings in connection with 
winter quarters for the troops and for other purposes, 
they have issued a Gazette announcement prohibiting the 
exportation of any description of galvanised sheets. This 
decision has taken the trade completely by surprise, and 
will have far-reaching effects. Of all branches of the iron 
trade the galvanised sheet business is most dependent 
upon the export trade for support. Colonial and foreign 
orders are the very existence of the industry. As was 
shown in this report a fortnight ago, the shipments of this 
class of iron this year up to the end of last July totalled 
438,362 tons, and the Board of Trade returns for the 
month of August, issued this week, state that the exports 
for the past month were 30,934 tons, compared with 
57,600 tons in August, 1913. For the whole of last 
year the shipments totalled 762,244 tons, valued at over 
ten million sterling. What will be done by the works now 
that the continuance of all overseas trade has been pro- 
hibited it is difficult to say. It might be imagined that the 


August issued this week. There is, as was of course fully | Government action would bring the works to a standstill, 


so serious is the step which has been taken, If this became 
necessary all the great galvanised iron concerns in the 
Kingdom would have to close down, those at Bristol and 
in Monmouthshire and South W: ales, in Lancashire and 








Supt. 11, 1914 


THE ENGENEER 


263 








Cheshire, as well as in the Birmingham and Wolverhampton 
centres, being included. Thousands of workmen would 
thus be immediately thrown out of employment. On 
Birmingham Exchange, however, to-day (Thursday) 
the hope was expressed by the iron trade that this course 
vill not have to be resorted to, but that the works will be 
able to keep going at any rate part time. One favourable 
indication in this direction was the announcement that 
the Shotton Ironworks, near Chester, of John Summers, 
Limited, had this week restarted, after having been closed 
almost since August Bank Holiday. This works ordi- 
narily employs 5000 hands, ‘but 1000 of them are said to 
juve enlisted in Lord Kitchener’s Army. 


Ironmasters Looking to War-office. 


No doubt the War-office will do its utmost to 
assist ironmasters over the grave situation which has 
heon created by the prohibition of galvanised iron exports. 
it will endeavour to give out the orders which it has to 
offer for galvanised sheets as early as possible, and thus 
prevent the ironworkers being thrown out of work. That 
the Government contracts will be quickly placed was the 
main hope expressed on the Birmingham market to-day. 
lndeed, this anticipated relief seems to be the only solution 
of a very ugly contretemps with which the market suddenly 
tinds itself faced. Quotations this week have not, perhaps, 
much relevance to actual values in the present state of 
market, but makers are demanding £14 to £14 10s., and 
even £15, for 24-gauge corrugated sheets, f.o.b. Liverpool 
or equal. The mills are being kept going just enough to 
keep the men together in readiness for the rush of orders 
which it is believed is coming. How serious to trade is 
the step which the Government has pursued may be 
gathered from a few figures showing our leading markets 
tor galvanised sheets in order of merit last year :—India 
took 237,673 tons, an increase on 1912 of 67,200 tons ; 
Australia, 104,450 tons ; ** other countries,’ 121,400 tons, 
an increase of 10,000 tons on 1912; the Argentine, 75,000 
tons, increase 11,500 tons; South Africa, 40,000 tons ; 
Japan, 35,000 tons; Dutch East Indies, 27,500 tons, 
increase of nearly 6000 tons ; New Zealand, 23,000 tons ; 
Canada, 32,000 tons, &c. Prices of virgin spelter are 
lower this week in view of the embargo placed on export 
business, and both G.O.B. and American spelter is selling 
on easier terms, the latter down to about £30 c.i.f., and 
there have been large ‘arrivals. Some consumers have 
completed arrangements for supplies from the United 
States to be delivered during this month and next, and 
this relief of the recent stringency will be very welcome. 
(:.0.B. descriptions in large lots are lower at about £29 
to £31 on the London market, and English metal is now 
changing hands at £32 10s. or so. 


Pig Iron. 

Apparently this district as regards raw material 
is holding its own better than in the North of England. 
Prices are substantially those of last week. Consumers 
have mostly covered their requirements until quarter day, 
a month hence, when the position may be reconsidered. 
Makers are not at all anxious to sell even at current ad- 
vanced rates. For one thing, coke is very scarce and 
costly, and until cokers show their hand a little more 
smelters are not likely to commit themselves greatly 
ahead. That there will be a greatly increased demand for 
raw material sooner or later is confidently expected, and 
preparations are being made for bringing idle blast furnaces 
into operation. Northamptonshire, Derbyshire, and 
Leicester brands of pig iron, which are so largely the basis 
of our manufacturers in this district, are firm at the 
enhanced rates lately quoted, and are relatively dear by 
comparison with South Staffordshire output. Common 
forge qualities of South Staffordshire iron can be bought 
for 58s. to 60s., and part-mine 61s., but Northamptonshire 
smelters ask 60s. to 62s. Derbyshire and Leicester pigs 
are quoted up to 63s. and 64s. One large smelter of 
Northamptonshire iron was quoting as high as 64s. on 
the Birmingham iron market to-day, but there were no 
orders to be placed at so high a figure. Staffordshire cold 
blast pig iron was £6 10s. 


Books Full of Orders. 


Generally the Staffordshire iron and steel mills 
are well engaged. In the gas strip department makers 
have their books full of orders, and can see their way to 
constant activity until Christmas. There is much pressure 
to get orders accepted for finished iron and steel by people 
who have Government orders, and they have to respond 
to the higher prices quoted or be disappointed with 
supplies. Certain of the wrought iron makers report that 
the demand for certain descriptions of tubes approaches a 
boom. Big contracts are held for tubes for conveying 
water to troops in training camps and others. Certain 
of the tube strip makers announce considerable orders. 
The bar iron makers are also well booked, and while best 
bar iron prices are not disturbed common bars are 2s. 6d. 
to 5s. per ton higher. Consumers who have been dependent 
on Belgian and German material have to pay very dearly 
for local products to enable them to meet their engage- 
ments. Those engaged in the nut and bolt industry in the 
Darlaston district are finding South Staffordshire iron at 
£7 12s. 6d. and £7 15s. a rather expensive substitute for 
Belgian bars at from £5 8s. to £5 15s. per ton. Hoop iron 
prices—consequent upon large orders from the Admiralty 
and War-office—have increased enormously, viz., £2 to 
£2 5s. per ton, the late minimum of £7 having now advanced 
on the Birmingham Exchange to £9, and even £9 2s. 6d. 
In hardly any other branch, except galvanised iron, has 
the rise in prices been so large. Certain of the hoop 
makers are now unable to book orders unless buyers will 
wait for the middle of next quarter. Consumers who 
formerly had fine hoops from Germany met with refusals 
to-day (Thursday) in Birmingham ; makers asserted they 
could get any price they chose to fix. The Marked Bar 
Association maintains £9 as its basis price. Unmarked 
bars are not selling freely, but nothing was offered at less 
than £8, whereas a week ago common bars could be bought 
for £7 17s. 6d. Gas tube strip was, as last week, £7 10s. 
to £7 15s. Wire rods were this afternoon again in very 


active request, and with none coming from the Continent 
makers will only fix their rates from day to day. Unless 
customers decide promptly they will have to pay more. 
Telegraph wire was quoted £13 10s. per ton. 


Puddled 





bars, owing to small output and large demand, are very 
dear, viz., £5 5s. to £5 10s. per ton. A few firms are even 
asking £6, but this last price is an impossible one. 


Steel Trade. 

The steel makers have been forced to raise prices 
to prevent buyers taking too much. Consumers from all 
over the country who formerly went to the Continent for 
supplies are now pushing orders for acceptance at Stafford- 
shire works, but are disappointed in many cases. Bars, 
both large and small; sections, including tees, channels, 
angles, &c., and hoops ; and steel half-products in the form 
of sheet bars and billets are all wanted badly. Orders 
described by some of the steel makers as “‘ enormous’ 
are to hand both from the Government and from private 
customers, and the Bessemer converter and rolling mill 
departments are fully engaged in making delivery. The 
fear is expressed by some steel masters that in the rolling 
mills especially there will scarcely be sufficient labour to 
fill the demand with the requisite promptitude, so 
enthusiastic has been the response in this district to the call 
to the Colours. All classes of boiler plates have been put 
up 5s. per ton, making Lancashire and Cornish plates on 
Birmingham Exchange this week £8 per ton and marine 
plates £8 2s. 6d., angles £7 2s. 6d., and joists £7 5s. to 
£710s. Large steel bars are also £7 10s., tees and channels 
£7 15s. to £8, small steel bars £8, and ferro-manganese £13. 
Steel half-products are quoted £5 10s. to £5 15s. for 
Bessemer sheet bars, and Siemens £5 15s. to £6. American 
material was reported on Birmingham Exchange this 
week to be offered at £5 16s. c.i.f. South Wales ports, but 
the price was deemed prohibitive. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
An Indifferent Market. 

Tue market to-day was poorly attended and 
actual business was on a limited scale. Pig iron showed 
little or no change, and prices were nominal. Finished 
iron and steel quiet, but steady. Manufactured copper 
ruled in buyers’ favour, and sheet lead was lower. English 
tin ingots showed little change. 


Quotations. 


Lincolnshire, No, 3 foundry, 61s.; Staffordshire, 
6ls.; Northamptonshire, 65s. 6d.; Derbyshire, 63s.; 
Middlesbrough, open brands, 61s. 3d. Scotch (nominal) : 
Gartsherrie, 69s.; Clyde, 68s. 6d.; Glengarnock, 67s. 6d.; 
Monkland, 67s. 6d.; Summerlee, 69s., delivered Man- 
chester. West Coast hematite, 75s. to 75s. 6d.; East 
Coast ditto, 70s. to 7is., both f.o.t. Finished iron: 
Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; Staffordshire 
ditto, £9 2s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £7 10s. 
to £8; steel hoops, £8 15s.; plates for tank, girder, and 
bridge work, £7 15s. to £8; English billets, £5 15s. to 
£6 5s.; cold-drawn steel, £10 10s. to £11 10s. Copper: 
Sheets, strips, &c., £78 per ton; small lots, 103d. per 
pound ; rods, £76 per ton; small lots, 10}d. per pound ; 
tough ingots, £62 10s.; best selected, £63 10s.; copper 
tubes, 10d.; solid-drawn brass tubes, 8$d.; brazed brass 
tubes, 10}d.; condenser tubes, 8}d.; condenser plates, 8d.; 
rolled brass, 8d.; | brass turning rods, 8d.; brass wire, 
8id.; yellow metal, 7?d. to 8d. Sheet lead, £26 per ton. 
English tin ingots, £142 to £143 per ton 


The Lancashire Coal Trade. 


The attendance on the Manchester Coal Exchange 
to-day was exceedingly small; buyers hesitated regarding 
present conditions. In all directions, especially for 
domestic fuel, and slack and engine coal, there was very 
little inquiry. There is perhaps a shade more doing in 
shipping and bunkering coal. Quotations: Best Lanca- 
shire house coal, 17s. 8d. to 18s. 10d.; good medium, 
16s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, lls. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton 
at the pit. 


The Engineers’ Club. 


At a meeting of the members of the above Club 
held on Tuesday last it was unanimously decided to take 
steps to form a battalion of infantry composed of men 
exclusively connected with engineering. The Hon. 
Secretary, Mr. E. L. Hill, had previously been in corre- 
spondence with the War-oftice to ascertain whether a 
corps of engineers or battalion of infantry made up of 
engineers would be acceptable, and received the reply that 
*‘ only an infantry battalion was required.”” A committee 
has been formed to take the necessary steps. If the 
subject had been opened earlier there would have been 
little trouble in obtaining several battalions, for the 
men engaged in engineering works who have volunteered 
must number several thousands. 


The Effects of War on Local Industries. 

I should probably be quite justified in stating 
that of all the great industries of Lancashire and the 
neighbouring counties engineering has been, on the whole, 
less affected by the war than any other of anything like 
the same magnitude. For while some firms with large 
continental connections have been ‘“ badly hit,’’ others, 
though perhaps not so many, have benefited by increased 
business. In some branches of manufacturing engineering 
the opportunity is presented of “‘ making for stock,” so as 
to be in readiness for the ‘‘ boom ”’ in trade which is likely 
to succeed the present troublous times. I understand that 
several of our large local firms of gas and oil engine builders 
are engaged at present in building to stock, while others 
are busy on orders for the Government. Amongst the 
latter is the firm of Mirrlees, Bickerton and Day, Limited, 
the works of which are full of orders for the Admiralty. 
The largest emplovers in the engineering trade in Rochdale, 
Thos. Robinson and Son, Limited, are very busy both in 
wood-working and flour milling machinery, chiefly for 
the Colonies. The number of hands employed is about 
1000, and these are on full time. The other industries 
of the town are blanket making and cotton goods manu- 





facturing. The former is quite busy, owing to the demand 
for blankets for the Army, but the latter is in a very 
bad way, and the mills are working short time. In Oldham 
where the cotton mills had been stopped for the annual 
‘** Wakes ”’ week, less than one-half reopened on Monday 
last. There is also a large number of workers in the 
textile machinery trade out of employment. In Burnley, 
where the chief industry is cotton spinning, there is a con- 
siderable amount of distress owing to the number of mills 
closed down or running short time. Probably three- 
quarters of the population of this town are only earning 
about one-half the usual amount of weekly wages, and 
the annual week’s holiday is being extended to one of a 
fortnight. 
Barrow-1n-Furness, Thursday. 
Hematites. 

The position of affairs in the hematite pig iron 
trade of this district is one of increased strength. There 
is a fuller demand for iron on more than one account, and 
a larger production of metal will be the fact in the Cumber- 
land district. There are thirteen furnaces in operation in 
Cumberland at present, including the one now put in at 
Cleator Moor, and another one is being got ready at the 
Lowther Works. In North Lancashire there are eight 
furnaces in blast. The consumption of iron on account 
of local steel makers has improved. Prices are firm, with 
a tendency to increase further, and makers are quoting 
75s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. Special brands of iron for which there is 
a good steady demand are at 80s. per ton. There 
is nothing being done in warrant iron, and the quotation 
of 66s. per ton net cash remains. Warrant stores represent 
3068 tons. 


Iron Ore. 


Whilst in most parts of the district there is full 
activity in the iron ore raising industry, there is quietness 
in the Lindal Moor part of Furness, where one of the pits 
has been stopped, at least for the present, and 100 men have 
been laid idle. At Hodbarrow, Park, Roadhead, Newton, 
Cleator Moor, Ullbank, &c., there is plenty of life. The 
demand is stronger, and prices are firm with average sorts 
quoted at 15s. to 17s. per ton, and the best qualities are at 
22s. per ton net at mines. Spanish ores are in steady 
request at 16s. to 17s. per ton delivered. Supplies are 
coming to hand just as in normal times. 


Steel. 


There is a fair amount of activity noticeable in 
the steel trade, but full time is not being worked either at 
Barrow or Workington. The rail mills are pretty well 
employed, new orders having come to hand. The demand 
for steel rails, however, is not brisk. Prices are firm, with 
heavy sections quoted at £6 5s. to £6 10s. per ton. For 
light rail sections there is a limited demand at £7 15s. to £8 
per ton, whilst heavy tram sections stand at £7 10s. The 
demand for steel shipbuilding material is strong on local as 
well as general home account. Ship plates are at £7 7s. 6d. 
to £7 10s. per ton, and boiler plates run from £8 5s. to 
£8 7s. 6d. per ton. Hoops are a fairly good business, and 
are quoted at £9 5s. per ton. 


Shipbuilding and Engineering. 


These trades present no new features. Every 
department is fully employed. The only difficulty in 
Barrow is the question of housing. This is .an acute 
problem. Most of the available houses within a radius of 
16 miles have been taken up, and workmen’s trains run, 
but still sufficient houses cannot be found. 


Fuel. 


There is a full demand for coal and steam sorts 
from either Lancashire or Yorkshire pits, and the current 
rate is 15s. to 18s. per ton delivered. For coke there is 
an increased request with East Coast sorts at 20s. to 23s. 
per ton and Welsh coke is quoted at 20s. and Lancashire 
sorts at 19s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Capture of German Trade. 


THE question of what proportion of the trade 
which Germany and Austria are now unable to do will 
be drawn into the British net continues, of course, to 
occupy a large share of attention in the Sheffield district. 
But as one gets to closer grips with the subject, it becomes 
more plainly apparent that it is complex. For instance, 
amongst the firms here that are suffering just now are 
those that have been supplying special steels to Germany. 
These steels were the latter’s raw material for the manu- 
facture of such things as twist drills. Someone may retort, 
** Then let the Sheffield firms that have been supplying 
the steel to Germany make the twist drills themselves.” 
But it requires the installation of expensive machinery 
and years of experienee to do that. Beside, there are 
already twist drill makers in Sheffield, and naturally 
these people are now out to catch all such stray orders 
as possible. Take another point of view. Some of the 
Sheffield manufacturers in the light steel departments, 
asked if they are making a big bid for the German markets, 
reply that the German products are inferior to theirs 
and as they cannot see their way to more than a 25 per 
cent. expansion of business, it would not pay them to 
spend that extra energy on turning out an inferior article 
and one that might injure their reputation. Then, again, 
in the heavy steel branches one hears the contention that 
the bulk of the contracts in the hands of German manu- 
facturers when hostilities began were for forward delivery, 
and whilst many inquiries respecting the work involved 
are being made in this country, the truth is that the 
ultimate transfer of these contracts depends very largely 
upon the question of the duration of the war. As soon as 
ever the course of events becomes a little plainer, the 
transfer or otherwise of the contracts referred to will be 
decided upon. So far they are only inquiries. Those 
who so contend, add that up to the present there is not 
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much pressure on steel plants through orders diverted 
from Germany. 


Cases in Point. 


But whilst all this may be perfectly true—and 
undoubtedly is true—it is not the whole of the truth. 
There may not be that enormous rush of new work which 
the more optimistic had anticipated, but it cannot be 
denied that contracts which would ordinarily have been, 
or were actually in, German hands, are being booked in 
Sheffield, and in quite appreciable quantities, too. A 
few instances of this I was able to give last week, and 
many others have come to my knowledge since. What, 
however, is taking place, and will do so presently to a 
more pronounced extent, is that Sheffield manufacturers 
are taking advantage of this new business to pick out the 
lines that will pay them best. These they will make strenu- 
ous efforts to retain after the war, but the cheaper goods, 
the things that yield narrower margins of profit, they will 
leave for the Germans and Austrians to pick up again 
at such time as the latter are able to beat their swords 
into ploughshares and their spears into pruning hooks. 
One direction in which Sheftield will benefit is in the 
making of shoes and dies used in gold ore crushing. Last 
week I mentioned that a large order had been booked 
from Fremantle. Latterly the Germans had obtained a 
good foothold in the Australian and South African markets 
for these things, which for many years had been made 
in Sheftield and exported to various goldfields. Now it 
looks as if we shall once more secure supremacy in those 
markets, for this week I hear of very large orders coming 
here from South Africa. Railway wheel and tire-making 
is an important industry here, but Germany had obtained 
a good share of the colonial trade. An indication of the 
trend of business in this direction, however, is provided 
by the action of the great Canadian railways in deciding 
that in future all orders for railroad supplies are to go 
to Canada and Great Britain. German firms had captured 
most of this business, though with the exception probably 
of that done by the Krupp firm, the bulk of their portion 
was of the second and third grade steel, viz., for carriage 
and wagon wheels, that retained by English makers 
being for the highest class steel for locomotive tires. 
Another point is that Germany’s razor trade is being 
diverted to Sheffield, so far, at least, as Canada is con- 
cerned, for during the week one or two firms here have 
received very large orders from the Dominion for razors. 
These are of a much superior make to those which the 
cutlery trade generally is very busy in making for the 
Government just now, so that in this particular instance 
the ** diverted ” trade is not of the cheap and nasty sort. 
Speaking of cutlery, Army and Admiralty orders are so 
enormous that some firms are working almost night and 
day—in a few cases on Sundays also—to execute them, 
and the resources of the smaller firms are being so taxed 
that in one case quantities of hafts and scales which 
had been stored away for thirty years have been dragged 
out to the light and used. Not only is the Government 
giving out these urgent orders for razors, knives and spoons, 
but the officers of various regiments now being raised 
are also in the market for very large quantities. 


Round the Works. 

Sheffield must be rather exceptionally well 
placed—perhaps because German competition was so 
keenly felt in the city—for business, taken all round, 
may confidently be described as normal, with rather bad 
patches here and there, counterbalanced by remarkable 
activity in other quarters. In some cases men are still 
being recalled to work after a short period of idleness, 
and the unemployment, which would have been inclined 
to assume serious proportions through certain works 
running short time, is being regulated by a steady stream 
of recruits for the army. What is taking place at the 
armament works would provide interesting reading, but 
I am precluded, on patriotic grounds, from drawing the 
curtain aside. I may, however, say that the Government 
is forgetting nothing in that department, and is finding 
the various works fully able to meet all requirements. 
Agricultural implement. making has gone quite flat, so 
that steel makers interested in that section of the industry 
are suffering proportionately. Passenger motor cars are 
almost off the market, but there is a very healthy demand 
for commercial automobiles. Tool makers are active 
and large tonnages of wire rods are in hand for the United 
States. One firm has booked a very important order for 
steel for Victoria, B.C., and other similar contracts for 
steel are for Genoa, Auckland, Chicago, New York, 
Montreal, Quebec and the United States. From Fre- 
mantle an order for anvil blocks has been placed here, 
and amongst other contracts are hardware for Penang, 
and saws for Calcutta. It is stated that a demand has 
sprung up for steel parts in traction engine construction. 
Regarding the transport of goods in and out of Sheffield, 
inquiries show that with the exception of certain lines and 
districts traffic is being conducted normally. The tonnage 
moving appears to be fully up to the ordinary volume, 
if it is not, indeed, better than usual at this time of the 
year, and with the easing in freights, shipments are pro- 
ceeding very freely. The trade routes, with the exception 
of the North Sea, are quite safe, and for outward cargoes 
shipments are being made to the United States, Canada, 
South Africa, India, China, Japan, Spain, France, Italy, 
Portugal and Holland 


LATER. 
Fuel. 

The steam coal market appears to be consider- 
ably unsettled, with the position of the collieries not quite 
strong. This is ‘* Doncaster week,’’ which always 
means a reduction in output in consequence of so many 
local pits standing idle and interruptions in the railway 
working. These things, of course, invariably have an 
effect upon the market, and though the present extra- 
ordinary circumstances have made this much less pro- 
nounced than usual, it is still very considerably felt. 
Chere is no falling off in the demand for consumption in 
the heavy trades, all of which—or most of them—are 
working at pretty high pressure. Shipments through the 
Humber ports, which up to the end of last week gave 
promise of opening out in a most encouraging manner 
for the tail-end of the season, with tonnages to neutral 
and friendly ports, have been adversely affected by the 
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further disasters through floating mines in the North Sea, 
and also in consequence of the notice issued by the 
Admiralty in regard to coast aids to navigation being 
removed without any further intimation. It is now 
feared that shipments will drop back again to an exceed- 
ingly small scale, and the outlook is regarded as very 
uncertain and gloomy. At the Mersey ports a good 
tonnage is being dealt with for bunkering purposes. In 
smaller fuels there is no material improvement in the 
colliery position. The demand from the cotton mills is 
very limited, and this, with the reduced demand for ship- 
ment, will further tend to weaken the market. Current 
quotations are per ton at pits as follows :—Best South 
Yorkshire hards, 10s. 9d. to 11ls.; best Derbyshire hards, 
10s. 6d. to 10s. 9d.; second quality, 9s. 3d. to 10s.; steam 
cobbles, 9s. to 9s. 9d. Blast furnace coke fairly maintains 
its strength, the quotations this week being round about 
14s. per ton on rail at ovens. 


Pig Iron, &c. 

In pig iron there is not a very active buying 
movement; in fact, the market for common irons has gone 
rather flat, especially for foundry sorts. Soon after the 
outbreak of war there was a feverish rush to buy and 
many consumers covered their requirements well forward. 
At present transactions consist chiefly of small parcels for 
immediate use. Forge and basic irons are, however, 
rather stiffer and actual values are a good deal subject 
to bargaining. The demand for hematite pig iron keeps 
very healthy, though this remark applies with more force 
to West Coast makes than to East Coast hematite, in 
which there has been evidenced a slight tendency to 
easiness. Lincolnshire forge is quoted 58s. to 59s.; 
foundry, 58s. 6d. to 59s. 6d.; and basic, 60s. to 6ls. 
Derbyshire forge is about 57s. 6d. to 59s., and foundry 
about ls. more. West Coast hematite remains steady 
at 8ls. 6d. to 82s., and East Coast is about 73s. to 74s. 
In billets basic qualities are still in active request, having 
now the entire field in the absence of continental imports, 
but acid makes are perhaps a little quieter in demand. 
Values are about as follows :—Siemens acid, £8 ; Bessemer 
acid, £7 15s.; hard basic, £6 to £6 10s.; soft basic, £5 10s. 
to £6. Hoops continue at £9 2s. 6d. and crown bars at 
£8 5s., business in the latter being only quite moderate. 
The scrap market is fairly firm. In alloys no quotations 
can now be given for anything but ferro-vanadium, which 
is mentioned at about 9s. 6d. per pound content. Famine 
conditions practically prevail in almost all other alloys of 
steel. 


Debts and Patents. 

Two questions which have been raised in the 
Sheftield district have a very wide interest. One is with 
regard to accounts owing by and to Germany and Austria. 
Some of the firms here—the smaller manufacturers par- 
ticularly—are feeling severely their inability to collect 
accounts from the countries referred to, and there are 
known to be other firms which are debtors to our present 
enemies. What is suggested is that the Government 
should establish a kind of pool, debtors to Germany, say, 
who, of course, are forbidden to make remittances to that 
country, to pay their accounts into a Board of Trade 
fund, from which English creditors of Germany might be 
paid, so far as the money would go in settling off one 
account against the other. It is a subject which is 
exercising many business centres beside that of Sheffield, 
and the Government, I believe, is taking all possible steps 
to endeavour to evolve some means of meeting the diffi- 
culty. It must, however, be remembered that the credit 
and reputation of Britain in the eyes of the world cannot 
be tampered with, even to oblige certain English firms in 
their peculiar difficulty. The other matter is with regard 
to royalties, which, prior to the war, had been paid by 
English firms to German inventors. These payments 
also are, of course, suspended, but whether or not the 
arrears will have to be paid at the termination of the war 
cannot, presumably, be decided at the moment. Much 
will depend upon the attitude of the German and Austrian 
Governments toward English patents in those countries 
after peace has been declared. But as interests in patents 
and trade-marks are quite mutual it seems likely that 
after the war the old relationships will be resumed and 
that obligations may be observed upon a reciprocal basis. 








NORTH OF ENGLAND. 
(From our own Correspondent). 
General Trade Conditions. 


THE vast and disastrous dislocation of commerce, 
industry and employment which was freely prophesied 
as certain to follow the outbreak of the European War 
has certainly not yet occurred. The loyalty and generosity 
which were so characteristic of our people in olden times 
when the hour of national trouble arrived are being shown 
with even greater intensity in our day. In the sphere of 
manufacture, captains of industry in the North continue 
to strain every nerve to keep things going in as normal 
a condition as it is possible under such trying circum- 
stances, and their efforts are meeting with a gratifying 
measure of success. A complete return to normality 
cannot, of course, be hoped for while the war is raging, 
but much has been done recently to re-establish con- 
fidence and to keep business going. But we are only at 
the beginning of a great struggle, and it is possible that 
difficulties far greater than any which have yet been met 
with may have to be encountered and possibly overcome. 
It is, therefore, absolutely essential that the admirable 
relations of mutual helpfulness which have been esta- 
blished between the trading community and the depart- 
ments of State should be further cemented and improved. 
Trade is still almost confined to home customers. At 
the same time, hopes are entertained that before long 
negotiations with certain foreign customers will be re- 
opened. A readjustment so as to simplify financial deal- 
ings with firms abroad would go far to assist resumption 
of oversea trade. The coal trade is suffering most severely, 
chiefly through the difficulty of getting supplies away 
at the ports. The gas coal section is listless, and com- 
paratively little coal is going forward to the London gas- 
works, which are amongst the North’s best customers. 





The rule that colliers making the passage to the Thames 
have to anchor at night is doubtless reducing shipments 
to a minimum, for it delays the voyage and vastly increases 
the cost of carriage. ‘lhe gasworks, however, are under. 
stood to have very large stocks in hand, and to be prac. 
tically independent of shipments for at least a couple of 
months. ‘Lhe cutting down of supplies caused by the 
war is enabling the gasworks to get rid of a good deal of 
coke, which is now being purchased as a substitute for 
coal. They are also finding a good many customers for 
sulphate of ammonia, which used to come:-so largely from 
Germany. ‘The chemical works in the Tyne and ‘Tees 
districts are also reaping a good harvest with several of 
their products, for while they have lost a big proportion 
of their overseas trade, users in the home country who 
have been dealing with Germany have now to pay very 
much enhanced prices. The iron and steel works are 
well employed, and it is reported that orders have been 
received which, but for the war, would have gone to 
Germany. It is freely asserted that plenty of orders would 
be placed if only confidence in the financial world was 
restored. Employers, generally, are showing themselves 
considerate, and wherever possible are arranging for 
short time rather than dismissals. 


Cleveland Iron Trade. 


The position of the Cleveland pig iron trade 
continues to be uncertain and complex in an extreme 
degree. There can be no doubt, however, from the 
number of inquiries which are being made that in many of 
the neutral countries supplies of Cleveland iron are urgeiit|y 
needed, but during the earlier phases of the war the 
difficulties of payment proved a well-nigh insuperable 
obstacle, and foreign shipments of Cleveland pig iron 
during August consequently fell to a little more than 
7000 tons, a figure absolutely without precedent in the 
history of the trade. Latterly, means have been found 
of coping with the financial situation, and the foreign 
shipments, though still a long way below normal, have 
shown a substantial and gratifying increase. There is, 
however, a distinct scarcity of tonnage. In view of the 
ever-increasing roll of disasters in the North Sea, ship 
owners are showing a somewhat pardonable reluctance 
to face the risks, and this again has militated against a 
free resumption of foreign trade. The home demand 
just now is only moderately good, and more iron is being 
produced than is going into consumption. Thus, the 
stock in the public store is still increasing, and some of 
the makers also have large accumulations on hand, 
The total in the store now stands at 96,000 tons, repr 
senting a net increase of 1400 tons on the month. The 
general market quotation for No. 3 G.M.B. Cleveland pig 
iron is 51s. 6d., but some makers will not accept less than 
52s.; No. 1 is 54s.; No. 4 foundry, 51s. 3d.; No. 4 forge, 
5ls.; and mottled and white iron, each 50s. 6d.—all for 
early delivery. 


Hematite Pig Iron. 

At the present time there is not much new 
business being transacted in East Coast hematite for 
the reason that consumers desire lesser rates than are in 
vogue at the moment. Producers, however, are fairly 
well sold, and are showing no disposition to press further 
iron on the market. The general quotation for mixed 
numbers remains unchanged at 67s. 6d. per ton for early 
delivery. 


Iron-making Materials. 


No improvement of any kind has yet taken 
place in the foreign ore trade. Business is practically at 
a standstill, and values show a downward tendency. 
Sellers are quite prepared to do business on the basis 
of 19s., ex ship Tees, for Rubio of 50 per cent. quality, 
and contracts might be made on even lower terms. There 
is no sign of any relaxation of the position in regard to 
coke. Good medium furnace qualities are still realising 
18s. to 18s. 6d. per ton delivered at the works. 


Manufactured Iron and Steel. 

Business generally has become better adjusted 
to the new conditions, and. while in one or two branches 
the demand has shown a slight falling off, a fairly large 
amount of work has been booked by manufacturers, and 
the outlook is regarded as favourable, especially in view 
of the removal of continental competition. All the steel 
works are reported to be actively employed. Rail mills 
continue busy, but mostly on old orders, fresh inquiry 
and business being considerably easier in this branch than 
of late. Other descriptions of steel are in good demand. 
Joists are feeling the greatest advantage owing to the 
cutting off of the large German supplies, and there is 
great pressure to buy. The position of the finished 
iron trade is also considered favourable. The higher 
prices now quoted for iron bars has, however, restricted 
business to some extent, and consumers are more cautious 
in covering their requirements. Nevertheless, conditions 
are more satisfactory and with the cessation of continenta! 
competition makers hope to benefit in the home as well 
as the export trade. Prices are firmly maintained. The 
following are among the principal quotations :—Common 
iron bars, £8 ; best bars, £8 7s. 6d.; best best bars, £8 15s.; 
packing iron, £6 5s.; iron ship angles, £7 10s.; iron engi- 
neering angles, £7 2s. 6d.; iron ship plates, £7 5s.; iron 
girder plates, £7 15s.; iron ship and girder rivets, £9 ; 
steel bars, basic, £6 15s.; steel bars, Siemens, £6 15s.; 
steel ship plates, £7 5s.; steel boiler plates, £8; steel 
ship angles, £7; steel engineering angles, £6 15s.; steel 
joists, £7 2s. 6d.; steel hoops, £6 15s.; steel strip, £6 10s.— 
all less the usual 2} per cent. f.o.t. Cast iron columns, 
plain, £7 12s. 6d.; cast iron chairs, £4 6s.; floor plates, 
£3 12s. 6d.; light iron rails, £6 15s.; steel railway sleepers, 
£7—all net at works. The galvanised sheet trade is 
greatly disorganised in consequence of the difficulty 
experienced in securing supplies of spelter. Two large 
mills in the Teesside district have already been closed 
down, and many others are only kept in operation with 
the greatest difficulty. Some galvanisers are having to 
pay very high figures indeed for immediate delivery of 
spelter in order to keep their works going. Quotations 
for galvanised sheets of 24 gauge vary considerably, 
but the minimum is not less than £14 per ton, less the 
usual 4 per cent. 
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Shipbuilding and Engineering. 


The activity in the shipyards on the North- 
East Coast continues unabated. Much of the work in 
progress 1s of the highest quality, a great proportion of 
it being either for the Admiralty or for important mer- 
cantile fleets, and nearly all the builders are assured of 
employment for a considerable time to come. Although 
there is a tendency on the part of some engineers to go 
out and meet trouble by anticipating a slump in trade 
in the near future, on the whole the engineering trades 
in the North are still in a very satisfactory condition. 
This remark applies specially with regard to the marine 
engine and auxiliary machinery industries, which are in a 
highly flourishing condition. Locomotive and wagon 
builders and boilermakers are also well employed. 


The Coal Trade. 

The coal trade, which has suffered most severely 
from the war, shows little improvement. There is busi- 
ness passing as usual with Norway and Sweden, the 
buyers supplying their own boats from the other side, 
and shipments are taking place on Russian account, and 
for our coastwise ports, But the sum total is very small, 
and most of the collieries are working irregularly. The 
mines in the North Sea, the continued difficulty in trans- 
mitting payments and the uncertainty still regarding the 
position in France are all tending to restrict business 
toa minimum. Quotations are as follows :—Northumber- 
land: Best Blyths, 13s. 3d.; seconds, lls. to lls. 6d.; 
unsereened, lls. to lls. 6d.; households, 15s. to 16s.; 
best smalls, 88. 6d.; bunkers, Ils. to 11s. 6d.;. Tyne prime 
steams, 13s.; Tyne second steams, 11s. to 11s. 6d.; special 
smalls, 10s.; ordinary smalls, 8s. 6d. Durhams: Best 
gas, 12s. to 13s.; second gas, lls. to lls. 6d.; special 
Wear gas, 12s. 6d. to 13s.; smithy, 12s.; coking unscreened, 
lls. to lls. 3d.; coking smalls, 11s.; bunkers, ordinary, 
lls. to lls. 6d.; best, 12s. to 12s. 6d. Foundry coke, 
19s. to 21s.; furnace coke, 18s.; gas coke, ]2s. to 13s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A General Review. 

THe conditions which now exist in the various 
industries bring us face to face with the fact that, while 
the works which are independent of association with 
the war, in that materials or articles which they produce 
are not directly or indirectly required for war .purposes, 
are slackening off in output and in the number of hands 
employed, those works which, on the other hand, provide 
materials, the demand for which has increased owing to 
the war, are consequéntly mach more active than before 
the commencement of hostilities. The increased pressure 
in the shipyards and engine shops where naval contracts 
are being completed has occasioned the necessity for extra 
labour, and while the war has reduced the demand for 
merchant ships, it has withdrawn a large number of men 
from the yards where these are constructed, so that there 
is practically no unemployment. The steel and iron trades 
are experiencing a period—of what duration it is impossible 
to predict—-of unusual activity and high prices, while 
the position of Glasgow as a shipping port, compared with 
the harbours on the East Coast, has brought and should 
continue to bring to it more trade than it receives in 
normal times. In the building, textile and other industries, 
however, there are prospects of poor times and con- 
siderable unemployment, and extensive preparations are 
heing made for dealing with distress caused by lack of 
work, and old and new agencies are combining to raise 
and distribute funds. 


Trade and Labour. 


The iron and steel trade is one which has benefited 
by the war. The cessation of continental competition 
has given local makers practically a monopoly of the 
home trade, and in the foreign field only the Americans 
have to be reckoned with. The majority of the works are 
increasingly active, and nearly all the available labour is 
being utilised, and the prices of finished materials have 
been raised. The West of Scotland will benefit to a large 
extent by the altered conditions. A large proportion of 
the steel imported from the Continent was for shipbuilding 
purposes, and the home steel trade must now receive that 
trade. Again, in addition to the advantage thus gained 
in the home market, the maintenance of Clyde shipping 
is calculated materially to assist West of Scotland makers 
to capture German trade in other countries. An increased 
export business is consequently confidently anticipated. 
Locomotive works in Glasgow have not been greatly 
affected by the war. There has been a reduction in 
employees owing to the calling up of Territorials and 
Reservists, while considerable numbers of men have left 
voluntarily to join the Service, but the work of the various 
establishments is proceeding on much the same lines as 
usual. The Clyde shipyards and engineering shops con- 
tinue very active. In yards where naval work is being 
done attention is completely devoted to the completion 
of vessels already launched, and the services of large 
numbers of men transferred from other yards are being 
utilised for this purpose. While the naval yards therefore 
are busy, the employment by them of men from other 
yards and the enlistment of large numbers of shipbuilding 
and engineering workers in Lord Kitchener’s new army 
have reduced unemployment in all yards and shops to a 
minimum. Furthermore, it may confidently be stated 
that in the meantime no ironworker or engineer on the 
Clyde requires to be out of work if he is really employable. 
Chere are, however, a few woodworkers idle because their 
services are not required on warships and the slackening 
off in mercantile construction has left them unemployed 
Up to the time of writing none of the shipbuilding firms 
have put their men on short time. Three of the smaller 
purely engineering firms—not all marine engineers— 
have done so, but they have not discharged any of their 
hands. The duration of this satisfactory position, from 
the labour point of view, depeuds almost entirely on the 
continuance of work in the naval yards. As the vessels 


under construction in these yards are completed the men 
transferred will be returned to their own employers, and 





it is hardly conceivable that there will be work for all 
unless peace is declared before that time. In some cases, 
however, apart from naval construction, it is anticipated 
that there will be enough work to last throughout the 
winter. In one district, tor example, the vessels in course 
of construction are mostly for home and colonial owners 
—although there is one for a French firm—while the 
companies are understood to have secured new contracts 
recently, and if short time has to be resorted to it will 
not be on account of a lack of work, but rather owing to 
the want of materials or in order to spread the work over 
as long a period as possible. 


Shipping. 


The conditions at Glasgow Harbour during the 
past week have been practically normal, and if the present 
position can be taken as indicating the effect of tne war 
on the trade of the port, Glasgow will suffer very little. 
Trade during the first week or so of the war was very 
depressed, but conditions have entirely altered and 
perhaps the best illustration of the revival is provided by 
the steamers sailing between Spain and ports on the West 
Coast, carrying coal outwards and ore inwards. For some 
days these vessels were entirely hung up, but the service 
is now practically full. One Glasgow shipping company 
has maintained a regular service with Rouen, Bordeaux, 
Nantes, Oporto and Cadiz. The ordinary trade with 
Rouen and Bordeaux will be the first to be affected. In 
ordinary times only a small amount of timber, as com- 
pared with the cargoes consigned to East Coast ports, 
comes to the Clyde, and even this importation has ceased. 
Trade with the Mediterranean ports, however, has not 
been interfered with to any extent. The stoppage of the 
export of grain from Riga and other Baltic seaports has 
already increased imports from America and Canada, 
and these imports will become larger the longer the 
present conditions continue. Glasgow will naturally 
benefit from these heavier cargoes. While making allow- 
ance for the interruption of the Atlantic services, it may 
be said that the harbour is practically as busy as it is in 
times of peace. During last week-end the sailings were 
exceptionally heavy, and no fewer than seventeen vessels 
left the port. Considerable difficulty was experienced 
in obtaining sufficient men to handle the cargoes during 
the past week, and a similar difficulty has been experienced 
in signing on crews, owing to the fact that a large number 
of the men have been called up as Reservists, and also 
to the gratifying response by seafaring men and dockers 
to Lord Kitchener's appeal. Consequently, with the 
exception of stewards, who are suffering through the 
curtailment of the passenger services, very few men are 
unemployed at the harbour. 


The Building and Textile Trades. 


In no trade are the prospects for the coming 
months more uncertain than in the building trade. Pros- 
pects of ordinary orders coming in are poor, and there 
is little likelihood of anyone investing money in property 
so long as the present conditions continue. 1t is therefore 
fortunate that each branch of the building trade has been 
educated to look well in advance, and the various societies 
are in a fairly sound financial position. There is a con- 
siderable amount of unemployment in the textile industry, 
which is carried on principally in the Bridgeton district 
of Glasgow. In nearly all the factories and mills short 
time has been in force for more than a month. The 
time worked has been reduced to forty hours, and it is 
feared that if conditions do not improve a further cur- 
tailment will be necessary. Manufacturers announce 
that there is no scarcity of raw materials, but simply a 
lack of orders. Some firms are keeping their workers 
employed and storing their surplus goods for which they 
cannot find customers in the hope that business will 
soon improve. It is obvious, however, that this piling 
up of heavy stocks cannot go on for ever. The textile 
industry is carried on chiefly by women workers, and in 
normal times the number of employees will be between 
4000 and 5000. There is also considerable unemployment 
among textile works in Kilmarnock and the towns and 
villages in the Irvine valley. 


Pig Iron. 


Scotch pig iron makers are not booking much 
fresh business either for ordinary deliveries or hematite, 
and deliveries are especially unsatisfactory in the case of 
foundry qualities. The shipping department, both coast- 
wise and foreign, are, however, beginning to show signs 
of recovering from the initial effects of the war, and a 
better outlet than has been found lately is expected soon. 
Prices are well maintained, and continue on a similar 
basis as last week. The Glasgow pig iron warrant market 
has been moderately active throughout the week, and 
the aggregate turnover reached the total of 11,000 tons. 
The tone was firm during the week, and after a few mincr 
fluctuations Cleveland iron closed on the same level as 
in the preceding week at 5ls. 3d. per ton cash buyers. 
The number of furnaces in blast in Scotland at present is 
sixty-four, compared with sixty in the preceding week 
and eighty-eight in the corresponding week of last year. 
The import of pig iron into Grangemouth from Middles- 
brough and district during the week amounted to 10,258 
tons. 


Quotations. 

The prices of makers’ iron are as follows :— 
Monkland is quoted f.a.s. at Glasgow, No. 1, 64s. 6d.; 
No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; Carnbroe, 
No. 1, 68s. 6d.; No. 3, 64s. 6d.; Clyde, No. 1, 69s. 6d.; 
No. 3, 64s. 6d.; Gartsherrie, Summerlee and Calder, 
Nos. 1, 70s.; Nos. 3, 65s.; Langloan, No. 1, 72s.; No. 3, 
67s.; Glengarnock, at Ardrossan, No. 1, 7ls.; No. 3, 
66s.; Eglinton, at Ardrossan or Troon, No. 1, 64s.; No. 3, 
63s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 63s.; 
Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at 
Grangemouth, No. 1, 70s. 6d.; No. 3, 65s. 6d. per ton. 


Finished Iron and Steel. 


The finished iron and steel trades are gradually 
adjusting themselves to the altered conditions and cir- 
cumstances occasioned by the war. In some branches 
business has subsided somewhat after the first rush, but 








a comparatively large volume of work has been booked 
of late, and with this to go on with, coupled with the 
prospect of an early resumption in the export depart- 
ment, the outlook is regarded as satisfactory, particularly 
in view of the entire collapse of continental competition. 
While it is natural that Scottish makers should rejoice 
at the removal of continental competition, it is unfortunate 
that the same circumstances which shut out the two 
countries as competitors have also adversely affected 
local makers in respect to raw material. The ironworks 
at Coatbridge and district were almost entirely dependent 
on Belgium and Germany for the supply of billets for 
the manufacture of finished steel bars, and sheet makers 
were also dependent on these two sources for their supplies. 
Tube strips, too, for making into the finished article 
were imported in large quantities from the Continent. 
Consequently local makers are obliged to turn to the home 
steel works for supplies and these makers are not altogether 
prepared to take the place of the foreigner except on their 
own terms, and thus the price of steel is now much higher 
than the rate for puddled iron bars. With the increased 
demand prices will doubtless adjust themselves to a 
more equitable level, and while prices may appear to be 
high compared with those ruling in former times, it must 
not be forgotten that Scotch makers have a considerable 
amount of leeway to make up before they recover what 
they have lost. Meanwhile there is a fair activity at the 
various works. Steelmakers report that specifications 
for plates continue scarce, while the demand for sectional 
material is only fair. The malleable iron trade is in a 
decidedly better position, and makers report an increase 
in business and brighter prospects. The only difficulty 
is the supply of raw material for the steel departments. 
Sheet makers are well employed in the heavy depart- 
ment, but there is very little being done in the thin gauges. 
The dearth of spelter is responsible for this, the supplies 
from Japan and America being inadequate meantime. 
Tube makers are busy with home orders, but the export 
business is slow. Generally speaking home business is 
satisfactory, and with the increased firmness in rates 
consumers are negotiating best terms in which to fix up 
for the bulk of their requirements. 


The Coal Trade. 


There is an easier tendency in the Scotch coal 
trade. The export branch is still much restricted, owing 
to the difficulty in getting remittances through from 
buyers abroad, and there is no immediate prospect of an 
improvement in this respect. There has been a moderate 
demand for splint coal on export account, and the best 
qualities have secured the major portion of the business 
at firm prices. Ordinary qualities continue dull. Ells 
are easy, navigations fairly active, while steams for 
bunker purposes are weaker. Washed nuts of all sizes 
are plentiful. The aggregate shipments from Scottish 
ports during the past week amounted to 270,905 tons, 
compared with 248,895 in the preceding week and 333,710 
tons in the same week last year. Ell coal is quoted f.o.b. 
at Glasgow, lls. 3d. to lls. 6d.; splint, Ils. to 14s.; 
navigations, 14s. 3d. to 14s. 6d.; steams, Ils. to 13s.; 
treble nuts, lls. 6d. to lls. 9d.; doubles, 10s. 6d. to 
10s. 9d.: and singles, 10s. 2d. to 10s. 6d. 


Searcity of Pit Props. 


A meeting was held during the past: week of 
the Board of Agriculture for Scotland in connection 
with the possible scarcity of pitwood for the mines through- 
out the United Kingdom. The meeting was attended by 
representatives of the various industries concerned, and 
was held in private. Sub-committees were appointed 
to consider the question of the possibility of adjusting a 
seale of prices and of estimating the quantity of home 
grown timber in Scotland which will be available to meet 
the shortage created by the war. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE market has this week retained most of the 
features in evidence recently, with, so far, little expansion 
in the general volume of trade, but with some promise of 
improvement. On this latter point, however, there is 
considerable diversion of opinion. Some incline to the 
belief that the plan outlined by the Treasury to remove 
the deadlock in the foreign exchanges will ameliorate 
very substantially the difficulties surrounding the financial 
position and largely encourage the general trader to make 
very serious efforts to resume business with clients abroad, 
but, on the other hand, pessimistic views are entertained, 
and many fail to see how operations can be opened up on 
anything like an appreciable scale for some time to come. 
Whatever may be thought about the position, the fact 
remains that shipments have improved, and Custom-house 
returns show that last week exports from Cardiff, Newport 
and Port Talbot totalled 204,809 tons, an improvement 
upon the previous week. From Cardiff alone the quantity 
exported was 125,000 tons. The bulk of this quantity 
was despatched to French ports, but the probability is 
that the shipments to our ally will this week show a falling- 
off. But still there is a fair chance of the loss in this 
direction being made up by shipments to Italy and other 
Mediterranean destinations. In the early part of this 
week a fair amount of tonnage was taken up for prompt 
loading for Italy principally, although with these orders 
being taken up there were not very many remaining. 
As previously pointed out, business so far as the ordinary 
exporter is concerned is hampered very seriously, not only 
by reason of the question of payment, but by the length 
of time it takes to arrange for the supply of cargoes to 
consumers abroad. As an instance of the abnormal delay 
in getting wires through, on Wednesday in last week a firm 
telegraphed to Cardiff that a vessel would be leaving 
Bayonne for South Wales on the following day (Thursday). 
The steamer, however, reached Cardiff first, the telegram 
not arriving until Monday. The telegraphic service is 
improving, but the difficulty with merchants who get 
offers of cargoes from colliery salesmen has been that by 
the time the former have arranged with the consumers 
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abroad so much delay has been entailed in getting the deal 
through that the coals are not obtainable when the 
merchant goes to clinch the business with the colliery. 
This more particularly is the case with the better coals. 
Tip-top and superior second qualities of Admiralty coals 
continue to be entirely out of the market, but as regards 
ordinary second qualities some of these were to be had 
rather more freely in the early part of the week, but only 
through their contractors, who were offering supplies at 
18s. 6d. and 18s. 9d. Business is in the main for cash pay- 
ment, but in some cases collieries are shipping coal on the 
old terms to some of their direct consumers. Monmouth- 
shires fully maintained their strong tone, excepting, 
perhaps, Eastern Valleys, which were rather erratic, and 
a wider margin in prices was necessary, viz., from 16s. 6d. 
to 17s. 6d. Other large coals were unaltered, but it still 
is very difficult to assess values. In the absence of any- 
thing like a normal volume of business, but merely small 
lots being disposed of here and there, the best that can be 
done is to put the fragments together in order to ascertain 
prices. The unsatisfactory part about it all is that, 
though having secured particulars of what deals have 
taken place, they afford no reliable guide for future opera- 
tions. Allis a matter of position and individual arrange- 
ment. The only certain point about the market is that 
while large coals are with the exception of the very inferior 
qualities, in a relatively strong position, with a moderate 
demand in the background, but unable to be put forward 
on account of the general situation financially, &c., small 
coals are weak, with very little hope of immediate improve- 
ment. Supplies are in abundance, and the demand 
extremely restricted. Here, again, values are hard to fix 
definitely. For best bunkers a buyer of a few hundred 
tons would very probably have to pay 7s. 6d. to 8s., but 
anyone prepared to ship a substantial cargo of them could 
get on at considerably lower figures. The demand for 
patent fuel remains quiet, but pitwood, which last week 
showed a falling off from 35s. to 28s. in consequence of the 
heavy arrivals now displays a steadying tendency, as 
during the past week by no means so many cargoes have 
come to hand, and, in fact, few are expected. The price 
now is round about 28s. 6d. to 29s. 


LATER. 


There are now unmistakeable signs of more coals being 
about on the market. Considering the fact that, owing 
to men leaving to join the army and their friends 
absenting themselves in order to see them off, outputs 
have shown a substantial falling off on the first two 
days of this week, the increase of available coal is 
evidence that the Admiralty s requirements have lessened 
very much indeed. The inquiry continues to be 
very small all round, which shows that now that 
coals are more easily obtainable, the trouble is chiefly 
a financial one. Leading men in the coal trade are 
convinced that were the transfer of money from abroad 
facilitated, operations in the coal trade would improve 
substantially. Deals have been arranged in ordinary 
second Admiralty coals indirectly at 18s. 6d. and 18s. 9d., 
but such prices as these are not quoted by the collieries 
themselves, which if they were disposed to sell instead 
of letting their contracts have supplies would ask 
about 19s. to 19s. 6d. Other coals have not shown much 
change except that among Monmouthshires, best Eastern 
Valleys are better represented in value at Il6s. 6d. to 
l7s. Small coals are in a condition of utter weakness, 
there being no demand and stocks accumulating. The 
inquiry for patent fuel has scarcely ever before been so 
poor. Even consumers abroad who have contracts with 
manufacturers are not taking their quantities. Arrange- 
ments have been made for supplies of pitwood from France, 
so as to ensure that there will be no scarcity and no famine 
prices. 


Contract Business. 
It is expected that the war will very materially 
affect the concluding of contracts for supplies of coal over 
next year. Usually by this time there is a fair sprinkling 
of inquiries in the market, and those consumers who come 
in early generally make the best bargains. The contract 
season this year will probably be unusually prolonged, 
as business will be practically impossible to arrange in 
many cases until buyers can see better what the position 
is and what the effect of the war is likely to be. The first 
inquiry, however, in the market is that of the Egyptian 
State Railways Administration, which requires 360,000 
metrical tons of colliery screened Welsh coals and 40,000 
tons of colliery screened Lambton coals. The former have 
to .e delivered from December Ist to July 31st, and the 
Yorkshire coals from December Ist to March 31st. Tenders 
are due at Cairo on October 20th, and much interest 
will be displayed in the prices sent in, as affording some 
idea of values over 1915. 


Labour Situation. 


Taking all things into account, the amount of 
unemployment in the Cardiff, Penarth, and Barry district 
affords ground for satisfaction. There are by no means 
so many men idle, but this is for a twofold reason. The 
first is that so many men have joined the Colours, with the 
result that the work has not to be distributed among so 
many, while, secondly, there is rather more work about. 
It may be that the improvement is only temporary, as 
even in normal times operations on the docks are of a 
highly fluctuating character. About 1000 men who are 
members of the Dockers’ Union have either gone with the 
reserves or joined Lord Kitchener’s Army, while in the 
opinion of one of the leading officials there are over 1000 
men at work at Cardiff alone. He estimated that 300 
would quite cover the number of unemployed, which is 
nothing unusual in ordinary times. The work that men 
are principally engaged on is unloading of grain and pit- 
wood, while there have been several cargoes of iron ore. 
The prospect of others following on is not very cheerful 
so far as can be seen. The work in the dry docks is a very 
variable quantity, and so far as members of the National 
Amalgamated Labourers’ Union are concerned, at the 
moment the unemployed do not exceed 100. Large 
numbers have enlisted, but as regards those remaining 
the position is fortunate. There are none of the Union 
men at Penarth idle, while men have been sent from Cardiff 


the docks and on the railways is described as showing 
very little perceptible difference compared with pre-war 
time. The unskilled classes are very little affected, but 
it is in the departments where skilled labour is employed 
that the effect is greatest. Even here the number of un- 
employed on the register of the local labour exchange at 
the beginning of this week was barely 100. Coal trimmers 
are well employed at Cardiff, Penarth, and Barry, even 
those casually engaged getting a turn or two, while the 
number of idle seamen is-considerably reduced compared 
with a week ago. 


Approximate Values. 


Steam coal: Best Admiralty, large, nominal ; 
best seconds, 20s. to 21s.; seconds, 18s. 6d. to 20s.; ordi- 
naries, 17s. 6d. to 18s. 6d.; best drys, 19s. to 20s.; ordinary 
drys, 18s. to 18s. 6d.; best bunker smalls, 7s. to 7s. 9d.; 
best ordinaries, 6s. 6d. to 7s.; cargo smalls, 6s. to 6s. 6d.; 
inferiors, 5s. to 6s.; best Monmouthshire black vein, large, 
18s. 6d. to 19s.; ordinary Western Valleys, 18s. 3d. to 
18s. 6d.; best Eastern Valleys, 16s. 6d. to 17s. 6d.; seconds, 
Eastern Valleys, 15s. to: 15s. 6d. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 
19s.; No. 3 Rhondda, large, 16s. 6d. to 17s.; smalls, 
10s. 6d. to lls.; No. 2 Rhondda, large, 13s. to 13s. 6d.; 
through, 10s. 6d. to 1ls.; smalls, 6s. 6d. to 7s. 6d.; best 
washed nuts, 16s. to 17s.; seconds, 14s. to 15s.; best 
washed peas, l4s. 3d. to 14s. 9d.; seconds, 13s. to 14s. 
Patent fuel, 17s. to 18s. Coke: Special foundry, 29s. 
to 30s.; good foundry, 22s. to 25s.; furnace, 17s. to 19s. 
Pitwood, ex ship, 28s. 6d. to 29s. 


Newport (Mon.). 


Shipments from Newport have been on a fairly 
good scale, and salesmen of the better qualities report 
very favourably regarding their position right up to the 
end of this month. Best black veins and Western Valleys 
display conspicuous firmness, and have been short of the 
demand, but best Eastern Valley large have developed 
irregularity, and values have an unusually wide range as 
compared with other descriptions. Small coals are easy. 
The inquiry generally is not quite so good as a week or so 
ago. Approximate prices :—Steam coal: Best Newport 
black vein, large, 18s. 6d. to 19s.; Western Valleys, 18s. 
to 18s. 3d.; Eastern Valleys, 16s. 6d. to 17s. 6d.; other 
sorts, 16s. to 16s. 6d.; best smalls, 7s. 9d. to 8s.; seconds, 
7s. to 7s. 3d. Bituminous coal: Best house, 18s. to 19s.; 
seconds, l6s. 6!. to 17s. 6d. Patent fuel, 17s. to 18s. 
Pitwood, ex ship 28s. 6d. to 29s. 6d. 


Swansea. 


The anthracite coal market continues to show 
very little life in consequence of the extremely restricted 
demand. A number of collieries have temporarily closed 
down, and hundreds of men have found employment in the 
steam coal area. There appears to be very little prospect 
of better things for the anthracite coal trade for some 
considerabl time. Quotations this week have, where any 
tendency to movement has been seen, been in a downward 
direction. In steam coals, while business is not brisk, 
the tone is fairly good, and recent levels in prices are 
maintained. The patent fuel works are, considering the 
general demand and circumstances, doing fairly well, and 
are on about two-thirds time. Anthracite: Best malting, 
large, 21s. 6d. to 23s. net ; second malting, large, 17s. 6d. 
to 18s. 6d. net; big vein, large, 16s. to 17s., less 2} per 
cent.; red vein, large, 13s. 6d. to 14s., less 2} per cent.; 
machine-made cobbles, 21s. to 22s. 9d. net; French nuts, 
22s. to 23s. 9d. net; German nuts, 21s. to 22s. 6d. net ; 
beans, 18s. 3d. to 19s. 3d. net ; machine-made large peas, 
12s. 9d. to 14s. net; rubbly culm, 5s. 3d. to 5s. 6d., less 
23 per cent.; duff, 3s. 3d. to 3s. 9d. net. Steam coal : 
Best large, 17s. to 20s., less 2} per cent.; seconds, 14s, 6d. 
to 16s., less 2} per cent.; bunkers, 10s. 6d. to Ils. 6d., 
less 2} per cent.; smalls, 6s. to 7s. 6d., less 24 per cent. 
Bituminous coal : No. 3 Rhondda, large, 16s. 6d. to 17s. 6d., 
less 24 per cent.; through and through, 13s. 6d. to 14s., 
less 24 per cent.; smalls, 10s. to 10s. 6d., less 24 per cent. 
Patent fuel, 17s. 3d. to 17s. 9d., less 24 per cent. 


Tin-plate and Other Quotations. 


The tin-plate trade in South Wales manifests 
little sign of improvement. Out of 550 mills there are still 


black plate and sheets from which this class of goods was 
made for consumption in Germany was largely drawy 
from German tin-plate mills, of which there are oyey 
a hundred in the country, but the black plate used in: (ho 
German enamel ware which was exported was drawn 
from Wales. The plate went into Germany practically 
tariff. free, for when exported as enamelled ware a re}jate 
of the tariff on the black plate was allowed. South Wales 
business men have shown in the past that they appreciate 
the possibilities of this business, as is proved by the 
establishment of enamelling works at Llanelly, ani jt 
is believed that they will not now allow their chances of 
capturing trade to slip by, as with the best quality and 
cheapest black plate to hand they have the opportunity 
of making the deep stamping and enamelling trad. is 
successful as that of the tin-plate industry. It is probable, 
too, that owners of spelter works will consider the question 
of enlarging their works for the extension of the pro. 
duction. Spelter produced on the Continent in 1913 was 
655,454 tons, the chief producing country being Germiisy, 
The British importation of spelter in that year was 150,000 
tons, the home production being only 65,197 tons, pyro. 
duced at works around Swansea. One of the difficulties 
of spelter making in Wales has been the securing of wre, 
and it is felt that if some endeavour is not made to meot 
demands, the United States, which is a large produc, 
drawing her supplies of ore from Mexico and consunijig 
last year about 300,000 tons of spelter in her various 
industries, will step in and secure business formerly in 
the hands of Germany. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August 19th 
Prices of iron and steel rolled products have advanced agiain 
this week, notwithstanding the demand has partly subsided, 
Plates, shapes and bars have profited so far. An enormous 
volume of prospective business has suddenly been tied up. 
Consumers of steel bars are anxious to extend contracts tor 
still later delivery. Makers decline to do so. The present diiit 
of prices is upward, but it is not based on present market con 
ditions. American steel makers believe their facilities wi/] 
soon be called on to supply deficiencies in foreign mills, and this 
is why forward business at current rates is not welcome. Besic: 
the banking system is undergoing a complete transformati 1 
by the establishment of district reserve banks, all inter-relate«|, 
and until some progress is made and the European War situn- 
tion gives sign of outcome, the outflow of money for construc 
tion will be impeded. Absolute confidence prevails in a favour 
able outcome. So strong is this feeling that numbers of large 
consumers have been sounding the market as to future deliveries 
of pig iron. All mill and furnace products face an advance. 
Some minor products are already higher. No large contract. 
have been closed for a week. All buying is of a distinct!) 
retail character, Mills prefer this. If there is to be an advanc 
they want it. Very few foreign labourers are returning. ‘Thi 
copper market is in a quicksand. Electrolytic dropped to-day 
to 12,12}, and very little business at that. During first seve: 
months this year the principal European countries consumed 
568,000,000 Ilb., or 81,000,000lb. a month. Several mine- 
closed, others are on half-time. Tin arrivals since August Ist, 
2080 tons ; asking price, 65.70. Afloat, 680 tons. The situatic: 
is serious. 
New York, August 26th. 

Tue general volume of business in steel is very far below 
normal. During the past week orders for 18,000 tons rails wer 
placed for domestic demand and 15,000 tons under negotiation 
for the Chesapeake and Ohio. Locomotive orders for week 
forty-eight, with orders for 2500 cars pending. The Pennsy! 
vania ordered 120,000 splice bars. There is quite an influx o! 
small orders for structural material to complete pending work 
and work recently projected. In the aggregate the business i 
encouraging. European conditions are responsible for much 
unrest and disarrangement of plans. A good deal of busine- 
is now in sight from Transatlantic countries, and as soon as thi 
Government or private enterprise can arrange for transportation 
of supplies the mills will be able to approach maximum output 
South American markets are opening up unexpectedly, much 
new business depending on the Panama short cut. The volume 
of structural business last week was 21,925 tons. Sheet bar 
have again advanced under inquiries from abroad, Ferro- 
manganese, 50-70 per cent., is offered by English makers. ‘This 
difficulty will soon be overcome. The industry looks for mucl: 
business very soon and is in a position to make early deliverie~. 
Much cable correspondence is in progress, and another week will 
clear up much doubt as to the volume of business in steel that 
may come this way. The resumption of copper exportation i 
now chose at hand. Curtailment of production will prevent 
any hurtful accumulation of stock. Buying among the smaller 


about 240 idle, with the possibility of others having to 
stop, due to the uncertain conditions on account of the war 
and the difficulty of securing prices to cover the extra cost 
of material. Manufacturers are handicapped by not 
knowing what sizes may be required when the position 
improves, and, further, the ruling of the authorities that 
galvanised sheets come in the same category as spelter, 
on the export of which an embargo is placed, is creating 
trouble. This embargo on galvanised sheets, which are 
coated with only about 10 to 15 per cent. of their weight 
of spelter, is resulting in considerable loss. Works are 
idle which otherwise would have been active, and thou- 
sands of men are unemployed. The Swansea Chamber of 
Commerce is doing its best to have the restriction removed, 
but so far without success. Quotations :—I.C., 20 « 14 
112 sheets, 13s. 6d.; I.C., 28 x 20 « 56 sheets, 13s. 9d.; 
1.C., 28 x 20 x 112 sheets, 27s.; I.C. ternes, 28 x 20 « 

112 sheets, 23s. 3d. to 23s. 6d. Galvanised sheets, 24 g., 
£14 per ton. [ron and steel: Pig iron, Welsh hematite, 
75s. 6d. to 76s. 6d.; East Coast hematite, 76s. c.i.f.; 
West Coast hematite, 77s. 6d. to 78s. 6d. c.i.f. Steel 
bars: Siemens, £5 2s. 6d. to £5 5s. per ton: Bessemer, 
£5 2s. 6d. per ton. Steel rails, heavy sections, £6 15s. 

per ton. 


LATER. 


Later information shows that the efforts to get the 
embargo on the exportation of galvanised sheets removed 
have been successful, and therefore there is hope of an 
early restart of work at the sheet mills and galvanising 
pots in South Wales. Although not confirmed, it is 
reported that there is ground for the belief that sub- 
stantial Government orders for galvanised sheets will be 
placed in this district. Now that on all hands efforts are 
being made to secure German trade, it is likely that 
manufacturers in South Wales will do their part towards 
reaping advantage from the present opportunity to get 
their share of what is going. One of the most successful 





to Barry, where labour was required. At Barry trade at 


domestic consumers is better and a more hopeful feeling prevail- 
in all quarters. Many of the larger consumers of tin here are 
in need of supplies. ; 








ContTracts.—We learn that the city of Truro has decided to 
substitute Candy mechanicai filters for the present open sand 
filters. —The National Time Recorder Company has just received 
a repeat order from Price’s Patent Candle Company, Limited, 
for thirty of its Model B patent check action time recorders. 
It has also recently supplied repeat orders to the General 
Electric Company, Limited, making ten machines in all, and 
has just recently completed an installation of thirteen of these 
time recording machines in Russia for the Vienna~Warsaw 
Railway. 


‘“PowER AND Speed” Stipe RuLte.—From Mr. J. Rennie, 
1094, Cathcart-road, Glasgow, we have received a specimen of 
his slide rule for estimating the power required to propel a 
vessel when fully laden at a given speed on measured mile 
trials, ‘The slide rule body is in mahogany and measures 32in. 
long by 5}in. wide by jin. thick. It is provided with two slides. 
All the seales are printed on paper. Given the speed 8 in knots, 
the displacement D in tons, the length of the water-line L in 
feet, and the prismatic coefficient c.p., the slide rule enables us 
quickly and accurately to determine the required horse-power. 
In symbols the work is represented by finding first a constant C, 
obtained by dividing the square root of the length L by the 
rismatic coefficient c.p. The speed S raised to a certain power p 
is then multiplied by the displacement D raised to the two- 
thirds power and the product is divided by the constant C. 
The answer is the indicated horse-power required to propel 
the vessel at the given speed. The slide rule is designed for use 
in connection with twin-screw vessels. For each propeller less 
or more than two, 3 per cent. is deducted or added respectively 
to the power found. Further corrections have to be made to suit 
the cases of modern war vessels and merchant steamers with 
cruiser sterns. The value of the constant p referred to above 
varies with the speed, and can be calculated by means of the 
slide rule for any particular case. An extensive table has been 
sent us by Mr. Rennie giving the actual indicated horse-powe1s 
and those calculated by the slide rule for about twenty-two 
vessels, The agreement on the average is well within 2 per cent. 
The slide rule should be of the greatest assistance to shipbuilders 
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A GERMAN PRESS CAMPAIGN. 


We give the following extracts from despatches, 
dated February 27th and June 9th, 1914, from his 
Majesty's Ambassador at Berlin respecting an official 
German organisation for influencing the Press of other 
countries :— 

Vor some time past a variety of schemes had been ventilated in 
the Press with the object of improving German prestige abroad. 
It was said that in certain foreign parts Germany was being 
persistently and wrongfully abused, that she could obtain no 
fair hearing because the Press of those distant countries was in 
hands hostile to any German enterprise, and because the 
telegraphic agencies serving those countries were equally 
biassed. An ** Association for World Commerce ”’ was to have 
remedied this evil by a persistent pro-German propaganda in 
the countries most bitterly complained of. It was hoped that 
the necessary funds could have been raised by contributions 
from all the trading and industrial societies interested in the 
German export trade, and, in view of the supreme importance to 
Germany of her export trade, it was intended that agents of the 
Association should be sent and stationed abroad to assist the 
exporting industries by timely advice and an active policy 
generally, such as private individuals could pursue more effec- 
tively than officials. 

‘The opportunity for realising this scheme seemed to offer itself 
under the following circumstances. A plan was being prepared 
to start a German-American Economic Society. Similar 
societies with an application to other countries already exist 
ey. & German-Argentine Society, a German-Canadian Society, 
a German-Russian Society, &c. The foundation of a German- 
American Society had been advocated in connection with the 
revision Of the American tariff which gave German industries 
new chances of an intensified export to the United States, As 
was natural in any matters dealing with German-American 
affairs, M. Ballin, of the Hamburg-America Line, was approached 
to take the matter in hand. He consented. Under his inspira- 
tion the idea of a German-American Society was abandoned and 
the idea of a World Society was substituted. A preliminary 
meeting was held at which the various German-forcign societies 
were represented. There were present also representatives of 
the Central Association of German Industrials, as well as of most 
of the leading industrial firms. Internal dissensions, however, 
soon appeared, and several important members sent in their 
resignations, 

The details of the foundation were to have been settled at a 
meeting convened for February 26th ; to-day the whole scheme 
stands prorogued sine die. If it is ever realised its plan will have 
to be considerably altered. In the meantime the original plan 
of a German-American Society has been revived. This Society 
is, in fact, to be constituted in Berlin early in March in the form 
originally intended. 

It would seem strange had M. Ballin so readily accepted defeat. 
The explanation lies in the fact that, at the request of very 
highly placed persons, his interest has been transferred to 
another more | ea and more or less secret organisation, 
devised to undertake those duties of M. Baliin’s would-be 
“ Weltverein,’’ which concerned the German reputation abroad. 

A short time ago a meeting, of which the secret has been well 
kept, was convened in the Ministry of Foreign Affairs, of which 
Dr. Hamann, the notorious head of the Press Bureau of the 
German Foreign-office was the originator, and at which the 
Foreign Secretary himself was present. The meeting was 
attended by members of the leading industrial concerns of this 
country—the North German Lloyd, the Hamburg-America 
Company, the Deutsche Bank, the Disconto Gesellschaft, the 
Aligemeine Electricitaétsgesellschaft, Siemens and Halske, the 
Schuckert Works, Krupp, the Cruson Works, &c. ‘They formed 
a private company with the purpose of ‘ furthering the German 
industrial prestige abroad ’’—a conveniently vague purpose. 
The company will be financed by private subscriptions and by a 
Government grant. The sum at first suggested as a necessary 
revenue from private subscription was £12,500, but the company 
present at the first meeting was so enthusiastic that it definitely 
promised annual subscriptions amounting to £25,000. The 
Government will add £12,500 per annum—the whole Secret 
Service Fund, in fact, at the disposal of the Imperial Foreign- 
oftice for similar purposes-—e.g., for the payment of subsidies to 
certain papers abroad. 

The company has entered into an agreement with the ‘ Agence 
Havas”? that the latter will in future only publish news con- 
cerning Germany if supplied through Wolff's Telegraphen 
Bureau. The latter will receive its German news exclusively 
from the new company. ‘The company intends to make a similar 
arrangement with Reuter’s Telegraphic Bureau for those 
foreign countries in which Reuter controls telegraphic com- 
munications. If Reuter declines, the Deutsche Kabelgesell- 
schaft, a smaller German newsagency supplying telegrams from 
certain countries—e.g., Mexico—and working in agreement with 
Wolff's Telegraphic Bureau, is to be financed by the new com- 
pany to run a service in competition to Reuter’s. 

All the concerns represented at the meeting have furthermore 
agreed to pay into the company’s hotchpot the very vast sums 
which they are accustomed to spend abroad for their advertise- 
ments in foreign papers The total of this item alone is believed 
to be not less than £25,000 per annum—so the annual sum 
available for the purpose of the new company will reach a total 
of £50,000 to £75,0000. The company will in future issue the 
advertisements of its members only to those foreign papers which 
publish German information originating exclusively from the 
new company, which is to be regarded as the only authentic 
source of information concerning Germany and all things 
German. This information they are to receive free of cost 
or at a nominal sum—so that the willing foreign papers will 
derive very material benefits from their collaboration with the 
company—viz., lucrative advertisements and free matter 
written in the language of the country in which the papers are 
published. The foreign Press is to be watched by the company’s 
agents appointed in the various foreign centres. Any incorrect 
reports are to be telegraphed home and corrected by telegra:ns 
issued by the company. ‘The countries in which the system is 
to be immediately inaugurated are chiefly the South American 
States and those of the Far East, but the system is to embrace 
all countries outside Europe. The German cable rates for Press 
telegrams are to be reduced in the interests of the new company. 

It is difficult to say whether the evil which the new company is 
to remedy really exists, or exists to any perceptible extent, but 
it is certain that a very influential private company has been 
called into existence with every official encouragement com- 
manding an enormous revenue for the purposes of a pro-German 
newspaper propaganda. Whether the evil exists or not, the 
money will be spent on secret service to popularise Germany 
abroad. It does not seem to have occurred to the promoters of 
the scheme that they are preparing the ground for a vast system 
of international blackmail—hardly a proper way to reach the 
desired end. 


Extract from the “* Deutsche Export Revue” of June Sth, 1914. 
GerMAny’s Wortpwips Economic Aims. 
A SYNDICATE FOR THE Supply of News ABROAD. 

Our readers will remember that one of the items in the pro- 
gramme of the German Association for World Commerce was the 
establishment of a news service abroad on generouslines. Whilst 
the other parts of the Association’s programme met with hostile 
criticism as soon as they became known, the proposed service 
for the supply of news abroad was greeted with genoral sympathy, 





as such activity promised to have a useful effect on our foreign 
relations, The failure to organise the Association for World 
Commerce seemed unhappily to render it doubtful whether the 
organisation of the news service could be realised. It is all 
the more gratifying that, according to information which has 
reached us from well-informed quarters, the scheme for a German 
news service in foreign countries has by no means beeu aban- 
doned, but that, on the contrary, an extensive organisation is 
actually doing work in the desired direction. 

A German syndicate was very quietly formed a few weeks 
ago for the purposes of this foreign news service. 1t uses the 
organisation of a news agency already in existence ; its activity 
is gradually to be extended over the whole globe. Its main 
object will be to reply in an appropriate form to the prejudiced 
news concerning Germany and to the attacks made upon her, 
and by the judicious publication of newspapers inspiring the 
necessary articles to spread abroad the knowledge of the true 
state of German industry and of Germany’s cultural achieve- 
ments. 

We are in a position to give the following information con- 
cerning the organisation of the enterprise. It is presided over 
by a directorate, consisting of three men, viz.:— 


Privy Councillor von Borsig, 
“* Landruth " Roetger (retired !, and 
Herr Schacht, a director of the Deutsche Bank. 


A special administrative board, the main duty of which it is 
to make suggestions as to the organisation and the methods of 
reporting, comprises among others :—- 

Professor Duisburg, of the dye works, ‘* Buyer,” 

Herr Hagen, of the Disconto Gesellschaft, 

Commercial Councillor Hasenclever, of Remscheid, 

Herr Hermann Hecht, of Berlin, 

Director Heineken, of the North German Lloyd, 

Director Helfferich, of the Deutsche Bank, 

Director Huldermann, of the Hamburg-America Line, 

Director Kosegarten, of the ‘“‘ Deutsche Waffen-und 
Munitions- Fabrik,” 

Herr von Langen, of the Disconto Gesellschaft, 

Privy Councillor Rathenau, 

Director Reuter, of the Maschinen Fabrik, Duisburg, 

Director Salomonsohn, of the Disconto Gesellschaft, 

Privy Councillor von Siemens, 

Herr Edmond Bohler, Hamburg, &c. &c. 


The management will be entrusted to two managers, Herr 
Asch and Dr. Hansen. The former has for years edited several] 
foreign news agencies ; the latter is known to the readers of the 
Deutsche Export Revue through a series of articles dealing with 
the question of a supply of news covering the whole world. 

For the present the enterprise has taken the form of a loose 
syndicate consituted for three years, which is, later on, to be 
replaced by a more systematic form of organisation. ‘The 
annual subscription payable by the firms which are members 
amounts to a minimum of £50. It is a significant fact that the 
Imperial Foreign Office has voted a grant of £12,500 towards 
the expenses of the syndicate, provided the same amountis con- 
tributed by German industrial houses. As the subscriptions 
and the contributions by the latter already exceed the sum of 
£12,500, the contribution from the Foreign-office funds seems 
secured. As every firm subscribing a sum of £50 has a vote, or, 
rather, as for every £60 subscribed the subscriber receives a 
vote, it may be expected that the Imperial Foreign-office will 
have a powerful and decisive influence upon the management of 
the syndicate generally and upon the development of the news 
service in particular. 

We further learn that efforts are now being made to induce the 
joint German and Foreign Economic Societies to join the 
syndicate, as these societies embrace pre-eminently merchants 
and manufacturers interested in the German foreign trade. 
These societies, it is true, appear to be still divided in their 
opinion concerning the new enterprise—at least, so far no 
definite decision has been arrived at. 

It is believed that an increasing membership will make it 
possible to establish a reserve fund out of subscriptions and 
voluntary contributions received, so that, later on, the interest 
of the reserve fund may suffice to defray the expenses of the news 
service. It is also hoped that the forcign Press may eventually 
be induced to pay for the news supplied. Finally, it is intended 
to send journalists to the various countries who are there to 
busy themselves in favour of German interests in the manner 
indicated above. 

The task which the syndicate has set itself is in itself worthy 
of acknowledgment. But only the future can show whether 
the task can be accomplished in the manner indicated. We 
are of opinion that good results could be achieved, and perhaps 
with greater success, by utilising the German legations and 
consulates abroad, if ample funds for this purpose were placed 
at the disposal of the official departments. At the same time, 
the joint German and Foreign Economic Societies might well, 
as indeed some of them already do, work quietly for a better 
appreciation abroad of the state of German industry and of 
German cultural progress. ‘Theintended dispatch of journalists, 
we believe, however, in any case to be a mistake, as it would 
certainly soon become common talk in the editorial offices in 
the several places abroad that they represent a syndicate 
officially supported by the German Empire. If such things are 
intended, it would be better to fall back upon gentlemen who 
are already in touch with the respective editorial offices, and who 
could serve German interests without attracting so much atten- 
tion as would journalists sent out for the purpose. 








PATENTS, DESIGNS, AND TRADE MARKS. 





Tne following memorandum as to the procedure 
to be followed under Rule 1 of the Patents, Designs, 
and Trade Marks (Temporary) Rules, the Trade 
Marks (Temporary) Rules, and the Designs (‘Tem- 
porary) Rules, 1914, has been issued by the Comp- 
troller-General of Patents :— 

(1) A copy of the application when received will be at once 
sent to the address for service in the United Kingdom given by 
the patentee, licensee, or proprietor of the design or trade mark, 
as the case may be, or to anyone whose name appears upon the 
Register as having an interest in the patent, design, or trade 
mark. 

(2) The date for hearing the application will be fixed on 
receipt of the application and will be notified to the applicant 
and to the patentee, proprietor, or other person interested, at 
his address for service in the United Kingdom. The applica- 
tion and the date cf the hearing will also be advertised in the 
Illustrated Official Journal (Patients) or Trade Marks Journal. 
The date fixed for the hearing will not be less than seven days 
after the advertisement of the application in the Journal. 

(3) The applicant must produce evidence at the hearing to 
satisfy the tribunal in respect of (a), (6), and (c) of Rule 1, and 
that he is not himself an alien enemy. The evidence may be 
either oral or by way of statutory declaration. The patentee 
or proprietor of the design or trade mark or anyone interested 
may appear at the hearing in opposition to the application, pro- 
vided that notice of his intention so to appear be given in writing 
to the Comptroller at the Patent-office before the date of the 
hearing. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


23,025. October 11th, 1913.—BoiLer Furnace, H. McPhail, 
26, Southgate, Wakefield. . 

A collecting pipe A is led from the rear of the furnace bridge 

backwards into a chamber B formed on the door plate. The 

hot gases are driven up the pipe A by the action of a steam jet 
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issuing from a pipe D and escape over the fire on the grate 
through perforations in the plate C. It is claimed that the 
mixing of the hot gases with the gases rising from the fuel 
promotes good combustion.—-August 19th, 1914. 


TRANSMISSION OF POWER. 


5925. September 10th, 1913.—CLurcu AND Brake MECHAN- 
ism, C. H. de Rusett, St. Stephen’s House, Victoria Embank- 
ment, Westminster, London. 

A is the driving and B the driven shaft. A casing C with 
two clutch faces D E is slidably mounted on a key on the shaft A. 
On the shaft B a clutch member F is fixed so as neither to rotate 
nor slide on the shaft B. A second clutch member G is mounted 
loosely on the shaft B. The members F G are united by inclined 
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rods H, and are pressed apart by springs J. When the restrain- 
ing pressure is removed from the face K, the clutch member G 
is forced by the springs J over to the right, and the faces D L 
come into contact. The rods H take up the transmission of 
the torque and assists in increasing the pressure between the 
faces DL. This pressure forces the casing C over to the right 
and brings the faces E M into contact.—August 19th, 1914. 
18,320. August 14th, 1913—THrust BEARING FOR SHAFTS, 
A. J. Hollick, 110, Cannon-street, London, E.C., and 
another. 
The shaft A to be supported is provided with a member B 
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on which several concentric ball races are formed. Each lower 
ball race is separate from its neighbours and is provided with a 
depending flange C, to the foot of which a number of pins D are 
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attached. These pins pass through holes in a plate E supported 
on shafts F parallel with the shaft A. On the underside of the 
plate E a screwed boss is provided round each hole, and to such 
boss a cylinder G is attached. These cylinders contain springs 
acting against their lower ends and against plates or pistons H 
tixed to the pins D. In use the cylinders G are screwed up until 
the stress in the springs is a little greater than that put on them 
by the load on the shaft A. Each ball race can thus give 
independently of the others.—August 19th, 1914. 


TELEGRAPHS AND TELEPHONES. 


18,502. August 14th, 1913.—IMpRovEMENTS IN TRANS- 
FORMERS FOR HIGH-FREQUENCY CURRENTS, Guglielmo 
Marconi, LL.D., D.Sc., and William Snowley Entwistle, 
both of Marconi House, Strand, London, W.C. 

According to this invention the primary of a transformer for 
high-frequency currents is a split ring or helix built up of 
conductors insulated from each other which pass from end to 
end of the ring or helix and in so doing are twisted around it. 
In the example shown the ring is about 5ft. in diameter and 
lft. thick, but these dimensions may be varied very widely 
according to circumstances. The ring has a non-conducting 

e 





core A preferably built up—as shown in section—of boards 
glued together and connected by wooden pins. B are the 
insulated conductors, the ends of which are connected to ter- 
minal plates C. These conductors are merely indicated diagram- 
matically ; in practice, they touch each other, and there are 
about 150 of them, each consisting of a number of insulated 
wires stranded or interwoven together into a cable in the manner 
eommonly adopted in conductors of high-frequency currents. 
The drawings show the conductors only once twisted around the 
ring, and this is generally the best arrangement, but they may 
be twisted twice or more around it, but fractions of turns 
should be avoided. In the case of a helix, the conductors are 
preferably twisted once around each of its turns. The ring or 
helix is preferably of circular section, as shown.—August 19th, 
1914. 


BATTERIES. 


24,569. October 29th, 1913.—IMPpROVEMENTs IN Porous Con- 
TAINERS OR DIAPHRAGMS FOR VOLTAIc CELLS, John George 
Lucas, of 6, Spencer-avenue, Wood Green, London, N. 

A containing vessel in the form of a basket adapted to hold 
the granular or pulverised particles of the depolariser of a cell 
is made of rush or other suitable vegetable fibre, which is plaited 
so as to stand the pressure used in packing the material without 
practical distortion of form or substantial increase in the diameter 
of the cross section. For this purpose the basket may be con- 
structed of fibres wound in horizontal circular coils strengthened 
by vertical lacing ; the bottom of the vessel so formed may be 
made of the same material or may be non-porous. In this 
manner a porous container is obtained of sufficient rigidity 
to stand the manipulations required in setting up the cell, 
and which is at the same time very light, cheap, not fragile, 
easily handled and set up and which can, if required, be refilled 
and used over again. The Japanese rush is a material which 
has been found to be most suitable for the purpose.—August 
19th, 1914. 


SWITCH GEAR. 


24,594. October 29th, 1913.—ImMPROVEMENTS IN OR RELATING 
to ExLectric SwircuEes or Circuir BREAKERS, Frederick 
Brereton Holt, of ‘Greenfield Farm,” Antrobus, near 
Northwich, Cheshire, and Harry Smith, of 16, Melbourne- 
avenue, Stretford, Lancashire. 

The fixed contacts of the circuit breaker are shown at A, 
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the movable bridging member B of the circuit breaker being 
earried by an operating rod C, The main movable contacts 





are shown at D and the auxiliary or sparking contacts at E. 
The auxiliary contacts E are as usual resiliently connected with 
the movable member B of the switch. The anxiliary contacts 
slide in slots F in the extremities of the movable member B, 
being forced upwards by a spring G, their upward travel being 
limited by stops H. An improved shunt is shown at J, and 
consists of a strap of phosphor bronze or-well-tempered copper, 
one end K of which is firmly secured to the auxiliary contact, 
the other end L being doubled on itself and adapted to make 
sliding connection with the end face of the movable member B 
of the circuit breaker. In order to improve the electrical contact 
between the movable member B and the shunt J, the latter 
may be provided with one or more saw cuts M at its free end. 
During the early part of the movement of the movable member B 
of the circuit breaker, only the fixed contacts A and D are 
separated, the auxiliary contacts E moving upwards under the 
influence of their springs G in a well-known manner. During 
this movement of the auxiliary contacts the free end of the 
metal strap J, constituting the shunt, makes sliding contact 
with the end face of the movable member B.——August 19th, 1914. 


HEATING AND LIGHTING. 


19,287. August 26th, 1913.—Liqguip Fuen Burner, The 
Midland Heating and Ventilation Company, Limited, 


Upper Trinity-street, Birmingham, and another. 
This burner consists of a tubular lining A surrounded by a 
cviled tube in two parts BC connected at D, The fuel entering 
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at E is vaporised in the portion B and superheated in the 

portion C, and is thereafter led down the tube F to the burner 

proper G.—August 19th, 1914. 

24,074. October 24th, 1913.-—ImprRovVEMENTS IN AUTOMATIC 

Sarety SHuntTiInG Devices ror Etecrric Arc Lamps, 
Adolf Harry Railing and Arthur Ernest Angold, both of 
67, Queen Victoria-street, London. 

The object of this invention is to provide an improved shunt- 
ing switch, which may be placed inside the lamp case together 
with the lamp mechanism, but which may be controlled inde- 
pendently of the mechanism. In the example illustrated, 
shunt and series solenoids A and B are used to operate the 
arc lamp mechanism, by means, as the lever C pivoted at C! 
and the link D moving the carbon D! nearer to or further from 
earbon D? in the usual manner. The coils may be of the single 
bobbin type with the iron cores A! B! pivoted to the lever C. 
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On the outside of the solenoids pieces of iron A? and B?* are 
arranged to more or less complete the magnetic circuit, and in 
conjunction therewith armatures E and F are employed, which 
are attracted by them. ‘Two such armatures, one associated 
with the series coil B and the other with the shunt coil A are 
attached to a lever G pivoted at G1, and so arranged as to pull 
in opposite directions to each other, the lever acting to operate 
the shunting switch contacts H and H! in the known manner. 
These armature are free to move independently of the iron 
cores A! and B'. The iron pieces A? and B* do not close the 
magnetic circuits for the whole of the coils A and B respec- 
tively, but embrace only the lower halves of the coils, so that 
the attraction of the armatures E and F is not greatly influenced 
by the positions of the cores A and B?! in their respective 
solenoids. Another arrangement is also described.—August 19th, 
1914. 


MINES AND METALS. 


18,643. August 16th, 1913.—LocaLt HarpENinG oF Iron AND 
MALLEABLE Iron Castineas, Vickers, Limited, River Don 
Works, Sheflield, and another. 

This process is applicable to castings, such as gear or worm 
wheels, drilling jigs, &e. According as these are made of plain 
cast iron, “ blackheart ” malleable iron or ordinary malleable 
cast iron, the surfaces to be hardened are treated in different 
ways during the ordinary operations of manufacturing the 


the subsequent hardening process. This process consists of 
submerging in water or other liquid the parts of the casting 
not to be hardened and playing a hot flame, say, that of an 
oxy-acetylene blow-pipe, on the surfaces that are to be hardened, 
When the flame is withdrawn the local heated part is rapidly 
cooled and hardened.—-August 19th, 1914. 





MACHINE TOOLS AND SHOP APPLIANCES. 


8109. March 3lst, 1914.—-MutrirLte Borrna MaAcuine, CG. H, 
Alexander, Doe-street, Birmingham. 

This machine is particularly intended for boring the cylinders 
of small multi-c icine internal combustion engines. Kach 
spindle A is mounted in a separate bracket B adjustable sepur. 
ately along the bed C by means of the handle D and rack and 
pinion E, A bridge F extends across the top of the spindle 
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heads, and to this the heads are bolted, when adjusted, for 
additional stability. The heads, in spite of their broad basex, 
are so shaped as to be brought close together if desired. The 
spindles are driven by gear wheels G from a worm shaft H, 
which shaft is in turn driven through gearing J from the belt 
pulley K. The work table L is advanced by means of a screw 
driven through gearing M from the shaft H. It can also be 
operated by means of the handle N.—August 19th, 1914. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue General Vehicle Company, Limited, announces that it 
has removed to Imperial House, Kingsway, London, W.C, 
Telephone, Regent 5977, Telegrams, **Geevehkoh Estrand, 
London.” 

Messrs. Cursitt, King AND Co., agents in the United King- 
dom for les Ateliers Métallurgiques (Société Anonyme de Con 
struction), inform us that, owing to the fact that most of the 
workmen have been mobilised, this firm hag been compelled to 
close down its works. The firm is therefore unable to continue 
working on orders for its English buyers, but asks us to state 
that everything possible will be done to minimise the delay in 
delivery when work is again ecmmenced. 

THe firm of Schram, Harker and Co., of Cannon-street House 
E.C., informs us that its business, which was_ established 
forty years ago by the Swedish engineer, the late Mr. Richard 
Schram, and since his decease fifteen years ago carried on under 
the title of Schram, Harker and Co., will henceforth be carried 
on under the designation of Harker, Cable and Co. No change 
whatever is being made either in the proprietorship or in the 
personnel, and the firm’s productions will be, as heretofore of 
British design, material and workmanship. 





FORTHCOMING ENGAGEMENTS. 


SATURDAY, SEPTEMBER 26ru. 
Tue InstirvuTion or Locomotive ENGINEERS, LONDON.—- 
Caxton Hall, Westminster. ‘‘ The Application of Diesel Engines 
to Locomotives,” by Mr. A. Kingsley Ward. 7 p.m. 








ENGINEERING STANDARDS COMMITTEE: Reports Nos. 66 
AND 67,—-Report No. 66 just issued is entitled ** British Standard 
Specification for Copper-alloy Three-piece Unions for Low and 
Medium-pressure British Standard Screwed Copper Tubes 
(Primarily for Domestic and similar Work).’’ The unions dealt 
with are designed to withstand steam pressure up to 126 lb., 
and are intended for use with Tables I. and Il. of the British 
Standard Specification for copper tubes (primarily for domestic 
and similar work), report No. 61, which was issued in 1913. 
Report No. 67, also just issued, is entitled ‘‘ British Standard 
Specification for Two and Three-plate Ceiling Roses.”’ This 
report, it is pointed out, should be welcomed as a step forward 
by all interested in the production or use of electrical accessories, 
particularly now when considerable attention is being paid to 
the production of gocds hitherto imported. The preface to the 
report explains that the standardisation of two and three-pin 
plugs and other accessories is being proceeded with, but it 
was felt that the convenience of those concerned would best 
be met by issuing separate specifications so as to bring the 
standardisation into force as soon as possible, rather than by 
waiting until the whole of the work was accomplished and then 
publishing simultaneously a complete set of specifications. 
The Committee in preparing this report has had the cordial 
co-operation of the British Electrical and Allied Manufacturers’ 
Association. The report contains particulars of the material 
to be used, the dimensions of all the essential parts, the sizes 
and shape of the holes for the wires and all other necessary 
details. The price of both these reports is 5s. 2d. post free, 
and they may be obtained direct from the offices of the Com- 
mittee, 28, Victoria-street, Westminster, or from the publishers, 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, Ludgate- 
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BRITISH versus GERMAN TRADE IN LATIN- 
AMERICA. 


(By our Special Commissioner in South America in 1910 and 1911.) 
No. IIL.* 


In our last article we considered the commercial 
relations which exist between the Germans and the 
Latin-American States, especially concerning the 
trade in agricultural implements and farm machinery. 
The whole of the German trade—embracing all parts 
of the world—amounts to the considerable total of 
¢4,184,000, of which £2,753,000 refers to industrial 
implements and tools, and £1,431,000 to agricultural 
implements. These figures are almost double those 
which can be shown by the United Kingdom, the 
whole of whose trade of this class amounts to little 
over £2,796,000. 


cerman Agricultural Machinery. 


Now, why should the Germans so far have exceeded 
us in this market, one essentially in our line, since 
it is universally admitted that nowhere in the world 
is better agricultural machinery turned out than 
in Great Britain ? The answer—or a partial solution 

may be found in the practical encouragement which 
ix afforded by the German Government to all kinds 
of agricultural enterprises in the Fatherland, even 
to assisting financially manufacturers of implements 
and appliances to furnish the market-—both home and 
foreign. How great has been the inspiration offered 
is seen from the remarkable increase in the agri- 
cultural production of Germany during the past 
few years. Within thirty-four years this production 
has augmented some 250 per cent.; in 1880 the 
Fatherland had an agricultural export trade of com- 
parative insignificance, while to-day it is ranked 
among the most successful of its foreign enterprises. 
It is no less worthy of comment that while the 
population of the country increased by 34 per cent., 
the national income advanced by no less than 167 per 
cent. The number of agricultural undertakings, the 
majority of which were promoted and equipped at 
home, while others were financed abroad—notably in 
Brazil and other of the South American States— 
increased by nearly 180,000 between the years 1895 
and 1907, 

Here are a few “ wrinkles gathered during more 
than one extensive trip through the States of Latin- 
America, which serve to indicate why the German 

like the United States—agricultural implement and 
farm machine are bought in preference to those of 
British make. And be it added, the observations 
applied to one country in all respects apply to another, 
for in such matters as buying in the cheapest and 
most expeditious market the Latin-Americans are 
all found to be the same. 


Reasons for the German Success. 


In contradistinction to British manufacturers of 
such commodities as those mentioned, the Germans 
do not make their goods to last for ever. It is not 
at all desirable that they should. Their customers 
do not ask it, and the exigencies of their trade are 
against it. While durability and substance are no 
doubt excellent features of machinery of all kinds, 
and in connection with British-made goods have 
always been much depended upon, it is quite possible 
to carry the virtue of durability too far. Incidentally, 
it may be added that the Germans do not attempt to 
study it at all; they make their ploughs, their 
harrows, their mowers and their numerous other farm 
machines to “sell”? ; and sell they certainly do. 
It is remembered by them that ‘out West”? the 
same ideas do not prevail as at home; and in any 
case that part of the world is still in the experimental 
stage, when new industries are continually super- 
seding the old. The Germans, like the Americans, 
understand this, and, as a consequence, they have 
almost ousted the British implement manufacturer 
from the Latin-American market. 

I remember paying a visit to one of the largest and 
inost important of the sugar factories in the republic 
of El Salvador, that of a German named Fédor 
Deininger, the proprietor of the best equipped mill 
in the country, which bore the date of 1867 upon its 
nameplate. The makers of this venerable mill were 
the Liverpool firm of Fawcett, Preston and Co., 
Limited. The machinery had served Herr Deininger’s 
father before him, and would—as he gave me to 
understand—continue to serve his own son, when in 
due course he came to reign in his place. For forty- 
seven years this mill has worked, night and day, 
month in and month out; it looks like emulating 
Tennyson’s brook by *‘ going on for ever.”’ 

Was it good business from a commercial point of 
view to make this installation so perfect and so 
enduring as to render it unnecessary to do more than 
renew a roller here or some minor part there, thus 
effectually preventing any new machine from being 
installed, and slavishly adhering to the many old- 
fashioned and out-of-date features which no one wants 
and no ene expeets to find in a thoroughly good 
installation ? Even Herr Deininger expressed the 
wish that the machinery which had been working witb 
such irritating persistency would wear out, and so far 
from feeling any admiration for the firm which had 
turned out this estimable piece of work, he did not 
hesitate to denounce the excellence of workmanship 





* No. IL. appeared September 11th. 
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and design as “‘ bad business.”” I merely quote the 
incident as a case in point, and as an illustration 
showing, inter alia, why the falling off of British 
machinery is so great in the countries of Latin- 
America. Ofcourse, it is splendid from the engineer’s 
point of view, but the people do not want everlasting 
machinery, and it seems useless to continue to thrust 
it upon them. 

Before leaving the question of German—and 
Austrian—supply of agricultural implements to some 
of the principal Latin-American countries, it may be 
as well to add the figures obtained for the past year 


—1913—which show the agricultural implements 
and tools exported. 
To From From Frcem the 
Germany. Au-tria, United Kingdom. 
£ £ 
Mexico 13,600... — 14,200 
Brazil ... 19,850... -- ... 217,800 
Colombia 10.000 .. — ... 15,900 
Venezuela .. 6,300... — 14,900 
 ecree — — 2,700 
Santo Dominge... 6,600 -- 700 
se Fess. ca 7,300 — 8,200 
Argentina ... 7,200 — 16,100 


I give these figures upon the authority of the 
Board of Trade Commercial Department, but I 
do not guarantee their accuracy. On the contrary, 
I very much question it, since the relative propor- 
tions between Germany and Great Britain regarding 
the trade with Chile is obviously incorrect. The 
blanks which are left under the heading Austria are also 
misleading ; a certain amount of trade with that 
country is most certainly carried on with Latin- 
America in normal times. Articles other than 
** seythes and sickles,’’ as mentioned by the authority 
quoted, may be found as coming from Austria- 
Hungary. 


German Electrical Machinery. 


During the year 1913 Germany exported machinery, 
electrical goods and vehicles to the value of 
£57,019,000, and of this total a fair proportion found 
its way to South and Central America. In Argentina 
the influence of German electrical manufacturers is 
paramount, and this is due to the fact that not alone 
have Berlin houses long courted Buenos Aires as a 
profitable market, but since the year 1898 there has 
been in existence one of the largest and most admir- 
ably conducted electrical establishments in the 
world—the Usina de la Compafi« Transatlantica 
de Electricidad, situated in the Callé Paraguay 
(Esquina Reconqtista). 

While the British were building the fine tramway 
system, and the Belgians, in unison, were finding the 
money for the purpose, the Germans, who had been 
left out of the arrangement, were busily circum- 
venting their unsuspecting rivals by negotiating with 
the authorities for what has now amounted to a 
practical monopoly of the power necessary to run 
the trams when completed. It seems almost incredible 
that the British and Belgians should have allowed 
themselves to be caught like this ; but such was the 
case, and it only remains for me to chronicle it. 
What makes it all the more remarkable is the fact 
that the British initiated the electrical industry in 
Buenos Aires just as they had initiated the railways, 
the banks and the insurance offices throughout the 
entire Republic. To-day—and it may be assumed 
for many years to come in Buenos Aires, notwith- 
standing all that has happened and is happening 
in Europe—the British-owned tramway company 
must come to the German Transatlantic Electricity 
Company for the whole of its power, and what this 
amounts to may be gauged from the fact that the 
car miles per annum run total 22,000,000! So 
profitable have the tramways company proved as 
customers that the German company erected in 1910 
an additional large generating station of 120,000 
horse-power capacity, which was opened in sections. 

The lesson learned from German smartness in 
Buenos Aires was not lost upon British interests in 
other parts of Argentina. Thus, in Bahia Blanca 
the Britisb-owned Buenos Aires and Pacific Railway 
Company has secured the greater portion of the 
control of all electric power and lighting, not only 
for its own railway and docks, but for the entire 
town. What it does not possess is in the hands of 
an aftiliated concern, the South American Light and 
Power Company, and the British Westinghouse 
Electric Manufacturing Company has been employed 
to provide the whole of the equipment. British 
interests are also to the fore in La Plata, where the 
River Plate Electricity Company has been in posses- 
sion since 1885, when it put up its first station. In 
Cordoba, another very important commercial centre 
of the Republic, the well-known firm of J. G. White 
and Co., Limited, of London, has been employed 
as electrical contractors. In Rosario honours are 
divided between British and German houses, for 
while the existing power plant, representing a total 
capacity of 4840 kilowatts, had a portion of the steam 
plant made in England, the electrical equipment is of 
German origi. 

It is not to be overlooked that there are several 
German electrical concerns which are doing good 
business with South America, as they are enjoying 
it in this country, under the guise of being “‘ British.” 
It is just as much the practice of these unconscionable 
mongers to conceal their identity in commerce as 
it is the practive of tliciy * warriors” to disguise 





themselves under the uniform of their enemy upon 
the battlefield. 

The number of dynamos, electromotors, trans- 
formers, &c., exported from Germany the year before 
last—1912—reached a value of £1,892,000, or about 
75 per cent. of the total exports of such goods to all 
markets. Some of the Latin-American States proved 
her best customers. Thus, the Argentine Republic 
took goods to the value of £237,000; Brazil to the 
value of £126,000 ; Chile, £58,000 ; Mexico, £30,000 ; 
and Uruguay, £24,000. With regard to electric 
glow lamps—metallic filament and carbon filament, 
Nernst and other incandescent kinds—which Germans 
have long made a speciality, although the powers of 
durability displayed by these manufactures are 
admittedly very poor, Argentina purchases annually 
about £81,000 worth; Brazil, £92,000; Chile, 
£39,000 ; and Mexico, £32,000. Of electrical appli- 
ances for illumination and transmission of power, &c., 
manufactured in Germany, the Argentine took 
£153,000 Brazil, £77,000; Chile, £34,000; and 
Uruguay, £59,000 worth. 


German and British Methods. 


Why do the Germans sell more of their electrical 
plant and accessories than the British sell of theirs ? 
Is it any better? Is it any cheaper? Has it any 
greater lasting power? To the first and third 
questions the answer is emphatically in the nega- 
tive. In the case of the second, in the affirmative. 
On the other hand, British manufactures of this class 
are found too heavy in non-essential parts. The 
German manufacturers take the trouble to despatch 
competent men to the countries in which their 
markets are situated in order personally to explain 
and erect the machinery and plant, and we all know 
that the man on the spot enjoys many advantages 
which are denied to him who contents himself with 
conducting his negotiations by means of correspond- 
ence and—as is the case so often in English offices- 
in the English language with all figures and estimates 
made out in confusing English weights and measures. 
Numerous Latin-American purchasers of British 
electrically driven machinery have complained of 
lack of attention upon the part of the makers to 
small details, such as terminals, bearings, lubricating 
apparatus and brush gear. Inasmuch as most of the 
British-made machinery intended for South America 
is manufactured from designs drawn out in the 
offices at home, from particulars sent over to them 
by the travellers despatched to canvass for orders, 
it is easy to understand why so many and such 
serious errors arise, and why not a few orders are 
refused acceptance when they are shipped to the 
customers. 

Now, Germans seldom do this sort of thing. They 
send out experienced men speaking Spanish as well, 
or almost as well, as they speak their own and a 
dozen other continental languages, charged to inspect 
the factory or other establishment for which the 
machinery is destined. These ‘‘ commercial ambas- 
sadors ” make all measurements on the spot; they 
offer any expert advice which is sought, and as often 
as not they return to Germany to see the machinery 
turned out and tested under their own supervision, 
and again travel to South America to see it finally 
erected. Competition is so keen between German, 
British, United States, French and Swiss manu- 
facturers of this class of machinery for Latin- 
America that no stone is left unturned to gain orders 
for it. The proportion owned by Germany amounts 
to 60 per cent.; that by the United Kingdom, 20 per 
cent.; and that by the United States, 10 per cent. 
of the whole foreign trade. 


Mining Plant. 


While the British supply nearly all the bare 
copper conductors and insulated cables, the Germans 
furnish almost the entire requirements of lamps. 
The same observations may be said to apply to their 
capture of the market for electrically driven winding 
engines, especially those intended for mine shafts. 
Even British-owned mines in Brazil, Colombia and 
Peru have installed German in preference to British 
winding machinery, as I have seen for myself while 
travelling in the mineral-producing districts of those 
countries. So far the Germans have made nothing 
better than we in the way of steam winding plant, 
but this is rapidly going out of use in modern equipped 
mines, electrically driven hoists being preferred. 
Competition is keen among both German and British 
manufacturers of electrically driven pumps, air 
compressors, rock drills, underground railway plant 
and rails, surface railways and dump cars. A German 
manufacturer who has canvassed not only all British 
companies carrying on business in Latin-America 
but in the British Colonies, is Arthur Koppel, Limited, 
the well-known manufacturer of excavators and 
dredgers, and who in Berlin trades as ‘“‘ Orenstein 
and Koppel, Limited.” It must in fairness be 
adimitted that the Koppel cars are better value for the 
price asked than anything put upon the Latin- 
American markets by British firms. They are just 
as popular in the Anglo-Egyptian Sudan, where the 
feeling among the purchasers—mainly Government 
officials—is by no means pro-German, and where 
they would certainly not find a market but for the 
superior merits referred to. Cannot some English 
firm of plantation-railway and mineral cars be found 
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to supply all of these markets with something lighter 
and cheaper than the kind usually made ? 


The German Bagman. 


These observations may well be concluded by 
quoting one further example of the methods pursued 
by German commercial travellers in Latin-America 
to win the trade that is there “for the asking.” 
While pursuing my journeys in Central America 
I was made the confidant of many settlers—some of 
English descent, others of native origin—who honestly 
regretted that the British, who are personally liked 
here as elsewhere among the warm-hearted and 
kindly Latin-Americans, did not exert themselves 
more in the direction of carrying out commercial 
transactions. ** You do not want us or you would 
certainly cultivate us,” observed one of my hosts ; 
and he then aptly cited an instance of German 
endeavours to extend their connections with this 
part of the world. 

A certain coffee planter thought that he would 
introduce upon his estate an installation of machinery, 
according to the British methods of treating the 
berry. He had heard of the excellent results attending 
other installations, such as those provided by the 
English house of John Gordon and of the American 
house of Marcus Mason and Co. His inclinations 
leaned strongly to the former. There was also a 
young German in the district, canvassing feverishly 
for some Teutonic houses which also provided coffee 
machinery, and he determined to try his luck in 
pulling off the pending order. 

There happened to be no British traveller in this 
part of the world—none had been seen for years, and 
the species was believed to be as extinct as the dodo. 
Thus, our young Teuton had it practically all his 











Fig. I-HEXA MARINE OIL ENGINE 


own way. His boyish eloquerce and charming 
manners were pitted against a dull and prosaic cata- 
logue, printed in the unknown English language, 
bristling with complicated figures in English ** pounds, 
shillings and pence” and computations in “ yards, 
feet and inches.” No wonder that Germany won 
hands down ! 

That same young man from the Fatherland had 
been travelling about the Central American States 
for six years. He had been home but once, and then 
only in order to put some further business before his 
principals ; he spoke Spanish fluently ; he not only 
knew all about coffee, but everything about coffee 
machinery, and his knowledge of coffee was as sound 
as his acquaintance with sugar and cocoa and other 
agricultural products. He was intimately acquainted 
with all the leading British makers of machinery, 
and he had found out all the faults of which they were 
possessed—and these are not a few. He dilated upon 
them charmingly and quite convincingly ; even I 
felt bound to believe him. The Central American 
prospective purchaser never doubted him for a 
moment, and the intended British order went to 
Germany. 

No doubt had an English traveller been near at 
hand or any other expert who could have sustained 
the reputation of the Old Country, our young German 
might not have won his case so easily. But the 
nearest English commercial man was hundreds of 
miles away; and had he been near at hand he probably 
would not have troubled to compete for the order. 
The usual method of our nationals in Latin-America 
is to await the advent of the mountain ; they do not 
think it dignified to visit the mountain nor even to 
meet.it halfway. 





| 





Insular Methods. 


Until we change our insular methods we cannot 
expect to seize the commerce and trade which are 
now being described by all the quidnunes of the daily 
Press as ours “for the asking.’ And even if we 
secured them in the compulsory absence from the 
scene of our rivals the Germans, I doubt very much 
whether we should succeed in retaining them. It 
is all very well ta put these facts before the hardened 
British manufacturer, but my experience of him 
does not encourage me to believe that he will hearken 
even to the friendly yet chastening voice which has 
been raised in his behalf for many, many years past. 
* You cannot teach old dogs new tricks.” 








SOME SWEDISH AND DANISH OIL ENGINES. 


In the article on the Motor Boat Show, which 


appeared in our issue of March 17th, we gave a few | 
particulars of a hot-bulb engine introduced into this | 


country by the firm of Sophus Berendsen, Limited, of 
155, Fenchurch-street, London, and known as the 
Hexa; but at show time it is often impossible to 
obtain from makers all the information that is desir- 


able, and we are now able to give not only some | 


further particulars of this engine, but also details of 
some of the other continental motors which are now 
being handled in this country by this firm. 
Hexa marine engine is shown in Fig. 1. In the cross 
section will be seen the hot bulb with the diagonal 
fuel nozzle and the removable plate A, in which is a 
variable orifice to admit the charge from the bulb 


chamber into the cylinder, and it is by varying the | 


size of this orifice that the power to use very different 


The | 





engine, the larger sizes of which are free from some of 
the objections which we found in the engine show) 
at Olympia. We may here say, too, that both tho 
Hexa and the Penta engines are built by the firm, of 
Fritz Egnell, of Stockholm. The engine we propose 
to describe is one with four cylinders, giving 42 brake 
horse-power at 500 revolutions per minute on parafiin, 
with a guaranteed consumption of 0.61 Ib. per brake 
horse-power per hour, and, it may be added, Weighing 
about 27 ewt. It will be seen from page 271 that 
the engine has overhead inverted valves operated 
by rockers off a cam shaft driven through a vert ic-,| 
spindle by bevels and skew gear. It will also be soon 
that the valve cages are carried in detachable cylinder 
covers, which is a quite unusual practice with engines 
of this type and size ; in fact, the whole of the upper 
| part follows closely on Diesel engine lines. Another 
| unusual feature with engines of this size is the fitting 
of an air compressor for compressed air starting 
through a distributor and an automatic starting valve 
| in the cylinder head, as shown in the cross section ; 





the nice shape of the combustion space is also shown 
in the same view. What we have never seen before 
in this type of engine is the arrangement for driving 
the pumps by rockers off the connecting-rod, and we 
hardly think that it makes for simplicity or for 
accessibility with the trunk piston, though there are 
good doors in the crank case through which, we ire 
informed, the piston can be removed. Forced |ubri- 
cation is adopted for the main parts, and the ingenic is 
form of valveless pump can be clearly followed in (he 
illustration ; Bosch lubricators are used for the minor 
parts. The engines are designed to run on para/tin 
and are solidly constructed with a view to commercial 
use, though we imagine they must be fairly costly 
to construct. 

Two other types of engine are handled by this firm 
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qualities of fuel is obtained. A point illustrating the 
care with which these engines are made is found in the 
inspection doors to the lamp chamber, which, instead 
of being simple swing plates, are hinged doors con- 
nected by links to a wire-wound hand wheel so that 


they can be opened at any time without burning the | 


hands, and there is no spring to lose its temper by 
reason of the heat. The elevation shows the ingenious 
method adopted for lubricating the gudgeon pin. 
Oil is forced by a Bosch lubricator on to the cylinder 
wall and a scraper is carried in the hollow gudgeon 


pin, kept out against the cylinder wall by means of a | 


spring, and this picks up the oil from the walls and 
forces it through the pin on to the bearing surface 


quite a clever idea and apparently an effective one. | 


The main bearings, which are fitted with ring 
lubrication, are entirely outside the crank case, 
so that they can be easily adjusted and com- 
pression is not affected by leakage owing to 
worn bearings ; spring rings are fitted on the inner 
ends of the bearings to keep the crank case air-tight, 
while Hoerbiger valves are fitted on the crank case 
doors to admit the air for compression. The crank 
pin is lubricated by a Bosch feed to a centrifugal ring. 
The fuel is admitted by means of the pump shown in 
Fig. 2, where the sliding block B is oscillated along 
the slide D by the rocker A on the excentric rod C. 
The inclined plane shown on the slide D causes the 
block B to be thrown up beyond the nose of the 
pump plunger for governing purposes in the usual 
way when any excessive speed is reached. It will 
be noticed that the pump has two suction and two 
discharge ball valves, which are found to give greater 
volumetric efficiency than the single valve. 

We are also abke to show fuller details of the Penta 
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2—FUEL PUMP OF HEXA ENGINE 


and they are both made in Denmark by H. Christoffer- 
sen, of Holeby. The first is a Diesel engine—Fig. 5 
which is made in sizes from 25 brake horse-power per 
cylinder up to 100 brake horse-power per cylinder. 
The following particulars of the various sizes may be 
of interest, especially the guaranteed consumption 
and the mean effective pressure. 











* ' = Consumption, pounds 
ae 4 8 a per B.H.P. per hour. 
Tae | Og PE Bee oa Ree aS 
MAE! Sa Ze | SEs] Full | Three-| Halt 
a >. ¥ | AZ | load. | quarter, load. 

3 ~ load. 

|; 25 | 240 | 325 | 260 95 
30 260 370 250 5 0.473 0.495 | 0.55 
40 285 410 | 240 97 ; 
50 320 450 | 225 100 0.45 | 0.473 | 0.517 
65 355 500 215 100 | 
80 380 530 200 100 0.429 | 0.451 | 0.495 
100 420 575 190 | 105 0.418 | 0.44 | 0.484 








* The brake horse-powers referred to above are normal fo! 
continuous running and each engine is capable of an overloa 
of 20 per cent. 

There is nothing very startlingly novel about the 
design of the engine, which, in fact, is based on good 
general practice ; but we should draw attention to 
the compressor, which is of the same general design 
as that used in the most recent engines built by 
Messrs. Burmeister and Wain. Here it will be seen 
' that the low-pressure stage plunger draws its air 
| through a port in the cylinder wall without any 
| valves. After compression the air passes through a 

cooler, which is an integral part of the cylinder cast- 
| ing, and so into the high-pressure compressor. After 
leaving the high-pressure compressor through valves 














Sur, 18, 1914 


THE ENGINEER 





271 








; —— 


THE PENTA MARINE OIL ENGINE 


(For description see page 270) 
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in the head the air is further cooled, and then passes 
through a separator in order to extract any oil or 
water that might have been carried over with it. 





Tee Ewcemecen 





That this is not entirely theory is, we think, evidenced 


by the fact that practically the same arrangement 


‘is used for the reverse operation of carrying oil up 
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Fig. 3—-CHRISTOFFERSEN DIESEL ENGINE 


A single fuel pump is used for all the cylinders driven 
off the vertical shaft. The drawing further shows the 
usual features of construction, the separate liner held 
down by the cover and with a very long water jacket. 
The great length of the piston should, however, be 
noticed, and this should tend to prevent oil from 
getting past the rings into the combustion chamber 
and also give a good guide for the trunk piston. As 
the engine is enclosed forced lubrication is employed, 
and is also made use of in order to cool the piston, 
special holes being drilled in the gudgeon pin and 


Exhaust Valve 


Castiron Seat 





Fig. 4—VALVE CAGE 


piston to carry the oil into the piston head. From 
there it falls back into the crank case, an arrangement 
which requires great care in order to prevent the oil | 
getting past the rings and provided against, as men- 
tioned above, by the great length of the piston, 
which is increased by the addition of a skirt at the 
bottom, together with a scraper ring in the middle 
of its length. Doubts have been expressed as to the 
efficiency of scraper rings for preventing the passage 
of oil, but we are ourselves satisfied on the point. 


the sleeves of the Knight engine by the Minerva Com- 
pany, of Antwerp. In this case grooves are turned 
in the sleeves, the bottom edges of which are sharp 

















Fig. 5—-HOT BULB ENGINE 


The theory, of course, is that with the bottom edge | and the upper edges almost non-existent, or perhaps 


of the ring sharp and the top edge chamfered off, the 





we should say, tapered away. The action is that the 
lower edges of the grooves 
earry the oil up the cylinder 
wall on the rising stroke 
and leave it behind; on the 
return of the sleeve the 
tapered upper edges pass 
over the oil so left, so that 
the grooves above then get 
the oil on the next upward 
stroke and carry it. still 
further up the walls. By 
this means it is found that 
a continuous supply of 
lubricant is carried up the 
whole length of the sleeve 
and perfect lubrication 
results, which can be 
adjusted to the exact re- 
quirements by means of 
variations in the depth, 
number, and spacing of 
the grooves. 

The white metal used 
for the main bearings con- 
sists of an alloy of 80 per 
cent. tin, 15 per cent. 








Fig. 6—FOUR-CYCLE HOT BULB ENGINE 


rounded edge will pass by oil on the walls on the up 
stroke, while the sharp edge will pick it up on the 


down stroke and tend to keep the oil from rising. nections are made. 





antimony, and 5 per cent. 
copper, which is found to 
give very good results on 
these engines. 

The water-cooled valve cages are shown in Fig. 4, 
though in the case of the inlet valve no water con- 
The valves are also shown; the 





inlet valve is a solid forging, whilst the exhaust valve 
has a cast iron face pinned on. We may say that 
one of these engines, of 160 brake horse-power, has 
recently been installed on a 500-ton schooner, and 
for simplicity’s sake it was fitted with a mechanical] 
reversing gear instead of means for varying the valve 
gear to obtain reversal of direction of rotation in the 
engine itself, 

The firm of Christoffersen has been at work on 
the Diesel engine for some years, and has now had 
sufficient experience to justify its entering the 
world’s markets as builders of this type of engine, 
The same firm also makes a four-cycle hot-bull) 
engine—Figs. 5 and 6. This is designed for agri- 
cultural work, and is made in sizes from 14 horse- 
power up to 20 horse-power. The details if con- 
struction can be followed from the drawing—Fig. 6— 
where the hot bulb and the water-cooled fuel nozzle 
are clearly shown. The inlet and exhaust valves 
are arranged to one side of the cylinder and operate 
by cams on a cross shaft through rockers ; the cir, 
shaft also drives the water and fuel pumps. The four- 
cycle arrangement allows the bottom part of the 
engine to be open, and we should think that the engine 
would be quite a suitable type to put into the hands 
of agricultural labourers,even though outwardly there 
appear to be more complications than with the two- 
cycle engine, in which, to our mind, any mysteries 
there may be are better concealed. 








COMPETITION WITH GERMANY IN THE IRON 
AND STEEL TRADE. 
No. III.* 

ATTENTION was directed in the concluding para- 
graphs of the last article to the adherence of British 
pig iron manufacturers to the practice of making pig 
irop in blast furnaces of much smaller capacity than 
those currently employed in the United States, 
Germany, France, and Belgium. Three reasons were 
adduced in explanation of these tendencies, but 
those reasons are far from being exhaustive, and two 
still more important reasons remain to be discussed. 
In the meanwhile, however, the implied indictment. of 
British blast furnace practice should not be taken 
as applying to the whole of the plant in this country. 
In Middlesbrough, in Lincolnshire, in South Wales, 
and in Monmouthskire there exist modernised blast 
furnaces of far greater capacity than the average 
shown in the table given last week. Annual outputs 
ot 5C,000 to 60,000 tops pet furnace are not uncommon, 
and as far back as 1908 Mr. Greville Jones, describing 
the practice et the works of Bell Bros., Port Clarence, 
recorded an output from one furnace in one year of 
close on 66,000 tons. Since that time doubtless even 
this record has been exceeded. Such outputs com- 
pare favourably with the highest continental outputs ; 
but the fact remains that the average annual make per 
furnace in this country is unduly low, while the excep- 
tions show that it is quite possible, even with the 
conditions existing in this country at the present time, 
practically to double the average annual output pcr 
furnace et a large number of plants. 

To attain the large outputs made in these excep- 
tional circumstances and habitually made abroad, in 
the United States and in continental Europe, one of 
the first conditions is an adequate and continuous 
supply of ore and coke, and this presupposes ade- 
quate ore and coke storage capacity. It is mani- 
festly useless to modernise an existing blast furnace 
plant unless a steady supply of the necessary raw 
materials required*for continuity of running can be 
secured. The essentials of large outputs are ample 
storage accommodation and ease in assembling the 
raw materials in the proportions required for a given 
burthen. Here, then, we probably arrive at the 
initial difficulty under which the bulk of pig iron 
manufacturers labour in this country——one of the 
two remaining reasons yet to be discussed. Access 
to land in the great industrial centres of the iron and 
steel trades is limited and expensive. In Middles- 
brough, where, for example, the far-seeing and skil- 
fully conducted operations of the Tees Conservancy 
Board have effected the reclamation of large areas 
in proximity with that important waterway, this 
difficulty has, to a certain extent, been minimised, 
and it is here, as a matter of fact, that we find the 
larger average annual outputs being made. In some 
of the older centres of the trade the difficulty is, 
however, well nigh insuperable. No solution of the 
problem, by ‘* bonding,”’ so to speak, the ore supplies 
of a group of works on a convenient site in proximity 
with them all would appear feasible so long as each 
works requires for its special needs blends and mix- 
tures of ores and coke, varying in composition from 
those required by its neighbours. This applies, how- 
ever, more particularly to the manufacture of more 


| or less specialised brands and grades of forge, foundry, 


and hematite pig iron, and subsidiary makes, such as 
cold-blast pig. For steel-making pig iron, and in parti- 
cular for basic pig iron, some such means of dealing with 
the question by agreement amongst contiguous groups 
of works making such pig iron could be arranged. 
Indeed, the resulting standardisation of the make 
due to buying materials in common, storing them in 
common, and installing automatic transporting and 
charging appliances which could deliver a more or 
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loss standardised “ burthen ” to each of the furnaces 
of the various groups, would be beneficial rather than 
otherwise to the quality of the product. A check 
weighman could be in charge of the interests and could 
check the consumption on behalf of each of the works 
eoncerned, and thus keep account of the with- 
drawals from the common stock and debit them to 
their proper destination. ‘ 

‘This question of providing adequate ore and coke 
storage accommodation has been dealt with at some 
jongth because it would appear to be one of the 
;nost important factors in determining whether a 
viven blast furnace plant could profitably be 
;,odernised or not. The subsidiary operations of 
»,odernising, although expensive and involving con- 
siderable capital outlay—a factor to be dealt with 
presently do not involve such fundamental problems 
and are all more or less dependent on this question of 
continuity of supplies. Increased blast stove effi- 
viency consequent on the use of gases cleaned 
economically and to the most efficient degree ; the 
economy consequent on the centralisation of power 
installations ; the enlargement of the furnaces 
themselves, and the corresponding problems of 
handling the larger outputs; the introduction of 
mechanical charging appliances; the equalisation 
of the composition of the blast with its subsidiary 
alternatives of drying, enrichment, &c.; and 
finally, increased blowing engine capacity, are all 
phases of the wider underlying problem of securing 
a steady supply of the necessary raw materials 
which resolves itself ultimately into this question of 
access to Jand and the provision of adequate storage 
wreas, 

As previously stated, such an arrangement might 
be difficult of attainment so far as the manufacture 
of special grades of pig iron are concerned. For steel- 
making pig iron, and in particular for the manu- 
facture of basic pig iron, no insuperable difficulties 
exist, and the problem could probably be solved by 
the co-operation of a group of works acting together, 
buying their ore supplies together, and holding their 
stocks more or less in common, wherever the geo- 
yraphical and topographical conditions of a given 
district lend themselves to such an arrangement. 

Some such mode of dealing with the question would 
enable the output of steel-making pig iron to be 
enormously increased. With ap average annual 
output increased, in the case of blast furnaces 
engaged in the manufacture of this product, 
from 29,000 to 50,000 tons, we should, as a 
nation, be able substantially to compete with our 
neighbours for our legitimate share in the world’s 
markets. By far the greater proportion of the total 
pig iron output is in the form of steel-making pig 
iron, while from the very nature of the ores available 
at home and in France, from which country it will be 
both necessary and to our interest to import largely, 
there is every prospect that the proportional pro- 
duction of basic pig iron will continue largely to 
increase. 

The advantages accruing from the adoption of such 
asystem aremany. Rail deliveries could be simplified 
and cheapened ; the labour cost of separate gangs of 
workmen could be largely reduced by the employ- 
ment of a single body of men centralised and with 
restricted duties. The cost of supervision would 
likewise be smaller, and the installation of a small 
central laboratory would also prove an economy, 
Lastly, the proximate standardisation of the materials 
of the charge would introduce a desirable condition 
of uniformity which would be helpful alike to the 
blast furnace manager and to the economical and 
steady working of the various blast furnaces them- 
selves. 

Not all the increase in the average annual 
make per furnace in the output of this one par- 
ticular class of pig iron can, of course, be added 
to the net increase of 25 per cent. on the present pig 
iron Output of the country which, as shown in a 
previous article, could be realised if the various blast 
furnaces were in full activity. But even on a con- 
servative estimate the increase due to modernisation 

which need not be regarded as applicable to steel 
inaking pig furnaces alone—may be regarded as 
equivalent to at least 25 per cent. of our present 
output. We therefore arrive at the following result : 

Approx. 
‘Tons. 
Increased output due to all “available” furnaces being 

in blast (25 per cent of the output) 2... 0... 
Increased output due to “ modernising ” existing blast 

furnaces Rigi geneh aber cous Tavs alah, toast Lenk. Gas as 
Total possible increase Siem a Biles Aideatt, RON sc ae ” 
This is a very satisfactory outlook and one with which 
we may wellrest satisfied. Itamountsto a reasonable 
prospect of increasing our annual output by no less than 
50 per cent., without adding to the number of exist- 
ing furnaces. It would entail, however, considerable 
capital outlay, and this brings us to a consideration 
of the last stage in our investigation—the need for 
additional capital and the mode of securing it. Lack 
of capital has, indeed, copstituted the last and most 
important reason for the adherence of British pig 
iron makers to the old-fashioned practice of making 
pig iron in small units. 

So long as the German iron industry was in full 
swing, so Jong as under apparently brilliant conditions, 
but reposing on a fundamentally unsound financial 
basis, her manufacturers systematically underbid 
the British manufacturer in his own markets while 


J 
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keeping him out of her own by a system of hostile 
tariffs, the temptation to invest capital in a one-sided 
struggle was small, and the prospect of satisfactory 
returns uncertain and precarious. But German 
industry is threatened with disaster ; her supremacy 
in arms is threatened with an overthrow that will 
find its parallel in the overthrow of her laboriously 
built-up industrial system. The iron trade of Ger- 
many, if and when it suffers any considerable shrink- 
age, is threatened with the bankruptcy that looms 
before her as a nation at large. The payment of a 
large war indemnity—and who can doubt that 
this will be the cowp de grace—will complete and pre- 
cipitate her downfall. With a depleted exchequer, 
huge liabilities, and stagnant industries, her desperate 
state will be this country’s opportunity. The 
inevitable prosperity of the industry in the near future 
will stimulate to its aid and development all the capital 
it may require. We could almost afford to wait 
until that time comes, to abide patiently the issue, 
and to repose confidence on a “ good time coming ” 
without any sacrifice or exertion on our own part. 
But we have a watchful, energetic, and dangerous 
competitor and rival in the United States, and in 
face of this menace, which would deprive us of the 
bulk of the harvest and relegate us to a condition of 
industrial insignificance and inferiority, it behoves 
us to lose no time and to do what we have to do now. 
We must therefore take stock of our capital require- 
ments and resources, and to do this we must ascer- 
tain approximately the expenditure needed for the 
adequate realisation of the programme berore us. 

This phase of the subject is one which has a far 
wider bearing than that portion relating to blast 
furnace practice alone. Our arguments have hitherto 
been based upon and our conclusions derived from 
the pig iron industry alone, that being a convenient 
starting point for a review of the iron and steel indus- 
tries as a whole, and the prime source whence the 
materials of the industry are derived. But the manu- 
facture of pig iron is by no means the ultimate end 
of the industry, however much it may constitute its 
beginning and its basis. The problem before us is 
how best to profit from the conditions likely to arise 
on the conclusion of a war in which the allies shall 
have been completely victorious and Germany shall 
have suffered a heavy and lasting defeat that shall 
have involved her iron and steel industries in the same 
widespread disaster as shall have overtaken her martial 
arms and her financial resources. To profit by these 
conditions at all it is necessary to commence opera- 
tions now; if we do not America will; and if America 
does, we stand to be not much better, and possibly 
less well off than we are now. 

It has been shown that to benefit by the conditions 
that may be expected to arise on the conclusion of the 
war we have, so far as the iron and steel trades of this 
country are concerned, to increase our output of pig 
iron, this being the basis of the trades in question. 
It has been shown that by fully employing our exist- 
ing blast furnaces and by bringing them up to modern 
standards we can make about 50 per cent. more pig 
iron. The first-named condition—tull existing pro- 
ductive capacity—can be attained with hardly any 
capital expenditure. Increased employment and an 
increased wage roll, increased purchases of ore, lime- 
stone, and fuel are involved in this phase of the 
situation. .These are not capital expenditure, pro- 
perly so called. But inasmuch as the increased out- 
put cannot immediately be disposed of and must 
largely go into stock to provide for the future con- 
tingency of a sudden trade revival, the expenditure 
does, as a matter of fact, become a capital expendi- 
ture. The second stage—that of modernising exist- 
ing blast furnace plant—is frankly, purely and simply, 
a@ question of capital, although it also involves con- 
siderations of co-operation and centralisation that 
will determine the extent to which this capital is 
economically applied. Side by side with this 
problem is the collateral one of dealing with the 
increased output. This will mean in some instances 
a considerable modification of the existing steel 
making departments, besides erlarging and moderpis- 
ing all the remaining departments and particularly 
the rolling mills. Capital expenditure on increasing 
the blast furnace output must be balanced by futher 
capital expenditure in the branches and departments 
concerned with the elaboration of the product. We 
see, then, that even the first half of the process will 
entail a drain on capital resources by involving labour 
charges for production not immediately returnable 
as profit, while the second half involves the sinking 
of much additional capital in the necessary improve- 
ments. Where this capital may be looked for and 
how much may be required it will be the purpose of 
the next article to discuss. 








AN instance is given in the Electrical World of the 
speeding up and increased efficiency obtained in a machine 
shop by the introduction of electric driving. The shop 
in question was the repair shop for the various municipal 
departments of the city of Chicago. Up till last year 
the machines were driven through intricate shafting by a 
steam engine, when no less than 53 per cent. of the power 
generated was absorbed by friction losses in the shafting. 
The introduction of twelve electric motors, having an 
aggregate rating of 94.5 horse-power for driving the 
shafting, has resulted in the no-load losses being reduced 
from 53 to 10.8 per cent. Besides this, the speed of the 
shafting has been increased 33 per cent., with a corre- 
sponding increase in output. 





OBITUARY. 


WALTER HUNTER. 


WE regret to have to record the death of Mr. Walter 
Hunter, of Messrs. Middleton, Hunter and Duff, 
consulting engineers, Westminster. Mr. Hunter was 
a vice-president ot the Institution of Civil Engineers, 
a member of the Institution of Mechanical Engineers, 
&c., and a Justice of the Peace for London and Middle- 
sex. He was the eldest son of the late James Hunter, 
and was born at Bow, Middlesex, in 1840. He was 
for many years senior partner in the well-known firm 
of Hunter and English, engineers and millwrights, 
Bow, and designed and constructed pumping engines, 
dredgers, cranes, sluices, mills, &c., to the value of 
over £1,000,000 during the time he was connected 
with that firm. In 1889 Mr. Hunter was elected a 
member of the London County Council for the Bow 
and Bromley Division, and served for three years as 
vice-chairman of the Bridges Committee and as repre- 
sentative of the Council upon the Lee Conservancy 
Board. As vice-chairman of the Bridges Committee 
he was largely influential in obtaining the sanction 
of the Council to the Blackwall Tunnel scheme. He 
was also instrumental in promoting the reconstruction 
upon greatly improved lines of the bridge carrying 
the Barking-road over Bow Creek. Upon leaving 
Bow, Mr. Hunter was appointed engineering director 
of the Grand Junction Waterworks Company ,and whilst 
with that company he designed and carried out pump- 
ing engine, filter bed, and water main schemes to a con- 
siderable extent, and reduced the consumption of 
water in the company’s district from 49 to 35 gallons 
per head per day. He was the originator of the 
Staines reservoir scheme for the development of the 





WALTER HUNTER. 


Thames for the water supply of London, and was 
joint engineer with Mr. R. E. Middleton for the first 
instalment of those works, which cost about £1,250,000. 

In!1902 Mr. Hunter entered into partnersbip with Mr. 
Middleton and Mr. M. B..Duff as consulting engineers, 
and in the following year he was appointed by the 
Crown Agents for the Colonies to visit South Africa 
for the Colonial Government, and report upon the 
best method of providing a large water supply for 
Johannesburg and the Rand Mines, which report was 
adopted by the Rand Water Board. Mr. Hunter 
afterwards gave evidence at Johannesburg in the 
arbitration between the Rand Water Board and the 
Johannesburg Waterworks Company, involving a 
claim of £4,500,000, and resulting in an award of 
£1,281,500. Thereafter he visited the West Coast 
of Africa to report upon water supplies for various 
parts of the Gold Coast Colony upon the instructions 
of the Colonial Office. His firm has designed works 
for the towns of Accra and Seccondee, which are being 
carried out at a cost of upwards of £500,000. 

Mr. Hunter’s zeal in his professional and. public 
work is evidenced by the fact that, in spite of failing 
health for the past twelve months, he had been un- 
remitting in his devotion to work as far as and even 
beyond the prescription of his medical advisers. His 
last and fatal attack took place at his Westminster 
office on Monday, the 7th inst., and owing to the 
seriousness of his condition, he could not be taken 
further than the Wesmtinster Hospital, where he died 
on Wednesday, the 9th. 





EDWARD RILEY. 
CuEmists and engineers all over the world will hear 
with regret of the death of Mr. Edward Riley, which 
occurred at his home at Marlow on the 12th inst, 
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Mr. Riley was eighty-three years of age. In giving 
some account of his life we cannot do better than 
reprint the notes on his career which we gave in our 
issue of May 8th last, when reporting the award to 
him by the Iron and Steel Institute of the Bessemer 
Gold Medal. 

‘Mr. Riley, in his long life, has not only seen but 
assisted actively in many of the most notable develop- 
ments of iron and steel manufacture. He obtained his 
early education at King’s College School and at Putney 
Civil Engineering College, an establishment which has 
long disappeared. He then became a student at 
the laboratory of the Board of Health under Dr. 
Lyon—afterwards Lord—Playfair. In 1853 he was 
appointed chemist at Dowlais and carried out the 
first experiments on the Bessemer process. The 
first ** blow ” was made in a “ converter ”’ built with 
fire-bricks like a chimney. It was lft. 9in. square and 
bad two tuyeres of lin. pipe on each side. Between 
two and three hundredweight of iron were blown 
with the cupola blast. The first piece of Bessemer 
steel ever forged—now a cherished possession of the 
fron and Steel Institute—was made in this furnace. 
As is well known, the high percentage of phosphorus 
and sulphur in the pig iron was inimical to the pro- 
cess, and it was not a success till the essential con- 
ditions were more fully understood. Mr. Riley 
remained three years at Dowlais and then started 
a private practice as analytical and consulting chemist 
in London, where he conducted most of the analytical 
work for Bessemer. From London he moved to 
Leeds, where he was commissioned to erect a furnace 
for the treatment of Norwegian titaniferous ores ; 
he continued the experiments for some time, but they 
had finally to be abandoned owing to the high per- 
centage of titanium in the ore. He then returned to 
ed his labora- 
tory from Kensington to Finsbury-square, where the 
firna—under the name ot Edward Riley and Harbord— 
still has its headquarters. With the development of 
the Bessemer process came the necessity for spiegel 
and ferro-manganese, and Mr. Riley was associated 
with Henderson in carrying out the analyses in con- 
nection with his process for producing ferro in the 
open-hearth furnace. This brought him into con- 
tact with importers and users of manganese ores, and 
by his reputation for accurate work he soon became 
the acknowledged authority in questions of dispute 
on the analyses of these and similar ores. In the 
early eighties he took out an important patent con- 
rected with basic linings. It covered the use of 
crude petroleum oil and tar as a binder with burnt 
lime or dolomite. This patent was conveyed to the 
patentees of the basic process for a share in their 
patents, and hence Mr. Riley became associated with 
Thomas Gilchrist. A little later, in conjunction with 
others, he established the works of the North-Eastern 
Steel Company and Hickmans Limited, and was a 
director of both companies. In the early fifties 
accurate methods of analysis as we understand them 
to-day in connection with both the raw materials 
and finished products from iren and steel works were 
almost unknown, and Mr. Riley was one of the pioneers 
in devising and perfecting methods for the accurate 
determination of the different constituents present. 
Various papers by him were read before the Chemical 
Society and the Iron and Steel Institute embodying 
methods of analyses, and although some have been 
modified as experience has been gained, many of 
them are still accepted as standard methods, and the 
iron and steel industry owes a great debt to the 
untiring and painstaking work of Mr. Riley and those 
who worked with him in these early years.” 








EXTENDED CREDIT—A GERMAN POLICY. 
A MANUFACTURER’S VIEW. 


THE announcements issued by the Board of Trade 
calling on British exporters to make a determined 
effort to profit by the present paralisation of the 
German export trade, draw the general attention once 
more to the problem of the German competition, which 
has made itself felt so keenly in the engineering trade. 
Although the rapid expansion of German exports in 
the mechanical engineering line cannot be said to 
have been effected by the actual capture of trade 
from Great Britain, the general feeling here has 
always, justly, been that this was a trade that should 
have come our way by reason of the leading position 
which we held for such a long time undisputed. 

German competition has grown particularly keen 
during the last few years. The Italo-Turkish con- 
flict and the two recent Balkan wars kept large 
markets on the Continent practically closed after 
1910, whilst other fields, more important still, were 
seriously affected through internal troubles, consecu- 
tive failures of crops, catastrophes, and other causes. 
Everything pointed to a redoubling of German manu- 
facturers efforts, in the markets that remained open, to 
secure a firm foothold and further outlets for their 
production ; the last few years have seen various 


German firms actually carrying the war into our own 
camp even in the steam engine line, opening branches 
in Great Britain to contest our right to the ground 
in our own country—the mother country of engineer- 
ing 

Ww e could therefore look forward to a struggle 
increasing constantly in intensity, when the present 





great conflict broke out, and the whole position was 
suddenly altered to the advantage of the British 
manufacturer. With the commencement of hostili- 
ties the German export trade ceased automatically 
through the successful action of our Navy as well 
as the complete stoppage of industrial manufacture 
within the German Empire. Germany finds herself 
effectively eliminated from the world’s markets while 
the war lasts, and whilst it would be rash to make 
at present any forecast of the condition in which our 
enemy will be when emerging from the war, it is 
obvious that, even if her manufacturing facilities 
do not suffer appreciably during hostilities, the 
death struggle in which she is engaged will leave her 
absolutely exhausted financially. Even admitting 
for a moment a tolerably favourable outcome of the 
continental war from the German point of view, it 
is difficult to see how any German competition can 
hamper us for years to come after peace has been 
restored. 

There is, however, another factor in this matter 
by which we should benefit largely. While the 
German engineer has been busy evolving designs 
intended to outstrip ours and improving incessantly 
on the organisation of his works, his commercial 
partner has created syndicates for the regulation of 
the output and a reduction of wasteful inter-com- 
petition in order to facilitate his attack on the export 
fields. But where, even with these forces at his back, 
the German manufacturer has found himself unable 
to compete advantageously, on the merits of his 
manufactures alone or by cutting prices, he has not 
hesitated to use extended credit periods as a powerful 
inducement in his favour. He has been no doubt 
in a much better position to wield this double-edged 
weapon than his British competitor, as he has had 
the whole-hearted co-operation of his bankers and 
the cordial support of his Government. We have 
seen credit periods in the agricultural engineering 
trades extended over two, three, four, and finally 
even five years, although the risk involved necessarily 
increases very rapidly with the lengthening of the 
credit period ; then we have seen the same noxious 
system spreading to industrial lines. The writer 
well remembers a case in which a German firm wishing 
to secure at all costs an order for two gas engines in 
competition with British manufacturers, for a 
municipality in Italy, offered to accept instalments 
spread over ten years, and obtained the order on 
these terms, the British manufacturers withdrawing 
when faced by such a proposition. 

There can be no doubt that we owe the present 
unwholesome credit system in the export field to 
the fact that we have been forced to follow the example 
of the German manufacturer if we did not wish to 
lose extended markets altogether. The losses sus- 
tained by British exporters through these unwholesome 
terms of credit must amount to a very considerable 
total ; in the continental markets at least the German 
manufacturer has certainly been able to keep in much 
closer contact with his debtor than his British com- 
petitor, and to adjust his credit closely to any varia- 
tion in his debtor’s financial standing. Under such 
circumstances the debtor was less likely to take 
advantage of the German exporter, whose travellers 
watched him closely, whilst he had in a good many 
cases his own branch houses within the debtor’s 
country, and could therefore enforce his Claims more 
rapidly, more effectually, and much more cheaply 
than British firms. 

All these drawbacks have been eliminated for years 
to come by the present war. We find ourselves 
suddenly, so to say, alone in extended markets, our 
only important rival having dropped out. There is, 
then, an unprecedented chance of expansion for 
British engineering exports, but it is fervently to be 
hoped that British manufacturers will now realise 
that the main reason for the credit cancer that has 
done so much harm is gone, and that a pernicious 
system that was forced on us by our enemy should be 
abolished for good now that the opportunity offers 
itself. The scarcity of money and the general position 
in the greater part of the open markets are such that 
an immediate return to what amounts practically to 
@ cash with order or cash on delivery basis becomes 
not only explicable and understandable in the eye of 
the purchaser, but imperatively necessary for the 
supplier, and it is for the British manufacturer to 
see that when the general position has improved 
there shall be no relapse into the old bad ways. 
There is no necessity for it with the German com- 
petition gone, and it is to be hoped that however 
eagerly British manufacturers may rival with each 
other to secure a large share of the profitable trade 
that is in store for us, they will not try to outbid one 
another by again granting extended credit. As long 
as this standpoint is adopted throughout the benefit 
to be derived from a wholesome credit policy will be 
exceedingly marked. It will be for the larger con- 
cerns to show the way in this matter ; their capitals 
enable them to face the financial burden involved by 
long periods of credit more readily than smaller 
establishments, and one can only trust that they will 
realise the immense importance of this question to 
the whole community, and will abstain from using 
this means for competing. There will be no fear of 
the smaller concerns trying on their own initiative to 
outstrip their large rivals by granting facilities which 
involve such a heavy sacrifice. We can hardly hope 
to see a rigid organisation of manufacturers of 





standardised classes of machinery in sales- -regulating 
syndicates such as the German metal industries hay. 
produced with immense benefits to their members . 
but we hope that the heavy losses incurred by «|| 
suppliers who so far have had to tolerate the extend: 
credit system, will not have been incurred in yajn. 
and that every exporting manufacturer will loy.||,y 
assist to keep this vicious system for good out of (i; 
commercial policy. 

To Germany this war will bring home the peril | 
involved by the very credit system which she ad\ 
cated and used as a weapon against her rivals ; s|\: 
must have many millions of pounds outstanding (.); 
long terms of payment in countries with which she 
at present engaged in war, or which have been «., 
crippled in consequence of this conflict as to be unal,). 
to face their engagements, and it is difficult to si. 
how she will contrive—whatever the outcome of t|\: 
campaign itself may be—to recover any apprecial)|: 
portion of this sum. Let us hope that this less.) 
will not be lost on British trade. 





COMPETITION WITH GERMANY AND 
AUSTRIA. 
RAILWAY MATERIAL. 


Amongst the reports issued by the Commercial [nts 
gence Branch of the Board of ‘trade during the last , 
days we find one on the trade in railway material of ir: 
and steel, except rolling stock and wheels, tires and ax|: 
From it we take tables showing the exports from Germa: 
in 1912 and from Austria-Hungary in 1913 :- 


Exported from Germany (1912). 
t 
Rails for railways, &c., tram rails . 2,900,600 
Sleepers of iron .. 
Fieh-plates and bed- -plates 
Fish-plate screws and wedges, bolts for sleeper rs, 
gauge-bars, clamp-plates, hooked nails .. 
paliony carriage metal fittings, railway buffers 
Parts of railway switches, parts of signals... 
Railway carriage springs, buffer springs 


Total .. 





250,000 
75,400 
119,200 
92,00 


4,531,200 
Exported trom Austria-Hungary (1913). 
: 
Rails for railways, pierced or not . 35,600 


Other railway material, mmeluding 


fastenings 
frogs, buffers, &c. .. ~ 


1,s10 
Total .. 37,470 
With these figures we may contrast those of the United 
Kingdom for 1913 :— 
Rails, new perfect rails, for use on steam or electric . 


raiiways, and conductor rails fur electric traction 3,457,500 
Tram rails, with grooved heads Tree = 156,500 
Chairs and sleepers (of iron or steel) .. 764,960 
Railroad iron or steel, unenumerated .. 510,400 

Total .. 5,189,600 


From these figures it will be seen that the Austria 
Hungarian trade is practically insignificant, and that, if it 
is fair to compare 1913 with 1912, we are a long way in 
front of Germany in this class of exports. 

The principal German markets for rails stand in thi 
following order :—Dutch East Indies, £289,400 ; Sweden, 
£272,600 ; Argentina, £237,700; the Netherlands, 

210,900; Turkey, £199,800 ; Brazil, £155,300 ; Japan, 
£142,600... China took only about ten thousand pounds’ 
worth, and we ourselves bought nearly one hundred anid 
thirty thousand pounds’ worth. Of iron sleepers, Ger 
many sent £130,400 worth to the Dutch East Indies and 
£170,700 worth to Turkey in the year named. In all 
these figures tramway rails are included. The markets 
to which we should look particularly are Argentina, 
Brazil, and Japan. To the tirst-named we sent in 1913 
railway rails to the value of £382,800, beating Germany 
easily, but we fell a long way behind in Brazil, with only 
sixty-three thousand eight hundred pounds’ worth, and 
our trade in Japan is not worth mentioning. In distant 
parts of the Empire—India, Africa, and Australia—-we 
had a very great advantage; Australia, for example, 
took railway rails to the value of £897,200 from us and 
of only £54,500 from Germany. Even that small sum, 
however, we must get back. In South Africa, Germany, 
as might be expected, did better, but we still hold four 
fifths of the trade. 

Summarising the figures, the Board of Trade gives the 
following tables for the trade we might secure .- 


(a) In the United Kingdom markets : e 
Rails (including tram rails) ee ee 12,000 
Railway sleepers of iron .. 16,000 
Fish- -plates and bed-plates 17,000 
Fish-plate screws and wedges, bolts for slee pers, 

gauge-bars, clamp-plates, ac. .., - 2,000 
Railway carriage springs, buffer springs 13,900 
Total .. 179,400 

(b) In the colonial and neutral markets : 

Rai's (including tram rails) 2,551,100 
Railway sleepers of iron .. 599,600 


Fish-plates and bed-plates 259,400 


Fish-plate screws and wedges, bolts for ‘sleepers, 


gauge-bars, clamp-plates, &c. 203,700 
Railway carriage metal fittings, railway buffers 62,000 
Parts of railway switches, parts of signals .. 104,500 
Railway carriage springs, buffer springs 68,700 

. 8,849,000 


Total .. .. .. 

Making a grand total of £4,028,400. 

With regard to Australia, H.M. Trade Commissioner 

seems to think that ultimately all the rails required will 

be made by the Broken Hilg Company’s mills at New- 

castle, New South Wales. This condition certainly cannot 

be reached for some years to come, and for the present 

Germany’s market there ought to be seized without 
trouble. 

SEWING AND KNiTTING MACHINEs. 
The average person whose acquaintance with the sewing 


machine is limited to its domestic use has little conception 
of the importance of this trade. He will be interested to 
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1 that Germany and the United Kingdom together 
export annually over four million pounds’ worth of such 
machines and their accessory parts, and that this trade is 
nearly equally divided between the two countries named, 
the difference being slightly in our favour. The average 
person will probably be also surprised to learn that Russia 
's the best customer of both countries, taking over £831,000 
worth of sewing machines and parts thereof annually from 
us and about half that value from Germany. The market 
to be watched is Brazil, where our trade is only about one- 
cighth that of Germany’s. The Board of Trade estimates 
that there is a trade worth £2,275,150 that is worth our 
while to strive for at the present time. When we look at 
these huge figures and remember that America, no doubt 
the greatest producer, is omitted, we get a new idea of the 
importance of the sewing machine trade. ; 


leari 


MaAcHINE TOOLs. 


The statistical portions of this report are, we fancy, 
omewhat misleading, because of the different meaning 
conveyed to different people by the words ‘‘ machine 
tools.” This term and the term “* metal-working machines” 
wo not necessarily synonymous. Without attempting 
to discriminate, we will merely quote the report as follows : 


t 
Exports of metal-working machines from Germany 
in 1912.. .. Le eae eee * tesla See 
Exports of metal-working machines from Austria- 
SRIEE SEE Sake ohne oe Ka on, ae 32,700 
Exports of machine tools from the United Kingdom 
in 1913 PTR A - Mae sgs oa fe oe. See 


We need say nothing further about the Austrian trade 
except that it is about equal to ours in Greece and Turkey, 
superior to ours in Roumania, and of no moment elsewhere. 

in dealing with Germany, we will assume that ** machine 
and * metal-working machines” are convertible 
terms. In every market—except the Canadian, Aus- 

ralian and Japanese—a preference, usually a very distinct 

preference, is shown for German machine tools, as com- 
pared with Pritish. A few of the more striking contrasts 
are shown herewith :— 


tools ” 





German trade British trade 


Market. in 1912, in 1913. 

£ £ 
France 501,800 142,100 
Russia 448,750 85,000 
Italy .. ed 307,950 68,500 
Switzerland .. 162,300 3,200 
Netherlands .. 105,900 17,900 


The exports of German machine touls to this country 
were valued at £192,850. 

Some notes on certain specified markets based on 
information contained in the report follow :— 

India and the Far East.—The value of a striking trade- 
mark, particularly in the case of small tools and engineeis’ 
stores, is often greater than that of the name of the 
maker when dealing with native merchants and workmen. 
It is high advisable to introduce the goods by means of a 
traveller sent out from home. 

Australa.—Great Britain is returned as having more 
than half the trade, with the United States second, and 
Germany third. The returns seem, however, to include 
such items as can-making and boot-making machinery, 
along with machine tools as understood by engineers. 

South Africa.—British machine tools are again coming 
into favour. Small and medium-sized milling and screw- 
ing machines, however, still come largely from the United 
States. 

New Zealand.—-We are loosing ground here in wood and 
stone-working machines, and could improve our imports 
of machine tools. 

Trinidad.—A good but limited trade in machine tools 
is carried on in Trinidad, principally by the United States. 
With the prospective development of the oil industry in 
the island, the demand should increase. 

Russia.—The Germans have been our only competitors 
in our ally’s country. There is a demand for cheap turn- 
ing lathes and an opening for wood-working machinery. 
Attempts to employ Russian-made machines in the Odessa 
district have failed. 

Denmark.—Foreign tools used in Denmark are nearly 
all of German origin and are purchased on account of 
their cheapness. The German lathes sent to Denmark 
are stated to be imitations of standard American tools, 
and are sold very cheaply. 

_ Spain.—tIn 1912 imports of machine tools considerably 
increased, the competing countries being Germany, 
France and the United Kingdom. 

Servia.—Germany by careful study of the market on 
the spot secured the bulk of the machine tool trade in 
1911-12. Austria came second, with this country very 
far behind. The Servian State Railways purchased large 
quantities of German tools in 1911. Business is, however, 
limited by the credit asked and the absence of correspond- 
ing security. 

Roumania.—The railways and the army workshops 
are purchasers of machine tools of all kinds. For 1913 
the railways were stated to be contemplating extensive 
purchases of machine tools. 

Dutch East Indies.—A slowly increasing demand is 
being manifested. German competition with cheap 
imitations of American tools is marked. The American 
manufacturers’ mode of dealing with customers is said 
to be more considerate and generally more satisfactory 
than that of German and other firms. 

_ Nicaragua.—The market for machine tools is small, and 
is mostly in the hands of Americans. 

Salvador.—The same remark applies here. It is said 
to be more economical to keep on hand extra parts of 
machinery than to maintain even a few machine tools. 

Peru.—The market is small, but with proper effort a 
growing demand could be created in view of the rapidly 
increasing development of several industries. Local 
requirements as to price, credit, commission, discounts, 
and especially packing and marking of goods, should be 
carefully studied. 

_ Chile.—The best results are said to be obtained through 
importing houses. It is not an easy matter to sell for 
direct delivery to the consumer. 





Brazil.—Machine tools are used principally for repair 
work rather than for manufacturing. American tools 
are said to be the highest in price. 

Argentina.—The Germans have a strong hold over this 
market, although British tools are preferred when high- 
class machines are wanted. French wood - working 
machines have a good sale. As a rule buyers will not 
purchase from catalogues. They prefer to see the goods, 
and will buy an inferior machine of which they have seen 
a sample rather than accept a guarantee that the imported 
article will be superior. 

China.—Trade is best done through the medium of 
well-known European firms established locally. A large 
demand may spring up in a few years’ time, but at present 
repair shops seem to be the principal purchasers. Japan 
supplies a quantity of cheap and frequently indifferent 
machines. In many cases, however, fine and accurate 
work is not demanded nor expected. 

Japan.—In 1913 Germany had 30 per cent. of the 
trade falling to Great Britain in metal and wood-working 
machinery, but as in 1912 it had 27 per cent. and in 1911 
only 14 per cent., it is evident that our manufacturers 
have been losing their position. 


Roap Locomotives AND STEAM ROLLERS. 


The German export trade in road locomotives, steam 
road rollers and traction engines is—or was—materially 
greater than ours, the value being estimated in 191z 
at £1,043,600, as compared with ours in 1913 of £628,300. 
The Austro-Hungarian exports in this department are 
practically insignificant, being valued at £71,300 in 1913. 
from Germany the chief item exported in 1912 was found 
to be steam traction engines weighing over 6 tons, ot 
which £737,700 worth were exported. Similar engines 
weighing 6 tons or less were exported to the value of 
£294,800, while the remaining £11,100 represented the 
exports of steam road locomotives and rollers. 

{In 1912 Russia was by far Germany’s best market, while 
Brazil, France, Roumania and Egypt also took large quan- 
tities of her goods. Indeed, to these five countries the 
road locomotives, &c., exported represented 78 per cent. 
of her total foreign trade. Her exports to this country 
amounted only to £8300. It would appear that Russia 
affords our manufacturers by far the greatest field for 
their enterprise under present conditions, although in 
Canada the position might also be improved. The 
Egyptian market reveals a peculiar state of affairs. In 
1912 our imports were valued at £E. 19,462 and the Germans 
at £E.21,271. Butin 1913 Germany’s imports rose to the 
value of £E.51,592, while ours sank to the insignificant 
figure of £E.1387. We have, however, some suspicion in 
our own minds that these figures include the value 
of the exports of railway locomotives 


ENGINE AND BOILER PACKING 


It would appear that the total trade under this head 
that our manufacturers might capture can be valued at 
£223,000, made up of £43,000 in this country and £180,000 
in colonial and neutral markets. Russia is again the 
principal field for our enterprise, for, while our exports 
are valued at £5700, Germany and Austria send together 
over £25,000 worth of packing to that country. In Norway, 
Sweden, Denmark, France, Argentina and the United 
States, British and German packing practically ties 
in demand. Our exports preponderate in India, Turkey, 
Egypt, Japan and Chile. Elsewhere, generally, Germany 
or Austria holds the lead. 


Tusrs, Pires AND IRON AND STEEL FirrinGs. 


In this department of industry the opportunities for 
our manufacturers to extend their business seem par- 
ticularly bright. The total exports from Germany during 
1912 of pipes, tubes and fittings in cast iron, malleable 
iron and steel, rough and worked, were valued at £4,383,000. 
From this country in 1913 similar goods were exported to 
the value of £4,661,000. The Austro-Hungarian trade 
in 1913 was insignificant, reaching only £12,840 in value. 

Generally speaking, it appears that we hold a prepon- 
derating position in our Colonies and Dependencies, in 
Egypt, China, Japan, Brazil and Argentina. In Norway, 
Sweden, Spain, Portugal and Chile the trades of the two 
countries are approximately on an equal footing. German 
trade preponderates in Denmark, Holland, Belgium, 
France, Switzerland, Italy, the Balkans and Turkey, 
Russia, Dutch East Indies, the United States and the 
Phillippine Islands. It will be gathered, then, that German 
trade can be attacked very extensively in Western and 
Southern Europe. That it would pay our manufacturers 
to capture this trade is shown by the fact that the German 
exports to Western and Southern Europe in 1912 were 
valued at 24 million pounds, while ours reached only 
one-third of a million. 

Altogether, German trade to the extent of £328,600 
with this country and £3,650,900 with colonial and neutral 
markets, or a grand total of £3,979,500, is open to our 
manufacturers to capture. 

Some particulars relating to the special requirements 
of certain markets are included in the report, and should 
be studied in the original by those interested. 


Copies of all the reports herein referred to may be 
obtained free from the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, E.C. 
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THE UNITED STATES AND SOUTH AMERICAN 
TRADE. 


AN esteemed correspondent in the United States writes 
to us as follows :—Your recent. published statements in 
THE ENGINEER as to conditions of British trade with 
South America, and the urgent necessity of taking steps 
to secure a firm hold upon this trade, have interested me 
very strongly, and your arguments seem to be beyond 
dispute. The one thing that is necessary is prompt and 


systematic and concerted action, and it may be well to call 
attention to the fact that the United States is now starting 
a vigorous campaign for the expansion of its South Ameri- 





can trade. A few months ago, long before the present war 
was dreamed of, some commercial organisations chartered 
a steamer, taking a large group of representatives of these 
organisations and various manutacturers, &c. They 
were received in South American ports with great attention 
and hospitality by municipal and government authorities, 
chambers ef commerce, &c., and did a good deal towards 
establishing the friendly and harmonious relations which 
are a necessary preliminary for future returns in trade. 

No attempt was made to secure orders, the purpose of 
the expedition being to enquire as to trade conditions, 
special requirements, financial conditions, possibilities 
of demand, &c. In fact, it is being pointed out again and 
again that the American manufacturer and merchant 
has been content to send out a batch of letters or circulars 
or catalogues—generally in English—and await returns 
in the shape of orders. If none came he assumed that 
there was no field for him or that the people were too slow 
to be worth cultivating. 

Since the opening of the present war there has been 
renewed activity along this line. The commercial organi- 
sations are again calling attention to the possibilities of 
securing a good share of the South American trade, and 
calling attention also to the proper methods of cultivating 
this new field. One line of steamers—neutral—has 
offered to establish a service to certain ports if guaranteed 
2000 tons of cargo semi-monthly. The Illinois Association 
of Manufacturers is proposing to charter a 10,000-ton 
steamer for the use of representatives of various firms, 
many of which would have on board special exhibits 
of their manufactures or goods. This vessel will go from 
port to port along both coasts of Central and South America 
There is a strong agitation, also, in favour of American 
banking institutions establishing branches and agencies 
in South America and so creating closer financial relations. 

The service of steamers between United States and 
South American ports is limited at best, and is now seriousl4 
reduced, especially by the withdrawal of many German 
steamers. To meet the situation, at the time when there 
is a demand for such service, the United States Govern- 
ment has proposed to purchase a number of foreign 
steamers and to establish services not only to South 
American but also to European ports. The British, 
French, and Russian authorities have protested against 
the purchase of German ships for this service, as it would 
be tantamount to furnishing Germany with money, owing 
to the close relations between the steamship companies 
and the German government. 

Some of the points being urged upon the manufacturers 
are as follows:—The South American merchants and 
firms cannot be dealt with in the brusque manner common 
in the United States, but there must be greater attention 
to formalities and customs. There must be care in regard 
to the languages used, Spanish or Portuguese; letters 
and catalogues in English receive little attention. Care 
must be given also to the use of proper mailing addresses 
and sufficient postage. It is important to study and 
meet local demands and requirements, and not try to 
force the sale of such matters as the maker happens to 
have onhand. Thencaremustbe taken withthe packing— 
that widespread cause of compliant. As to payments, 
Americans are not accustomed to giving such long credits 
as have been given by European merchants. But with 
closer financial relations they would be likely to increase 
the time, while it is said that of late years European firms 
have been shortening their terms of credit, so that the 
South Americans are getting accustomed to a change in 
this respect. 

It is not necessary to go into further detail on these 
matters. What has been said is sufficient to indicate 
that in the United States the possibilities of the South 
American field are being recognised, and there is likely 
to be a strong bid for this trade, which for years has been 
practically neglected or overlooked. This is the point to 
be impressed upon British traders and commercial agents 
at the present time. 








ENGINEERING STANDARDS COMMITTEE: REPORTS 65 AND 68. 
—The desirability of standardising “‘ stoneware”? sewer and 
drain pipes has been urged upon the Engineering Standards 
Committee at different times from various quarters. A con- 
ference of users and manufacturers was called early in 1911 to 
consider whether the standardisation of this class of pipe was 
desirable, and the opinion of the meeting being unanimously in 
favour of such a proceeding, a Sectional Committee under the 
chairmanship of Sir Maurice Fitzmaurice, C.M.G., was appointed. 
At an early stage of the work it was found desirable to discard 
the use of the term “ stoneware ” as being difficult of definition, 
and to adopt the term “ salt-glazed ware,”’ which was sufficiently 
descriptive of the pipes, the quality being safeguarded by the 
imposition of an absorption test. The labours of the Sub- 
committee have resulted in the publication of Report No. 65, 
entitled ‘‘ British Standard Specification for Salt-glazed Ware 
Pipes.” The specification divides the pipes into two classes, 
namely, “ British Standard Pipes’ which are made with the 
intention of complying with the specification, but of which only 
a percentage is required to be submitted to the hydraulic test, 
and ‘“ British Standard Tested Pipes ’’—that is to say, pipes 
which have been individually subjected by the manufacturer 
to the hydraulic test laid down in the specification. Amongst 
the other points dealt with are the absorption test, permissible 
limits of deviation from thickness, standard diameter, and 
straightness, and a standard mark for all pipes complying with 
the British standard specification. The price of the report is 
5s. 2d. post free. Another report (No. 68), dealing with a 
Standard Method of Specifying the Resistance of Steel Con- 
ductor Rails, has been sent us simultaneously with the above. 
Considerable inconvenience has arisen in the past owing to the 
existence of a certain amount of ambiguity with regard to the 
methods of specifying the resistance of steel conductor rails. 
The question was brought officially to the notice of the Engi- 
neering Standards Committee in March, 1913. A conference 
was held, and the result is now issued as Report No. 68. The 
method adopted of specifying the resistance is to define the 
standard dimensions in terms of length and weight per yard 
rather than in terms of length and sectional area. Tables of 
reduction factors for converting the resistance of a rail of known 
weight measured at a given temperature to its value in terms of 
the standard are given, and in an appendix will be found reduc- 
tion formule, so that previous values for the resistance of rails 
in terms of copper may be readily reduced to values in terms of 
the recommended standard. The price of this report is 10s. 8d. 
post free. Both may be obtained from the offices of the Com- 
mittee, 28, Victoria-street, Westminster. Both are published for 
the Committee by Crosby, Lockwood and Son, 7, Stationers’ 
Hall-court, Ludgate-hill, E.C, 
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RAILWAY CONSTRUCTION IN SWITZERLAND. 
By S. BERG. 
THE EBNAT-NESSLAU BRANCH OF THE BODENSEE 
TOGGENBURG RAILWAY. 
No. VII.* 
THUR BRIDGE No. Il. 

This bridge crosses the river Thur at km. 6.65, 
and is of a totally different character from the first 
bridge already described. The foundation level is 
only 6.5m. above mean water level, and of rocks 
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Fig. 47 


there are no visible signs. A view of the bridge was 
given intheSupplement in our issueof Aug. 28th. The 
ground on both banks of the river is soft clay,’and on the 
right side was covered witha layer of sand and shingle. 
As iron bridges, as a matter of principle, were to be 
excluded if possible, another stone bridge was arranged 
for. The span was made 24.82m., and the rise 
3.58 m. Considering the somewhat uncertain founda- 
tion and the small rise, it was deeme’l advisable to 
make the arch three-hinged, and in view of the results 


Side view 


The 806 tons rest upon the piles, which at an angle 
,of 74 deg. produce a horizontal force counteracting 
the horizontal thrust of the arch, and being = 806 
x 0.13 = 105 tons. We have thus 663 — 105 = 558 
tons of horizontally acting thrust to be taken by the 
area normal to the axis = 4.5 x 5.6 = 25.2 square 
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metres, or 558 tons — 25.2 square metres = 22.1 
tons per square metre 2.2  kilogrammes per 
square centimetre, which for this kind of soil is a 
far too great sideways pressure. It is true that the 
end of the viaduct and the adjoining bank aid in 
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Longitudinal Section 
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|given in Fig. 47—was laid down. This platforn, 
| served also as a foundation for the abutment of th: 
| viaduct, and was made of such a thickness as not to 
| go below the layer of sand and shingle on the right 
| bank of the river, so as to keep it out of actual contact 
with the soft clay. The width of the raft, of course, 
increased the area of resistance. By using this 
contrivance, the passive resistance of the earth pres 


| sure of the adjoining bank could be counted upon, 


though as a matter of fact this is not done in the 
following calculation, showing the improved statica| 
conditions. Moreover, the angle at which the piles 
were driven was changed from 7} deg. to 15 deg., 
thus correspondingly increasing the horizontal thrust 
of the load resting upon them—see Fig. 48. 


Tons 


Weight of the concrete = raft = 74-2 cu. m. x 1-2t.* = 89 
Weight of load upon the raft = 140-7 cu. m, x 1-7 t. = 239.2 
Total ... PC eNsel eas lshgs Exetel Utepphaae. ithe  eeO~ 2 
Taking the coefficient of friction between platform and 
soil as 0-3, we have— 
Its resistance = 328-2 x OS kee eee OB 
The load on the piles = 806t. This with the wider angle 
of the piles affords a res‘stance = 806 x 0-27 we es a7 6 
Total ... = 316-1 


* 1 ton being deducted to allow for buoyancy during tloods, 

The area taking the horizontal thrust now being 
= 5.6 x 3.0 4- 12 x 1.6 = 36 square metres, we 
have a pressure = 663 — 316 + 36 = say 10 tons per 
square metre, or 1.0 kilo. per square centimetre. 

The dimensions of the arch at the keystone ar 
4.33 x 1.10 m. and at the impost 4.50 x 1.40 
It will be observed that the arch has a peculia 
form, being as thick at one-quarter of the span a- 
at the impost, this being a natural consequence 
of the three-hinged arrangement, in which the arch 
acts as two rafters placed against each other. In 











Foundation ground Clay with Gravel 
Foundation pressure ca 2§ kg/cm* 






























\\ 


Section d d. 
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of the preliminary borings, the abutments were to 
be placed on piles. However, when the foundation 
was excavated and the pile driving commenced, it 
was found that the material—very soft wet clay— 
was of yet softer quality than had been expected. 
The following test was then made :—A piece of 
square timber with a cross section of 320 square 
centimetres was prepared, and laid on the ground so 
that weights could be applied to it. 
put on gradually with the following results :— 


Loading per Penetration into 


sq. cm. the ground. 
Kilos. mm. 
0-62 ... 7-5 
0-90 ... 19 
Sa 34-5 
1-52 .. 56-5 
1-74. 77 


These results were regarded as very bad, and 


though no fear was felt concerning the vertical carry- | 


ing capacity of the foundations which would be 
mainly secured by the piles, there was considered to 


be a lack of safety as regarded the horizontal com- | 


ponent of the arch thrust. 


Taking into account the amount of buoyancy | 


caused by the water when covering the abutments 
in times of flood, the following figures were arrived 
at :— 


The horizontal thrust of the arch = 663 tons 


vertical = se = 327 tons 
+; Weight of the abu‘ ment and 
the load upon it .. = 479 tons 
Total 


806 tons 


* No. V1. appeared September 4th, 


The load was | 





Fig. 49—PLAN AND ELEVATION OF THUR BRIDGE, No. Il. 


increasing stability, but as there is only a connection 
by means of the last arch, it was decided that this 
could not be counted on. Moreover, it was deemed 
safest to disregard the friction between the abutment 
and the soil under and beside it, as the very wet 





this type of arch the hinges are by far the most 
difficult part. They must be of the hardest and most 
resistant material which can possibly be obtained, 


| and made very true to their theoretical form. Granite 


of an extra good quality—obtained near the St. Gott- 
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Fig. 50—CENTERING DETAILS 


condition of the soft clay showed that the coefficient 
of friction would be very small. 

In order, therefore, to secure the resistance neces- 
sary for the safety of the construction, the abutments 
were widened, and a concrete raft—a plan of which is 


hard Railway in the Canton Ticino—was used, and the 
stones were very accurately dressed. Zine templates 
were used for checking the forms of the hinge planes, 
and the latter were made as accurately as it was 
possible ; that is to say, they were made true within 
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¥) 
an approximation of 1 mm. to 2 mm., a first-class | 
stone mason doing the final dressing. 

The author occasionally has had to do very accuraté 
work of this kind demanding very exact templates 
or models, and has had the rather curious experience 
that the engineers in charge of the work have them- 
selves had to make the templates, as the ordinary 
artizans available, even the best of them, were not 
able to work with the minute accuracy required. 
The accurate setting of such big stones is also not 
an easy matter, as with a small work like the bridge 
under consideration, questions of economy do not 
allow any expensive or complicated apparatus, 
and accordingly the accurate setting did not prove 
quite successful, but with the very flat curvature of 
the parts in contact, this, apparently, did not do 
any harm. 

The form of the hinge stones was chosen according 
to the formule of the German Barkhausen, in accord- 
ance with which the greatest pressures at the surfaces 
in contact were :—At the key hinge, 70.5 kilos. per 
square centimetre ; at the impost hinge, 75.5 kilos. 
per square centimetre ; and the pressures carried on to 
the masonry by means of the hinge stones were at 
the key 15.6 kilos. per square centimetre, and at the 
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impost 14 kilos, per square centimetre—all very low | 
pressures, 
The cost of this bridge as carried out was as follows : 


Francs cent. 





Exeavationof foundations, 636-5 cu. m. at11-40f. 7,256 10 | 
Foundation = conerete in Portland cement 

1:3: 6, 464-4 cu. m. at 26-22f. ... ... ... 12,176 57 
Foundation = concrete in Portland cement 

1:5: 10, 150-5 cu. m. at 20-52f. hee 3,088 26 | 
Filling conercte in Portland cement 1:5: 10, 

29-2.cu. m. at 20-52f. 2... ose ee wee 599 18 
Rubble masonry, 192-7 cu. m. at 26-22f. ... ... f,052 59 
Rubble vault masonry, 49-0 cu. m. at 31-92f. 1,564 08 
Ashlar vault masonry in Portland cement, 

ot on 2 a 7.615 20 
Hinge stones of granit>, 39-8 cu. m. at 273-60f. 10,889 28 
Ashlar vault masonry, 18-6 cu. m. at 45-60f. ... 848 16 
Vault coating, 1381-2 sq. m. at 7-41f. 0.00... 972 19 
Vault draining apparatus, 4 pieces at 34-20f. ... 136 80 
Stone filling, 60-5 cu. m. at 3-42F. 0 2. ow. 206 91 
Smooth square hard stone, 19-7 cu. m. at 79-80f. 1,572 06 
Edge facing stones, 47-6 m. at 5-70f.... 0 0.0... 271 32 
Cement pipes, 0-60 m. diam., 2-4 m. at 19-38f 46 51 
Piles, 666-9 m. at 7-98f. at okie 5,321 86 
For centering, pumping, &c.... 6,840 00 





Total 64,457 07 


The details of the bridge and the centerings can 
be seen in Figs. 49 and 50, while the hinge stones 
are shown in Fig. 51. The settlement of the centerings 
during the building of the arch amounted to 60 mm. 
at the crown. The movements of the arch were 
observed by means of five bolts on each face. 

The arch was made in two courses, and the center- 
ing was not struck until the whole viaduct had been 
finished, including the adjoining approaches, so as 
to have the force of resistance against the horizontal 
arch thrust practically complete before striking. 
Krom the closing of the first arch course to the striking 
of the centering, the arch settled at the keystone 
50mm., and at the imposts 7mm. When the centering 
itself was struck, the settlements were :—At the key, 
6mm.; and at the imposts, 1mm. No horizontal | 








movement of the abutments could be observed 
either then or later. 

# For carrying out the excavation for the abutment 
foundations pumping with centrifugal pumps was 


resorted to. The concreting was done under water by 


means of a funnel. As much of the shuttering was 
pulled out as possible, and care was taken that all 
foundation excavation was quite closely filled with 
concrete up to the surface of the ground. 

The piles were required not to descend more than 
1mm. at the last stroke. All the piles were, as a 
matter of fact, easily driven down to rock. 





WAR ITEMS. 





Motorists who are willing to convert their cars into 
ambulance vehicles at a reasonable cost are earnestly 


requested to communicate with the Secretary, Automobile | 


Association and Motor Union, Fanum House, Whitcomb- 
street, London, W. 
* 


* * 


WE are informed that, up to date, 118 men from the 
works and offices of the Westinghouse Brake Company, 


| cipally on account of this stagnation. 


by the Board of Trade cable from H.M. Consul-General 
at Shanghai :—‘‘ Business may be said to be more or less 
at a standstill. The situation is governed by the export 
trade, which is held up; and money is kept tight prin- 
The Germans are 
accepting export cargo, which is being deposited in go- 
downs, but Chinese sellers are at present without payment. 
This fact will undoubtedly react in favour of British 


interests.” 


* * * 


His Majesty’s Consul at Milan telegraphs that the 
British Chambers of Commerce there have received in- 
quiries from local firms which are desirous of purchasing 
dyeing and bleaching materials, chemicals, machinery, 
dynamos, bicycles, iron and steel, motors, carburetters, 
motor cycles, and cutlery. 

* 


* * 


AN emphatic denial to the statement that they are an 
alien company is made by Wm. Geipel and Co. No alien 
or foreign-born person has, they say, ever been connected 
with them. Their principal and his entire staff are English 


born and bred. 
* * 


In view of letters inquiring into the composition of the 
British Thomson-Houston Company, Limited, which 
have appeared in some papers, Mr. H. C. Levis, the 
managing director, sends us the following particulars :— 
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Fig. 51—HINGE, STONES FOR THE SECOND THUR> BRIDGE’ 


Ltd., representing upwards of 28 per cent. of the Company’s | 


normal establishment, have joined the colours,. The West- 
inghouse Brake Company, Limited, is paying these men 


| half rate wages, and has agreed that all who return to 
| them on the expiration of such service shall find their places 


open for them. 


* * * 


WE are informed that men are gradually returning from 


| the front, where they were engaged to guard the neutrality 
| of the country, to the Oerlikon Works, Switzerland, and 
| that the factories are now working with approximately 
| half the men and staff on half time. 


All the contracts, 
and particularly those for British clients, are making good 
progress, considering the circumstances. Transit and 


| export routes are still kept open from Switzerland to this 


country and others. 


* * * 


THE question of the course of action to be pursued by 
the Institution of Automobile Engineers during the forth- 
coming session in view of the situation brought about by 
the war has been very carefully considered by the Council, 
and as a result it has been decided that, in spite of the 
absence of a number of officers and other members in the 
service of his Majesty and of the difficulties with which a 
number of firms are faced, it will be to the best interests 
of the industry generally and of the Institution to proceed 
with the normal work of the session and to hold the usual 
monthly meetings. It is proposed that, as far as possible, 
the papers to be read shall deal with the special difficulties 
which have been imposed upon the automobile engineer by 
the war, such, for instance, as those connected with labour, 
finance, the reduction in the demand for pleasure cars, and 
the impossibility of obtaining parts from abroad. Papers 
have already been promised on these lines. The Council 
also desires that these discusions shall be of the greatest 
possible value to the industry generally, and in view of 
the special circumstances it is prepared to extend a 
general invitation to all the meetings to those who are 
interested in the manufacture of automobiles or com- 
ponents, whether members of the Institution or not. Full 
particulars will be sent on application to the secretary. 

* * * 


Tue following further information has been received 


Swain Sc 


The capital of the company consists of 80,000 shares 
of the par value of £10 each and £186,215 of debentures. 
The shares are held by : Forty-four English shareholders, 
holding 10,458 shares; eleven French shareholders, 
holding 3109 shares; one Belgian shareholder, holding 
83 shares; nine American shareholders, holding 64,876 
shares; one German shareholder, resident in Cologne, 
holding 333 shares; one German shareholder, resident 
in England, holding 1141 shares; total, 80,000 shares. 
Neither of these last two mentioned shareholders, as far 
as is known, are in any way connected with electrical 
manufacturing companies, either here or in Germany. 
The debentures are held by 106 shareholders, all resident 
in England and all English, with the exception of one 
French lady, who holds £2000 par value. There is not a 
single German in the employment of, or in any way con- 
nected with, the company. The active board consists 
of the following: J. F. Nauheim, who represents the 
shares held by Lord Rothschild in the company ; he has 
lived here most of his life, and has been naturalised 
between thirty and forty years. George Franklin, of 
Sheffield and London, who was at one time Lord Mayor 
of Sheffield, and who was chairman of the National 
Telephone Company. Owen H. Smith, who came on 
originally to represent the debenture holders; he is one 
of the partners of “The Proprietors of Hay’s Wharf, 
Limited.” F. Fraser, a Scotsman, who is also the secretary. 
W. C. Lusk, manager of the commercial departments. 
H. N. Sporborg, the chief engineer: and H. C. Levis, 
the managing director. The last three are American born, 
and have been in England from ten to twelve years. 
The other members of the board are: Three Americans 
residing in New York, who represent large shareholders, 
and of whom one for many years lived in London, 
namely, C. A. Coffin, E. W. Rice, jun., and E. A. Carolan. 
The two former are chairman and president respectively 
of the General Electric Company of New York, the patents 
of which company and its predecessor—the Thomson- 
Houston Company—forming the original basis of the 
company. C. Burrell, an Englishman, who has spent 
most of his life in France, now living in Paris. E. Thur- 
nauer, who is an American citizen, also living in France. 
These two are managers of the Compagnie Francaise 
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represent on the board the French shareholders. The 
total number of the employees is about 5600, a large 
number of whom are, of course, young women in the lamp 
factory. The factories are at Rugby, Coventry and 
Willesden. So far, about 900 of the employees have joined 
the colours, which is over 50 per cent. of those who are 
eligible, and all who have joined, both married and single, 
receive half wages or salaries while they are away, and 
their places will be kept open for them, until their return, 
to the fullest possible extent. No changes. have been 
made in the salaries of those who remain in the company’s 
employ. 
* * * 

Many members of the Institutions of Civil, Electrical, 
and Mechanical Engineers having expressed a desire to 
serve in the Army now being raised, the formation of an 
Engineering Societies’ Battalion was recently contem- 
plated, but the following opportunity for engineers to 
serve together under conditions in which their professional 
qualifications will be of advantage has now occurred. 
The three Institutions have been invited by the Lords 
Commissioners of the Admiralty to assist in obtaining 
picked men for the Divisional Engineer Units and Signal 
Company of the Royal Naval Division recently formed by 
the First Lord of the Admiralty, and referred to in the 
daily Press of the 7th inst. It is understood that these 
units will be raised on the lines of the undermentioned 
units of the military forces :—One Divisional Headquarters 
R.E., two Field Companies R.E., one Signal Company 
R.E. The Division is being raised under the Admiralty 
with a view to its employment in the field. The engineer 
units for which recruits are now being asked will be 
employed on duties similar to those on which Royal 
Engineer units are employed. A camp is under prepara- 
tion near Martin Mill Station, Kent, and will be ready 
to take a first batch of 160 recruits by Tuesday next, 
with provision for rapid increase to the authorised strength, 
totalling some 500 men, with eighteen officers, in addition 
to the Commanding Royal Engineer and a Medical Officer. 
It is expected that a considerable number of the officers 
will be selected from among the recruits. The terms of 
enlistment will be for the duration of the war, but not 
in any case exceeding three years. Pay is under con- 
sideration, but will not be less than the Army rates, and 
the conditions of service will be similar to those of the 
Army. Information as to Army pay and service can be 
obtained at any recruiting office. Applications are 
invited from members of all classes of the Institution 
between the ages of nineteen and thirty-five, either in 
person on and after Wednesday, the 16th inst., between 
19 a.m. and 2 p.m., at the special recruiting office, 2, 
Savoy hill, Victoria Embankment, London, W.C., or by 
sending a form to the Se*retary of the Institution. 


* * * 


Up to September 10th no less than 205 members of the 
staff of D. Napier and Son, Limited, had joined the 
Colours, and recruiting was still going actively on, so that 
the number will be largely augmented in the near future. 
Those who remain behind in all departments are also 
doing their best by having a collection for the Prince of 
Wales Fund, and members of the staff have agreed to pay 
a certain amount weekly or monthly, as the case may be. 
D. Napier and Son, Limited, are themselves paying 10s. per 
week to the wives of the married men who have joined 
the Colours, and in every case the men’s positions will be 
kept open for them. It is interesting to note that a large 
amount of work in War-o‘fice materials is now being done 
at the Acton works, and this, together with the demand 
for Napier transport vehicles, has enabled the works to 
be kept in full swing. 

ca * * 


THE Secretary of the Admiralty authorises the publica- 
tion of the statement that submarine E 9, Lieutenant- 
Commander Max K. Horton, has returned safely after 
having torpedoed a German cruiser, believed to be the 
Hela, six miles south of Heligoland. It is unofficially 
stated that the E 9 found the German cruiser Hela on 
Sunday morning about. ten o’clock, and fired two torpedoes 
at her, one striking the cruiser’s bow and the other striking 
her amidships. The cruiser burst into flames, and a 
number of German merchant vessels which were in the 
vicinity went to her assistance. 
an hour. Jt is believed that the merchantmen rescued the 
majority of her crew. In view of the fact that the Hela 
was quite a small vessel, displacing only 2040 tons, it is 
very remarkable that she was able to keep afloat for an 
hour after being struck by two torpedoes, one amidship. It 
would seem advisable to accept the report with some 
reserve. The Hela was built in 1895, and though such a 
small ship, hada ram bow. Her armament and protection 
were both slight, her main guns being four 15}-pounders 
and her thickest armour ltin. 


a * * 


His Masesty’s Trade Commissioner in South Africa, 
in a communication, dated August 17th, addressed to the 
Board of Trade, says :—*‘ The readiness on the part of 
the banks to meet the difficulties of existing conditions is 
equally shared by responsible merchants. The moral 
effect resulting from the steps taken by the Imperial 
Government to keep the African ocean route free, and to 
remove financial difficulties, has been to restore confidence 
in South Africa to a wonderful degree. It would appear 
that. in some respects, South Africa has had to rely on 
Germany and Austria for certain lines of commerce which 
are difficult to obtain elsewhere. Nevertheless, the 
country has awakened to the fact that something more 
than financial support to British industry is lost by dealing 
with foreign manufacturers, especially when its needs 
can, to a considerable extent, be satisfactorily supplied 
from one part or other of the Empire. The opportunity 
will shortly be given to British manufacturers of capturing 
an immense portion of the trade in this market hitherto 
held by Germany and Austria, but it is highly necessary 
that they should not mark the disappearance of these 
competitors by relaxing past efforts to reframe their trade 
organisation upon the most modern standards.” 


* * a 


Hts Masesty’s Consul at Lisbon states, in a telegraphic 
report to the Board of Trade, dated September 12th, that 


The vessel sank within _ 





since the beginning of the war he has received inquiries 
from Portuguese firms for information as to British firms 
supplying electric fans, sewing machines, &c. Amongst 
the goods which have hitherto been supplied entirely or 
partially by Germany are enamelled iron baths, sanitary 
fittings, name plates, rifles, ammunition, railway carriages, 
locomotives and coniponent parts, aluminium ware, tele- 
phones, cheap cutlery, &c. For lathes and drilling 
machines, agricultural machinery and implements, and 
electric lighting plant and fittings, it is considered that 
there will be a market in the future; but, owing chiefly 
to the fact that there are large stocks of these articles on 
hand, no purchases are being made at present. 








THE PARSONS MOTOR. 


WE are able to reproduce this week two additional 
photographs of the well-known motor made by the Parsons 
Motor Company, of Southampton, which we dealt with in 
our account of the Aero and Marine Exhibition at Olympia 
in our issue of March 27th, 1914. Fig. 1 gives a clear 
idea of the way the crank shaft is carried in bearings in 
the bottom half of the crank case, so that when overhauling 
bearings it is never necessary to disturb the main align- 
ment. It also shows the arrangement made for fitting 
eye-bolts in order to lower the engine into position when 
lining up. It is remarkable that some such arrangement 

















Fig. 2—CRANK SHAFT AND BEARINGS 


is not embodied in all marine motors, even those of com- 
paratively small size, as they have to be constantly lifted 
and lowered in the process of lining up, and when a rope 
strop has to be fitted round the engine to lift it it is liable 
to cause damage to pipes and small fittings. We commend 
the idea to all makers of marine motors. Fig. 2 shows very 
clearly how the various accessories are driven. We 
would particularly draw attention to the neat method in 
which the commutator is driven by means af a bevel wheel 
carried inside the cam shaft spur wheel. The illustration 
also shows how the lubricating and water pumps are 
driven and the great accessibility of the latter. In our 
opinion too much importance is often attached to having 

















Fig. 2—-GEAR FOR DRIVING ACCESSORIES 


the water pump very low down, so that it will always be 
drowned, for this generally tends to a great want of 
accessibility, so that it is almost impossible to put even a 
trifling disarrangement right. With the arrangement 
shown all the accessories are brought into a very accessible 
position, while they do not interfere with access to other 
not less important parts. This is a point upon which we 
have laid stress in a number of articles, and it is therefore 
with great pleasure that we are able to illustrate a motor 
in which it is receiving every consideration. 








HYDRO-ELECTRIC DEVELOPMENTS IN THE 
UNITED STATES. 

Some interesting particulars regarding two important 
water power plants, which are under construction by the 
Montana Power Company, are given in the July issue of 
the Journal of the Association of Engineering Societies 














of the United States. One of the installations is at the 
Great Falls of the Missouri, being situated about eight 
miles down the river from the City of Great Falls. The 
‘other is at Thompson Falls, on Clark’s Fork of the Columbia 
River. 

The Great Falls development will have a capacity of 
60,000 kilowatts and the Thompson Falls development 
a capacity of 30,000 kilowatts. At the Great Falls of th: 
Missouri, the river has a natural fall of about 78ft. Imme 
diately above the falls a solid concrete dam is being con- 
structed, the effective height of which, including flas), 
boards, will be 75ft., thus making a total developed head 
of 153ft. The dam is designed to carry flash boards 14ft 
high. It will have a crest line 1000ft. long and an over- 
flow section that is designed to pass 100,000 sec.-feet 
of water, which is estimated as the maximum flood of th: 
river. Generator equipment will be installed to utilis: 
the normal flow of 6000 sec.-feet. This equipment will 
consist of six main vertical units, each unit consisting of a 
15,000 horse-power turbine directly connected to a 10,000 
kilowatt three-phase 6600-volt generator. There will 
also be two exciter units, each consisting of one 800 horse 
power turbine and one 500-kilowatt generator. 

At the Thompson Falls development a part of the head 
is obtained from a natural fall in the river, the remainder 
being developed by a solid concrete dam similar to that 
at the Great Falls, except that it is not so high. At this 
point the dam will be in two parts. The main channel of 
the river at the point of development is in the form of an 
obtuse angle. Across the angle there is what is known 
as the “ dry channel,” through which water flows only 
during high water periods. It is necessary therefore to 
dam both channels, the ‘‘ dry channel” being used as a 
part of the canal leading to the power-house. The dam in 
the main channel will have an effective height of 48ft. 
including flash boards, which are 16ft. high. It will have 
a length of 1200ft. on the crest. The “ dry channel ” 
dam will have an effective height of 40ft., including 12ft. 
flash boards, and will be about 240ft. long on the crest. 
The maximum developed head at this installation will be 
64ft. 

The generator equipment will consist of six main units, 
each unit consisting of one vertical turbine of 8000 horse 
power capacity and one 5000-kilowatt three-phase 6600- 
volt generator. There will also be two exciter units, each 
consisting of one 800 horse-power turbine and one 500 
kilowatt generator. These developments are not being 
installed under contract, but by the power company itself. 

Properly to house and feed its workmen, it was necessary 
at the Great Falls development to build a complete new 
construction camp. Since there are about 600 men 
employed on this work, the camp has developed into a 
small village. Quarters for the men consist of a number 
of separate buildings, each accommodating thirty-two 
men. Each building is divided into three compartments, 
the central part being equipped with a stove, table and 
benches, and being used as a general lounging room. At 
each end is a sleeping room. These rooms are provided 
with double-deck steel bunks, equipped with springs. 
A locker is also provided for each man. There is a central 
electrically heated lavatory and a barber’s shop wit! 
shower baths. There is one large dining-room, having a 
seating capacity of 540 men, and a private dining-room 
for the superintendent and staff. The kitchen is large and 
well equipped with modern appliances, and is supple- 
mented by a cold storage room which is cooled by a modern 
refrigerating machine that is also used in making ice for 
various uses around the camp. Besides the above- 
mentioned equipment, there are, of course, buildings for 
the timekeepers, business offices, engineers, superintendent 
of construction, doctor’s office, &c., as well as several 
private cottages for officers and foremen with their families. 
The camp is provided with a complete water system with 
hydrants and reservoir for fire protection. 








RAILWAYS & GOVERNMENT COMPENSATION. 


AN announcement in the following terms has just been 
issued by the Board of Trade :— 

* The Regulation of the Forces Act, 1871, under which 
his Majesty’s Government have taken possession of most 
of the railroads of Great Britain, provides that full com- 
pensation shall be paid to the owners of the railroads for 
any loss or injury they may have sustained thereby. 
the amount of such compensation to be settled by agree- 
ment or if necessary by arbitration. 

“* His Majesty’s Government have agreed with the 
railway companies concerned that, subject to the under- 
mentioned condition, the compensation to be paid them 
shall be the sum by which the aggregate net receipts of 
their railways for the period during which the Govern- 
ment are in possession of them fall short of the aggregate 
net receipts for the corresponding period of 1913. Tf, 
however, the net receipts of the companies for the first 
half of 1914 were less than the net receipts for the first 
half of 1913, the sum payable is to be reduced in the same 
proportion. This sum, together with the net receipts 
of the railway companies taken over, is to be distributed 
amongst those companies in proportion to the net receipts 
of each company during the period with which comparison 
is made 

‘“* The compensation to be paid under this arrangement 
will cover all special services such as those in connection 
with military and naval transport rendered to the Govern- 
ment by the railway companies concerned, and it will 
therefore be unnecessary to make any payments in respect 
of such transport on the railways taken over.” 








Rapip expansion has taken place in recent years in 
the United States brass-founding industry, largely owing 
to the development of the motor car business. It is 
estimated that there are no fewer than 3600 plants to-day 
melting brass or bronze. These vary in size from the 
small one-furnace shop with one or two moulders to plants 
melting ten to fifty million pounds of copper alloys a 
year. The castings vary from pieces weighing a fraction 
of an ounce, such as buckles, to 10-ton propellers for 
ocean liners. 
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RAILWAY MATTERS. 


ALL-STEEL cars are being experimented with on several 
railways in India. Metal freight cars have long been in 
use, but passenger cars have usually been built of teak 
wood resting on steel underframes. The wood warps, 
.wells and shrinks owing to climatic conditions, and the 
ears become out of plumb and more or less dangerous. 
‘he rise in the price of teak and the cheapening of steel 
ave rendered the use of the latter possible. 

‘Tur question of employing pulverised peat as fuel for 
locomotives has been under consideration by the Swedish 
railway authorities since 1909, and several experiments 
have been made with a view to ascertaining the cost of 
the material as compared with coal, and also its suitability 
‘or the various types of engines. One of the State Railway 

comotives has been altered so as to employ the new fuel. 
(his engine has now for some time past been used in 
regular traffic between Stockholm and Upsala, with 
favourable results, both from the technical and economic 
points of view. 

Tue National Union of Italian Railway Engineers, in 
tome, is organising an international competition for the 
best arrangment in conjunction with the introduction of 
automatie couplings on railway rolling stock, for enabling 
brake and heating system pipes to be connected up without 
it being necessary for the shunting men to get between 
the buffers. According to the Jron and Coal Trades 
ht view, two prizes are being offered in connection with the 
competition, one of £200 and a gold medal for the best 
automatic arrangement, and one of £120 and a gold medal 
for the best non-automatie device. 

Tur Pennsylvania Railway is trying a rail weighing 

120 lb. per yard, so going one better than the 110 Ib. rail 
used on the Lehigh Valley for heavy gradients and sharp 
curves. With these two exceptions the heaviest rail in 
the United States is one of 1001b, In the Pennsylvania 
new rail the head is 41 per cent., the web 22 per cent., 
and the base 37 percent. The sides of the head have been 
given the steep slope of 8 deg., and the top has the short 
radius of 10in., the corner radii being ,zin. The fishing 
angle under the head is one of 18 deg., and above the base 
>of 13 deg. The height is 6}in. 
THE revised regulations and by-laws as regards electrical 
power on the London County Council tramways have just 
been issued by the Board of Trade. In addition to some 
alterations of purely local interest, the following innova- 
tions of general interest may be noted. The use of a 
slot-rail ‘* grip’ brake has been made compulsory for 
cars working over the High-street and Highgate-hill 
section of the line. The slipper brake, or other track 
brake, must be applied to all carriages travelling on falling 
gradients of 1 in 15 or steeper. The use of trailer carriages, 
which had previously been restricted to the conveyance 
of stores and sand to and from the depéts and the removal 
of disabled carriages, is now permissible on certain portions 
of the tramways for the conveyance of passengers, on 
such terms and conditions as may be approved’ by the 
Board of Trade, in accordance with the London County 
Council (Tramways and Improvements) Act, 1912. 


Tue order, dated November 7th, 1911, of the Board of 
Trade, under the Act of 1901, ordering a brake lever to 
be provided on each side of wagons, contained time 
limits varying with the number of wagons owned. For 
those companies or persons owning under 3000 wagons, 
ten years was given ; for those with over 3000 wagons and 
under 20,000, fifteen years: and for those over 20,000 
wagons the limit was twenty years. It will therefore be 
seen that it is possible that not until the end of the year 
1931 will every wagon be so fitted. The companies to 
whom the twenty years’ limit applies are the Caledonian, 
Great Central, Great Eastern, Great Northern, Great 
Western, Lancashire and Yorkshire, London and North- 
Western, Midland, North British and North-Eastern. 
The railway companies are, however, making good progress 
with their equipment, and it is most unlikely that they 
will take advantage of their powers. It is, generally, 
the private owner who is hindering progress, and he has 
until the end of the year 1921—seven years hence—to get 
his work finished. 

Ir is too generally erroneously assumed that the use 
of electrical train-staffs for the working of single lines 
necessitates the presence of signalmen, stationmasters or 
other operators to give the requisite permission and to 
switch in the current to allow the staffs to be withdrawn. 
It should be known that on some of the railways of the 
Australian Commonwealth, on the Antofagasta and Bolivia, 
the Italian State Railways and the Canadian Pacific, 
automatic instruments are in use, where the driver, guard 
or conductor signals his own trains by withdrawing a 
staff from the instrument at the entrance to the section 
and depositing it in the companion instrument at the 
other end. No staff can be withdrawn if one is already 
out, and the staff taken out of an instrument may be put 
back, when done with, or if withdrawn in error, without 
its going through the section. Owing to someone always 
being on duty in signal boxes or stations in the United 
Kingdom, there is not the same necessity for automatic 
instruments here, but they are in use on the Knott End 
Railway and the Dublin United Tramways. 


Ix connection with the construction of the three-mile 
Mt. Royal tunnel of the Canadian Northern Railway at 
Montreal, six small storage battery locomotives are 
being used to haul 175 tunnel dirt cars. The storage 
batteries are carried on trailer cars, there being two 
batteries for each locomotive. These locomotives were 
originally operated by petrol engines. It was hoped that 
the carbon monoxide in the exhaust could be changed to 
dioxide by passing over lime, but this was only partly 
successful. The fumes finally became so objectionable 
that 110-volt electric motors were substituted for the 
engines, the locomotive gearing being left practically 
without change and the trailer car with a sixty-cell 
storage battery being added to each locomotive to supply 
the current. Recently, since the hauls have become longer 
and a larger tunnel cross section has been available so 
that a trolley wire could be used, these same locomotives 
have undergone still another change. A trolley pole and 
another 110-volt motor have been added, the two motors 
operating in series and being supplied with 220-volt 
current from the trolley wire. 





‘land is over 5000ft. 








NOTES AND MEMORANDA. 


THE authorities in charge of the construction of build- 
ings at Delhi, the new capital of India, are investigating a 
plan of providing outer and inner walls, between which 
artificially cooled air can be circulated by means of exhaust 
fans, the cooling being effected by drawing currents of 
air through wetted screens. 


DYNAMITE inserted in lengths of condemned fire hose 
was used to cut to pieces the steel drill barge Teredo, 
which had been sunk at Panama by an accidental explo- 
sion. It having been found impracticable to raise it, it 
was decided to cut it to pieces. The hose with its charge 
of explosives was placed along the line at which it was 
desired to direct the force of the blast and, according to 
the Canal Record, made a fairly clean cut. The sections 
sheared off were raised by wrecking barges assisted by a 
dipper dredge. 





WATER supply is a very expensive item in starting a 
station in Queensland. Tank sinking costs about £800 
for a 10,000 cubic yard excavation, and nothing less than 
this has much hope of holding out for long against the loss 
through evaporation. Many of the tanks are nearer 
30,000 cubic yards. The alternative to a surface tank 
is an artesian bore, which involves risk and great expendi- 
ture. It is necessary to go down to anything between 
1000ft. and 4000ft.: in fact, the deepest bore in Queens- 
Roughly speaking, boring works 
out at about £1 per foot. 

In a discussion on the influence of the casting process in 
a paper on “*‘ Wrought Non-ferrous Materials,”’ before the 
American Society for Testing Materials, it was pointed out 
that the surface of molten brass becomes instantly covered 
with a thick film of oxide on exposure to the air, and this 
oxide must be prevented from becoming incorporated in 
the solidified metal. Two instances will illustrate the 
importance of proper casting. Ingot copper of the finest 
character, as received from the refining furnace, is neither 
very ductile nor malleable when cold, but when properly 
melted and cast from a crucible it becomes highly so. A 
properly cast billet should show no pipe at the upper end, 
and when improperly cast a considerable pipe may occur. 
The casting process, when properly performed, leaves the 
bar, billet, or ingot free from blowholes, gas cavities, or 
dirt, and from surface imperfections. 


THE use of motor cars in Rhodesia is becoming very 
general in spite of the difficulties connected with a some- 
what inadequate system of roads. These involve the 
crossing of some very soft sandy patches, and also the 
passage of streams which in some instances may be as 
much as 100 yards wide. Naturally enough, under the 
circumstances, high ground clearance is essential, and 
the ignition—and, generally speaking, any electrical 
apparatus—requires to be placed high up if it is not to 
oecasion trouble at drifts. In this connection it is rather 
surprising to learn that the driving of cars by ladies is 
extremely general. One of the results is the marked 
popularity of engine starters, and it is only natural, 
therefore, that certain cars which fit these devices as 
standard are very often preferred to those which do not. 
But, of course, this applies elsewhere than in Rhodesia. 


In a paper read before the American Institute of Elec- 
trical Engineers Messrs. R. W. Sorensen and W. L. Newton 
consider the voltages that may exist between different 
portions of a system with’the transformers connected in 
various ways. A set of experiments was carried out with 


a 7.5-kilowatt alternator and six 3-kilowatt shell-tvpe | 


transformers arranged to form a model transmission 
system with step-up and step-down transformers: the 
voltages between various parts of the system were measured 
by means of an electrostatic voltmeter: tests were made 
with the system unloaded and with balanced and 
unbalanced loads. The best results were obtained with 
generator star-connected and transformers delta-connected 
throughout. 
manufacture of high-voltage transformers there is no 
advantage with either method of connection so long as 
the output is fairly large. 


A sprcraL portable electric drill for opening the tap 
holes of blast furnaces is being used in the United States. 
It is intended to take the place of the hand drill. These 
tools have sufficient power to drill 2}in. holes without 
any danger of stalling. When in operation the drill is 
supported by a long handle. The operating switch is 
placed in the end of the handle and is so designed that the 
power is automatically cut off as soon as the operator lets 
go the handle. It is said that a furnace can be tapped 
with this machine in less than five minutes, the actual 
drilling time not exceeding two minutes. The electric 
drill is withdrawn when within an inch or so of the iron, 
the final tap being made as usual with a long bar of steel, 
Driils of this type are being used by the Carnegie Steel 
Company, Pittsburgh, at its various blast furnaces. The 
drill shanks are about 10ft. in lencth, about 3ft. of which 
is twisted. The drill is 24in. in diameter. At the Edgar 
Thomson plant at Pittsburgh the drill is hung on a special 
crane, which is so arranged that danger of accident to 
the operator is obviated. 

Amone the several problems to be met in the recent 
construction of the concrete reservoirs in San Francisco 
was that of bonding asphalt to concrete. According to 
B. N. Abbott, in a letter to Engineering Record, after 
making unsuccessful attempts to apply the asphalt direct 
to the concrete in various ways, the expedient of first 
painting the surface with coal tar was tried, and it was 
found that when applied in this way under right con- 
ditions the asphalt would adhere so firmly that after it 
had cooled it could not be broken away without bringing 
pieces of concrete with it. Mr. Abbott states that in 
order to secure this result the concrete surface was first 
scrubbed clean with a bristle brush, and over this a thin 
coating of hot coal tar was ‘‘ painted.’? The coal tar 
should be heated in sma!l quantities, brought just to the 
boiling point, and then applied immediately. Heating 
the coal tar in large quantities, which necessitated some 
delay before it could all be used, did not give such good 
results, and the men were therefore not allowed to heat 
more at a time than they could apply quickly as soon as it 
began to boil. The asphalt was spread over the tarred 


surface in the usual manner. 


From the point of view of the design and, 


MISCELLANEA. 


THE mathematical office of the Survey of India, states 
the Contract Journal, is being reorganised, and, as more 
attention is being devoted to optical work, the supply of 
field glasses for military and survey purposes, which has 
hitherto been mostly in German and Austrian hands, will 
revert to the original English firms, whose prices had been 
cut through the foreign labour protection policy of Govern- 
ment departments. 


AccorpiIne to a Daily Chroricle correspondent at 
Milan, Mr. Marconi, whilst in Rome recently, discovered, 
by means of an improved direction finder which he has 
devised, that a high-power wireless station had Leen 
secretly installed in the headquarters of a foreign religious 
order in Rome. The apparatus was capable of com- 
municating with long-distance stations in other countries. 
The Italian Government raided the premises and destroyed 
the installation. 

THE promoters of the Midhurst Electric Lighting Order, 
1914, have approached the Council with regard to the 
formation of a company to carry the order into effect, and 
also asking for permission to erect overhead wires. Accord- 
ing to Electrical Engineering, it is pointed out, however, 
that the capital cost of underground wires would render 
the scheme prohibitive, and that the financial success of it 
depends upon using overhead wires practically throughout 
the district, with the exception of certain thoroughfares 
in Midhurst. The necessary permission has been given. 


Tue Electric Vehicle Association of America has com- 
piled some interesting parcels post statistics with a view 
to promoting the use of the electric vehicle in this branch 
of Government service. In fifty cities, having a combined 
population of 20,000,000, 11,000,000 parcels were mailed 
and 3,500,000 parcels were received for local delivery from 
October Ist to October 15th last year. They weighed, on 
the average, 1 Ib. 11 oz. and paid 5d. postage each. Three- 
quarters of this mail was handled by regular carriers, and 
about 10 per cent., or 350,000 parcels, were delivered by 
motor cars. 

A BEAUTIFUL and perfect model of H.M.S. Birmingham 
is now on view in the Birmingham Art Gallery. It was 
made by the firm of Sir W. G. Armstrong, Whitworth 
Limited, the builders of the ship, and presented by them 
to Master Joseph Chamberlain, son of the Right Hon. 
Austen Chamberlain. The Birmingham reaped the first 
naval success of the war by sinking the German submarine 
U 15 in the North Sea, and also distinguished herself in 
the battle of the Bight of Heligoland. The model, which 
is lent by Master Joseph Chamberlain, is exhibited in the 
Round Gallery, where it is attracting much attention. 


Ir is hoped that the war will not interfere with the 
erection of that most important wireless station at Papatee, 
in the Society Isiands, work on which was to have been 
started forthwith by an arrangement between the French 
Government, its colony, and a French company. The 
station was to have cost about £40,000, and to have keen 
powerful enough to communicate with New Caledonia, 
and perhaps with the United States. The station was a 
part of the work of making Papatee a port of call, in con- 
nection with which was the construction of lighthouses 
on five of the islands; widening, deepening, and buoying 
the pass; repairing and enlarging the existing quays: 
building a new slip, and providing the necessary working 
| plant, tools, &c. 


A PAPER published in Western Australia gives an 
| account of a violent thunderstorm at the Ironsides North 
| Mine, at Boulder. The mine has, or had, an iron smoke- 
| stack 45ft. high, made of in. plating and 4ft. in diameter, 
| which attracted the lightning. ‘‘ It was struck near the 
| base, and the discharge appeared to traverse the whole 
length, shearing off fully 20ft. This seemed to be literally 
| hurled into the air, crashing on to the top of the winding 
engine room, to which it did considerable damage, natur- 
ally.” For some minutes after the lower portion of the 
stack was red-hot, the rain falling on it being at once turned 
to steam. But for the rain there is no doubt a serious 
conflagration would have resulted, as some of the wooden 
beams of the engine-room were ignited, but were easily 
extinguished. 

A RECENT article in the Electrical World describing 
a device adopted by the employees of a Fort Wayne, Ind., 
electric light station for disposing of rats by making them 
auto-electrocutionists, recalls a patent issued a few years 
ago for destroying smaller pests. In the Fort Wayne 
invention the rodents are lured upon a metallic base by 
a piece of cheese suspended above it on an iron prong, 
the two being connected with opposite poles of a 110-volt 
circuit; the result to a hungry and enterprising rat is 
obviously disastrous. In the patent referred to, the 
“ bugs” were supposed to be lured—bait not stated— 
upon a grill or network of wires of alternate polarity, 
which put the said bugs out of commission in short order. 
These inventions are Feing recommended to all American 
up-to-date central station managers as worthy of con- 
sideration in increasing their off-peak load ! 














In a recent paper on “‘ Ferro-silicon and its Dangers,” 
read before the New York Section of the Society of 
Chemical Industry, Mr. Charles E. Pellew stated that in 
the spring of 1913 he was requested by the Secretary for 
the American Association for Labour Legislation to look 
into the dangers connected with ferro-silicon. As a result 
of all the information that he was able to gather, it seemed 
to him that it would be a decided mistake to follow the 
regulations of certain foreign countries with regard to the 
manufacture and shipment of ferro-silicon, based upon the 
supposition that the grades commonly used—containing 
between 30 per cent. and 70 per cent. of silicon—are 
necessarily dangerous. It seemed to him that the danger 
attaching to much of the ferro-silicon was due, not to the 
percentage of silicon, but to the presence of avoidable 
impurities—phosphorus, arsenic, and especially calcium. 
In the United States and Canada the natural laws of trade 
had in this particular instance brought about, as satis- 
factorily as Government regulations could do, the use of 
pure materials and the production of a safe and stable 
article. In his opinion it was greatly to be regretted that 
the export of this pure ferro-silicon was hampered by 
foreign regulations based upon insufficient investigation. 
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Military Road-Transport. 


OnE of the most strikingly distinctive features of 
this present war is the use of mechanical transport for 
supply services from the base, instead of the horsed 
wagons formerly in use. This reform is beneficial not 
only on account of the higher speed and greater carry- 
ing capacity of the mechanically propelled vehicle, but 
because it has freed an enormous number of horses 
for other military uses for which they were badly 
needed. Each country has its own method of utilis- 
ing motor transport, and it would be of intense interest 
if we were able to compare their respective merits, 
particularly in the armies of the actual belligerents 
whose systems have now been put to the hard test 
of war conditions. Much must already be known to 
the General Staffs of those armies. Such knowledge 
is hidden, however, by the effective “fog of war” 
from the public gaze. Even the “ unofficial ’ informa- 
tion which gets into the Press has contained few 
references of use for such a comparison; although 
one recent “ unofficial’ report indicated an unex- 
pected fighting ability on the part of such transport 
trains, in that a section of the English motor trans- 
port being cut off and called on to surrender preferred 
to “ charge ” the enemy, and is reported to have met 
with success in its bold effort for freedom. 

During the meeting of the Imperial Motor Trans- 
port Council held last year the representative of the 
War-office, in attendance, spoke very frankly of what 
would be the relative situation of England, France, 
and Germany in the event of hostilities breaking out. 
Our small expeditionary force would, he said, need 
1000 motor vehicles on mobilisation ; Germany would 
require about 2000 of its trains, each made up of a 
motor lorry and a trailer ; whilst France would require 
about 5000 vehicles. If, however, we put half-a- 
million or more men in the fighting line, the number 
of transport wagons will need to be increased in 
proportion. Civilian motor transport is further ad- 
vanced in England’ than in the other two countries 
mentioned, and the problem is more easily solved here 
than elsewhere. A natural incidental consequence is 
the fact that the subsidy offered to motor owners 
is smallest in. England—viz., £110—whereas in France 
the Government had to offer £300. in Austria £360, 
and in Germany as much as £450. The following 
are the War-office arguments for and against. such 
subsidies :—‘ It has been accepted by the leading 
Powers that the Army which has no mechanical 
transport will be most seriously handicapped. There 
are two methods by which a Government can arrange 
for its mechanical transport in time of war. The one 
is to maintain in peace time the number of vehicles 
that will be required, and the other alternative is to 
obtain them from civilian sources on the outbreak 
of war, either by impressment or by means of an 
arrangement whereby certain owners are subsidised 
in time of peace for keeping suitable types of vehicles, 
on the understanding that these vehicles would be 
placed at the disposal of the Government at short 
notice on the outbreak of war. Practically all the 
Great Powers resort to this latter method of obtain- 
ing their vehicles, because they are unable to find 
work in peace time for them, and because it is con- 
sidered that a subsidy scheme is the cheapest way of 
meeting their needs.” The British War-office has 
been able to introduce a useful degree of standardisa- 
tion in its subsidy. vehicles, the purpose being to 
make the manipulation and control of all the vehicles 
the same, and to minimise the number of spare parts 
which have to be carried in the field having regard to 
the number of different makes of vehicles, of which 
the transport columns of the Army would be com- 
posed. The methods by which these intentions have 





been given effect have been subject to a certain 
amount of criticism, but this has largely arisen from 
a lack of appreciation of the circumstances in which 
the vehicles would operate in war time. It will be 
very interesting at the close of this war to learn how 
the subsidy type has compared with the ordinary 
type employed in similar service and how far the 
standardisation achieved has been justified. The 
English subsidy vehicles are of two classes, a 30-cwt. 
vehicle and a 3-ton vehicle, the former weighing about 
5 tons when fully laden with its three men, kit, and 
spare petrol tins, and the latter about 74 tons. The 
German vehicle, on the other hand, is very much 
heavier, and is slower in speed ; the tractor carries 
4 tons itself with 2 tons on a trailer, and the total 
weight on the road is over 13 tons, with a speed of 
only 10 miles per hour, compared with our 16 miles per 
hour. The French vehicle is of intermediate size, 
carrying at least 2 tons ; a certain number of tractors 
with trailers are also subsidised, but the chief use of 
these is to draw guns and artillery stores. The 
Austrian motor transport follows generally the 
German, but is modified to such degree as would 
render it more suitable for the rough mountain roads 
which may have to be traversed during war time. The 
Russian army has no subsidised transport, and has 
therefore purchased, as Government vehicles, what 
she needed ; Russia is badly off for roads, but pro- 
vided she can keep her armies on the German side 
of the frontier that is no hindrance to her. It is well 
recognised by those who have experience of heavy 
motor vehicles that to operate with transport wagons 
as heavy as the German calls for good roads if 
the service is to be dependable. The time of the 
year, and especially the weather experienced during 
the early weeks of the war, were as favourable for such 
services as it could be; but roads have now become soft 
and the relatively light weight of the English vehicles 
will put them at a great advantage. German vehicles 
operating on bad roads, particularly in enemy country, 
where the surface may be expected to have been 
intentionally damaged, must, by their great weight, 
find themselves at a grave disadvantage. 

The heavy motor vehicle industry in this country 
is probably now as busy as it has ever been, if not 
busier, and so long as war continues, and even after- 
wards, it seems likely to remain so. The wastage in 
wagons has not only itself to be made up, but the 
withdrawal of horses for military service has com- 
pulsorily converted a very large number of carrier 
and trading firms to motor transport. Those motor 
vehicle manufacturers whose works were not con- 
fined exclusively to the building of pleasure vehicles 
must be congratulating themselves on their foresight 
in dealing with both types. In war time the pleasure 
vehicle may be a luxury, but the heavy vehicle is more 
than ever a necessity. 


A Method of Determining Fatigue by Calorimetry. 


In his memorandum for the year 1913, Mr. C. E. 
Stromeyer, the chief engineer to the Manchester 
Steam Users’ Association, returns once more to the 
subject of the fatigue of metals. The principal 
point of interest in the report lies in the indication 
given of a new method of carrying out a fatigue 
test. Many methods of determining the fatigue 
limit of metals have been tried and proposed. With 
the exception of Professor Arnold’s—and this, i 
some quarters, is held not to be a true test of the 
fatigue-resisting qualities at all—these methods 
invariably require an extraordinary amount of time 
and patience. A series of stresses has to be applied, 
and for each stress the number of repetitions that can 
be borne by the specimen before fracturing has to 
be determined. Each stress in the series requires a 
separate specimen on the similarity of which, in shape 
and composition with its fellows, the consistency of 
the whole test depends. For the high stresses a 
comparatively small number of repetitions is sufficient 
to produce fracture. But as the stresses approach 
the fatigue limit the number may run into several 
millions. The “stress repetitions”? curve is here 
becoming asymptotic and it is the value of the 
limiting ordinate that we are seeking. We might 
attempt to find it rapidly by determining a few points 
on the earlier portion of the curve and ‘exterpolating 
to the limit. But such a method would not invite 
our confidence. If Mr. Stromeyer’s method can be 
established as sound, we now have one that not only 
enables us to abbreviate very markedly the time spent, 
but further enables us to determine the fatigue limit 
by means of one specimen instead of a series. 

The method indicated is a calorimetric one. Mr. 
Stromeyer seems to have argued somewhat as follows : 
Work done in straining a perfectly elastic material 
is spent against purely ‘elastic forces, and as there is 
practically no internal friction in such material no 
heat will be developed in it by the straining process. 
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No material is perfectly elastic or approximately 
perfectly elastic beyond a certain point. This point 
is not the so-called elastic limit, but the fatigue limit. 
The elastic limit is merely that. point at which the 
departure from perfect elasticity becomes noticeable 
under the essentially crude inspection accorded the 
material in the ordinary testing machine. In reality 
the departure from perfect elasticity begins earlier. 
It may be too small for us to measure by ordinary 
methods, but- it is undoubtedly present, and if the 
straining be repeated sufficiently often the accumu- 
lated effect of the imperfect elasticity will cause the 
material to fail. So long as the stress applied is 
below that corresponding to the point of departure 
the material may be regarded as having no internal 
friction. Above the point it possesses such friction 
and part of the work spent in straining the specimen 
will reappear as heat. If, then, we arrange to measure 
the heat given off by the specimen under the action 
of the straining forces we should be able to detect 
that point at which internal friction becomes manifest, 
or, in other words, that point commonly called the 
fatigue limit. This is not a paraphrase of any part 
of Mr. Stromeyer’s report, but it is what we conceive 
to be his argument from the rather obscure summary 
he gives of it. It may be cbjected that the argument 
implies the sudden appearance of imperfect elasticity, 
that it contemplates a material perfectly elastic, if 
not stressed beyond a certain point and imperfectly 
elastic immediately beyond and after that point. 
This may appear anti-physical to some, and for 
ourselves we prefer to believe that imperfect elasticity 
is present from the beginning, and that the so-called 
fatigue limit is merely that point at which the imper- 
fection of elasticity becomes sufficiently marked to 
cause the material to fail within its reasonable life- 
time. If this view is correct we would expect the 
heat evolved from the material under the action of 
repeated straining to increase continuously with the 
growth in the imperfection of the elasticity. In 
this event the calorimetrically determined fatigue 
limit would be merely that point at which the heat 
evolved was sufficiently great to be detected by the 
means at our disposal and would be more or less 
indefinite, as it would vary with the sensitiveness of 
our appliances. The strangest point, in our opinion, 
in Mr. Stromeyer’s investigation is that the fatigue 
limit as he has determined it by his calorimetric 
method is not thus indefinite, but is sharply marked 
in most cases. If he is right, then the point of depar- 
ture from perfect elasticity is to be regarded as very 
clearly defined, and we will be forced to conclude that 
breakdown in metals due to fatigue exhibits a rare 
instance of cataclysm in physics. 

We are not prepared to accept this view without 
much more experimental evidence than is at present 
vouchsafed us. When we come to study the experi- 
mental details on which Mr. Stromeyer has based his 
work we are strengthened in our opposition. We 
find that “the means adopted for detecting and 
measuring the heat production was to surround the 
test piece with a loosely fitting sleeve of thick india- 
rubber, to pass a small stream of water along the 
annular space between the test piece and this tube, 
and to measure the difference of temperature between 
the inlet and outflow.” Further, “ when a difference 
of about 0.01 deg. Cent. was noticed the fatigue 
limit was supposed to have been reached.” If the 
fatigue stresses were slightly increased above the 
value then existing, the difference of temperature 
would, we are told, become considerable—unfor- 
tunately, he does not: tell us how considerable—but 
would disappear if the fatigue stresses were reduced 
below the limit. We are not told how the temperature 
difference was measured, but we gather that it was 
not by means of thermo-couples. In any event, it 
appears to us that the alleged fatigue limits did not 
mark a sudden change in the natural properties of 
the material, but were fixed by the limit to which 
Mr. Stromeyer could carry his temperature measure- 
ments. To make the fatigue limit dependent on 
the manifestation of a difference of temperature of 
one-hundredth part of a degree and to tell us that 
such fatigue limit is very clearly defined, is to ask 
us to place more faith in thermometric measurements 
than even the very best methods of making such 
measurements have hitherto inspired. Nevertheless 
we would like to see the method investigated further, 
for if it can be established on a satisfactory basis it 
would afford a rapid means of investigating the 
fatigue resisting properties of metals, and one from 
which the uncertainty introduced in the older methods 
by the use of more than one specimen would be 
removed. 


Technical Societies and the Wap. 


In « state of affairs of which the present generation 
has no past experience endless problems naturally 








crop up on all sides for which there is no precedent 
which can be taken as a guide. The engineering 
industry is, we may almost say, specially affected 
by the war. Whole markets have been swept away, 
and where new outlets are offered workshops are 
required to abandon their ordinary routine and to 
turn their energies to the output of quite a new class 
of work,and soon. The enginoering societies share in 
this disruption of their accustomed course, and are 
also faced with an entirely new set of conditions. 
Their ruling bodies have to consider, and quickly, 
what course of action is to be followed in the coming 
months which cover the period usually of greatest 
activity. Doubtless the matter is receiving the 
careful attention of those responsible. In coming to 
a decision a number of points have to be considered. 
Some of the members of the councils themselves are 
serving his Majesty and therefore cannot be present 
at the meetings or read papers. Many. of the ordinary 
members are also serving, so that the attendance at 
the meetings is bound to suffer. Further attenuation 
is likely from the fact that some factories are so 
excessively busy that the cfficials simply cannot get 
away to attend meetings. 

But, when all is said and done, there is very little 
to be said in favour of a cessation of activities on the 
part of these bodies, and there is a great deal to be 
said against it. In the mere selfish interests of the 
bodies themselves it is unwise. The industries which 
these bodies were formed to support will lack that 





support just at the very time when they need all the 
help they can get. The best way to teckle the new | 
problems the war has introduced is to put the best | 
brains obtainable to work to discuss them and find a | 
solution for them. Here, then, is the great opportu- | 
nity for the institutions and societies. Let their coun- | 
cils meet together and learn what are the special | 
difficulties which confront their members to-day ; let | 
them formulate these difficulties and call their members | 
together to discuss them. By discussion, co-opera- | 
tion, and combination it is likely that nine-tenths of | 
the difficulties can be overcome or at all events| 
minimised. 

Up to the present only a few institutions have 
come to any decision on this subject. One 
of them, and that quite a youthful one—the Institu- 
tion of Automobile Engineers—has already held a 
council meeting, at which it was decided to “ carry 
on.” The course it proposes to follow is a good 
example of what may with advantage be done. 
The programme of the session which had been 
prepared will, however, be modified and the papers 
to be read will be such as to be of assistance to the 
automobile engineer in the present condition of 
affairs instead of dealing with matters of less topical 
importance. The automobile industry is particularly 
hard hit just now owing to the extent to which it has 
relied upon the Continent for its steels, steel castings, 
forgings, stampings, &c. This source of supply is 
suddenly cut off and there is no alternative home 
supply. It only needs that the requirements of the 
trade should be put forward clearly and in detail to 
give the British steel maker a good chance of stepping 
into the breach. In quite a different direction, too, 
much good may be done. Small tradesmen have 
had a large number of their horses commandeered, 
and this loss cannot be made good otherwise than by 
adopting a suitable form of mechanical transport. 
A discussion of the modifications necessary in existing 
patterns of motor vehicles to enable them to fill this 
gap cannot but be productive of good; many other 
points will occur to our readers which could provide 
matter for useful discussion for a whole session. 
What can be done in one institution can be done 
mutatis mutandis in others, and we hope there may 
be no general dislocation of the ordinary autumn 
meetings. The learned bodies will, we trust and 
believe, set a good example before their members 
by attending to “ business as usual.” 


Employmeat and Short Time. 


From returns compiled by the Board of Trade and 
the Home-office we are able to get a good compre- 
hensive view of how the war has so far affected the 
industries of this country as revealed by the state of 
unemployment among the workpeople engaged in 
certain branches. The Board of Trade addressed 
inquiries to nearly all the principal manufacturers 
and has found that those employing 75 per cent. of 
the workpeople included in the total have not been 
particularly affected by the war, and that these 
employers have reduced their staffs on the average 
by only 1.3 per cent. since the middle of July. The 
remaining 25 per cent. of the workpeople’s employers 
have reduced their staffs by 27 per cent. in the like 
time. The cotton industry and the vehicle building 
trade seem to have suffered most severely, in the 





former 19 per cent. of the workpeople having been 


dismissed and 40 per cent. put on short time. Furni- 
ture making, engineering, and the tin-plate industry 
have also been affected considerably, although in the 
latter case employment has improved considerah|y 
since the middle of August. Exporting coal min:s 
have, naturally, suffered, but others are apparent! 
more or less normal and are working short time, ;\s 
is customary in the summer. It appears, too, that 
the short time in the cotton trade is only partial! 
accounted for by the war. Few collieries are worki). 
less than half-time and distress is not noticeab|:. 
While fishing has been affected in some places, agi 
cultural employment is normal, and, in fact, a shortas: 
of labour has been experienced in certain district .. 
Welsh slate quarrving is depressed, but not by reasw) 
of the war. The Home-office inquiries related ‘) 
factories only. Of 10,046 factories visited, norm. 
conditions prevailed in 3206, slackness in 5842, an| 
pressure of work in 998. In 55.4 per cent. of t!)« 
cases full time was being worked, and short time j), 
42.3 per cent., while 2.2 per cent. were about 
close or were closed. As regards the causes assigne| 
for the pressure of work in the 998 factories mentioned, 
war supplies accounted for 654 cases, diversion «/ 
trade from other countries for 176, and other caus: 
for 208. The diversion of trade seems so far pri: 
cipally to have benefitted the hosiery, glass, cutler) 
tool, chemical, and metal trades. Altogether, the 
the position must, we think, be regarded as high! 
satisfactory. The total reduction of employment: 
in the case of the Board of Trade returns is onl) 
7 per cent., and of the workpeople thus accounted fo 
about two-thirds have left to join the naval and 
military forces. It follows, then, that the war has 
been responsible for a reduction of employment 0! 
not more than 2 per cent. It must not be forgotten 
however, that this figure would undoubtedly hav. 
been greater but for the fact that the majority o/ 
employers are working short time as an alternativ: 
to dismissing a certain proportion of their people. 





THE WAR AND THE BRITISH ENGINEER. 
(By our Special Commissioner.) 
No. FV.* 
THE ALIEN ENEMY: PROCLAMATION No. 2. 


In last week’s article of this series, under the 
title of ** What is an Alien Enemy ?” I endeavoured 
to show how thoroughly inadequate were the terms 
provisionally issued by the Treasury on the subject 
of dealing with ‘alien enemies.” 1 ventured to 
suggest that that announcement was worded in such 
@ manner as to enable every German and Austrian 
in Great Britain to carry on his trade without any 
sort of restriction. Since that article was written 
** Proclamation No. 2: Trading with the Enemy ” 
and the text of the ‘ Trading with the Enemy ” Bill 
have been published. 

It might have been hoped that these later docu- 
ments, prepared presumably after some careful 
thought, would have contained conditions which 
would have lessened the injustice to British business 
people and checked that flow of gold to Germany 
which was restarted under the provisions of the 
previous and hurriedly compiled announcement by 
the Treasury. Unfortunately, Proclamation No. 2 
merely accentuates the evil. There is no such thing 
as an “alien enemy.’ That is to say, no German or 
Austrian in this country is an “‘enemy.” In fact, the 
proclamation no longer makes use of the word 
‘alien’ for the reason that it clearly states that a 
German or Austrian is only our enemy while he lives 
in German or Austrian territory. 

I say deliberately that had Proclamation No. 2 
been framed by the Government of the Kaiser it could 
not have played into Germany’s hands more com- 
pletely than it does. . 

T shall not run over more of the ground covered 
by my last article than can be helped, but I am obliged 
to come back to the question here because since that 
article was published I have received communications 
from something like ‘one hundred and fifty British 
engineering firms protesting against the facilities 
offered by the Government to alien enemies. Of all 
the letters I have received on this subject only two 
British firms profess to be satisfied with the Govern- 
ment’s policy. 

It is true that several of these alien enemies have 
expressed their joy at the conditions, and one goes 
so far as to boast that some of the larger German 
firms in this country can do what they like with our 
Government and that they possess a monopoly of 
British Government orders. Impossible as such a 
contention might appear even in times of peace, 
there is a very large element of truth in it. But it 
is an unspeakable state of affairs that when we are 
at war with Germany German firms should still find 
themselves able to retain their position of ascendency 
with the British Government. 

There are two remedies for this evil, but before 
pointing them out I will quote the salient points in 
Proclamation No. 2, which, as it revokes all announce- 
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ments previously issued, is the only one we need now 


consider. 

The expression “enemy ’”’ in this proclamation means any 
jerson or body of persons of whatever nationality resident or 
carrying on business in the enemy country, but does not include 
persons of enemy nationality who are neither resident nor carrying 
jn business in the enemy country. In the case of incorporated 
podies, enemy character attaches only to those incorporated in an 
enemy country. 

And now for the prohibitions. 
tells us that we are 


(1) Not to pay any sum of money to or for the benefit of an 


The proclamation 


ner). 
. (2) Not to compromise or give security for the payment of 
any debt or other sum of money with or for the benefit of the 
emery. 

, (3) Not to act on behalf of an enemy in drawing, accepting, 
paying, or presenting for acceptance or payment, negotiating, 
or otherwise dealing with any negotiable instrument. 

(4) Not to accept, ray, or otherwise deal with any negotiable 
instrument which is h or on behalf of an enemy, provided 
that this prohibition shall not be deemed to be infringed by any 
n who has no reasonable ground for believing that the 
ament is held by or on behalf of an enemy. 

Not to enter into any new transaction or complete any 
tran-action already entered into with an enemy in any stocks, 
shares, or other securities. 

(.) Not to make or enter into any new marine, life, fire, or 
other policy or contract of insurance with or for the benefit of 
nemy; nor to accept or give effect to any insurance of any 
irising under any peliey or contract of insurance (including 

rance) made or entered into with or for the benefit of 
an enemy before the outbreak of war. 

(7) Not directly or indirectly to supply to or, tor tne use or 


per 
instr 
{ 


benefit of, or obtain from, an enemy country or an enemy, any 
goods, wares, or merchandise, nor directly or indirectly to supply 
to or for the use or benefit of, or obtain from any person any 
goods, wares, or merchandise, for or by way of transmission to 
or from an enemy country or an enemy, not directly or indirectly 
to trade in or carry any goods, wares, or merchandise destined 


for or coming from an enemy country or an enemy. 

(8) Not to permit any British ship to leave for, enter, or com- 
municate with, any port or place in an enemy country. 

(9) Not to enter into any commercial, financial, or other con- 
tract or obligation with or for the benefit of an enemy. 

(19) Not to enter into any transactions with an enemy if and 
when they are prohibited by an Order of Council made and 
published on the recommendation of a Secretary of State, even 


though they would otherwise be permitted by law or by this or 


any other proclamation. 

AND WE DO HEREBY FURTHER WARN all persons that whoever 
in contravention of the law shall commit, aid, or abet any of the 
aforesaid acts, is cuilty of a crime, and will be liable to punish- 
ment and penalties accordingly. 

Now, if the above stringent prohibitions remained 
without any qualifying conditions they would be 
satisfactory enough. Item 1 makes it clear that we 
must not make payments of any sort, not only to a 
German or Austrian in his own country, but to anyone 
in this country who might forward the money to Germany 
or Austria. In like manner we must not make pay- 
ments to any business concern in this country whose 
dividends might find their way into Germany or 
Austria. Items 2, 3, 4, 5, and 6 are really elaborations 
of Item 1, 

Items 7, 8, and 9 show clearly that, apart from the 
question of making payments, we must not enter into 
any sort of transaction or communication with an enemy 
in his own country. Item 10 has no meaning. It 
only tells us that we must not do what has already 
been prohibited in the previous clauses. 

Unfortunately, all these salutary prohibitions, 
and the drastic penalties which are provided in the 
Bill for those who infringe them, are swept away by 
the following whitewashing clause :— 

Provided always that where an enemy has a branch locally 

situated in Britisn, allied, or neutral territory, not being neutral 
territory in Europe, transactions by or with such branch ehali 
no! be treated as transa‘tions by or with an enemy. 
This means that we may purchase a German machine 
from a German agent in London provided that we 
profess to be unaware that it comes from Germany. 
We can also pay that German agent for it. It is 
possible that the Government might prosecute the 
German agent for dealing indirectly with an enemy 
if it felt inclined to do so, but the German agent could 
easily save his face and his skin by producing his 
books and showing that he had placed his order with 
a firm in Holland, Denmark, Norway, Sweden, or 
Italy, or other neutral country, and that his payment 
for that machine had been made to a firm in one of 
those countries. 

The only concern in a neutral country with which 
a German firm in Britain may not deal is a branch of 
his own business. What the use of such a restriction 
is | do not know, for if he may not deal with his 
branch he can have no difficulty in finding a sub- 
stitute. 

lf that clause is rot in itself sufficient to enable 
every German and Austrian in this country to carry 
on his trade without infringing the law, the two which 
follow give him two extra coats of whitewash :— 

Nothing in this proclamation shall be deemed to prohibit pay- 
men's hy or on account of enemies to persons resident, carrying 
on business or being in Our Dominions, if such payments arise 
out of transactions entered into before the outbreak of war or 
otherwise permitted. 

Nothing in this proclamation shall be taken to prohibit any 
thing which shall be expressly permitted by Our licence, or by 
the licence given on Our behalf by a Secretary of State, or the 
Board of Trade, whether such licences be especially granted 
to individuals or be announced as applying to classes of persons. 


Now, as pointed out in my last article when dealing 
with previous official announcements, while we may 
deal with the enemy in his own country indirectly 
through the channels pointed out above and may 
trade directly with any enemy within our gates, we 
are not obliged to do so, and, above all, we are not 
obliged to pay him. The prohibition lays it down 


clearly that we must not pay money to or for the benefit 
of the enemy. Even in the whitewashing clauses the 








most that js said under this head is that ‘‘ Nothing 
in this proclamation shall be deemed to prohibit pay- 
ments,” &c. It is one thing not to prohibit payments 
but it is quite another to insist on payments, and the 
proclamation does not insist on payments. 

It is true that the proclamation permits of “ trans- 
actions,’ and it may well be contended that a trans- 
action is not complete until a payment has been 
made ; but I cannot conceive how, in a court of law, 
it could be maintained that any payment made to a 
German in this country was otherwise than a payment 
“for the benefit of an enemy ”—that is to say, a 
German in Germany. 

If a payment is made to a German in London who 
is an agent of a German in Germany, only a very 
small portion of such money belongs to the local 
agent ; the bulk of it goes to his principals in the 
Vaterland. If a payment is made to German manu- 
facturers in England the dividends go to the share- 
holders in the Vaterland. 

As stated in my last article, the highest legal 
opinions differ as to the manner in which this difficult 
problem should be read. I am dealing with this 
question merely from the common-sense standpoint, 
and in doing so I am aware that I am laying myself 
open to the criticism of rushing in where lawyers, so 
far, have feared to tread. If I am wrong, however, 
in my contention that under the proclamation we are 
not obliged to make payments, it can only mean that 
the Government is purposely conniving at the 
passage of money from Great Britain to Germany at a 
time when every penny which finds its way to the 
Vaterland will be used to prolong the war and to 
spill British blood. This is unthinkable, and there- 
fore I say to manufacturers: ‘* Do not make any 
payments to people who are likely to trarsmit any 
portion of such payments to Germany.” The pub- 
licity of the Law Courts will do more to put a stop to 
this than. anything else. 

But, when all is said and done, it is the whole tenour 
of the proclamation that is wrong, and the funda- 
mental iniquity in it is that it refuses to recognise 
Germans traders in this country as “enemies.” And 
yet these are by far the worst type of trade enemy 
that Great Britain has. But for them and those 
trading in the other parts of the Empire Germany’s 
foreign trade would not be worth talking about. 
The manufacturers in Germany could do nothing 
without these men in times of peace, and that the 
British Government should maintain and encourage 
them in time of war is so terrible a menace to British 
interests that it must be stopped. It must be stopped. 

How is it possible that we, as manufacturers, can 
allow ourselves to fall in with a scheme for main- 
taining the goodwill of our German competitors 
during the war so that that goodwill may and will 
be used against us the moment the war is over ? 
What is the use of killing Germany politically if we 
are to nurse her industrially and commercially ? 

As above stated, there are two ways open to our 
business people to put a stop to this. They must 
either rise up in their combined strength and compel 
the Government to modify its policy or they must 
themselves ascertain the conditions of the various 
alien enemies trading in this country, issue a “ Black 
List’ containing the names of those individuals 
and firms who are distinctly undesirable, and pledge 
themselves not to deal in any way with any of them, 
whatever the Government’s view of such individuals 
or firms may be. 

There is no reason whatever why, because the 
Government says that you may deal with such and 
such a firm, you should do so if you do not wish to. 
If, therefore, buyers and sellers in this country refuse 
to do so the business otf such firms will be killed except 
in so far as British Government contracts are con- 
cerned. 

It would be preferable, of course, for the mapu- 
facturers to bring the Government to see the error 
of its ways, and this can be done if all the engineering 
associations and the individual manufacturers, backed 
up by the technical Press of the country, will bring 
their weight to bear to make the Government study 
their interests. The co-operation of the trade unions 
should also be invoked and ought to be forthcoming, 
for the working men of the country will be the 
greatest sufferers of all if we are, during the war, to 
prop up those German concerns that have done them 
so much harm in the past. It is inconceivable that 
the Government, if approached by master and man 
throughout the country, will turn a deaf ear to so 
vital a matter. 

I attribute the present policy of the Government 
purely to that fundamental ignorance of trade 
matters of which, until recently, it was the habit 
of the ordinary British official to boast. That the 
various departments are now collaborating with the 
Board of Trade “to help British firms to obtain 
Germany’s trade ” shows that they mean well. But 
the publishing of a few belated statistics of what 
Germany is doing will not help us to take over her 
trade when the Government is doing everything in 
its power to help Germany to retain it. The truth 
of the matter is that the Government does not know 
how to act in the matter, and the manufacturers and 
the men must teach it. 

When war was declared we had a splendid but 
infinitely too small an Army. There was no one in 
the Cabinet who knew how to make a larger one. So 
the best expert in the country was, in response to a 








universal appeal, made Minister of War, and he is 
now working against time to make good that deficiency 
which had nearly wrecked the Empire. He under- 
stands the subject and he has the country’s confidence. 
For Heaven’s sake let us have the best man that can 
be found in the country for dealing with trade 
questions in these days of crisis. On the Govern- 
ment’s policy in that direction to-day will depend 
the condition of our trade when the war is over. If 
the Government will not be moved to recognise the 
alien enemy as an enemy, then, as above explained, 
the only thing to do is for the purchasing public to 
make its own definition of an “ alien enemy,” carry 
out its own investigations as to which firms and indi- 
viduals are to be classed as such, to issue a list of 
them, and to stop their trading. 








LITERATURE. 


Methods of Machine Shop Work. By F. A. Halsey. 
London: McGraw-Hill Book Company. Price 
10s. 6d. net. 

Many books hailing, like this one, from America 

have been published purporting to deal with machine 

shop methods, processes, and tools. So far as we in 
this country are concerned nearly all these volumes 
may be neglected without material loss. Many of 
them are merely collections of recipes, dodges, and 

“* kinks,” and serve more to reveal the cleverness of 

their authors than to educate their readers, Others, 

while probably highly valuable in the country of 
their origin, are almost useless here by reason of the 
differences existing in our tools, methods, and men. 

Not a few will be aismissed at once by practical people 

because they attempt to teach that which should and 

can only be learnt in the shops. 

The title of Mr. Halsey’s volume and the indication 
that it is intended “for apprentices and students 
in technical and trade schools” did not lead us to 
hope that it would prove any better than its numerous 
forerunners somewhat similarly inscribed. But, 
having studied the book, we have arrived at the con- 
clusion that its title is misleading and that its dedica- 
tion is misplaced. It would much more fitly describe 
its contents to call it “‘ The Natural Philosophy of 
Workshop Methods,” and while apprentices and 
students will undoubtedly study it with great advan- 
tage to themselves, its value is by no means confined 
to those at the commencement of their careers as 
engineers. 

Mr. Halsey is not concerned with particular methods 
or particular machines or particular systems of work- 
shop production. He is concerned with such things 
as the difference between *‘ making’’ and “ manu- 
facturing’’ machine parts, the inherent tendency 
toward degradation of workmanship, the function of 
precision work, the three kinds of accuracy—of form, 
size, and position—systems of measuring size, the 
comparative accuracy of line and end measures— 
that is, of “sight”? and “‘touch” methods—the 
measurement of errors, the forms and uses of gauges, 
fits and limits, the merits and faults of the different 
systems of driving machine tools, and so on. Through- 
out the book the standard of writing is very high and 
the clearness with which the author expresses himself 
most praiseworthy. It is a book that, despite its 
American origin, will be as useful here as in any other 
country, and one that no one wishing to be more 
than a mere mechanic can afford to ignore. We have 
found only two errors in it. On page 29 the author, 
speaking of “‘ the foremost scientific society of the 
world,” refers to the British Association instead of to 
the Royal Society. On page 122, in the account of 
the Johansson combination gauges, the second set 
of addition sums should all four start with the figure 
“2°”? and not with “ 1.” 


SHORT NOTICE. 

Electric Traction. By Lionel Calisch. Lcndon: The 
Locomotive Publishing Company.—The subject with which 
this little book deals is a broad and important one, and no 
author, however concise he may be, can hope to do justice 
to it in a volume composed of a little over one hundred 
pages. Nevertheless, as an introduction to the subject, 
this little book, which is the'outcome of a series of articles 
in the Great Eastern Railway Magazine, is worthy of praise 
and should, we think, assist those who are in need of 
elementary instruction. It sets forth very clearly the 
advantages of electrification, deals in a general way with 
continuous and alternating-current working, discusses 
various problems involved and illustrates modern electric 
locomotives, motor coaches, overhead equipments, and 
other things associated with electrified lines. The amount 
of electrical knowledge needed to follow the author is very 
slight indeed. Like most writers on electric traction, Mr 
Calisch appears to have a pet system, namely, the con- 
tinuous-current system. The single-phase system, we 
are told, is still very young, and consequently little is so 
far known about its capital and operating costs. Its 
chief advantage, it is stated, lies in the simplicity of power 
distribution—it requires no sub-stations with moving 
machinery ; but, unfortunately, experience has already 
shown that the limitations of the system are due to the 
rolling stock equipment. This, it is contended, is extremely 
heavy owing to the transformers and _high-tension 
apparatus which are carried on the cars, whilst the motor 
itself is very heavy and less efficient than a direct-current 
motor. Needless to say, there are many who do not 
share these opinions. 
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It is worthy of mention that the sets were guaranteed 
to develop a total overload of 4200 kilowatts for six hours 
THE BRITISH THOMSON-HOUSTON MAGN ET 0 | witha temperature rise at the end of this period of 8} deg, 
Fah., but as the generators were found to run under this 
condition quite cool the makers agreed to a still higher oyey. 
load rating. Furthermore, they agreed that an additiona| 
superheat of 100 deg. might be used, which has reduced 
the steam consumption given in the above table.  Priop 
to the erection of these new sets the whole of the current 
sent out from the Marylebone electricity works was pro. 
duced by direct-current generators, but as we reported, 
some time ago, load conditions called for additiona! }) lant 
and it was decided to employ three-phase high-pressure 
generators and converting machinery. The low steam 
consumption of these machines has led the engine: rs to 
call upon them to supply a large portion of the load. Iron, 
the table given it will be seen that during the week ending 
August 27th of this year only 1264 units were generated 
by the direct-current sets, whilst in the correspording 
week of last year the old machines produced no fewer 
than 253,718 units; the alternating-current units gencrated 
during the week ending August 27th of this year amount. 
ing to 297,200. The table shows that these new machines 
have greatly improved the efficiency of the station as 
whole, and the chief engineer and general manager, \ir. A. 
Hugh Seabrook, is very pleased with their perforiance, 
The increased overload capacity permitted hy the 
makers has added considerably to the value of the units 
and has made the cost per kilowatt very low. One «! the 
sets is shown in the accompanying illustration. 











SHEET METAL WORKING MACHINERY. 
No. IT®. 


Or all the firms engaged in the production of sheet 
metal working machinery in this country none is better 

















Fig. 1 known than Taylor and Challen, Limited, of Birming|iam. 
In connection with the present series of articles, we 
- xcently visited the fi 1 spent instructive day j 
THE B.T.H. MAGNETO. | _NEW TURBINES FOR THE MARYLEBONE ite alias sak Serer “The possibilities of "he 
oar } ELECTRICITY WORKS. sheet metal working press are, as we have already re- 
In our last issue we alluded to the fact that one of the At the Richmond-street works of the Marylebone | marked, too large to set down in print, but should anyone 


needs of the moment was that British works should at electricity supply undertaking the Oecerlikon Company | desire a good general survey of what can be and has been 
once take up the manufacture in quantity of magnetos | of Switzerland has recently erected two 3000-kilowatt | done, a visit to the firm’s show-rooms will prove a liberal 
for internal combustion engines, and we are glad to learn | three-phase turbo generator sets, each generating education. In our opinion, one of the most remarkable 
that after many months’ experimenting the British | at a speed of 3000 revolutions per minute current at | points to be noticed is the fact that pressed sheet metal 
Thomson-Houston Company has brought out a design | a pressure of 6660 volts and at a periodicity of 50 can be made in many instances to replace light iron castings 
which it will very shortly put upon the market. This periods per second. On the official tests, which were with great advantage in cost, strength and finish. A 
apparatus is illustrated by the figures herewith, from | carried out a short time ago, very satisfactory results good illustration of this is the cover for an electricity 
which it will be seen that what may be regarded as standard | were obtained, the steam consumption proving better’ meter shown in Fig 11. This is formed from a b'ank sheet 
design has been closely followed. It is made, of course, 
with the high degree of accuracy that is necessary in 
magnetos, and we are informed that no less than three 
thousand special jigs and limit gauges have been prepared 
to provide for its manufacture on a large scale. 
The B.T.H. magneto has a base and end-plates of 
° aluminium, and is totally enclosed and weatherproof. 
There is a fine gauze protection cover over a small opening 
in the top, which enables air to reach and ventilate the 




















3000-K.W. THREE-PHASE OERLIKON TURBO-GENERATOR 


than that guaranteed. It was specified that at full load about ,,in. thitk. It is dished to 3]in. deep, has a beading 
the consumption was not to exceed 13-27 lb. per kilowatt- formed round its rear and has a face raised on its front. 
hour; but on test the figure obtained with one set was It is formed in a toggle drawing press, and does not require 
12-88 lb. and 12-92lb. with the other. The following to be annealed during the process. 

table gives the steam consumptions of both sets at full Although we are here concerned strictly with sheet 
load, three-quarter, and half load, the steam pressure being metal working machinery, it may be remarked that this 
190 lb., the temperature 485 deg. Fah., and the vacuum type of plant has many developments in widely different 
28.5in. The National Physical Laboratory calibrated all fields. In these developments Taylor and Challen have 





Weekly Statement Ending with August 27th, 1914. 




















. Week ending | Correspond- (orrespond- To date, To date, To date, 
Fig. 2 August 27th ing week, ing week, | August 27th, | August 27th, August 27th, 
g ) 
1914. 1913. 1912. 1914, 1913. 1912. 
re eee 8x6 ¢ ; 2 10,486 8,723 
armature. The magnets are made longer than usual, eames Sone Re eet aoe eee Se. 2% fs a oo a4 29 ia 42 "90.21 “10.31 
this resulting in greater pertaanency and a hotter spark | Average price per ES eh ame ogee ae 14/0.24 15/1.86 p 14/1037 15/11 Az 
at low speeds. The magnets are made from a special | Percent. increase.. .. .. .. e ye eae ms 49 = 95 -_ cae 0) 
é ; i satentivitv Se eee ee te we 27 317 7,792 3,96 
grade of tungsten steel possessing great retentivity. ‘ “satis ct cel 1 ala a eng 14.51 3 63 "11.94 63.25 
Che armature is neat and compact, the condenser being | pence EA ed ei RTOS seem ee ale "306 ‘387 365 _ 406 
contained in a brass cap at one end of the core ; the dielectric | Per cent. increase .. 20.933 3.20 10.10 47.09 
of the latter consists solely of pure mica sheets. The arma- | 
ture shaft is mounted on ball bearings, the greatest COPS | siasip renerated) 0.0:... 153,718 883,275 6,684,410 5,347,210 
having been exercised to ensure good lubrication, whilst vi es — 7,206,4 . 
a . . . . . . ro - cm i re —-o 
totally excluding oil from the windings. The insulation of | _,, », total. = 80,7 eS i go ‘ 
= ° ° ° ° Js i 22,4§ $22,225 4, 16. 206, 
the armature windings is effected by means of vacuum im- bg — 196,800 5,594,000 5,120,275 4,114,850 
pregnation, and for filling an insulating substance which [Increase .. .. 1,500 473,726 1,005,425 406,01: 
: er : ma oF 94 49 95 
cannot subsequently soften is employed. After winding, ~~ cent. yw - aw ~ 0 
2 eoil is cov 7 avy i : : : er cent. sold to generate 7k 13.70 16. 10.5 
the « oil is covered with a heavy jacket of suitable insulating (a) Maximum load on feeders Say 7,956 7,095 5,640 
material, which by subsequent treatment is converted (b) Maximum load on batteries 693 1,776 2,011 
into a homogeneous waterproof unit. As an additional, (¢ sr ee or a ae il re} van oe 
. 2 . . | 7 at ste ue 085 f 
safeguard for the armature insulation, a safety spark gap oar oa shat, oa aaaaiia 37.08 23 60 
is provided, which, in the event of the voltage rising to an | Load factor B.. 40.25 29 81 


abnormal value, acts as a safety valve to prevent break- | - 

down of the insulation. 
The contact maker is shown in the illustration—Fig. 1 the instruments used on the tests and checked the | frequently been pioneers, and in their shops and show- 
-which also shows the rotating and stationary portions corrections and readings. | rooms indications of the fact are to be found. * Coining and 

of the distributor. * : : | medal pressing machinery, for instance, forms a large 
These magnetos are at present obtainable in three sizes Turbine Turbine Guarantee. | and important part of the firm’s output. It is, indeed, 

a small size suitable for single-cylinder motor cycles and mbit a cetheiiitinns .. pe . ar prepared to supply practically all the machines required 

two larger sizes intended for use on four-cylinder cars. Three-quarter load, ditto... .. .. 13.04 .. 13.21 at - — — 

Other sizes are in course of development: Half load, ditto .. .. :. i: « 14,00 .. 14,06 





* No, I. appeared September 11th. 
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in a mint from the actual coining presses to the moulds 
and pouring frames for the molten metal, assay cutters 
and © overlooking ”’ machines for facilitating the inspec- 
tion of the finished coins. Cartridge-making machinery 
3 another of the firm’s specialities. The drawing of the 
prass cartridge case is performed in machines closely 
allied to or identical with those used in working heavy 
sheet metal. In addition, the firm makes machines and 
plant for squirting molten lead into rods, for making 
these rods into bullet cores, for drawing the cupro-nickel 
envelopes, for assembling and finishing off the combined 
core and envelope, for drawing filling, varnishing, and 
cleaning the percussion caps, and for filling and bulleting 
the cartridge cases. Gunpowder and cordite-making 
plant and machinery forms an equally important develop- 





Fig. 11—ELECTRICITY METER COVER 


ment of the firm’s business. Machines for compressing 
tea and such-like loose material, for pressing wood fibre, 
vulcanite, composition, &c.—as, for example, employed 
in making serewed bottle stoppers in vuleanite—for cutting 
out and embossing rubber shoe soles, and for many other 
special purposes all fall within the firm’s range of 
productions, 

Confining ourselves to sheet metal working machinery 
we may start with a reference to the belt-driven screw 
press shown in Fig. 7, page 280. The manner in which this 
press operates was indicated in connection with a similar 
machine described in our first article. The driving shaft 
has a slight endwise movement and according as the left 
or right-hand friction wheel is pressed against the fiy- 





Fig. 12—CLUTCH 


wheel, so the screwed ram is caused to descend or ascend. 


On the down stroke the driving radius of the friction | 


wheel increases with the descent, so that the fly-wheel 
rotation is subject to acceleration. Just before the blow 
is delivered, the transmission is automatically intercepted, 
and immediately after the blow it is reversed on to the 
other friction wheel. Near the top of the up stroke the 
fly-wheel strikes against a horizontal bar that throws the 
lifting friction wheel out of gear, and moves the driving 
shaft into mid position. The character of the blow 
delivered by a machine of this type, it is interesting to 
note, is something mid-way between the impact of a 
falling weight and the squeeze of a crank and connecting- 
rod machine. Unlike the latter class of machine, great 
nivety in the adjustment of the dies and in the thickness 
of the blank metal is not required. The top die will fill 


for designating the products of drop hammers and tools 
of that class, in which the metal is worked hot. No hard 
|} and fast rule can, however, be laid down, for while the 
product of a drop hammer is clearly a stamping and the 
product of the press illustrated in Fig. 8 and about to 
be described, is clearly a pressing, either term could with 
justice be applied to the product of a hydraulic forging 
press or that of the screw press illustrated in Fig. 7. 

The machine shown in Fig. 8 is a toggle action drawing 
press. We may say here that the adjective ‘* drawing ” 
implies that the machine can tackle deep dishing work, 
such as heavy basins, milk cans, &c. Where the work is 
small and the dishing light, as in making thimbles, percus- 
sion caps, &c., the machine employed is called a cupping 
press. The press illustrated is of the standard toggle 
type produced by the firm, and has one or two features 
particularly worthy of attention. It will be noticed that 
the balance weight for the outer, or pressure plate, slides 
is situated right on top of the frame work, and that it 
is reminiscent of the balance weight of a deadweight 
safety valve. The load is transmitted to the slides by 

| means of four posts, one at each corner of the balance 
weight table, thence upwards, over pulleys and downwards 
| to the slides by means of chains. Not only is space econo- 
mised by this arrangement, but should anything break 
the balance weights will not come tumbling down on 
top of the workman. The control handles on the machine 
may appear somewhat complicated. They are made so 
intentionally. In fact, the machine cannot be operated 





“THe Encineca”™ 


Fig. 14—SPINNING A JUG 


| unless both hands are used and held on the levers. Experi- 

' ence has shown that this arrangement reduces the number 
of accidents to fingers, &c. The system is, we believe, 
insisted upon by the factory inspectors, and is adopted in 
all Taylor and Challen machines. 

The friction clutch used in the machine under notice 
is of an interesting design. Although it is old and has 
been described before, we may illustrate it here as it 
is to be found in nearly all the firm’s power-driven tools. 

| A sketch explaining the construction is given in Fig. 12. 
Here A is the driving and B the driven member. The 
| latter is a dise with a pinion C on one side and a ring D 
/on the other. The member A may be the fly-wheel, 
and is provided with anything up to six pairs of pincers E 
| with wood block jaws adapted to engage the ring D. 
When the clutch has to be operated the pincers are caused 
to grip the ring D by moving over the member F, which 
is provided with a suitably tapered rim. This clutch, 
| we are informed, has stood every test in the course of its 
| long career. Its action as demonstrated to us appears 
to be instantaneous, and it can be used to stop the press 
dead in any position, a feature of value in the operations 
connected with the setting of the dies. It may be remarked 
that the jaws of the pincers are balanced in such a way 
that centrifugal force acting on them tends to open them. 
The machine illustrated in Fig. 8 is shown engaged in 

| producing motor radiator fronts in brass, 24in. high by 
' 4in. deep in the dishing, at one operation It is particu- 
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Fig. 13—STAGES IN DRAWING A DISH OR PAN 


the lower die with the blank metal completely in all 
cases. For this reason the machine is employed exten- 
sively for coining purposes and for producing coining dies 
from the original engraved samples. It has, however, 
many applications in sheet metal working and is, in 
particular, used for work having sharp corners. The 
inachine illustrated has a fly-wheel 60in. in diameter and 
weighing 15 ewt., and its slide has a stroke of 10in. In 
our engraving it is shown bevelling the edges of chain 
link blanks by squeezing the blanks between a flat upper 
die and a lower die, the internal periphery of which is 
lilletted off. 

It may be convenient here to call attention to an 
etymological point. In very many cases the products of 
sheet metal working machinery are referred to as 
“ stampings.”’ It would avoid much confusion if they 
were called “ pressings,” the other word being reserved 


larly intended for this class of work, which includes heavy 
| basins, motor hubs, motor wheels, and, in fact, all jobs 
| requiring large dies and considerable power. From a 
| 42in. diameter blank it will draw a cylinder 28in. in 
| diameter by Sin. deep, or one 25in. diameter by 10in. deep. 
| In Fig. 9 a larger press of the same general design is 
| shown. Apart from its size the chief point of difference 
| to notice is the alteration in the balance weight arrange- 
| ment. There are two such weights, one on each side of 
| the centre line. They are box-shaped and have a semi- 
cylindrical undersurface that fits into two upwardly 
curved brackets on the frame. The weights are attached 
| to cross levers which at their other ends are tied to the 
| pressure plate slides. Should anything give way, the 
| weights will fall into the curved brackets without danger 
to the operator. In this, as in other toggle action presses 
| made by the firm, the toggles are actuated by cams on 








the crank shaft. By this arrangement the pressure 
exerted by the blank holder during the ‘‘ dwell” at the 
lowest point of its stroke is made uniform, while, in addi- 
tion, the blank holder can be arranged to move quickly 
out of the way on the upstroke. In Fig. 10 a nearer view 
of the lower portion of the press illustrated in Fig. 9 
is shown. In both engravings the press is shown engaged 
on drawing the ends of railway gas cvlinders from a steel 
blank 44in. in diameter by jin. thick. The operation 
represented is the fourth and final draw. The work is 
annealed in this case between the third and fourth draws. 

Fig. 10 is interesting because it illustrates the use of 
what is called an inside pressure plate. This pressure 
plate or blank holder is shown at A. It is a hollow cylinder. 
‘The rounded nose of the top die is shown at B just pro- 
jecting from within the blank holder. To make this and 
other points quite clear to our readers who may not be 
conversant with the principles of sheet metal drawing, 
we reproduce in Fig. 13 some diagrams explaining the 
stages involved in drawing from a circular blank A an 
article of the form shown at B. 

The operator places the blank, lightly rubbed over with 
oil, on the lower die C and starts the machine. The 
pressure plate or blank holder D and the upper die E 
descend, the former reaching the blank first and holding 
it down tightly on the lower die. The top die now reaches 
the blank and presses it down into the lower die, as shown 
at I. What exactly happens to the blank during this 
process it would be difficult to say. We know that the 
metal is not compressed and measurement will fail to 
detect any difference in the thickness of the sheet before 
and after pressing. The bottom of the dish, however, 
is, we may say with certainty, composed of the metal 
originally over the hole in the lower die. The metal 
composing the side wall of the dish has been drawn into 
the lower die from beneath the pressure plate. The 
necessity for a pressure plate is obvious in cases where 
the article to be drawn is to have a flange or lip round its 
top, for it is the duty of the pressure plate to keep this 
flange from crinkling. At the same time the pressure 
plate plays a most important part in the successful forma- 
tion of the dishing itself, and for moderate and large- 
sized articles even without flanges its use is indispensable. 
The article having been pressed, the blank holder and 
top die rise up as shown at G and bring with them the 
extractor H, which rising from within the lower die lifts 
the article upwards. 

If the article is too deep to be dished completely in one 
operation, an inside pressure plate J is used. The partially 
dished article K is placed on the lower die, and on the 
machine starting the coned nose of the pressure plate 
enters inside the mouth of the article and holds it down 
against the coned mouth of the lower die. In this con- 
dition the top die descends from within the pressure 
plate and does its work as before. The article is shown at 
L on the point of being ejected. 

In conjunction with a drawing press, a spinning lathe 
makes it possible to produce many articles of a partially 
closed section in a ready and economical manner. Fig. 14 
will help to make the spinning process clear to our readers. 
Here the article as received from the drawing press is 
shown at A, while the finished article—apparently a vase 
or jug—is shown at B. The pressed article is inserted 
as at C into the interior of a chuck D screwed on to the 
spindle of the spinning lathe. A circular pallet plate E 
mounted on the centre line of the lathe spindle is advanced 
into the interior of the article to hold it in place within 
the chuck. A roller F of suitable shape is arranged to 
revolve on a bush G carried on the shaft H. The bush is 
bored excentrically and can be fixed to the shaft H by 
means of the clip J. The excentric motion is provided 
in order that the pressure of the roller against the blank 
may be adjusted. The spinning tool consists of a roller 
K mounted on the compourd slide rest. Starting hard 
up against the chuck, the roller is gradually worked down 
towards the mouth of the article by which time the sheet 
metal has been spun down to the curve of the roller F. 
Two or more different shapes of roller may be required 
before the article is completed, as the metal will only 
stand a certain amount of working at each stage. The 
metal may become very hard during the spinning process, 
and may have to be annealed between each stage. The 
chucking arrangement is such that the machine may be 
run continuously without stopping for changing the 
work, 








LrecruREs AND DEMONSTRATIONS FOR SANITARY OFFICERS.— 
The fifty-eighth course of lectures and demonstrations for 
sanitary officers will be given under the auspices of the Royal 
Sanitary Institute from September to December next. The 
course comprises the following lectures :—Part I.: Four lectures 
on elementary physics and chemistry in relation to water, soil, 
air and ventilation, and meteorology ; twenty-one lectures on 
public health statutes—orders, memoranda, and Model By-laws 
of the Local Government Board and the by-laws in force in the 
Administrative County of London; the practical duties of a 
sanitary inspector, e.g., drawing up notices as to sanitary defects, 
drain testing, disinfection, methods of inspection, note-taking, 
reporting, and elementary statistics, taking of samples of water, 
food and drugs for analysis; municipal hygiene or hygiene of 
communities, including prevention and abat t of nu e8, 
sanitary defects in and about buildings and their remedies, 
water supplies, sanitary appliances, drainage, refuse removal 
and disposal, offensive trades, disinfection ; and building con- 
struction in its sanitary relations, local physical conditions, 
measurement and drawing plans to scale. Inspections and 
demonstrations are arranged in connection with the lectures, 
and include visits to disinfecting stations, dairy premises, 
municipal depéts, artizans’ dwellings, offensive trades, water- 
works, common lodging-houses, sanitary works in progress, and 
refuse and sewage disposal works, and other public and private 
works illustrative of sanitary practice and administration. In 
the course of the demonstrations the routine of an inspector’s 
office work and duties is explained to the students. Part IL: 
Seven lectures on meat and food inspection, including taking of 
samples of water, food, and drugs for analysis. Practical 
demonstrations of meat inspection are —_ The various 
subjects to be dealt with will be given by well-known authorities, 
and will be illustrated with diagrams, drawings, models, and 
lantern slides. The lectures will include the subjects scheduled 
for the examinations of the Institute and the Sanitary Inspectors’ 
Examination Board formed by the Royal Sanitary Institute 
and other bodies. Further information can be obtained on 
application to Mr. E. White Wallis, secretary, the Royal Sani- 
by: Institute, Parkes Museum, 90, Buckingham Palace-road, 
8.W. 
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VERTICAL DRILLING MACHINE. 


THE vertical drilling machines hitherto built by A. A. 
Jones and Shipman, Limited, of Leicester, have been re- 
designed in accordance with the lines laid down in the 
accompanying engravings and can now be obtained in 
various sizes capable of drilling to the centres of circles 

















Fig. 1—VERTICAL DRILLING MACHINE 


ranging from 20in. to 30in. in diameter. The machines 
are particularly intended for heavy duty and have been 


thrown on them in manufacturing shops. 

Our engravings represent the 30in. design. The machine, 
it will be noticed, is driven from a four-step belt cone 
countershaft at the base of the column through a similar 
cone and back gearing on a horizontal shaft at the top of 
the column. The back gear ratio is 6} to 1. With the 


| 
| 


| 





quill or rack bush 34in. in diameter. The maximum 
vertical movement of the spindle obtainable with the 
rack bush is l5in. The weight of the spindle and its bush 
is counterbalanced by a weight inside the main column 
and connected to the top of the rack bush by a roller chain 
passing over two pulley wheels. A second weight inside 
the column is connected in a similar manner with a point 
on the sliding head supporting the rack bush. The chain 
in this case passes over a pulley and a sprocket wheel. 
To raise or lower the sliding head this sprocket wheel is 
rotated in the appropriate direction by a reversible ratchet 
lever—A in Fig. 2. The operation, it is claimed, ean be 
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the column. The pedal D is readily detached whew the 

| base of the machine is required for supporting work. ‘The 
feed motion is transmitted down the shaft F through a 
dog clutch controlled by the lever G, a right-angled trans. 
mission, and a worm and worm wheel on to the rack bush, 
An automatic adjustable stop H can be set to strike the 
lever G and stop the feed at any desired point. 

Two means of applying a hand feed are provided, ong 
by means of the hand wheel J, the other—a sensitive «1,6 
by means of the lever K. The details of this pat: :iteq 
cross axle feed mechanism are shown in Fig. 3. The feed 
obtained by means of the hand wheel J—Fig. 2—is t; ang. 
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Fig. 3—SENSITIVE FEED FOR DRILLING MACHINE 


The head can be locked 


effected quickly and sensitively. 
It has a total vertical 


securely in any desired position. 
movement of 24in. 


The circular work table is 27in. in diameter and is 


| rotatable on an arm projecting from the main column. 


designed to withstand the severest stresses that could be | of 164in. by means of a rack and pinion. 


The arm may be raised or lowered through a total height 
The table and 
arm can be removed so as to set free the base of the 
machine for the support of extra large work. Between 
the spindle nose and the top of the circular table the 
maximum possible distance is 40in. and between the 
spindle nose and the top of the base 56}4in. 

The arrangement for shifting the main belt from the 


countershaft running at 400 revolutions per minute the ! fast or loose pulley to the other consists of a hand wheel B 























Beck Gear Ratio 
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Fig. 2—FRONT AND 


eight spindle speeds obtainable are 16, 25, 40, and 64 
revolutions per minute with the back gear and 100, 160, 
250, and 400 without it. The top horizontal shaft is 
hollow and lubricating grease is forced through its centre 
from a grease cup at its end. The grease is taken to the 
outside of the shaft and along a spiral groove to the back 
gear and cone pulley. 

From the top shaft power is transmitted through 
hardened steel bevel gears to the spindle. This spindle 
is 2in. in diameter and is. surrounded by and rotates in a 


: ™) 400 RPM 
oh \ 


¥ 


Swain Se 


SIDE ELEVATION OF DRILLING MACHINE 


operating in conjunction with a steel rack, a lever, and a 
belt fork. One turn of the hand wheel is sufficient to 
throw the belt from one pulley to the other. 

Power for operating the feeds taken off the main spindle 
and is led by means of sprocket wheels and a roller chain 
to the feed gear-box C. The gears in this box are con- 
trolled by two dial handles and give six changes of feed, 


namely, lin. per 28, 40, 58, 80, 115, and 168 revolutions. | 
This | 
motion is controlled by a foot pedal D and a rod E inside | 


A reverse motion is provided for withdrawing taps. 


mitted to the spindle through the worm and worm wi). el 
in exactly the same way as the power feed. The sensitive 
feed lever K is, however, mounted on the end of the cross 
axle carrying the worm wheel, and as it is impossible to 
drive from a worm wheel to a worm some arrangement 
has to be made to disengage the connection before the 
sensitive feed can be applied. This-is frequently done 
by arranging for the worm to be dropped out of gear with 
the worm wheel. In this case, however, the two are con- 
stantly in mesh, both being carried on fixed bearings. 
The worm wheel A—Fig. 3—is loose on the cross axle, 
and inside it is a wheel B keyed at C to the axle. The 
wheel B is formed with V-shaped teeth all round its 
periphery. The worm wheel carries a pin D flattened 
where it lies over the wheel B and provided with a depend- 
ing toothed quadrant E on the other side. This quadrant 
meshes with teeth formed on the surface of a knurled 
sleeve F surrounding the cross axle. By rotating the 
sleeve F to left or right according to the direction of the 
power feed required the worm wheel A is engaged through 
the pin D with the wheel B and transmits the power 
through the cross axle and the pinion G to the spindle 
rack. With the quadrant E in its middle position the 
engagement between the wheels A and B is interrupted 
and the operator is free to apply the sensitive feed from the 
lever H. This lever is adjustable in length, being held in 
position by the spring J. 

The machine illustrated weighs approximately 25 cwt 
to 26cwt. As examples of its capabilities we are informed 
that under normal conditions it can drill as follows :- 


Diameter of drill. Penetration speed. 


In. * In. per min. 
1 vo Ad 
14 9 
ih 64 
2 23 


It may be noticed that the first three tests show a removal 
of 11-1 cubic inches of metal per minute, while the last 
represents 8-65 cubic inches. The drill itself and the 
metal operated upon have, of course, a material influence 
on the results obtained. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 2nd. 


Inquraies for crude and partly finished steel for export ar 
increasing daily, and it was stated to-day by a good authority 
that present and prospective inquiries would probably aggregate 
a quarter million tons, including rails and shapes to all outside 
countries. Up to to-day the volume of business for foreign 
delivery of steel has been placed as high as 100,000 tons. 
American mills are putting themselves in shape to meet any 
demand, though it would appear that if this demand shoul 
exceed one-half present output that postponed deliveries woul: 
be inevitable. No attempt will be made to take advantage of 
foreign buyers. Domestic demand is not heavy. Financia! 
conditions are largely responsible. An inquiry is under cor 
sideration for pipe—8in. steel—to lay a line 600 miles long from 
Oklahome to Port Arthur, Texas. The largest recent inquiry 
for cars calls for 2000 for a western road. There is an inquiry 
for 30,000 tons rails for Australia. Steel and iron bars are in 
better demand than for months, even at a sligkt advance. 
Structural material and plate move rather slowly. As to price 


| the entire market shows an upward tendency, due largely to 


prospective demands from European, South American, and othe! 
outside sources. The American mind is stunned at the magn- 
tude of the European contest, and abounding sympathy under- 
lies all expression. Vigorous efforts are being hurried to find 
facilities for delivering crops and merchandise across the water. 
There remains nothing for the copper producing interests to de 
but to curtail production to the extent of curtailed consumption 
abroad, and that is being done. Domestic brass and copper- 
smiths are busier than they were and are buying more freely. 
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PROVINCIAL LETTERS. 


Huring the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
nical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
th letters from our correspondents in the provinces will, 
jor the present, be published in an enlarged and extended form. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Iron Trade and High Freights. 


To a considerable extent the iron and steel 
industry is at the moment living on Government orders 
which have come to Birmingham and South Staffordshire 
in large quantities. There is also considerable optimism 
as to the general industrial position. Makers are able to 
report some re-orderings from abroad following the 
cancellation of contracts on the outbreak of the war, but 
the high freights stand in the way of an extension of the 
overseas business. Manufacturers seriously complain 
that to some destinations rates have been advanced by 
the steamship companies as much as from 25 to 50 per 
cent, over recent rates—figures which are considered out 
of all proportion to the war necessities. Orders in respect 
of Government work relate very much to bar iron, hoops, 
small rounds, fencing wire and galvanised sheets. There 
are also reported the placing of large orders for brasses 
for gun-carriages, &c. Horseshoe iron orders are another 
feature of War-office requests. The supplies for military 
purposes have to be in by specified dates. These cover 
a very extensive list of goods, and the material for con- 
sumption is more of finished iron than steel. Several 
Black Country mills are quite unable to meet their obliga- 
tions in the way of prompt delivery. The enlistments 
from the works and factories have been very numerous— 
Birmingham alone has sent over 20,000 men—so that 
some ironworks have had to abandon the night shift, 
thus cutting down their production by one-half. Happily, 
taking the district generally, unemployment has not 
increased materially during the week. The withdrawal 
from industry of the tens of thousands of men who have 
joined the Army has had a considerable influence in this 
direction, of course, and employers are resolute in their 
determination to provide for lessened production by short 
time working instead of dismissing large bodies of men. 


Manufactured Iron Conditions. 


No alteration was made to-day—Thursday—in 
Birmingham in the price of marked bars, which stand 
at £9. But £8 and even £8 5s. was being quoted for 
unmarked bars, leaving a margin of only 15s. and £1 
between common and best iron, whereas the usual margin 
is £1 10s., and six weeks back it was £2. Opinion therefore 
on the market was that the Marked Bar Association will 
soon be making another advance. There is considerable 
divergence in the quotations for second-class bars. Busi- 
ness is done for the most part at about £8 delivered 
Birmingham ; some makers require 2s. 6d. above that 
figure. Common bars for the nut and bolt and hurdle 
trades cannot be bought under £7 10s. to £7 15s., delivered 
Darlaston. This branch is now righting itself in some 
measure, home supplies being readily available to take 
the place of the consignments formerly received from the 
Continent. Gas strip manufacturers, relieved of con- 
tinental competition, are endeavouring to improve on the 
new basis of £7 10s. to £7 15s., but do not meet with much 
success. Business is fairly good. Puddled bars have 
advanced during the present crisis about £1 to £1 5s. per 
ton, and are now quoted £5 12s, 6d. to £5 15s., and some 
makers are even asking more. 


Galvanised Iron Exports Released. 

The restraint on the export of galvanised 
sheets has not lasted long. To the intense satisfaction 
of the trade the prohibition has now been removed—or, 
as some makers prefer to read the order, been *‘ relaxed.” 
The reversal of the recent Government policy was almost 
a necessity if these large works were not to be entirely 
brought to a stand, so serious was the restrictive step. 
Galvanisers are now hoping for an autumn trade. The 
arrival of supplies of spelter from America has also con- 
tributed to give more elasticity to the market. These 
imports will be subject to the claims of the State, the 
lirst consideration being to ensure the ammunition supply 
and to provide the wire entanglements and the sheets 
required by the military for building and constructional 
purposes. When these requirements have been safe- 
guarded there will be sufficient spelter, it is hoped, for 
general trade purposes. This week 24 gauge corrugated 
sheets were on offer on Birmingham Iron Exchange at 
£14 10s. for home or export. Galvanisers state that they 
are doing their best to meet the calls of regular export 
customers, but they are naturally not prepared, in the 
difficult position in which they find themselves, to neglect 
the opportunity which the situation offers them to 
get higher prices. American spelter has been bought 
by local consignees at £28 per ton, Liverpool, and 
an even lower price is anticipated. The continental 
output continues very seriously reduced, but Belgian 
supplies are, it is understood here, coming into London at 
the present time at £28 or £28 10s. per ton delivered. 
Makers of galvanised sheets have still a lot of export 
business on their books, which up till now they have 
been unable to fill. It is hoped, however, that delivery 
will now gradually become possible. It is reported 
here that one works on the North-East Coast has.a War- 
office order in hand for 800 tons of galvanised sheets to 
be used up immediately in military buildings and erections. 
English spelter continues scarce, and is easily worth over 
£30 per ton delivered in London. The Government is, 
it is announced this week, taking practically the whole 
of the output of spelter from the works in South Wales, 
and many furnaces which could be kept going on the 
Government demand are idle through lack of skilled men. 








Pig Iron. 

Pig iron prices have given way a little, and most 
brands on Birmingham Exchange to-day—Thursday— 
could be bought at 1s. to 1s. 6d. below last week’s figures. 
The explanation is the failure of the Cleveland market 
to reflect the buoyant condition of the Midlands. The 
preparations for augmenting the output continue, but 
meanwhile smelters are content to make haste slowly. 
While stocks of pig iron are not heavy, there is no lack of 
supplies. South Staffordshire common forge qualities 
fetch 58s. to 60s., and part-mine is worth about 6ls. 
Best all-mine realises 90s. to 95s. for forge qualities, and 
97s. 6d. for foundry. Cold-blast’remains at 130s. North- 
amptonshire forge iron is rather easier, smelters quoting 
59s. to 60s., Derbyshire forge is up to 63s., and Leicester- 
shire 61s. to 63s. For a few special brands 54s. is still 
asked. 


Steel Trade. 


The recent advance in steel plates and sections 
of 5s. per ton appears to have had rather a chilling effect 
upon the market for the time being. The works are well 
engaged, however, and some houses are quoting above 
the new minimum with the object, apparently, of limiting 
their commitments. Lancashire boiler plates are quoted 
at £8, marine plates £8 2s. 6d., angles £7 2s. 6d., and 
joists £7 5s. per ton. The dearth of half-finished steel 
is making itself more and more felt. The disappearance 
of foreign material has left a huge gap to be tilled up. 
Steel rail orders happen to be searce, and happily this 
enables the native steel works to supply a sufficiently 
large quantity of billets, sheet bars, &c. But with struc- 
tural steel business improving somewhat, there is a 
lessening amount of half-finisned stuff available, and 
prices are likely to rise. Welsh competition is not much 
in evidence, the makers of the Principality preferring 
a ready market for sheet bars at £5 1Us. to £5 15s. to 
competing with the local rolling mills. These last quoted 
sheet bars £5 10s. for Bessemer sorts and Siemens qualities 
£5 15s., and occasionally as much as £6 per ton. Makers 
of steel wire hold large Government contracts and are 
in great difficulties for wire rods. British makers are 
asking high prices, which practically swallow up the wire 
drawers’ profits, and American quotations ot rods are 
at present no use to English consumers. If the war is 
prolonged, it is rumoured this week that the users of wire 
rods will go to the length of organising some method of 
supplying themselves with the requisite material. Since 
the outbreak of the war rods have risen fully £3 per ton, 
viz., from £5 to £8 per ton. 


Prohibition of Copper Exports. 


The following letter has been received by the 
Birmingham Chamber of Commerce from the Board of 
Trade :—* On the subject of the prohibition of the export 
of copper, I am directed to state that the matter has 
been further considered, and the Board are now advised 
that the prohibition extends also to alloys, such as brass, 
gun-metai, naval brass and Delta metal. The prohibition 
turther applies to such semi-manufactured articles as 
sheets, plates, circles, ingots, rods, bars, pipes, solid drawn 
tubes, condenser plates (unfitted), and condenser tubes 
(unfitted), but not to wire, angles, brazed tubes or cast 
tubes.”” Notwithstanding the foregoing, however, Bir- 
mingham manufacturers understand that with the consent 
of the Commissioners of Customs and Excise, individual 
shipments in fulfilment of orders of semi-manufactured 
products will be permitted. The basis price of cold-rolled 
copper has been reduced £2 per ton to £81, and cold-rolled 
brass and brass wire in Birmingham have been reduced 
jd. per lb. The basis prices are now as follows :—Brass, 
izd., subject to the usual extras on quantities of less than 
cwt.; brass sheets, 8}d.; copper sheets, 9d.; brass wire, 
basis size, 7jd.; 22 to 24 gauge, 9d.; copper wire, 
to 12 gauge, 10d.; 17 to 20 gauge, 10}d. per Ib. 
Makers of brass and copper stamped goods announce an 
advance of 10 per cent., as also do the makers of galvanised 
hollow-ware. 


Many Government Orders for Birmingham. 


Many of the most important of the industries 
of Birmingham and the district are feverishly active in the 
production of supplies required for the Government for 
the prosecution of the war. It goes without saying that 
the ordnance, arms and munitions companies are working 
at the highest pressure. Makers of light constructional 
steelwork in the Birmingham district are also busy on 
War-office orders, and there is a big demand for corrugated 
sheets for Army purposes. Hollow-ware makers and 
enamellers are, too, in receipt of large orders. Manu- 
facturers of wire have immense Government orders, and 
the suspension of the German supply of wire is giving 
makers trade for the home and export markets which 
hitherto they have been unable to touch. Useful orders 
for wrought iron water tubes for the camps and training 
grounds now being fitted up have come to makers in 
Birmingham. In the railway carriage and wagon building 
trade some orders received before the war have been 
hung up—it is hoped only temporarily—but a moderate 
export trade continues. Some consignments of railway 
wagons and carriages have been forwarded during the 
week to Africa and India, but considerable transport 
difficulties had to be overcome before delivery could be 
arranged. A few firms have some useful orders for general 
service military wagons and heavy transport vehicles 
for military purposes. The brass trade is only moderately 
employed. Manufacturers in this industry seem, however, 
to have a good chance of capturing a large part of the 
trade which Germany has held. The Coventry Ordnance 
Works, Limited, have this week received the following 
letter from Lord Kitchener: ‘‘ I wish to impress upon 
those employed by your company the importance of the 
Government work upon which they are engaged. I 
fully appreciate the efforts which the employees are 
making, and the quality of the work turned out. I trust 
that everything will be done to assist the military autho- 
rities by pushing on all orders as rapidly as possible.” 


Capturing German Industries. 
A very favourable sign is the thoroughness with 
which the campaign for the capture of German trade is 





being prosecuted. The Board of Trade is affording very 
valuable help to Birmingham manufacturers in this 
direction. In the hardware trades samples have been 
passing between merchants and producers which give 
promise of the diversion of remunerative business formerly 
belonging to German and Austrian competitors. Mer- 
chants with immediate orders to place, however, complain 
that even now the British manufacturer is not prepared 
to produce just what is wanted, as his continental com- 
petitor has done in times past. This applies particularly 
to the cheapest hardwares in certain of which Germany 
has so long had a monopoly. In cases which have come 
to notice this week a demand for cheap specialities in 
large quantities has been met with a refusal. The export 
customer apparently is to be told what he wants and not 
supplied with what he asks for. By the aid of the city 
hardware merchants and factors who have lent samples, 
the Birmingham Chamber of Commerce has been able 
to provide for the inspection of Midland manufacturers 
a representative collection of German hardwares with a 
view to their copying the same in connection with tbe 
trade war which it is desired to institute against Germany. 
It is understood that one reason for the hesitancy wich. 
rhanufacturers in certain lines have to entering upon the 
manufacture on a large scale of these German goods is 
that they fear that without some guarantee of protection 
from the home, i.e., the British Government, as soon as 
the war is over German dumping in the English and the 
colonial markets will be resumed with greater vigour than 
ever to provide the money which German manufacturers 
will then so badly need. Certain brass and copper tube 
and metal manufactures are, for example, in this case. 
A firm of wire nail manufacturers is prepared to spend 
£25,000 to £30,000 in laying down new plant to compete 
with the Germans, and another Birmingham firm engaged 
in another line £10,000, if the Government will give some 
sort of protecting guarantee or if merchants will guarantee 
tor five years that they will not resume German buying— 
but not on any other terms. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Brightening Prospects. 


THERE was a good attendance on the Iron 
Exchange to-day and forward prospects were more hopeful. 
If anything, pig iron was on the weak side, prices being 
altogether nominal in character. This is accounted for 
by the fact that many foundries in the district are on short 
time owing to the small demand for textile work. Several 
others are working off old orders, thus keeping their men 
employed to some extent. There is more employment in 
the engineering branch. Steel and steel products are 
very steady, and in some directions there is an upward 
tendency. Manufactured copper was unchanged and dull. 
English tin ingots a shade lower. Sheet lead unchanged. 
Quotations :—Lincolnshire No. 3 foundry, 61s. to 62s.; 
Staffordshire, 61s.; Northamptonshire, 65s. 6d.; Derby- 
shire, 62s.; Middlesbrough, open brands, 61s. 3d.; Scotch, 
nominal, Gartsherrie, 69s.; Clyde, 68s. 6d.; Glengarnock, 
Monkland, Eglinton, 67s. 6d.; Summerlee, 69s., delivered 
Manchester. West Coast hematite, 75s. to 75s. 6d.; 
East Coast ditto, 70s. to 71s., both f.o.t. Finished iron : 
Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; Staffordshire 
ditto, £9 2s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £7 15s. 
to £8 5s.; steel hoops, £8 15s.; plates for tank, girder, and 
bridge work, £7 lds. to £8; English billets, £5 15s. to 
£6 5s.; cold-drawn steel, £10 10s. to £11 10s. Copper : 
Sheets, strips, &c., £76 per ton ; small lots, 103d. per 
pound ; rods, £74 per ton; small lots, 103d. per pound ; 
tough ingots, £60; best selected, £61 per ton; copper 
tubes, 93d.; solid-drawn brass tubes, 84d.; brazed brass 
tubes, 10d.; condenser tubes, 8}d.; condenser plates, 8d.; 
rolled brass, 73d.; brass turning rods, 8d.: brass wire, 
7id.; yellow metal, 73d. to 8d. per pound. Sheet lead, 
£26 per ton. English tin ingots, £139 to £140 per ton. 


The Lancashire Coal Trade. 


There was a fair attendance on the Coal Exchange. 
Inquiry for house coal was slightly on the better side, 
although list prices were still in vogue ; but for common 
qualities of fuel prices favoured buyers. There was no 
great demand for slack and engine fuel, spot lots being 
easier. No doubt this is accounted for by the decreased 
consumption in cotton mills in this centre. Shipping and 
coastwise demand was fairly good, prices being well main- 
tained. Ordinary quotations :—Best Lancashire house 
coal, 17s. 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; 
domestic fuel, 13s. 5d. to 14s. 5d.; screened steam coal, 
lls. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at the pit. 


Bright Prospects. 

The ‘ wheels of industry’ keep turning very 
much as usual in Manchester engineering circles and the 
prospect for the immediate future seems to be bright. 
Whether it is due to the improvement in the military 
situation in France or not it is difficult to say; but 
inquiries which I have made this week have elicited gener- 
ally the reply that trade is improving and, judging from 
the number of inquiries which engineering firms are 
receiving for work, the outlook is good. It must be 
allowed that a large amount of work has recently been 
distributed amongst some of our most important machine 
tool builders as a result of the war, and this is very urgently 
required. The same remark applies to gas and oil engine 
builders, who have received pressing Government orders 
for oil engine sets for lighting purposes. Other branches 
of engineering which are weil employed are those devoted 
to electrical appliances and commercial motor vehicles. 
The War-oftice demands for 3-ton motor wagons are such 
as to keep all the important local builders busy for a long 
time ahead. Leyland Motors, Limited, are, I understand, 
devoting the whole of their works to the construction of 
subsidy models for the War-office for twelve months 
ahead. Walker Brothers, of Wigan, have also received 
orders for a large number of motor wagons, and Fodens 
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Limited, of Sandbach, have received orders for steam 
wagons. There is ample room for development in the 
commercial motor vehicle industry. 


The Textile Industry. 

The state of the textile machinery trade is well 
reflected by the figures given for last month’s exports. 
These amounted in value to £301,696, compared with 
£707,207 in August, 1913, and £547,855 in the correspond- 
ing month of 1912. With the exception of the United 
States and Australia, all the countries have restricted 
their imports, and European countries show the largest 
falling off. China and South America have also taken 
considerably less of the Lancashire products than usual. 


British Consular Service. 


In the course of a conversation which I had with 
one of the directors of a firm of gas engine builders, the 
attack on German trade, which is now so prevalent in the 
public mind, came up for discussion. ‘his gentleman, 
who has travelled in all parts of the civilised world, spoke 
very strongly against the British consular system. He 
attributed the success which has attended the efforts of 
the German manufacturers abroad to the superior service. 
He said there was room for much improvement in the 
British consular service. Speaking of the manner in 
which the Germans conduct their consular service, my 
informant said that the German Government appointed 
men well calculated to look after the trade of ** the Father- 
lanc.”” This man, after becoming established in a new 
colony which was to be exploited, proceeded to make the 
acquaintance of all the important men in his district and 
entertained on a liberal scale. Then he was followed by 
agents and travellers for German firms. These agents 
were introduced to the heads of all the likely customers 
by the Consul. In countries where trade could only be 
obtained by giving long credit the travellers were followed 
by the German bank, which gave all possible assistance 
to the German manufacturers by advancing money on 
bills, &c. On the other hand, it was frequently the case 
that the Consul appointed by the British Government 
was a man with little or no commercial knowledge, and 
was not infrequently a foreigner who could scarcely speak 
the English language. These men were generally very 
inadequately remunerated and were of little assistance 
to the representatives of British firms seeking to open out 
business in their districts. If the commercial representa- 
tives succeeded in obtaining the ear of likely customers they 
were confronted with the difficulty of the German “‘ long 
credit ** system, to which British firms object. How, 
then, is the difficulty of the credit system to be met ? 
This is one of the problems which the British Government 
will have to solve if war on German trade in many parts 
of the world is to be successfully fought. 


Manchester Engineers’ Battalion. 


The recruiting for the above battalion has resulted 
in the registering of over three hundred names, and I fear 
the chances of making up a battalion of engineers from 
Manchester alone are very remote. The works around 
this district had already been well drained of men before 
any steps were taken to form this battalion. One works 
alone has contributed some seven hundred men to the 
Army, and probably 10 per cent. of all the engineering 
workpeople in Manchester are now serving with the 
Colours. It is hoped, however, that, failing the formaticn 
of a battalion, the men will be enlisted as recruits for the 
Royal Engineers, which branch of the service, I under- 
stand, is about to be increased. 


Barrow-tn-FuRNEssS, Thursday. 
Hematites. 

There is no material change to note in the general 
condition of the hematite pig iron trade of this district. 
The market is perhaps not quite so strong as it was, but 
all the same a steady business is being done and the whole 
of the iron being produced is going into immediate con- 
sumption. There are thirteen furnaces in blast in Cumber- 
land and eight in North Lancashire. Local steel makers 
are again using larger supplies. There are only 3068 tons 
of iron in the warrant storages. Prices are about the 
same, with mixed numbers of Bessemer iron quoted at 
75s. per ton net f.o.b. For special brands of iron there 
has been an increased demand of late on war account, 
aud these brands are quoted at about 80s. per ton. 
There is nothing being done in warrant iron, and the 
quotation of 66s. per ton net cash remains in force. 


Iron Ore. 

The iron ore trade for the most part is well 
employed ; in fact, there is briskness in every part of the 
district, with the exception of Lindal Moor, in Furness, 
where one of the pits has ceased operations. At Hodbarrow 
there is a very busy state of affairs. High-class ores are 
in full demand and deliveries are being made on local as 
well as shipping account. Prices are unchanged, with 
good average qualities at 15s. per ton, and the -best ores 
are at 22s. per ton net at mines. Spanish ores are in steady 
demand at 16s. to 17s. per ton delivered, and cargoes are 
coming to hand with the same regularity as before the war. 


Steel. 

There is rather more activity to report in some 
departments of the steel trade. With new orders on the 
books the rai! mills at Workington are again on full time 
and likely to keep so for some time. At Barrow the rail 
mills are not quite at full time, but some good orders are 
held there also. The plate mills at Barrow are busy and 
some of the other branches of the trade are busy. The 
demand for steel rails is steady without being particularly 
brisk. Heavy sections are quoted at £6 12s. 6d. to 
£6 17s. 6d., and light rails and heavy tramway sections are 
at £6 15s. to £7 per ton. For steel shipbuilding material 
the demand is steady on local as well as general account, 
and ship plates are at £7 per ton and boiler plates run to 
£8 per ton. Hoops are at £9 5s. per ton and represent a 
fairly good business. 


Fuel. 
For coal there is a full demand and steam sorts 
are quoted at 15s, to 17s. 6d. per ton delivered. For coke 





the inquiry is full and East Coast sorts are at 20s. to 23s., 
with Welsh coke at 20s. and Lancashire sorts at 19s. per 
ton delivered. 


Shipbuilding and Engineering. 
These trades are well employed in every depart- 
ment and will remain so for some time to come. The 
demand for new merchant tonnage is very slack at present. 


Shipping. 
The shipping trade is steadily employed on both 
imports and exports. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook, 

CAREFUL inquiries made in the best informed 
quarters of the iron and steel industry here during the 
past week reveal the fact that a spirit of quiet confidence 
is prevailing amongst manufacturers, who appear, generally 
speaking, to have the situation well in hand. ‘The series 
of well-informed articles now appearing in the columns of 
THe ENGINEER is attracting a considerable amount of 
attention, as it is recognised that the articles go to the 
heart of the remarkable situation which the war has been 
responsible for developing, and clearly point the course 
which leaders of the industry should steer if the greatest 
advantage to allisto accrue. On the other hand, the flood 
of literature on the ** Capture of the Enemy’s Trade ”’ 
question contains such a large percentage of would-be 
guidance by obviously non-technical writers that the 
advice offered by the latter, who almost invariably get 
hold of quite the wrong end of the stick, makes expert 
men in a district like Sheffield smile. It may be taken 
for granted that steel manufacturers, whether in the light 
or heavy branches of the trade, are taking all necessary 
steps to avail themselves of their present opportunities, 
though, as pointed out in my letter last week, there is a 
good proportion of the German trade quite unsuitable, 
by reason of its cheapness and narrow profit margin, for 
Sheftield firms. In normal time the latter’s output is 
almost as much as they can comfortably manage, whilst 
in periods of boom the various works become very encum- 
bered, and although much of this state of things has been 
remedied of late by important extensions of premises, any 
trade development at the present time needs to be on 
permanent and profitable lines. The average manu- 
facturer is realising that he has something to learn from 
the very up-to-date methods of German rivals, and there 
is little doubt that before the war is over he will have 
accomplished the task, including the installing of new 
plant in some cases and the transforming of existing pro- 
cesses in others. One thing, however, will have to be 
guarded against. Large orders are beginning to come here 
for urgent execution—orders which formerly went to 
Germany. Some manufacturers are tempted to take 
advantage of this urgency to quote prices far in advance 
of actual or reasonable values. These high prices may 
not deter the placing of new contracts under the pressure 
of existing circumstances, but immediately peace is restored 
they will return to the Continent, where quotations are 
lower and credit is long. That is quite undesirable. Far- 
sighted firms are quoting at a level which, whilst giving 
a fair return on the business, not only brings new trade to 
them now, but will retain it after the war. 


‘German Methods. 


Some interesting facts as to the methods being 
employed by German firms have been brought to my 
notice recently. In many cases these concerns have been 
dealing with Sheffield houses for very many years and, 
now that trade relationships have been broken off abruptly 
by the war, they are badly cornered for the want of special 
makes of steel. What they are resorting to is this. 
Agents are being appointed in Holland, Denmark, Norway, 
and Sweden, through whom the old orders are being offered 
to Sheffield firms as if the order originated in the neutral 
countries named. It is possible that in a few cases manu- 
facturers may be caught napping, or even be tempted to 
condone the action, though the nature of the specifications 
should in most cases leave no doubt as to the real character 
of the contract offered, and, of course, the acceptance of 
any such order is simply aiding the enemy of our nation 
and our allies and is an illegal and very unptariotic act. 
This German trick has already been played upon Sheffield 
steel makers, and in one important instance, to my own 
knowledge, frustrated. Another thing is that I learn a 
large number of German travellers in such things as 
electrical fittings, electro-plate, &c., have remained in 
the country, and, if my information be correct, they are 
still approaching firms upon what they have been in the 
habit of calling. Instead, however, of offering lines in 
the usual way, they state that arrangements have been 
made for the goods to be manufactured by Russian or 
French firms, and that, to oblige the consumer, they—the 
travellers—would be willing to transmit orders to those 
countries. The fact is that firms have been found in allied 
and neutral countries willing to take up agencies for 
German houses, so that the latter may, under another 
name and trade mark, continue to send consignments 
through to the British market on cash terms. Most firms 
will probably be aware of these things, but to any others 
the hint may be of service. If British trade is to be kept 
going we must all help. Commerce and finance are for- 
midable weapons in this great conflict, and treachery in 
trade is as grave an offence as it is in any other direction. 


Home and Foreign Trade. 


It has been complained that, speaking generally, 
home trade in steels has shown a rather bad falling away 
since the war began; but in conversation this week with 
a manufacturer of considerable standing I gathered that 
this is by no means wholly the case. For instance, certain 
makers of such things as saw plates, files, twist drills, and 
tungsten steel are doing very well on home account. 
Things, of course, are not on a normal level—that could 
not be expected—but business is a good deal better than 
might have been looked for under the circumstances. A 





number of travellers ‘‘ on the road ”’ are reported as book. 
ing orders fairly freely and justifying their existence, 
This shows in turn that sawmills, engineers, and light st ee| 
tool users generally are finding trade by no means stagnant, 
Quite a rush of inquiries is coming over from South 
Africa, particularly for octagon drill steel, which rather 
looks as if stocks had been allowed to run pretty low and 
are now being replenished. Mining implements and 
steel generally are also reported as quite active. Firms 
that have been doing a large trade with Russia, howe, er, 
are suffering rather keenly, though not perhaps as greatly 
as might have been anticipated, and a revival may not he 
long delayed, especially if the allies continue their succes</u| 
march. Orders from such countries as Holland, Norway, 
Sweden, and Denmark are stated to be picking up agiin, 
though the present volume is fully 50 per cent. below 
normal. Reverting to the home demand, orders, though 
coming in fairly well, are generally of a hand-to-mouth 
order. Rolling mills have been doing moderately, jut 
experience a little falling away, though inquiries give hope 
of better things. Shipyard requirements are kee) ing 
active, iron for horseshoes and in connection with military 
wagon building is described as good, and there is a dist inct 


expansion in the demand for cold rolled strip. Heavy 
engineers are well employed. 
Round the Works. 
Continued activity at the armament works is, of 
course, a foregone conclusion, though there are some 
particularly interesting orders in this connection if «ily 


one was at liberty to discuss war material contracts. ‘lhe 
bayonet works are also very busy. What may be men 
tioned, however, is that one of the Sheffield firms ha- in 
hand stupendous orders for field cooking stoves and ot hier 
ranges for commissariat purposes, beside lavatory fittings 
for various encampments. ‘These contracts are providing 
work for large numbers of men and, with a considerable 
amount of other Government requirements, are helping 
to solve the problem of unemployment, which, however, 
is happily by no means great. The War-oftice is about 
to place an emergency contract for 400 dozens of hand 
saws. These will be of various kinds and will be dis 
patched to Woolwich. For some time past the War-otiice 
has been buying up all available supplies of heavy hammers, 
axes, engineers’ tools, spades, shovels, and picks. 
Entrenching tools are required in large quantities. In 
industrial contracts new business booked includes shovels 
for Melbourne, pickheads for Perth, West Australia, steel 
for Valparaiso, Calcutta, Copenhagen, Capetown, Kast 
London, Dunedin, Madras, and Beira, shovels for Rosario, 
railway springs for Santander, files for Copenhagen, 
Rangoon, and Colombo, and shoes and dies for South 
Africa. Trade appears to be generally fair, and the varied 
orders given show that every confidence is felt in the sca 
routes being open and safe. 
Later 

Toward the end of the week the hopeful aspect 
of trade showed every promise of being well maintained, 
though in some instances this condition is largely dependent 
upon the large Government orders placed here. However, 
there are firms with no Government work worth speaking 
of that state they find little to complain about. ‘The 
gradual lowering of freights as a result of the greater safet) 
of sea routes is having an excellent effect upon general 
shipments, and in addition to those indicated by the new 
bookings mentioned in the earlier report, I hear of import- 
ant orders for such things as twist drills, spring steel, and 
files having been obtained from France. Whilst the home 
demand for cutlery is very poor the requirements of the 
Government appear to be increasing every week, resulting 
in an enormous output from Sheffield. Beside inquiries 
already made, I learn that the War-oftice is inviting tenders 
for 500,000 razors. This is by far the largest order of the 
kind on record, and when placed, as it will be, in this city, 
it will mean that the existing demand will greatly exceed 
the actual productive capacity of the works, which are 
already running day and night and in many cases seven 
days a week. 


Fuels. 


The steam coal market is showing a considerably 
improved position as compared with a week ago. ‘This 
appears to be chiefly due to an increased tonnage dealt 
with for shipment at the Humber ports to neutral and 
allied countries, and it is quite anticipated now that there 
will be a fair amount of business done up to the close of the 
shipping season—a matter of six or seven weeks. A fair 
number of inquiries is in the market for immediate deli- 
veries and business is apparently being arranged with 
greater freedom now that a more satisfactory under- 
standing is possible with regard to payment, though the 
still comparatively high freights in operation are restricting 
business to some extent. A heavy tonnage is being cleared 
through the Mersey ports for bunkering and coastwise 
trade. In the heavy trades the demand for industrial 
consumption keeps on a pretty considerable scale. In 
the smaller fuels, however, the colliery position shows a 
weaker tendency, which, to a large extent, is brought 
about by the increased outputs of pits, which are working 
rather better, and also by the fact that there is no material 
improvement in the demand from the cotton mills. 
Generally the prices of steam coals are firmer, and the 
current quotations per ton at pit are about as follows :- 
Best South Yorkshire hards, 11s. to 1ls. 3d.; best Derby- 
shire, 10s. 6d. to 10s. 9d.; second quality, 9s. 6d. to 10s.; 
steam cobbles, 9s. to 9s. 9d.; washed nuts, 9s. 6d. to 10s.; 
washed beans, 8s. 9d. to 9s. 3d. Coke continues in very 
good demand and values are held firmly at 14s. to 14s. 6d. 
for patent and a trifle more for best beehive brands. 


Pig Iron. 


On the whole it cannot be said that the week has 
witnessed very much change in the market for pig iron of 
various makes. Anything like a rush of buying appears 
to have died right away, and what forward business is 
considered necessary for present requirements has already 
been placed. ‘There is, however, a fair amount of hand-to- 
mouth buying, the demand for forge iron being still good, 
but foundry continues to show an easy tendency, and East 
Coast hematite is also in about that position just now. 
West Coast hematite, on the other hand, is considered 
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firmer, though not quotably so. The basis of quotations 
is about as follows, but it is probable that makers are not 
always realising these values in common irons :—Lincoln- 
shire forge, 59s. to 60s.; foundry, 58s. 6d. to 60s.; basic, 61s, 
to 62s., the last-named in fair request ; Derbyshire forge, 
58s. to 59s.; foundry, 58s. 6d, to 60s. West Coast hematite 
mixed Bessemer numbers, 81s. to 83s.; East Coast mixed 
numbers, 76s., all these prices being delivered Sheffield. 


Bars and Billets. 


The mid-monthly meeting of the South Yorkshire 
Bar [ron Association, which had been arranged, was not 
held. The basis price of crown bars, however, remains 
at £8 5s., less discount. Trade is not more than moderate, 
but the outlook is regarded hopefully. A fair number of 
hand-to-mouth orders is being booked and quite a large 
number of good inquiries is reported to be about. It 
cannot be long now before the railway companies will be 
coming into the market again for new wagons, and that 
would mean a revival for this branch of the iron trade. 
Billets are keeping about the same as last week, with the 
demand for basic makes still very healthy. Hard basic 
are quoted at £6 to £6 10s., and soft at about £6. For 
Siemens acid the quotation remains at round about 
£8 5s. and from £7 10s. to £7 15s. is about the price of 
Bessemer acid billets. Hoops are £9 2s. 6d. The markets 
for alloys of steel and for iron and steel scrap are little 
changed. 








NORTH OF ENGLAND. 
(From our own Correspondent). 


Conditions Improving. 


From all accounts the great industrial under- 
takings in the North of England are weathering the crisis 
very satisfactorily. It was inevitable that the sensitive 
and complex machinery of finance and commerce should 
be thrown out of gear by the first shocks of war ; but the 
recovery has been wonderful during the past two or three 
weeks, thanks to the calm and level-headed manner in 
which the difficult problems which have arisen have been 
tackled. The country’s ability to sustain the tremendous 
strain upon its resources of a great war under modern 
conditions has inspired great confidence among captains 
of industry, who are to be honoured for the stand they are 
taking in maintaining employment. They are doing their 
utmost to keep their men at work and are ever ready and 
anxious to deal with every suggestion which may be put 
forward in order to encourage trade and employment. 
Of course, certain industries have been severely hit by 
the war, but the slump in this direction has been counter- 
balanced by a stronger call in many departments of trade. 
The trade position is certainly more encouraging. Now 
that the difficulty with regard to international credits has 
been more adequately met the more serious obstacle in 
the way of a resumption of our overseas trade has been 
removed, and already there has been a substantial increase 
in exports. But though there is now more movement, 
both in the import and export trades, it is in part attribut- 
able to the employment of neutral steamers. The greater 
risk to steamers through the indiscriminate sowing of 
mines in the North Sea by the Germans and the higher 
cost of insurance have had their effect on freights, and 
home shipowners are asking high rates; but the basis 
is only being slowly settled, and in the meantime the 
vessels of neutral countries, such as Norway and Sweden, 
are reaping the first benefits of the higher rates. The 
coal trade, which at the beginning of hostilities was prac- 
tically paralysed, is improving almost daily. Business 
with foreign countries appears to be opening out on a 
more marked scale than tor some weeks past; but the 
question of cash is still a difficulty in many cases of dealing. 
In times like the present, with foreign exchanges upset and 
ordinary channels of transferring money disorganised, it 
is not surprising that colliery owners are unwilling to let 
coal go without cash or satisfactory security being deposited 
in this country. Still the outlook in the coal trade is 
much brighter than it was a week or two ago. The 
finished iron and steel works are enjoying a period of 
increased activity owing to the elimination of the com- 
petition of continental manufacturers, and with order 
books well filled employment is assured for some time to 
come. The pressure in the shipyards and engine shops 
where Admiralty work is in course of construction has 
occasioned the necessity for extra skilled labour, and while 
the war has reduced the demand for other vessels, it has 
caused the transference of a large number of men from the 
yards where these are constructed. 


Cleveland Iron Trade. 


In the main the position in the Cleveland pig 
iron trade remains much the same as a week ago. Business 
is slow just now, the few transactions recorded being in 
small lots to cover the needs of the moment. It is evident 
that there was a good deal of over-buying after the out- 
break of war, for while at present little new business is 
passing, consumers are delaying deliveries. The dulness 
is, of course, directly traceable to the paralysis of ship- 
ments, which, though they have shown some improvement 
over last month, are still very considerably below the 
normal. Nothing else, of course, can be expected with 
the greater part of Europe closed to trade. With the 
financial position clearer a little more business is being 
done with Sweden and Italy, but the demand for cash in 
London before shipment necessarily acts as a deterrent. 
But while the position is uncertain and trying, matters 
might be infinitely worse, and it is a matter for con- 
gratulation that the trade has withstood so well the unpre- 
cedented shock of a great European war. Shipments 
of pig iron from the Cleveland district this month average 
2400 tons per working day, as compared with a daily 
average last month of only 732 tons. The quantities of 
iron stored at the makers’ yards are not ascertainable, but 
they are understood to be heavy. Stock in the warrant 
stores, however, is not being added to much, the quantity 
held now standing at 97,216 tons. The general quotation 
for No. 3 G.M.B. Cleveland pig iron is 51s. 44d., though 
it is understood that small lots are obtainable at 51s. 3d. 
No, 1 is 53s. 1U04d.; No. 4 foundry, dls. l4d.; No. 4 forge, 





50s. 103d.; and mottled and white iron, each 50s, 4}d., 
all for prompt delivery. 


Hematite Pig Iron. 


The market for hematite pig iron has been on the 
quiet side during the past week and there has not been 
much business done. In the meantime makers are fairly 
well employed and are not pressing sales. East Coast 
mixed numbers are generally quoted at 67s. per ton, but 
possibly purchases might be made at rather less. 


Iron-making Materials. 


The question of fuel still remains a serious ques- 
tion with the ironmaster. The fact, however, that tnere 
is on offer small quantities of the cheaper Yorkshire coke 
has produced an easier tendency, and the outlook in this 
respect is somewhat more hopeful. Sellers still ask 18s. 
for good medium Durham furnace coke delivered at the 
works. There has been practically no business in foreign 


ore this week, and it is probable that orders could be placed | 


at less than 19s., which is the nominal price for best Rubio 
of 50 per cent. quality ex ship Tees. 


Manufactured Iron and Steel. 


Although here and there a little temporary weak- 
ness may be noticeable in the volume of new business 
coming forward in the manufactured iron and steel trades, 
the tone, on the whole, is very satisfactory. There is 
still enough work in hand to keep things going at a normal 
pressure for a long time yet, and with specifications still 
coming in pretty freely manufacturers decline to take a 
pessimistic view of the outlook. Sales of the higher 
grades of steel have certainly increased since the war com- 
menced, with the result that the demand for the chief 
alloys, such as tungsten, has quickened considerably. 
There is a distinct dearth of tungsten, and in face of the 
scarcity which has been growing more pronounced every 
day, largely enhanced prices have to be paid for supplies. 
The demand for shipbuilding material is not so great as 
it was a couple of weeks ago, but the mills are still actively 
employed. Bar iron makers are experiencing good busi- 
ness. In the past the bar trade has suffered very severely 
through German competition, but with this completely 
arrested home makers are benefiting to a considerable 
extent. Galvanisers are still suffering from two things— 
the embargo on exportation and the scarcity of spelter. 
It seems impossible to say from day to day what the price 
of spelter is, and there is about as much uncertainty as 
to the price of galvanised sheets. The range is wide, from 
£14 to £15 being mentioned for sheets of 24 gauge. Prices 
of all descriptions of iron and steel are firmly maintained. 
Che following are among the principal market quotations : 
—Common iron bars, £8; best bars, £8 7s. 6d.; best best 
bars, £8 15s.; packing iron, £6 5s.; iron ship angles, £8 ; 
iron engineering angles, £7 15s.; iron ship plates, £7 5s.; 
iron girder plates, £7 15s.; iron ship and girder rivets, 
£9; steel bars, basic, £7 10s.; steel bars, Siemens, £7 15s.; 
steel sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.; 
steel ship plates, £7 5s.;_ steel boiler plates, £8 5s.; steel 
ship angles, £7; steel engineering angles, £6 15s. to £7; 
steel joists, £7 2s. 6d.; steel hoops, £8 ; steel strip, £7 15s.; 
all less the usual 2} per cent. f.o.t. Cast iron columns, 
plain, £7 12s. 6d.; cast iron chairs, £4 6s.; floor plates, 
¢3 12s. 6d.; heavy steel rails, £6 15s.; light iron rails, 
£6 15s.; steel railway sleepers, £7, all net at works. 


Activity in Shipyards. 


The shipbuilding trade on the North-East Coast 
remains busily employed, the work before builders being 
very heavy in all branches. The demand for shipyard 
labour on the Tyne still continues very good, and the 
trade unions are doing their utmost to meet present require- 
ments. At works where Admiralty contracts are in hand 
there is a shortage of skilled workmen, notwithstanding 
the big transference of men from establishments engaged 
only on merchant vessels. There is also a fair amount of 
activity in the different branches of the engineering trade. 


The Coal Trade. 


Coalowners are not having an easy life, for busi- 
ness is fraught with much difficulty. Much of this arises 
through negotiations being delayed by telegraphic stop- 
pages and by the uncertainty in receiving remittances. 
Chat it is a precarious business bringing negotiations to a 
head is evidenced by the fact that a telegram handed in 
at Naples on the 8th inst. only reached Newcastle mer- 
chants on Monday last. While the money position may 
be said to have improved, especially with Italy, it is still 
far from satisfactory. The decision of the Newcastle 
Chamber of Commerce recommending that the moratorium 
should cease on October 4th has aroused a good deal of 
criticism. Many merchants, while admitting that the 
financial position in the district ise better, hold that it 
would be unwise at the present stage to end the mora- 
torium. Others advocate that it should be extended, but 
that it should be clearly set out by proclamation that the 
moratorium was not for the benefit of those who are in 
a position to pay. So far as actual demand for coal is 
concerned there is a brisk inquiry for steams from Iceland, 
Archangel, Portugal, Egypt, and Brazil, and from France 
there is a keen pressure for household and coking coals. 
The collieries are working well up to the recent average, 
as contractors are taking out considerable quantities. 
Prices, on the whole, rule steady at :—Northumberlands : 
Best Blyths, 13s. 14d.; ordinary Blyths, 1ls.; unscreened, 
10s. 6d. to lls. 6d.; best smalls, 8s. to 8s. 3d.; bunkers, 
lls. to lls. 6d.; Tyne primes, 12s. 6d. to 13s.; Tyne 
second steams, lls. to lls. 6d.; special Tyne smalls, 9s. 
to 10s.; ordinary smalls, 8s. Durhams: Best gas, 12s. 6d.; 
second gas, lls. to lls. 6d.; special Wear gas, 12s. 6d. to 
13s.; smithy, lls. 3d. to lls. 6d.; coking unscreened, 
lls. 3d. to 11s. 6d.; coking smalls, 11s.; ordinary bunkers, 
lls. to lls. 6d.; best bunkers, 12s. to 12s. 6d. There is 
still a good demand for all classes of coke and values are 
firm. Foundry coke is 20s. to 22s.; furnace coke, 18s.; 
and gas coke, 12s. to 12s. 6d. 


Works to be Modernised. 


Important and extensive improvements are to 
be carried out at the Jarrow iron and steel works in order 
to secure economical production and place them on a 





profit-earning basis. To effect the desired improvements 
an expenditure of about £250,000 will be necessary, and 
it is proposed to spend it over a period of two years. To 
enable the Palmer Company, which owns the works, to 
provide for the expenditure, its bankers have intimated 
their willingness to increase the company’s loan account 
to £250,000, taking a first charge for that amount on all 
the assets of the company ranking in priority to the 
existing debenture- stock and debentures. A circular 
issued to the debenture holders, giving a description of 
the proposed improvements, states that at the present 
time losses are being incurred in the iron and steel works, 
thereby reducing the large profits made in other depart- 
ments. It has been decided to provide an installation of 
modern gas engines, new gas producers, and a complete 
electrification scheme which will include the provision of 
gas-driven alternators capable of supplying the needs of 
the shipyard engine works, blast furnaces, and steel 
works, thus utilising volumes of gas which at present go to 
waste. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 


THERE has been practically no change in the 
general trade position during the past week. Business 
has continued on much the same lines as in the preceding 
week, and while certain industries report a slight increase 
in turnover others again are not so busy. The shipbuilding 
and allied trades, which are, of course, directly affected 
by the war, continue very busy. The steel trade also is 
more active, and it is reported that the strike at the Hall- 
side Works, Cambuslang, belonging to the Steel Company 
of Scotland (Limited), has been settled. These works 
have been idle for over thirteen weeks. The black sheet 
trade continues to be well employed, but the galvanised 
sheet trade is very idle. The position of the timber trade 
has not improved, while the outlook in the building trade 
is particularly dull. There is no doubt, however, that the 
success which has attended the efforts of the allied forces 
in France has imparted a greater feeling of confidence in 
business circles, and when peace is restored, provided that 
the cessation of hostilities finds us on the right side, as 
every Briton confidently believes we will be, the various 
trades of the country should reap a rich harvest. This 
should apply particularly to the shipbuilding and allied 
trades, and the two contributing factors would be, the 
building of vessels to replace those destroyed during the 
war, and the demand for new tonnage to carry the increased 
British products to all parts of the world. 


War and Industry. 


From an industrial point of view the West of 
Scotland has not been affected by the war to the same 
extent as some other districts in Scotland. In the shipyards 
the attention which has been concentrated upon certain 
kinds of work has caused busy conditions even in face of 
a scarcity of fresh orders. Then, again, the favourable 
position of the Clyde is an excellent thing for shipping, 
and trade has been diverted to the Clyde which would 
otherwise have gone to East Coast ports. The majority 
of the trade routes from the Clyde are now open, and _busi- 
ness is practically on a normal basis. Very little has been 
reported here as yet wit: regard to the capturing of German 
trade, but it is known that one engineering firm has booked 
a contract with an English railway which has in former 
years been executed in Germany, while it is reported that 
the Port of London Authority has arranged with Sir 
Wm. Arrol and Co., Limited, Glasgow, to supply the steel- 
work and machinery for the swing bridges, dock gates, 
and caisson required at the Royal Albert Dock extension. 
This work will give employment to a large number of 
workers in the east of Glasgow, and is considered to be a 
blow to German trade. 


Galvanised Sheet Trade. 

The exports of galvanised sheet iron for last 
mouth show a considerable falling-off compared with 
recent months or the same period last year, but the figures 
are no worse than expected considering the severe handicap 
to shipping financially, and through the dangerous con- 
dition of the sea routes. Makers were somewhat scared 
recently by the prohibition of exports, attributed to the 
idea of sparing the supplies of spelter for national safety, 
but the embargo has only been in force about a week, 
having been cancelled for obvious reasons. The chief 
reason is the considerable relief experienced by the large 
supply now coming from America, as emphasised by the 
heavy fall in price. The works have meanwhile suffered 
seriously through the difficulty of working off old contracts 
for the overseas markets, and they naturally protested 
against the embargo. With the latter now removed the 
arrears of shipping contracts should be worked off to some 
extent, and thus enable the industry to regain part of the 
lost ground. 


Timber. 


The timber trade continues quiet, and has shown 
practically no improvement during the past week. The 
demands are limited, and are chiefly confined to one or two 
specialities such as spruce and teak, in both of which a 
fair business has been done at firm prices. Some move- 
ment is also reported in pitch pine logs and lumber, but as 
regards yellow pine, hardwoods, &c., transactions are few 
and of an unimportant nature. Owing to the supplies 
of white pine from the Baltic having been cut off, there has 
been an increased demand for American spruce, and a few 
contracts are understood to have been arranged for prompt 
shipment. The position of values remains unchanged, 
firmness being the prevailing keynote, and it would seem 
that any alterations will be of necessity in an upward 
direction. Imports during the week were light and of an 
unimportant nature. 


The Textile Trade. 


The Government contracts for the manufacture 
of khaki cloth have kept a number of mills running at least 
ou short time. Similarly the making up of the cloth into 
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soldier's uniforms has given employment to a large number 
of tailors who would otherwise have been idle. Govern- 
ment contracts of this kind have led to a specialisation in 
the work of various factories, the manufacture of khaki 
cloth being out of the usual run of work done by most of 
these concerns. In the case of firms manufacturing 
hosiery, Government contracts have been received for 
underclothing for the soldiers. Tailoring firms generally 
report a serious shrinkage in their normal amount of work. 
This is due to the general economising on the part of the 
public, and also to the fact that a large proportion of the 
young men of the country are on active service. On the 
other hand, those firms which have specialised in the making 
of uniforms for officers are abnormally busy, and have in 
some cases to give out a considerable portion of their work 
to other firms. 


Pig Iron. 

There has been very little business in the pig 
iron trade during the past week, and stocks in makers 
yards are showing a tendency to accumulate. The number 
of furnaces in blast in Scotland at present is 66, compared 
with 64 in the preceding week and 86 in the same week 
last year. The import of pig iron into Grangemouth from 
Middlesbrough and district amounted during the week 
to 8956 tons. The Glasgow pig iron warrant market has 
been easier throughout the week, and Cleveland iron closed 
at 5ls. per ton cash buyers, compared with 51s. 3d. in 
the preceding week. The turnover amounted to about 
7000 tons. 


Quotations. 


The prices of makers’ iron are unchanged, and 
are as follows :—Monkland is quoted f.a.s. at Glasgow, 
No. 1, 64s. 6d.; No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 
63s.; Carnbroe, No. 1, 68s. 6d.; No. 3, 64s.; Clyde, No. 1, 
69s. 6d.; No. 3, 64s. 6d.; Gartsherrie, Summerlee, and 
Calder, Nos. 1, 70s.; Nos. 3, 65s.; Langloan, No. 1, 72s.; 
No. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 71s.; No. 3, 
66s.; Eglinton, at Ardrossan or Troon, No. 1, 64s.; No. 3, 
63s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 63s.; 
Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at 
Grangemouth, No. 1, 70s. 6d.; No. 3, 65s. 6d. per ton. 


Finished Iron and Steel. 


No change of note has been reported in the Scotch 
steel trade since last report. Makers report that works 
continue to experience difficulty in keeping plate mills 
employed owing to the scarcity of ship specifications. 
On the other hand, the sectional mills are better employed 
at relatively higher prices than those which are being 
secured for plates. Very little fresh business is passing 
in the home market, and the export demand is still re- 
stricted. It is confidently expected, however, that the 
overseas trade will show considerable expansion in the 
near future. Black sheet makers continue to be well 
occupied in the heavy gauge departments, and the plants 
engaged in the productions of these descriptions are very 
busy. Thin sheets are, however, in poor demand, but 
now that the Government embargo on the exportation of 
galvanised sheets has been removed, in view of the large 
supplies now obtainable, it is expected that the position 
will be relieved to some extent. The malleable iron trade 
is quiet. One or two makers report that they are well 
supplied with orders on home account, but the others 
have not very much work on hand. The steel departments 
are practically at a standstill owing to the stoppage of the 
imports of Continental billets. Tube makers are fairly 
busy with home orders, but the export trade has not 
opened up yet. Engineers are busy and likely to be so 
for some time, while structural and crane works are well 
employed, and although new businesss is a little off at 
present, there is plenty of work on hand. Export business 
is inclined to open out again, and there are hopes of a 
large and growing expansiofi from week to week. 


Steel Prices. 


The price of export boiler plates has been raised 
by 5s. per ton, making the price now £7 10s. per ton, less 
24 per cent. According to association agreement, of 
course, some firms are allowed to sell at 5s. per ton under 
this figure. The price of home boiler plates remains 
unchanged. 


The Coal Trade. 


The output from the Scotch collieries is still 
much curtailed owing to the lessened demand. The 
German outlet, which is very extensive in ordinary times, 
is, of course, off, and the large Baltic trade is seriously 
affected. This tends to leave heavy supplies on the home 
market, despite the improved shipments elsewhere, and 
prices keep to the dull side. The household and industrial 
is much below the normal. The exception to the general 
dulness is the firm position of best splints, which have been, 
and still are, very busy. All the collieries have full order 
sheets for this quality for some time, and fairly long notice 
must be given before steamers can be taken on. Best 
ells are quiet and the demand has gone off for the time 
being, and many collieries are working only two and three 
days per week ; but notwithstanding this, the stocks are 
accumulating, and at nearly all the pits there are large 
quantities of coal in trucks. It is, however, difficult to 
account for the present situation, because there are plenty 
of inquiries coming in, but there can be no doubt that the 
extreme caution which must be exercised in negotiating 
business in view of telegraphic and postal delays is having 
a more or less demoralising effect on the market generally. 
Navigation and ordinary steam qualities are quieter, 
while nuts of all sizes are very plentiful. The large pro- 
portion of the business passing in Fifeshire is for best 
navigation coal, and this quality is fairly well booked, 
while first-class steams are also commanding a moderate 
amount of attention. Other qualities, however, are very 
slow, and there does not appear to be any immediate 
prospect of improvement. The Lothian collieries cannot 
be called busy and no department is satisfactory. The 
aggregate shipments from Scottish ports during the week 
amounted to 256,128 tons, compared with 270,905 tons in 
the preceding week and 340,489 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow, 
lls. to lls. 3d.; splint, lls. 6d. to 14s.; navigation, lis. 





to 14s. 6d.; steams, 10s. 6d. to 12s. 6d.; treble nuts, 
lls. 6d. to lls. 9d.; doubles, 10s. 6d. to 10s. 9d.; and 
singles, 10s. 6d. per ton. 


The Oil Trade. 


The war has not so far affected the Scotch oil 
industry and business is going on as usual. Some fear was 
entertained at first that the market for sulphate of ammonia 
would become so restricted that work might be curtailed. 
While stocks are high all the companies have a fair number 
of orders on hand and supplies are moving off regularly. 
The shortening day is creating an increasing demand for 
burning oil, and the Government is taking all the oil fuel 
that is made. Candles are in good demand. Prices are 
mostly well maintained. The workmen are getting full 
employment and are contributing to the National Relief 
Fund 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE coal market has not this week shown any 
marked difference from last. The better news from t!« 
seat of war gave a stimulus to chartering, and the amount 
of tonnage taken up on Monday was for tne urst day of the 
week quite unusual. It was principally for depots and 
for French ports for the railways, but outside of this 
business the market does not show very much indication 
of really settling down or for encouraging the hope that 
much actually fresh business will be negotiated for some 
time. Since Monday, however, chartering has again 
fallen off. Although the expansion of operations from 
day to day is practically imperceptible, nevertheless the 
improvement in shipping becomes more manifest when the 
week’s totals are available. There is no return of ship- 
ments on Admiralty account, but the figures available 
show that last week exports from Cardiff, Newport, 
Swansea and Port Talbot were 348,824 tons, which is 
better than the preceding week, while for Cardiff alone 
the total shipped was 202,421 tons, as against 125,000 
tons in the previous week. The Admiralty did not take 
as much as usual last week, which probably accounts for 
the shipments by private traders making a better showing. 
The exports were principally to France, and a fair quantity 
was sent to Italy, South America and Egypt. The surprise 
was undoubtedly in the amount of coals shipped from 
Newport, the figure closely approximating an average 
week’s export, the total being 95,085 tons. The bulk of 
this quantity was for the Italian Government, whose local 
representatives recently made arrangements for heavy 
shipments. But so far as Cardiff is concerned, exportation, 
particularly of the better class coals, while undoubtedly 
restricted by the financial position and the difficulty of 
getting money transferred from abroad, is also very 
largely dominated by the requirements of the British 
Admiralty, and these requirements are a constantly 
fluctuating quantity. Last week there were unmistakable 
signs of Admiralty quality coals being freer. Coals were 
offering on the market, more especially ordinary second 
descriptions, and salesmen of some of the very best coals 
hinted at possibly having supplies to spare, but on Satur- 
day the demands of the Admiralty suddenly appeared to 
improve, not because its agents had taken up any fresh 
tonnage, but that vessels already on time charter were 
arriving at South Wales porfs for fresh cargoes. The 
result was that early this week best and superior second 
qualities were again very tight, though ordinary second 
qualities were to be had fairly easily. Still, the indications 
are that unless the Admiralty unexpectedly hag to make 
fresh demands, shipments will again taper off after the 
time charter boats which returned to dock over last 
week-end have been dealt with. It is this awkward 
uncertainty that is playing a fairly large part in making 
business difficult, although it is by no means the chief 
obstacle, which is a financial one. There are so many 
firms with large sums out abroad that they cannot see 
their way to increase the amount, as colliery companies 
will not wait for their money, and require in most cases 
cash. ‘So far as best and superior second Admiralties 
are concerned, there is not much change in values 
nominally. Best are quoted about 22s. to 23s., and superior 
seconds 20s. to 21s., while ordinary seconds range about 
18s. 3d. to 18s. 9d., but the latter figure attracts practically 
no business. Best drys are firm at 19s. to 20s., the top 
price having been done, but ordinary descriptions are 
weaker at 17s. to 17s. 9d. Monmouthshires show more 
unevenness. Best black veins are about 18s. to 18s. 6d., 
and Western Valleys 17s. to 17s. 6d., with best Easterns 
16s. to 17s. Nos. 2 and 3 Rhondda display very little 
movement, the former being very quiet, and a number of 
the collieries are not working at all well. On the whole, 
large coals are becoming decidedly irregular, and here and 
there buyers with spot tonnage could make practically 
their own terms, but so far as small coals are concerned, 
the market has not even the distinction of being patchy, 
inasmuch as all grades of small coals are weak. The 
accumulation of stocks continues, and the demand remains 
extremely moderate, to put it at its best. Patent fuel 
is a trifle steadier. The Russian Government has 
arranged for several cargoes, and manufacturers are 
quoting 17s. to 18s. firm. Pitwood is a shade weaker at 
27s. to 28s. There seems to be little prospect of any 
material movement in prices. A fair number of cargoes 
are coming along, and are described as quite sufficient 
for about a fortnight, but there are pressing inquiries 
on this market from the North, and already 3000 tons of 
pitwood have been taken there by Northern purchasers. 
It is therefore feared that if other sales follow there is a 
possibility of supplies for this area being none too plentiful, 
so that it is regarded as unlikely that prices will fall very 
much. There is naturally a good deal of speculation in 
local coal trade circles regarding future business of German 
firms with branches at Cardiff. At the moment, of course, 
they are doing nothing, but it is regarded as either very 
significant or very superfluous that for the third time the 
Chamber of Commerce has called attention to the Pro- 
clamation relating to trading with the enemy. The 
notice issued states that it is thought expedient and 
necessary again to warn all persons carrying on business 
on the Cardiff Exchange of their dutics and obligations, 





as it is absolutely contrafy to the law to trade or have 
any commercial intercourse either directly or indirectly 
with any enemy aliens. : 
Larter. 

Writing later our correspondent states that the larve 
coal market continues to display a weakening tenden:y. 
Chartering is on the whole slow, and altogether inadequi t« 
to meet requirements of the trade now that the Admira|t 
authorities have cut down their shipments, Buyers {or 
the most part are simply marking time. Quotations havo 
not generally fallen away to any substantial extent, as 
sellers, in the absence of real business, recognise thy 
futility of dropping their prices. But quotations are 
largely nominal, and, in fact, it is only a buyer in a definite 
position to do business and with a ready boat who ce), 
really test prices properly. Values are extremely erratic, 
as is usual when the position of collieries is so varied, 
Best and superior seconds have not appreciably movi), 
while, as indicating the irregularity of ordinary seconds. j| 
is sufficient to point out that whereas quotations as a 
rule do not show a wider margin than 6d., now they 
vary from 18s. 3d. up to 19s. 6d. Ordinary drys are 4 
weak section, while Monmouthshires have dropped (. 
18s. to 18s. 3d. for best black veins and 17s. to 17s. tid, 
for Western Valleys large. Small coals continue to be « 
drug on the market, but there is more inquiry for coke, 
and patent fuel is steady. Pitwood has weakened ‘\ 
26s. to 26s. 6d. Several cargoes from France have arriv: «| 
and will afford employment for dock labourers. 


Labour Position. 


The labour situation at Cardiff and neighbouriiy 
docks, although at the moment fairly satisfactory co1.- 
sidering the abnormal circumstances governing trade, 
does not, at the same time, give promise of better things, 
as was hoped for recently. There have been a number ot 
iron ore, grain and other cargoes which have been under- 
going discharge, together with a cargo of deals from 
Archangel and several vessels with pitwood, but in ordinary 
times the end of September generally sees a slackeniny 
off in activities, as there will be no cargoes of deals from 
the White Sea, which closes in about a fortnight’s time, 
The fact that a large number of men has gone to the 
front has resulted in better employment for those remain- 
ing, but so far as the Dockers’ Union is concerned, there 
is still about a quarter of the members at home who are 
unemployed, both at Cardiff and Barry, and before long 
it is expected that work will not be sufficient for moze 
than half. To take another large section of labour, viz., 
those engaged in the ship-repairing industry, the majority 
of whom belong to the National Labourers’ Union the 
prospects are by no means bright. A week ago the dry docks 
were active. Quite an unusual number of steamers were 
receiving attention, but those brisk conditions seem tu 
nave quite disappeared. At the time of writing ther 
are 100 to 150 more men out in this section than ther 
were last week, and at Barry and other ports things are 
also reported quiet. The recent distinct improvement 
in this line flattered only to deceive. It is, however, only 
to be expected that things will be up and down much 
more than usual, as now employers cannot keep such 
a close eye on possible business. Owing to the fact that 
movements of vessels are not now published, employers 
cannot see what boats are coming to the Bristol Channel, 
and therefore cannot canvass owners for business, and 
simply have to rely on owners coming to them. The 
result is that the owners of ship-repairing yards and 
works are getting only “* spot ’’ boats. In these circum- 
stances, it 1s difticult to indicate definitely what is likely 
to be the extent of future employment, but all round the 
position is described as weakening. There is also a good 
deal of unemployment among coal trimmers. The 
Admiralty authorities are curtailing their requirements 
very considerably. During the first week of the war 
80 per cent. of the shipments from Cardiff were for the 
Admiralty. A fortnight later they were down to about 
60 per cent., whereas now they are only about 25 per cent. 
of the total shipments, and as general business has not 
come along to make up for the decrease on Admiralty 
account, coal trimmers are affected and out of about 
2000 trimmers at Cardiff, Penarth and Barry, 500 arc 
unemployed. The number of sailors and firemen on the 
inactive list is higher this week than last, but this is duc 
to the fact that Cardiff has been invaded by sailors and 
firemen from other shipping centres where business is 
quiet. There are at Cardiff alone about 500 out-of-work 
sailors and firemen, a number of whom are foreigners, 
and the distress is becoming acute, although had the 
officials of the National Sailors’ and Firemen’s Union 
to deal only with men working out of this port, the position 
would not be anywhere nearly so bad. It is the inrush 
from other parts of the country that is creating the 
difficulty. Altogether about 10,000 members of the 
Union from all over the country have joined the Forces, 
as well as thirty-seven officials. Shipping generally is 
slow to improve. Owners of British tonnage refuse to 
accept the rates of freight now ruling, and numbers of 
vessels are practically laying up. The bulk of the tonnage 
taken up recently has been foreign-owned, but there are 
now more orders in the market, and while outward rates 
have not materially improved, the downward tendency 
of values appears to have been arrested. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 22s. to 23s.; 
best seconds, 20s. to 21s.; seconds, 18s. 3d. to 18s. 9d.; 
ordinaries, 17s. 6d. to 18s.; best drys, 19s. to 20s.; ordinary 
drys, 17s. to 17s. 9d.; best bunker smalls, 7s, to 7s. 9d.; 
best ordinaries, 6s. 6d. to 7s.; cargo smalls, 6s. to 6s. 6d.; 
inferiors, 5s. to 6s.; best Monmouthshire black vein, 
large, 18s. to 18s. 6d.; ordinary Western Valleys, 17s. 6d. 
to 18s.; best Eastern Valleys, 16s. to 17s.; seconds, 
Eastern Valleys, 15s. to 15s. 6d. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 
19s.; No. 3 Rhondda, large, 16s. to 16s. 6d.; smalls, 
10s. to 10s. 6d.; No. 2 Rhondda, large, 13s. to 13s. 6d.; 
through, 10s. 6d. to 11s.; smalls, 7s. to 7s. 6d.; best washed 
nuts, 15s. to 16s.; seconds, 13s. to 14s.; best washed 
peas, 13s. 9d. to 14s. 6d.; seconds, 12s. 3d. to 12s. 6d. 
Patent fuel, 17s. to 18s. Coke: Special foundry, 29s. 
to 30s.; good foundry, 22s. to 25s.; furnace, 17s. to 19s, 
Pitwood, ex ship, 27s. to 28s. 
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Newport. 

The market opened this week with a considerable 
diminution in the pressure for supplies compared with 
last week, when shipments approximated those of normal 
times. The inquiry has slackened considerably and 
supplies of all classes have become manifestly more 
plentiful, and values as a consequence have weakened. 
rhe market throughout, however, is not easy. Some of 
the collieries are fairly well placed and are not quoting 
lower figures, but others are ready to make sacrifices for 
spot shipment in order to secure the release of wagons 
and enable work to continue uninterruptedly at the pits. 
Small coals have suffered in value by the abundance of 
supplies and the paucity of the inquiry. Approximate 
values ;—Steam coal: Best Newport black vein, large, 
iss. to 18s. 3d.; Western Valleys, 17s. 3d. to 17s. 9d.; 
astern Valleys, 16s. 3d. to 16s. 9d.; other sorts, 15s. 
to LDs. 6d.; best smalls, 6s. 3d. to 7s.; seconds, 5s. 6d, 
to Os. 9d. Bituminous coal: Best house, 18s. to 19s.; 
«econds, 16s. 6d. to 17s. Patent fuel, 17s. 6d. to 18s. 
Pitwood, x ship, 27s. to 28s. 


Swansea. 


Although the attendance on the Exchange this 
week has improved there appears very little sign of 
business brightening up. The majority of collieries are 
working short time, and in many cases almost a complete 
stoppage has been brought about. The length of time that 
it takes to get business through has made itself apparent 
in the slowness of operations generally. The antnracite 
market has displayed no new feature. Large coals are 
practically unaltered, but both cobbles and nuts show 
an easy tone. Machine-made beans and peas sell fairly 
well, and have touched rather higher levels, but both 
rubbly culm and duff are weak. Steam coals remain 
quict. Approximate prices :—Anthracite : Best malting, 
large, 21s. to 23s. net; second malting, large, 17s. 6d. 
to 18s. 6d. net; big vein, large, 16s. to 17s., less 25 per 
cent.; red vein, large, 13s. 6d. to 14s., less 2} per cent.; 
machine-made cobbles, 20s. 9d. to 22s. 3d. net; French 
nuts, 22s. to 23s. 9d. net ; German nuts, 21s. to 22s. 6d. 
net; beans, 19s. 3d. to 19s. 9d. net; machine-made 
large peas, 14s. 3d. to 14s. 9d. net ; rubbly culm, 4s. 9d. 
to ds., less 24 per cent.; duff, 3s. to 3s. 6d. net. Steam 
coal: Best large, 17s. 6d. to 20s. 6d., less 24 per cent.; 
seconds, 15s. 3d. to 16s. 3d., less 24 per cent.; bunkers, 
10s. 6d. to 11s. 6d., less 24 per cent.; smalls, 5s. 9d. to 
ls. Od., less 24 per cent. Bituminous coal : No. 3 Rhondda, 
large, 16s. 6d. to 17s. 6d., less 24 per cent.; through and 
through, 13s. 6d. to 14s., less 24 per cent.; smalls, 9s. 9d. 
to 10s. 6d., less 24 per cent. Patent fuel, 17s. 3d. to 
lis. 9d., less 24 per cent. 


Tin-plate and Other Trades. 


Activity in the tin-plate industry continues to 
be very irregular, and unemployment is still substantially 
out of proportion to other industries. The number of 
mills at work shows a slight increase compared with the 
past week or two. The spelter works are the busiest in 
South Wales. Now that supplies from Germany, France 
and Belgium are cut off, there is an increased demand 
from South Wales, and the Government is taking by far 
the greater part of the output. At one of the Swansea 
works thirty furnacemen are in demand immediately, 
and until they are available these furnaces must remain 
idle. The suggestion has been put forward that it may be 
necessary to send over men from France and Belgium to 
carry on the work. Other works in the district are running 
seven days a week without a break. Trade continues 
favourable at the Mannesmann Tube Works and at the 
Mond Nickel Works. Employment is uniformly good 
at the copper establishments, and the iron and_ brass 
foundries are working exceptionally well. One satis- 
factory feature has been the resumptior. of operations 
at the whole of the steel works and the other departments 
of the Ebbw Vale Steel Lron and Coal Company, after 
a stoppage of five months. One difficulty which has been 
in the way is the shortage of labour, as a large number of 
the regular hands are on active service. Employment 
can be found for all classes, whether skilled or unskilled. 
At Newport, Messrs. J. Lysaght, Limited, have secured 
a large Government order for iron sheets of a special 
quality, to be used in trenches, temporary hospitals, &c. 
At the Dowlais Works, trade during the past week was 
above the average, and it is specially interesting to note 
that at the Big Mill hands were engaged in making curved 
pit props of steel of a large size, as well as some steel 
posts adaptable for meeting the scarcity of pit timber. 


Tin-plate and Other Quotations. 


I.C., 20 x 14 x 112 sheets, 13s. 6d.; I1.C., 
23 20 x 56 sheets, 138. 9d.; I.C., 28 x 20 x 112 
sheets, 27s.; I.C. ternes, 28 x 20 x 112 sheets, 23s. 3d. 
to 23s. 6d.; galvanised sheets, 24 g., £15 per ton. Iron 
and steel: Welsh hematite, 75s. 6d. to 76s. 6d. dd.; 
East Coast hematite, 76s. c.i.f.; West Coast hematite, 
vis. 6d. to 78s. 6d. Steel bars: Siemens, £5 2s. 6d. per 
ton; Bessemer, £5 2s. 6d. to £5 5s. per ton. Steel rails, 
heavy sections, £6 15s. per ton. Iron ore: Rubio, 17s. 6d. 
to 18s. 6d. 
Later. 
Later information shows that with regard to the tin- 
plate trade inquiries are rather slow to come along. 
Conflicting opinions are entertained regarding future 
business, but in view of the fact that shipments abroad 
have for many months been below the average, stocks must 
be somewhat low, and when the demand does come it 
will be unusually heavy. Some of the works have improved 
their output, but prices have not advanced, and, in fact, 
for, spot shipment concessions have been made. Stocks 
are big and almost equal to those of August twelve months 
ago, when trade was very bad. In the galvanised trade 
expectations have not been realised, and comparatively 
few mills are at work. Although the demand is quiet, 
« substantial expansion is expected before long. The 
spelter industry continues to be the most active.. Prices, 
although not as high as a few weeks ago, still afford manu- 
facturers a satisfactory margin, and some of the works 
are in the furtunate position of having sufficient raw 
material in stock for two or three months. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE ARMY AND GALVANISED IRON. 


Sir,—I trust you will afford space for the suggestion that a 
great saving of cost and avoidance of dislocation of trade can 
be made by coating the corrugated iron required for our Army 
with tarry or bituminous material instead of galvanising. 
If this was well done and a light-coloured facing applied, a 
material far more resistant to changes of temperature would be 
produced. Further, the wooden floors and linings can easily 
be replaced by plaster and various non-conducting fabrics, 
while the frames can be almost entirely dispensed with if proper 
advantage be taken of the natural rigidity of the corrugated 
sheets. Wood being scarce, the saving would be great, and the 
product in many ways better. W. A. 5. Benson. 

Manorbier, South Wales, September 15th. 


TYPISTS AND THE WAR. 

Sir,—May | invoke the powerful aid of THe ENGINEER on 
behalf of those typists who depend largely upon engineers’ 
typing work ? Engineers are largely responsible for the calling 
into existence of typing offices in Westminster and elsewhere, 
and through the sudden cessation of orders, these offices are 
hard hit and many typists will be dismissed if work does not 
come in. If engineers will hunt round in their offices they wall 
probably find typing work which will have to be done sooner or 
later, and it would be well to give out this work at once at the 
usual rates. I hope that none of our profession will pay the 
sweating rates for which unfortunate typists are now willing 
to work. That would be exceedingly unpatriotic. 

September Ist. EQui1LIBRIUM. 








LAUNCHES AND TRIAL TRIPS. 





Devon, steamer ; built by Cammell, Laird and Co., Limited ; 
to the order of the Royal Mail Steam Packet Company, Limited ; 
dimensions, 220ft. by 42ft. by 12ft. 7in.; to carry chilled meat ; 
engines, two sets of direct-acting triple-expansion, 13}in., 2lin. 
and 34in. by 19in. stroke, running at 175 revolutions per minute ; 
trial trip, recently. 

VaRSOVA, twin-screw passenger steamer; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of the 
British India Steam Navigation Company, Limited, of London ; 
dimensions, 390ft.; to carry, passengers ; engines, twin-screw 
triple-expansion ; a speed of 16 knots was attained on trial trip 
recently. 

STEEL screw steamer; built by Ropner and Sons, Limited, 
Stockton-on-Tees ; dimensions, 398ft. 3in. by 53ft. 6in. by 36ft.; 
engines, triple-expansion, 25in., 42in., 68in. by 48in. stroke, 
pressure 180 lb. per square inch ; constructed by Blair and Co., 
Limited ; launch, August 21st. 

Vira, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the British 
India Steam Navigation Company, Limited; dimensions, 
390ft., 53ft. by 264ft.; to carry passengers between India and 
the Persian Gulf; engines, two sets triple-expansion ; con- 
structed by Swan, Hunter and Wigham Kichardson, Limited ; 
launch, August 24th. 

WILLASTON, steel screw steamer; built by Messrs. Dobson 
and Co.; to the order of Messrs. John Edgar and Co., of Liver- 
pool; dimensions, 400ft., 52ft. by 27ft. 7in.; to carry cargo 
on a light draught; engines, triple-expansion, 26in., 42in. 
and 70in. by 48in. stroke, pressure 180 1b. per square inch ; 
constructed by the North-Eastern Marine Engineering Company, 
Limited ; launch, August 27th, 1914. 7 

Cian Ross, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Clan 
Line Steamships, Limited ; dimensions, 445ft. by 54ft. by 32ft.; 
to carry cargo; engines, triple-expansion ; constructed by 
Swan, Hunter and Wigham Richardson, Limited; launch, 
September 4th. 

ANDREAS, steel screw steamer ; built by Wm. Doxford and 
Sons, Limited ; to the order of Messrs. A. A. Embiricos and Co., 
of London and Athens ; dimensions, 440ft. by 554ft. by 30ft.; 
to carry 10,400 tons ; launch, September 4th. 

CANNIZARO, steel screw steamer ; built by the Northumber- 


land Shipbuilding Company, Limited ; to the order of Thos. ' 


Wilson, Sons and Co., Limited, of Hull; dimensions, 435ft.; 
to carry 10,000 tons; engines, triple-expansion, pressure 
180 Ib. per square inch ; constructed by Earle’s Shipbuilding 
and Engineering Co., Limited ; launch, September 4th. 

San Nazario, steel screw steamer; built by Wm. Doxford 
and Sons, Limited ; to the order of the Eagle Oil Transport, 
Company, Limited, of London; dimensions, 540ft. by 66}ft. 
by 34ft.; to carry 15,600 tons of oil; engines, quadruple- 
expansion, 28}in., 4lin., 58in. and 84in. by 54in. stroke ; con- 
structed by Wm. Doxford and Sons, Limited; a speed of 
11} knots was attained on trial trip, September 5th. 

CHILKANA, steel screw steamer ; built by Wm. Gray and Co., 
Limited, West Hartlepool ; to the order of British India Steam 
Navigation Company, Limited, of London; dimensions, 
412ft. Gin. by 53ft. Gin. by 29ft. 7jin.; to carry cargo ; engines, 
triple-expansion, 28in., 46in. and 77in. by 48in. stroke, pressure 
180 lb. per square inch ; constructed by Central Marine Engine 
Works ; trial trip, Saturday, September 5th. 

Woo.car, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Mel- 
bourne Steamship Company, Limited, of Melbourne ; dimen- 
sions, 350ft. by 47ft. by 33tt.; to carry cargo and cattle, about 
5400 tons; engines, triple-expansion, constructed by Swan, 
Hunter and Wigham Richardson, Limited ; launch, September 

th. 

MERKARA, twin-screw steamer; built’ by Barclay, Curle 
and Co., Limited, of Whiteinch ; to the order of British India 
Steam Navigation Company, Limited ; dimensions, 464ft. by 
58ft. by 36ft.; to carry cargo and passengers ; engines, triple- 
expansion, constructed by Barclay, Curle and Co., Limited ; 
launch, September 7th. 

Prral, twin-screw passenger steamer; built by Phillip and 
Son, Limited ; to the order of the Crown Agents for the Colonies ; 
dimensions, 100ft. by 23ft. by 9ft.; to carry passengers and cargo ; 
engines, two sets compound surface-condensing, pressure 140 |b. 
per square inch ; trial trip, September 11th, 1914. 








FORTHCOMING ENGAGEMENTS. 


MONDAY, SEPTEMBER 2Isr. 
INsTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, London, E. Demonstration of metal jointing by the 
Amalgaline process. 7.30 p.m. 





SATURDAY, SEPTEMBER 26ru. 
Tue InstituTIon or LocomoTiIvE ENGINEERS, Lonpon.— 
Caxton Hall, Westminster. ‘‘ The Application of Diesel Engines 
to Locomotives.” by Mr. A. Kingsley Ward. 7 p.m. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the idgment is the date of the advertisement of the 

pt of the plete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


18,918. August 20th, 1913.—ATomiseR FoR INTERNAL ComM- 
BUSTION OR STEAM Engines, T. D. Kelly, Laureston, 
Boston-avenue, Southend-on-Sea. 

This device consists of a cylinder A provided with a piston B, 
an inlet C, and an outlet D. EF are non-return valves and 
GH are regulating valves. J is an air hole uncovered by the 
piston at the end of its stroke. Under the suction of the piston 
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B fuel oil is drawn in at C and is atomised in the vacuum created. 
This vacuum is destroyed and a mixture formed when the 
piston overruns the hole J. The mixture is delivered through 
the outlet D on the return stroke of the piston. The application 
of the device to steam engines seems to be as follows :—Water 
is drawn in at C and is vaporised in the vacuum ; after delivery 
it is heated to convert it into steam.—August 26th, 1914. 


19,616. August 30th, 1913.—CARBURETTER OR VAPORI!SER, 
G. Armstrong, East Riding Garage, North Bar, Beverley, 
Yorkshire. 

A is the mixing chamber, B the air inlet, and C the outlet to 
the induction pipe. Petrol is admitted through the hole E in 
the extension D. A piston throttle valve F normally closes 
the operings B C, and in a hole at its centre contains the needle 
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valve G, which needle valve normally closes the petro! inlet. 
The piston valve F can be raised by a system of levers H and 
wire J, and the needle valve independently by means of a 
Bowden wire K. When the piston valve is lifted the needle 
valve rises with it. If a stronger mixture be desired the needle 
valve is lifted farther, independently of the other.— August 26th, 
1914. 
25,324. November 6th, 1913.—CarburRETTER, C, E. James, 
17, Mill-lane, Liscard, Cheshire, and another. 

The mouth of the choke tube A is normally closed by a conical 

valve B, the stem of which is hollow and fits over a fuel well C. 


N225, 324. 
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A dise D on the end of the valve stem fits within a cylinder E 
and forms an air dashpot. The fuel well is supplied with petrol 
from the float chamber F. Fuel tubes G are held in place round 
the face of the valve B by means of acap H, Under the suction 
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of the engine the valve B descends and one by one the tubes G 
dip into the petrol in the well C and start to draw. The mix- 
ture strength is thus automatically regulated to suit the load on 
the engine. J is a pilot jet tube constantly dipping into the 
petrol well and led direct into the suction outlet. K is a hot 
water or exhaust gas jacket.—A ugust 26th, 1914. 


SWITCH GEAR. 


18,500. August Mth, 1913.—TMPROVEMENTS IN AND RELATING 
To Liquip Resistances, Aktiengesellschaft Brown, Boveri 
and Cie., of Baden, Switzerland. 

A lever P is adapted to move about a fixed centre Q 
in the upper box A ; at its free end it carries the float O. The 
lever P has fixed to it a pin R on which a two-armed lever S 
can rotate. One end of this lever is guided constrainedly in a 
slotted link T fixed to the lower vessel B. The other end of the 
lever is connected at V to a rod U by means of which the cock L 
can be operated for supplying water through the pipe K, which 
is branched off from the filling pipe J. The slotted link T is 
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so dimensioned and adjusted that whilst the volume of the water 
remains constant, notwithstanding the different vertical heights 
of the vessel B, the movements of the Jevers P and S will com- 
bine together in such a manner that the point V will not move, 
and therefore the cock L will remain closed. When the vessel P 
is entirely raised the highest water level should be situate in the 
plane of the overflow pipe N, which is connected to the discharge 
pipe M. When a loss of water occurs through the overflow or 
through evaporation the sinking of the float O will lower the 
pivot R of the lever S and therefore also the end V of the lever. 
The cock L will then be opened and water will flow in untii the 
normal volume has been restored. Another construction is 
described.—A ugust 26th, 1914. 


TELEGRAPHS AND TELEPHONES. 


16,234. July Tth, 1914.—IMpROVEMENTS IN AUTOMATIC 
SELEcTOR SWITCHES FoR TELEPHONE EXCHANGE SYSTEMS, 
Carl Axel Wilhelm Hultman, of Jakobsbergsgatan 24, 
Stockholm, Sweden. 

A is the shaft of the selector switch, the shaft being inde- 
pendert of the circuits of the selector. The shaft A can 
rotated by any well-known driving means, as, for instance, by 
means of a driving shaft rotating intermittently or continuously 
and connected with the shaft A by an ordinary gear or by a 
ratchet wheel or the like. The shaft supports two systems of 
arms B B!, by means of which the contacts to be actuated by 
the selector are acted upon. The contacts consist of springs 
C, D, C!, D' arranged in two concentric groups at each system 
of arms. The springs C D effect, for instance, the connection 
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of a number of speaking wires with a connecting wire in the 
telephone office, whereas by means of the springs C! LD! the test- 
ing wires belonging to the speaking wires may be connected with 
a corresponding wire in the telephone office. The shaft A is 
movable in longitudinal direction in such a manner that it is 
lowered to a certain extent when the shaft is to be rotated. The 
movement in longitudinal direction may be effected by means of 
a solenoid or an electromagnetic device or in any other manner. 
Thereby the system of arms B will be moved away from the 
inwardly bent ends of the contact springs C so that the arms 
cannot touch the springs, whereas the arms B? are always able 
to close the contacts C! when the shaft is rotated. When the 
desired testing wire has been found and the selector, on account 
thereof, has been stopped, the shaft A will, by means of a coiled 
spring E, be moved axially of its original position so that the 
contacts of the speaking wires corresponding to the testing wire 
found are closed.—August 26th, 1914. 


AERONAUTICS. 
18,476. August 14th, 1913.—WatTeR PLanre Froats, W. H. 
Nosworthy, 55, Fenwick-road, East Dulwich, S.E., and 
another. : 


The floats A are piveted on a horizontal axis B at their for- 
ward ends tv the chassis and have pivoted to their rear ends a 
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Inside this cylinder is a sleeve D swinging at E on 
a horizontal axis on the chassis. A rod F passes through this 
sleeve and is attached to the bottom of the cylinder C. Two 
springs are disposed as shown within the cylinder, the lower being 
stronger than the upper. A spring controlled bolt G sliding in 
brackets on the chassis and operated by a wire lead can be 
employed to engage below the flange on the upper end of each 


cylinder C. 
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cylinder C and so lock the floats in a horizontal position. When 


a descent is about to be made the bolts G are pulled back and 
the rear ends of the floats allowed to tilt down and take the first 
contact with the water. As the machine settles down its weight 
tends to restore the floats to the horizontal position and ulti- 
mately to make the bolts G again lock them.— August 26th, 1914. 


LIGHTING AND HEATING. 


10,523. April 28th, 1914.--IMpROVEMENTS IN MERCURY 
Vapour Lamps, Wilhelm August Arthur Steinmann, of 
Laigneville (Oise), France. 

The illuminating element comprises two luminous tubes A, 
which are each arranged at an inclination to the cathode B and 
to the anodes C. The whole is fixed to a metal mounting or 
bridge D adapted to turn about the pivotal axis constituted by 
the trunnion pins E. In the inoperative position shown in the 
lower left-hand illustration the anode vessels C lie in an upwardly 
extending inclined position, so that the luminous tubes A will 
be wholly or partly filled with mercury and constitute an electric 
conducting path between the two anodes and the cathode. 
By turning the quartz burner in the direction of the arrow on 
the right it is caused to assume the position shown and in this 
rotary movement the mercury becomes separated from the 
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cathode, flows into the anode vessels, and thus forms the two 
luminous ares. With this arrangement there can never be a 
short-circuit between the anodes, as there must always be 
electrical connection beforehand between one anode and the 
cathode and the number of cases of lamps failing to light is thus 
reduced to a minimum. ‘To ensure the re-lighting of the lamp 
if hot the mercury is delayed from entering the tube until the 
Jamp has had time to cool sufficiently in the following manner :— 
The cross section of the end parts F of the luminous tubes are 
constricted so that as the burner is being turned from the 
operative position to the inoperative position the mercury 
entering the luminous tube will obturate, at least for a certain 
time, the entire cross sectional area of the tube so that the vapour 
pressure prevailing in such tube may act usefully to oppose the 
entry of the mercury until the vapour tension has fallen suffi- 
ciently, owing to cooling, for re-lighting to take place with 
certainty.— August 26th, 1914. 


MINES AND METALS. 


18,806. August 19th, 1913.—TREATMENT OF SLAG FOR THE 
MANUFACTURE OF Bricks, W. E. Evans, 27, Chancery-lane, 
London, W.C. (communicated by E. R. Sutcliffe, Brussels). 

In a tube mill A fed from a hopper B a mixture consisting of, 

say, 2 of lime, 1 of slag, and 4 of water, is ground to a slip. A 
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centrifugal pump C draws this slip off and delivers it into an 
incline&, trough D, where it meets and granulates a stream of 
molten slag coming from the hopper E. The mixture passes 
tor jer portions of the granulated and coated 
slag fall to the bottom and are removed by un clevator G. Tho 





lighter flow over the spout H. Both portions are allowed {o 
drain for, say, seven days and are then simply pressed to form 
bricks of two varieties.— August 26th, 1914. 


TRAMWAYS AND RAILWAYS. 


25,671. November 10th, 1913.—Vacuum Brake Appararis, 
F. J. Gresham and another, Ordsall-lane, Salford, Lancs, 

In this brake cylinder the lower end A is detachable and js 
provided with a rim-like extension B fitting within the cylinder 
bore. The top edge of this rim acts as a stop against which the 
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packing ring C is pressed when the brake piston is in the “ off” 
position. Perforations D are provided in the rim B in co: 
tinuation of the passage E. he flange of the end A is provided 
with gaps F at intervals and the flange of the cylinder body with 
corresponding clip-like projections G. When the bolts H hav: 
been removed the end A is readily taken down by turnine it 
round until the gaps and clips register.—A ugust 26th, L014. 


MISCELLANEOUS. 


November Hlth, 1913.—An Imprevep INsvunatinc 
CovEXING FOR OVERHEAD Wirrs, George Henry Vaughan, 
A.M.LELE., of ** The Hollies,’ Irlam-road, Flixton, Man- 
chester. 

The invention relates to providing overbead wires, used for 
telephone or telegraph or other purposes, with a light insulating 
covering, which can be provided at very small cost and serves 
to protect the wires against leakage from one to another or to 
earth. The conducting wire, which may be of any metal, is 
covered with paper, hemp yarn, or other fibrous material, and 
is then drawn through a paint, preferably containing a lead 
base, acting as a preservative against the decay of the insulating 
material due to moisture or other causes. It is subsequently 
drawn through a bath of molten paraffin wax or other damp- 
proof material. Under the changes of atmospheric temperature 
in tropical countries the wax tends to penetrate the fibrous 
mmass and to improve its insulating qualities. The insulation 
obtained by these means prevents any leakage of current duc 
to contact between neighbouring wires brought about by dis 
lodged branches of trees or other conductors or semi-conductors 
which may accidentally be entangled in the wires, and also acts 
to aid the insulating properties of the porcelain or other supports. 

-August 26th, 1914. 
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EDUCATIONAL INTELLIGENCE. 


A series of lectures on Railway and cognate subjects will 
be given under the auspices of the London School of Econom: 
and Political Science during the forthcoming session. ‘Tlic 
lectures will commence in October next. The opening lecture 
will deal with the relations between the railways and the State 
in other countries, and will be given by Mr. Stephenson, on 
Monday, October 12th, at 6.15 p.m. It will be open to the 
public without fee. Of introductory lectures, a course of ten 
on “* Railwey Organisation” will be given by Mr. Cleveland- 
Stevens, on Tuesdays, at 6.15 p.m., in the Michaelmas term, 
beginning October 13th. ‘* Railway Rates and Fares ” will form 
the subject of a course of ten lectures by Mr. Stephenson, on 
Tuesdays, at 6.15 p.m., in the same term, beginning October 
13th. There will be a course of ten lectures on ‘* The Geograplhiy 
of the Chief Railways of Canada and the Neighbouring Lincs 
in the United States,” by Professor Sargent, on Tuesdays, 
at 6.15 p.m., in Lent term, beginning January 19th, and a course 
of the same length on ‘‘ The Parliamentary History of English 
Railways,”’ by Mr. Cleveland-Stevens, on Thursdays, at 6.15 p.1n., 
in Lent term, beginning January l4th. As advanced lectures, 
a course of twenty on “ Railway Economics: Operating ” 
will be given by Mr. Stephenson, on Wednesdays, at 6.15 p.m., 
in Michaelmas and Lent terms, beginning Michaelmas term, 
October 14th, Lent term, January 20th; @ course of twenty 
lectures on “ Railway Economics: Commercial,’’ by Mr. 
Stephenson, on Thursdays, at 6.15 p.m., in Michaelmas and 
Lent terms, beginning Michaelmas term October 8th, J ent 
term January 14th; a course of twenty lectures on * The 
Relations between the Railways and the State in other 
Countries,’ by Mr. Stephenson, on Mondays, at 6.15 p.m., in 
Michaelmas and Lent terms, beginning Michaelmas term 
October 12th, Lent term January 18th ; a Seminar for advanced 
students by Mr. Stephenson, at & p.m. on Mondays, beginning 
October 12th; a course of twenty lectures on “ The Law of 
Carriage by Railway,” by Mr. Disney on Fridays at 6.15 p.m.. 
in Michaelmas and Lent terms, beginning Michaelmas term 
October 9th, Lent term January 15th; a course of twenty 
lectures on ‘‘ The Law of the Traffic Relations of Railways to 
other Railways and the Public,” by Mr. Moon, on Wednesdays 
at 6.15 p.m., in Michaelmas and Lent terms, beginning Michael- 
mas term October 14th, Lent term January 20th ; a course of 
twenty lectures on ‘*The Economics of Electric Traction,’ 
by Mr. Henry M. Sayers, on Wednesdays at 6.15 p.m., in 
Michaelmas and Lent terms, beginning Michaelmas term October 
14th, Lent term January 20th; and a course of three lectures 
on ‘‘ Railway Docks and Shipping,’’ by Mr. Lamb on Wednes- 
days at 7.15 p.m., in Lent term, beginning January 20th. Full 
particulars may be obtained on application. The address of 
the School is, Clare Market, Portugal-street, Kingsway, W.C. 
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THE ERECTION EQUIPMENT OF THE NEW 
QUEBEC BRIDGE. 

DurinG the present season considerable progress 
will be made towards the erection of the new Quebec 
The unprecedented weight and size of many 
of the members of the bridge has created problems 
unusual in ordinary bridge erection. This phase of 
the work has been very carefully studied, the result 
being that every step has been thoroughly worked out 
and equipment designed to meet every emergency. 

The centre span is the same as that of the old 
bridge, namely, 1800ft. centre to centre of main 
piers, this being divided into two cantilever spans 
580ft. long and one suspended span 640ft. long. The 
two anchor arms are each 515ft. long centre to centre 
of piers. The main posts over the piers are 310ft. 
high centre to centre, the cantilever and anchor arms 
tapering back to 70ft. at each end. The suspended 
span, being designed to be floated into position, is of 
a bowstring Pratt design 110ft. high at the centre. 


Bridge. 


efficiency with absolute safety. The bridge itself 
is situated, about seven miles from Quebec in a more 
or less isolated district, and the difficulty of obtain- 
ing labour within a reasonable radius was apparent. 
In order to provide accommodation for a large staff 
and to house them within easy reach of their work the 
company went to a large expense in fitting up a model 
camp at the bridge site. Bunk houses were pro- 


vided for 250 men with an up-to-date kitchen and | 


dining-room, bakery, wash-rooms, recreation-rooms, 
laundry, as well as general offices, hospital and police 
quarters. An efficient water supply service was laid 
on and a fire protection service and electric light 
provided. For the use of the officers of the company 
several bungalows were also constructed in the 
neighbourhood. 

As all the mechanical equipment is operated by 
electricity, power was obtained from the city of 
Quebec and transformed at the site to suit the various 
requirements of lighting, heating, and operating 
machinery. A compressed air plant, operated by elec- 


man at two switchboards fixed on the bridge of the 
| traveller at the lower platform. By this means the 
| superintendent can stand by the side of the operator 
| and in an ordinary conversational tone give instruc- 
| tions as indicated by the foreman at the different 
points where the work is going on. The operator 
| can also see all operations at close range and conse- 
| quently use better judgment in operating the hoists. 
In order to avoid any possibility of accident auto- 
| matic electric brakes are attached to every machine, 
which will prevent the machine running away should 
| anything happen to the electric current. In lowering 
|a heavy member the machines, working through 
| electrical resistances, have to work just as hard as 
|in the operation of lifting. Should a fuse burn out 
| it is impossible for the load to move until the proper 
|connection is again made. By this means the 
| mechanism is made as nearly fool-proof as possible. 
| There are also situated at the extreme end of the 
| erane girders on the top of the traveller four small 
| gantry cranes with two 6-ton hoists each, which are 
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GENERAL VIEW OF FALSEWORK FLOOR AND TRAVELLER 





VIEW OF FLOOR, SHOWING RAILS FOR TRAVELLER 









































ERECTING THE NORTH APPROACH SPAN 


The trusses of the bridge are vertical and are 88ft. 
centre to centre. There are two approach spans on 
the north side between the anchor pier and the 
ubutment, 110ft. and 157ft. long, and one span 140ft. 
long on the south side. The overall length of the | 
bridge is 3239ft. face to face of abutments. 

Owing to the requirements of navigation, the centre 
of the bridge for a distance of about 700ft. is 150ft. 
above extreme high water. In order to provide 
sufficient clearance for ships it was necessary to design 
the bridge with a 1 per cent. gradient entering from 
the abutments to the end of the cantilever arms, the 
suspended span, however, being on a level gradient. | 
lhe extreme height of the bridge above the water did 
not entail any extra expense for approaches, owing | 
to the fact that the high banks on each side of the 
river conformed approximately to the required | 
gradient level. | 

In designing the plant required for the erection the | 

| 





St. Lawrence Bridge Company, the contractors for 
the superstructure, spared no expense to develop | 
an equipment that would combine the greatest | 
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tricity, was also constructed on each side of the river. 

In the north and south handling yards crane run- 
ways were established and equipped with travelling 
cranes having a capacity of 90 tons each. The main 
traveller, which will be used for the erection of the 


| cantilever span proper, is of heavy steel construc- 


tion, weighing when fully equipped approxi- 
mately 1000 tons. This traveller, iliustrated in a 
Supplement to-day, is about 200ft. high from base 
of rail and is supported on four bogies of six wheels 


each running on four lines of rails at the floor level. | 


The upper arms of the traveller extend 50ft. fore and 
aft of the main tower. On the top of the traveller 
two electric cranes are arranged to run on lines parallel 
to the centre line of the bridge. On each of these 
cranes are two trolley hoists running at right angles 
to the centre line of the bridge, thus commanding 
every point within their radius. These cranes have 
a capacity of 110 tons with a 35ft. overhang and have 
an out-to-out reach of 47ft. 6in. on each side of the 
centre line. All the movements of these cranes, as 


well as the operation of hoists, is controlled by one ! 


PLACING PART OF BASE OF MAIN SHOE IN POSITION 


used to handle pins and other small material in line 
with the trusses. These gantry hoists are also 
operated from the bridge at the lower level. 

At each of the four corners of the main tower steel 
booms have been installed having a reach of 90ft. 
and a capacity of 20 tons each. These booms are 

| operated by four electric hoists on the lower deck and 
are used to handle smaller members between the 
trusses, such as the floor system and lateral and sway 
bracing. 

In order to facilitate reaching all parts of this 
traveller for inspection or other purposes an electric 
elevator travels from the main deck to the floor under 
| the crane girders at the top. There is also a stairway 
| around this elevator for emergency purposes, and, so 
that the progress of the work may not be held back, a 
second traveller, a duplicate of that already erected 
on the north side, is now being constructed for use 
on the south side, so that it may be in operation in 
the spring. These two travellers, fully equipped, 
will cost about £100,000. 

The north approaches, consisting of two Warren 


| 
| 
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type truss spans 110ft. and 157ft. in length respec- 
tively, were erected complete last autumn. As the 
railway lines are 32ft. from centre to centre, each span 
is composed of two distinct bridges, each carrying 
one set of rails. The railway floor is trough shaped, 
being, in fact, a series of through plate girder spans 
with sub-floor beams and track stringers. These 
track stringers are heavily reinforced with gusset 
plates and inverted channel top flanges in order to 
provide an extra factor of safety to the bridge as a 
whole in case of derailment. As regards the approach 
spans, it will be noted that these track girders are 
carried directly on the top of the vertical posts of 





CONNECTION OF MAIN COMPRESSION AND MAIN 


the trusses, which posts extend through the top 
chords. 

The approach spans were erected with two travelling 
derricks before the main traveller was constructed. 
The shorter span, from the abutment to the inter- 
mediate pier, was supported on wocden falsework 
at the first and third panel points, the two outside 
panels being cantilevered out to the intermediate 
pier. The span was lowered to its proper position 
on the pier members by means of sand jacks on the 
falsework. The longer of the approach spans was 
erected in the same manner, with the exception that 

















ERECTION OF NORTH APPROACH SPAN 


steel falsework was used throughout. This falsework 
was so designed that it could be taken down and 


re-used for the falsework of the anchor arm. The 
latter falsework consists of two distinct sets, 
known as the inside and outside falsework. The 


inside falsework carries the floor and the traveller 
up to the time the anchor arm is swung. The out- 
side falsework is of varying length from the main 
pier to the anchor pier, and supports, first, the bottom 
chords and, finally, the entire weight of the anchor 
arm with the exception of the floor system. 

The main traveller is used to erect this anchor arm 
falsework. ‘Iwo of the lines of rails upon which this 
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traveller runs are placed on the top flange of each of | tus have all been supplied by the United Kingdom 


the outside track girders, the other two lines of rails | Germany, and the United States, and, to a 
being placed on special erection girders situated about | degree, by France and Belgium. 
4ft. outside of these track girders and connected to | not alone in Argentina, but in Brazil and 
the falsework bridge floor by special inclined struts | 
and bracing. As each panel of the inside bracing is | by British manufacturers of these specialities, 
erected the permanent floor of the bridge is placed in | 


lessep 
The whole market 

. . ’ 
Chile, Is a 


most valuable one, and should be seriously cultivated 


For some years past there has been a 


tendency 


position. This does not apply to the main floor | among those of the Latin-American States which 
beams which attach to the trusses of the anchor arm. | possess natural waterfalls—and the majority of them 


These are put in a temporary position to accommodate | have been so favoured by Providence—to 
present erection purposes, and will not be put in their 


permanent position until the web members of the 
anchor arm trusses are erected in place. 





DIAGONAL MEMBERS 


There are seven bents of falsework for the inside 
staging and six bents for the outside. This staging 
and flooring is now practically all in place between 
the anchor arm and the main north pier, and the work 
of setting the shoes is going ahead. These shoes 
are approximately 26ft. by 21ft. at the base and are 
19ft. high, and are shipped in seven sections, the 
heaviest of which weighs 70 tons. The shoe as a 
whole weighs over 400 tons. If no hitch occurs it is 
expected that the most of the anchor arm, or in the 
neighbourhood of 10,000 tons, will be erected during 
the present season. During the coming winter the 
traveller for the south side will be erected and next 
season work will be started on the south shore, both 
sides working simultaneously towards the centre. 
The cantilever arms will, naturally, be erected with- 
out staging. 

In order to save practically a year in erection the 
big suspended span will be erected on the shore in 
the vicinity of the bridge and floated into position, 
being lifted from the pontoons by means of enormous 
hydraulic jacks. 





BRITISH versus GERMAN TRADE IN LATIN- 
AMERICA. 
(By our Special Commissioner in South America in 1910 and 1911.) 
No. IV.* 

OwineG to the immensely favourable river systems 
of South America, the three most important of which 
—the Orinoco, the Amazon, and La Plata—occupy the 
largest portion of the continent, the opportunities 
offered to pioneers of the electrical trade are especially 
valuable. Of these opportunities the Germans have 
availed themselves to the utmost, and so well and so 
carefully have they studied the markets that in 
practically every one of the twenty different Latin 
States of South and Central America can their elec- 
trical plant and apparatus be found installed and 
affording satisfaction. Apart from this portion of 
the world, quite one-half of the electrical appliances 
and accessories trade is in the hands of German firms, 
and a large percentage of these have their head- 
quarters or agencies in London. 

In Argentina manufacturers of electrical apparatus 
will find a continuous demand for storage batteries, 
and of these, up till now, the United Kingdom and 
Germany have possessed a practical monopoly. What 
is there to prevent us from enjoying the whole of it 
infuture? Withregard to insulators, of earthenware, 
china and porcelain, we also hold a good share of the 
market ; but Germany and the United States have 
both run us fairly close. Wire and cable, ampére- 
meters, voltmeters, electric light carbons, loom insu- 
lators, insulating tubes, commutators, fuses, dynamos, 
electric and small motors, vulcanised fibre, switches, 
are lamps, electric meters and batteries, battery jars, 

| portable lamps, rheostats, electric ventilators, bells, 
underground cable accessories, and telephone appara- 


* No. III. appeared September 18th. 





, develop 
them for the purpose of transmitting power and 
providing light. To mention even a portion of the 
elaborate schemes which have been put forward would 











MAIN SHOE IN SHOP 


occupy the whole of the space which an indulgent 
Editor has placed at my disposal this week ; at some 
other time I may be enabled to place before the 
readers of THE ENGINEER a summary of the hydro- 
electric projects which are now in view in such coun- 
tries as Mexico, Argentina, Paraguay, Costa Rica, 
Brazil, and others of the South and Central American 
States which only await a change in the political 
condition of things to put them—at least in part 

into execution. Many millions of pounds sterling 
are to be expended upon these projects ;_ the combined 
electrical industry of no single country could effec- 
tively deal with the whole or even with the greater 
number of the different undertakings, but the race 
will go to the most enterprising among the contractors, 
and by * enterprising ’’ I mean the earliest in the field. 

At least three of the most important of the schemes 
referred to were already being negotiated for by 
German electrical firms, such as have already sent 
plant and machinery to practically every part of 
grazil and Argentina, and whose plans for ousting 
all other competitors from the field were singularly 
complete. It is now almost impossible that the 
firms referred to can carry out their obligations ; in 
one case, at any rate, the principal machinery is ready, 
but it has not been shipped. In view of the complete 
collapse of German shipping arrangements, and the 
impossibility of obtaining the assistance of any other 
transport, this machinery cannot be delivered. It 
has not been paid for, and the loss will fall entirely 
upon the shoulders of the contractors. 

Our only competitors in this valuable market are 
the Swiss, and, generally speaking, they operate 
through the medium of German houses having 
branches in South and Central America, and citizens 
of the United States. But, as has been indicated, 
the amount of business pending is so large and sv 
costly that combination rather than competition 
should be the spirit in which manufacturers of this 
country and the United States should approach the 
conduct of the enterprise. 

Before concluding this portion of my article and 
finally dismissing the subject of electrica] industry 
in Latin-America, I think it desirable to warn manu- 
facturers and contractors on this side that they will 
not find the Latin-American markets in the same 
placid and accessible condition as those to which they 
are ordinarily accustomed. Just as the European 
war and its disastrous consequences have disturbed 
and incommoded our own economic state, so have the 
republics mentioned suffered and are suffering. It 
is inevitable, even for some time to come after the 
war has been ended and the ‘‘ reckoning ”’ has been 
paid, that business should remain stagnant and 
monetary matters stringent. But that isnoreason lor 
abstaining from “getting right there,” as our friends 
the Americans put it, now. If we await the turn 
of the tide and hesitate to risk anything because the 
skies are dark and the situation uncertain, we cannot 
expect, and we should not deserve, to succeed when 
the clouds disperse and the sun of prosperity again 


shines out. Now is the time to lay our plans. ‘The 
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Latin-Aimericans may have but little money with 
which to part to-day ; but they, like other nations 
which have not imperilled their good name nor 
by overt acts poisoned the goodwill of their fellow-men, 
will recover, and again become opulent. They will 
then have not only an abundance of money to expend 
upon such undertakings as those mentioned, but 
they will expend it among those who have showed 
a disposition to treat with them in their adversity 
as well as in the hey-day of their prosperity, and who 
did not withdraw all facilities of credit at a time when 
those facilities were likely to prove of vital importance 
to them and to their country. 

You cannot insult a Latin-American more deeply 
than by ignoring or slighting him when he is in trouble. 
His highly sensitive, and even hysterical, disposition 
craves for sympathy and indulgence. ‘To so great 
an extent does this sentiment exist, that when a 
Latin-American is upon his deathbed, and may be 
suffering from a hideous and loathsome disease, he 
expects and receives the visits of his friends who 
crowd around his mortal couch offering commiseration 
and condolence. This curious sensibility is repeated 
in a greater or less degree in business matters. When 
in trouble—financial or otherwise—he expects not the 
cold shoulder or stony indifference, but a few words 
of kindness and sympathy. The conceding or the 
withholding of these purely formal but none the less 
necessary expressions may mean the making of a 
friend or the creation of an enemy for life. Are we 
so terribly the creatures of insular prejudice that we 
cannot show a little consideration for Latin-American 
customers by refraining from refusing them credit 
because the whole of the economic world is somewhat 
disorganised % IL will not, however, labour the point. 
[ leave it to the intelligence of my readers to point 
the moral. 

The manufacturers of the United States are far 
more indulgent to their trade customers than we are, 
and, so far as my experience leads me to draw con- 
clusions, | should say that our transatlantic friends 
and business rivals have not lost much, if anything, 
by their policy. They recognise that, owing to the 
prevailing circumstances, all commercial transactions 
carried on with South and Central America must now 
and for some time undergo a considerable change. 
The whole of the usually valuable business of the 
West Coast and Panama is stagnant ; but for the wise 
and discriminating attitude taken up by the manufac- 
turers and shippers of the United States it would have 
become completely dead. Many thousands of men 
are idle in the nitrate-producing district of Chile ; 
by the proprietary companies, for the most part in 
the hands of British shareholders and managed by 
British officials, little seems to have been done to meet 
the situation but to ‘‘ cut down expenses,’ which 
means dismissing all of the native workmen and 
retaining only the highly paid British officers of the 
companies. 

Now, what are the North Americans doing under 
the same conditions, for, be it understood, while the 
people of the United States are not at war with any 
other nation, they are suffering in almost as severe 
a degree from bad trade and stringency of cash as 
the whole of the rest of the world. But, instead of 
pursuing that fatal and cowardly policy of ‘* cutting 
down expenses,”’ they are intelligently looking around 
for fresh markets, not, perhaps, destined to blossom 
at once or even moderately soon, but assuredly in the 
future to thrive and fructify. Upon the initiation 
of the National City Bank of New York the Federal 
Reserve Board of Washington has decided to grant 
permission to establish a number of branch banks 
in South America. To adopt such a policy at this 
time may appear to some shallow thinkers as little 
short of lunacy ; as a fact, it is a very sound and 
shrewd idea, one which might have been adopted by 
our own large banks doing a regular business with 
Latin-America, but that they already possess all 
facilities which are necessary in this respect, and 
stand in need of no others. 

The North Americans have always been very defi- 
cient in the enjoyment of banking facilities in Latin- 
America, and henceforth they mean to redeem their 
error of omission. ‘These branch banks will do some- 
thing more than lend money and finance temporarily 
embarassed customers. They will collect valuable 
infermation of every description that is likely to be 
of use to American trading interests, while special 
attention will be devoted to opening up fresh markets 
of commerce. Thus it seems that the United States 
are not alone going to make a serious bid for the 
Latin-American markets, but they are prepared to 
risk something in wooing them. Nothing venture, 
nothing win, says an old proverb ; how much are we 
adventuring to win the markets which are now open 
tous? Has anything been heard of one among the 
inany British banks, which enjoy an immense in- 
fluence in Argentina, Brazil, and Chile, either directly 
or indirectly, making arrangements—as our enter- 
prising American friends have done—to establish 
a system of exchanges between South American 
countries at present financing Brazilian coffee, Chilian 
lutrates, and Argentine hide exports ? Who is likely 
to enjoy the greatest amount of Latin-American 
custom when the good times come round again, as 
come they will and must—he of the narrow purse and 
stiff neck who refuses to bow to necessity, or he. who 
smilingly helps to shoulder the burden of his foreign 
client by granting him every leniency in the direction 








of credit, and time to liquidate old indebtednesses ? 
The Latin-Americans will know how to discriminate 
between their different customers in these exceptional 
and trying times. They are keen and shrewd obser- 
vers and forget nothing. Let us take it to heart. 








COMPETITION WITH GERMANY IN THE IRON 
AND STEEL TRADE. 
No. IV.* 


Tue blowing in of all the available existing blast 
furnaces in the United Kingdom and the modernisa- 
tion of those working on steel making pig burthens 
have been shown to be capable of increasing the 
present annual output of pig iron by, approximately, 
some 5,000,000 tons, or, roughly, 50 per cent. The 
resulting increase in the output of steel may be 
assumed to bear the same ratio, for we have not as 
yet risen in this country to the heights of American 
practice, which enable more steell to be produced than 
pig iron. The latest available figures, issued by the 
British Iron Trade Association, show that, roughly, 
104 million tons of pig iron were produced in the 
United Kingdom during 1913, while the output of 
steel of all grades during the same period was about 
84 million tons. We may therefore assume that 
under the altered conditions already discussed the 
annual production of pig iron will attain about 
15,000,000 tons, while that of steel may be computed 
at about 13,000,000 tons. 

In the circumstances with which this country is 
faced all considerations of what a given industry 
ought or ought not to do to increase its output and 
secure additional markets are, and must be, subsidiary 
to the more severely practical considerations of what 
it can do. It is futile to lay down broad lines of 
policy unless they be practical possibilities, and while 
it is easy to recommend schemes of modernisation 
and the wholesale reconstruction of existing plant 
and machinery, the realisation of such schemes is, 
and must always be, dependent upon the prime raw 
material of all industry—capital. 

From figures quoted by Professor Turner in his 
well-known book on ‘‘ Tron” and derived mostly 
from papers contributed at various times to the Iron 
and Steel Institute, it may be found that the capital 
cost of a large modern American blast furnace is, 
roughly, 15s. to 16s. per ton-year. The figures for 
British practice in smaller units work out at about £1 
per ton-year. Various corsiderations lead to the view 
that the latter figure is fairly representative and will 
not vary greatly when the units in this country are 
larger. It may therefore be taken as a basis for 
calculation. In other words, a blast furnace or a 
group of blast furnaces having an annual average 
capacity of 50,000 tons of pig iron will cost, completely 
equipped, £50,000 per furnace. These figures leave 
out of account site value and apply solely to the 
plant and equipmert. 

We have seen that the increased productive capa- 
city due to modernising may be estimated at 2,500,000 
tons of pig iron yearly, this amount representing a 
40 per cent. increase in the average annual production 
per furnace on a proportion cf the available existing 
blast furnace plants suitable for subjection to such 
an operation. These furnaces must therefore have 
been making 6,250,000 tons of pig iron yearly under 
existing conditions, and will, after modernising, have 
an aggregate yearly capacity of 3,750,000 tons. 
Assuming their annual make per furnace to be 50,000 
tons, we find we should require to modernise no less 
than 175 blast furnaces, or considerably more than 
one-half of the available blast furnaces in existence 
at present. 

Now, modernising a blast furnace is often tanta- 
mount to rebuilding it entirely. In some cases the 
expense involved in dismantling an old furnace 
and building a new one may be greater than building 
a new one straight away, even after making allow- 
ance for the using up of old material, such as the 
shell, stove casings, &c. Modernising is not a 
straightforward job; it is apt to be complicated by 
the confined space in which building operations have 
to be carried out, due regard being had to ‘‘ business 
as usual” in other parts of the plant. So that for 
the purpose in view it will be best to regard the 
capital outlay as equivalent to that entailed by putting 
up a new furnace and providing new equipment 
throughout, although it will perhaps be legitimate 
to revert to the smaller ton-year estimate of 15s. 
rather than the higher figure of £1. This lower 
estimate works out at £6,562,500 as the total aggre- 
gate capital sum required to modernise our existing 
blast furnace plant to the extent of producing an 
additional 2,500,000 tons of pig iron per annum. If 
we take seven blast furnaces as a representative 
equipment for a modern works, we find that the work 
of modernising 175 blast furnaces would be spread 
over twenty-five works, and the average capital cost 
involved per works or firm would be £262,500, or 
approximately a quarter of a million. 

To deal with the output it would be necessary to 
increase in the same ratio the capacity of the steel 
works and of the rolling mills. The problem involved, 
however, in these cases is not so much the reconstruc- 
tion of existing plant as its simple extension. Local 
conditiors may make it exceedingly difficult to add 





* No. III. appeared September 18th. 





furnaces and rolling n.ills ; but here, again, co-opera- 
tion amongst various groups of works might afiord 
a solution of some of the difficulties. Thus some 
works might increase their steel making departments 
only, leaving to other works the task of increasing 
rolling capacity for dealing with the increased make. 
A few suggestions for securing such concerted acticn 
will be made at the end of this article. 

According to Mr. David Carnegie, a basic Bessemer 
plant capable of producing 500,000 tons of steel 
ingots in four 24-ton converters per annum is about 
£200,000 complete. An open-hearth plant with an 
annual output of 250,000 tons made in five 75-ton 
furnaces costs the same. A Talbot furnace of 200-ton 
capacity producing 54,000 tons of steel would cost, 
according to Mr. Talbot, about £50,000; hence the 
capital cost of a continuous steel plant capable of pro- 
ducing 540,000 tons per annum would be £500,000. 
These figures do not agree very closely with the 
ratios, Talbot : Wellman : fixed open-hearth given by 
Dr. Schuster in a recent paper, but are perhaps near 
enough to show the Talbot furnace to be expensive 
to install, although, once installed, the working costs 
compare favourable with those of any other process. 
It may be permissible to take an average of the cost 
of the three processes enumerated, thus :-— 








Process. Tons. eS st. 
Basic Bessemer... 500,000 ... ... 200,000 
Basic open-hearth... 500,000 ... ... 400,000 
Talbot 200-ton 500,000 450,000 
1,500,000 1,050,000 


This gives, near enough for all purposes, an average 
cost per ton-year of about l5s., it being understood 
that all the figures quoted are rough approximations 
only. As the increased steel production due to 
increased pig iron supply is assumed to be 4,500,000 
tons, the capital cost for the additional plant required 
will be £3,375,000, while, without going into detailed 
calculations, the cost of the increased mill capacity 
for dealing with the increased output of ingots may 
be taken at two-thirds of this figure, or approximately 
£2,250,000. We have then :— 
Capital outlay on — 

Blast furnace plant ... 

Steel making plant .. 

Rolling mills 

LC ER CRT ene Pere ee arene 

Or, in round figures, £12,250,000. 

Twenty-five works, each raising additional capital 
to the extent of £500,000, could therefore achieve 
the end in view. 

The sum arrived at is large, but not unduly so. The 
public, the banks, and the assurance companies could 
easily raise it, provided the security commended itself 
to them as adequate. The problem narrows itself 
down to that of making the security gilt-edged and 
is the reciprocal of the problem of securing a large 
proportion of the trade hitherto carried on by Ger- 
many. If we can be certain of securing that propor- 
tion the profits are assured, the prospects rosy in 
the extreme, and the money will be forthcoming. The 
crux of the whole matter lies in the “if.” And, until 
it has been dealt with, we are travelling in a circle. 

Now, there is one way by which the end in view 
can be attained. It is a ruthless way, but eminently 
simple. It is the deliberate and organised destruction 
of the plant and equipment of German industry in 
general, and in that organised destruction the great 
iron and steel works of the Fatherland should share 
The occupation of German territory by the allied 
troops should be accompanied by the destruction of 
all the large industries within the sphere of occupation. 
It is held that if it were known and felt here and in 
France that such a scheme of organised destruction was 
to be carried out on German territory, capital would 
be at once stimulated in steady streams in aid of the 
home industries, which would profit enormously by the 
course taken. The German action in French and 
Belgian towns and villages has already inflamed 
public indignation and so partly paved the way for 
the acceptance of this method as a legitimate weapon 
of industrial warfare and a potent instrument of 
justice and retribution. But we do not wish to asso- 
ciate ourselves too rigidly with this proposal. It is, 
we know, accepted by a great many people, but it is 
an act which would have to be entered upon only 
after very mature consideration. Many economic 
questions of great interest are involved. We may 
anticipate not unfairly that much destruction of 
German industries will follow upon mere acts of war, 
and they may prove sufficient for our purpose. 

In any case there remain other methods whereby 
the capital required for the extension of the iron and 
steel industries of this country can be raised. Once 
the actual requirements are known and the prospects 
of trade have been duly discussed and focussed, it 
will not be difficult to persuade the public to embark 
on well-matured industrial schemes and undertakings. 
It is, however, urgently necessary that the programme 
should be decided upon at once, and no time should 
be lost in convening round-table conferences of iron- 
masters and coalowners to discuss the technical and 
financial considerations involved. In every iron 
trade centre in the country an advisory committee 
of responsible persons should be formed to discuss 
the measures to be taken. ‘These committees should 
take stock of existing equipment, ascertain what 
extensions are advisable, and what their cost would 
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be. They should ascertain what capital resources 
there may be amongst the companies concerned, 
and what can be expected to accrue from the normal 
and recognised sources. They should allot on an 


equitable basis the proportion of orders that may be | 


anticipated, and should carefully investigate the 
conditions under which new"business can be obtained 
and existing business increased. Ultimately they 
should prepare a detailed scheme for submission to 
their own shareholders, to the general public, and if 


it be deemed on investigation advisable to suggest it, | 


to the Government for aid, either by guaranteeing 
to the banks advances chargeable on the ultimate 
indemnity to be exacted from Germany and ear- 
marked 
means, 

One last aspect of the subject remains to be con- 
sidered. There can be no doubt that at the con- 


clusion of the war, and whether Germany’s industrial | 


resources be left intact or no, there will be a very 
strong public opinion in favour of a boycott of Ger- 
man produce. 
of self-interest almost invariably arise which lead to 
their being disregarded ; but the particular boycott 
in question is likely to last longer and be more wide- 
spread than is generally the case with this method of 
industrial and social warfare. For our own benefit 
we can but hope that it will be for a long time 
rigorously enforced by the nations which have directly 
suffered. Its existence cannot fail further to improve 
the prospects of the home industries, which would 
emerge at the close of the war prepared and equipped 
so as to reap the utmost advantage. This will only 
be possible if their leaders take time by the 
forelock and by a minute and painstaking survey 
of the ground to be covered make such wise and far- 
seeing preparations now as will enable them to ensure 
renewed prosperity once peace has been resumed. 








THE ELECTRIC VEHICLE COMMITTEE. 


MerETINGs of the Electric Vehicle Committee were held 
under the chairmanship of Mr. R. A. Chaddock on_June 
26th and July 17th of this year, but the reports of the 
proceedings have only just been issued. In order to keep 
possible users of the commercial electric vehicle in_touch 


‘*in aid of home industries’? or by other | 


Boycotts are seldom lasting ; motives | 


| outside. 


| 
|a special earthing contact finger is to be fitted on 
| the receptacle, and it is suggested that this finger should 
| be made of hard rolled phosphor bronze strip. The fixed 
into which a 3, 8.W.G., or equivalent section, bare copper 
| conductor can be sweated, the other end of the conductor 
| being clamped to some part of the metal framework of 
| the chassis, and in the case of the charging board to a 
| common earth terminal which is efficiently connected to 
|@ water service pipe. A three-conductor flexible cable 
| should be employed, the third conductor being the earthing 
| wire, the size of which should be equivalent to <7, 8.W.G. 
The shell of both receptacle and plug, it is considered, 
| should be made from solid drawn mild steel tubing, turned 
and bored to the dimensions in the following table, the 
letters in which correspond with those on the drawing :— 
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The bracket and cap for the receptacle are to be made in 
malleable cast iron. The spring plunger for keeping the 
cap closed over the opening of the receptacle when the 
plug is not in place is to be of hard rolled brass rod, with 
a tempered steel helical spring in the socket at the back. 
The malleable cast iron bracket is to be bored out to 
receive the receptacle, and the shell is smooth on the 
In a like manner the shell of the plug is also 
turned smooth on the outside and finished bright so that 
good contact may be made on it by the earthing contact 
finger of the receptacle. 

Main contact pieces of both receptacle and plug are 
made of gun-metal secured by being moulded into the 
insulating material, the latter being capable of satis- 
factorily withstanding heat and moisture. The insulating 
material should also have ample mechanical strength. 
Tne gun-metal cable lugs are to be provided with conical 
projections which are to be made accurately to fit into 
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the I.M.E.A, could no longer provide the money necessary 
for carrying on the Committee’s work, and it was therefore 
| decided to invite Corporation electric supply undertakings 
company electric supplies, and electrical manufacturers 
and others interested in the movement to contribute 
towards the expenses of the Committee. At the mecting 
of the 17th inst, the Secretary was able to announce that 
contributions amounting to a little over £100 were forth. 
coming. A standard electric sign for use outside garages 
where charging current can be obtained has been designed, 
and particulars of this will be published shortly, 

With regard to measuring instruments as fitted to 
electric vehicles, the Committee is of opinion that in the 
case of vehicles fitted with lead batteries a voltmeter and 
ammeter should be provided for controlling the charge, 
But where it is proposed to remove the battery from the 
vehicle for the purpose of charging, and in cases where 
no constant attention is provided during this operation, 
it is recommended that an ampére-hour meter should be 
provided in addition to the ammeter. In connection 
| with the ampére-hour meter, provision should be made for 
; automatically opening the circuit when the battery is 
fully charged. 

In the case of batteries of the Edison type, an ampore- 
| hour meter is the only instrument that need be provided, 
The Committee considers also that a mileage recorder is 
a necessary accessory for judging the condition of the 
battery in conjunction with the electrical instruments 
and for preserving accurate records of the working of the 
vehicle. The Committee has been informed that the 
practice of mounting these instruments directly on the 
dashboard has not proved satisfactory, and the latest 
practice in America is to fix them on a strong steel pillar 
well in view of the driver and distinct from the dashboard, 

Information regarding charging equipments is in the 
course of preparation. 





RAILWAY ACCIDENTS DURING 1913. 


Tue General Reports on Railway Accidents really 
contain fewer figures and less information than the Annual 
Returns. The only pointin which the former are the better, 
is that a few comments are made on the accidents of the 
year. 

Mr. W. F. Marwood’s report on the accidents of 1913 
issued last week is, however, of more than ordinary value 
because of a memorandum, prepared by the three inspect- 
ing officers, which it contains. Otherwise the information 
now given is similar to that of the annual report which 
was reviewed in our issue of May 29th. 

The memorandum in question was prepared after the 





| serious accidents at Colchester, Yeovil, Aisgill, Liverpool 
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STANDARD CHARGING PLUG AND RECEPTACLE FOR ELECTRIC VEHICLES 


with the7>advantages and developments in connection 
with it, it has been decided to publish quarterly an official 
Journal, and it is hoped that the first number will be 
available in October. Copies are to be sent free to Town 
Clerks, the heads of electricity supply undertakings, City 
and Borough Engineers, Medical Officers of . Health, 
Superintendents of Cleansing Departments, Boards of 
Guardians, railway companies and others. Electric 
supply departments will be able to purchase at cost price 
further copies for distribution amongst their consumers. 
The Committee also has in hand a series of mail cards 
dealing with the special features of merit of the electric 
vehicle, which it is hoped will be ready at an early 
date. 

The charging plug and receptacle recommended for 
standardisation in connection with electric battery vehicles 
is shown in the accompanying illustration. This plug 
and receptacle are recommended for standardisation, 
and they are intended for use with vehicle batteries 
that are charged in stations or garages. * In order to 
ensure easy, quick and safe connection to the charging 
board, it is recommended that each vehicle should be 
fitted with the standard receptacle, and it is further 
recommended that the latter should be placed in such a posi- 
tion under the front of the driver’s seat, that the driver 
will of necessity have to remove the plug together with its 
cable connection before he can take his seat and start 
the vehicle. It is recommended also that a standard 
receptacle and plug should be used to attach the charging 
connection or cable to the charging switchboard or circuit 
in the station or garage, so that when not in use the charg- 
ing connection with plug attached to each end may be 
coiled away in a safe place. The fixed receptacle, namely, 
that on the charging board should be in an accessible 
position and fixed horizontally. The plug and receptacle 
are designed safely to carry a current of 150 ampéres 
continuously, and they may be used for boosting charges 
for an hour or two up to a maximum of 300 ampéres. 
Whilst in cases of emergency the plug may be used to 
break the circuit with the comparatively low pressure 
for which it is intended, namely, 120 volts, it is recom- 
mended that the circuit should always be broken on a 
quick break switch. 


» The metal shell of the plug as well as that of the | 


receptacle and framing of the vehicle chassis, should 
be efficiently earthed. To enable this to be done, 


the conical recesses in the backs of¥the contact pieces. 
These cable lugs are to be fixed in place by steel screws 
which should be of such length that,not less than half of 
the length of the screw is in the tapped hole of the contact 
piece when the screw is fully home. js 
Plugs for garages and charging stations, it is considered 
should be provided with terminals, and cable grips suitable 
for three-core flexible cable having a sectional area of 
- 15 square inch in each of the two main conductors, and 
not less than .0229 square inch (equal to 7, 8.W.G.) in 
the third or earthing conductor. The approximate 
overall diameter of this cable is 1.75in. For use in private 
garages in connection with vehicles fitted with lead 
batteries, it is not usually necessary to provide for heavy 
boosting charges, such as may be given to cars provided 
with Edison batteries, and consequently a smaller section 
of three-core flexible cable may conveniently be employed. 
It is therefore recommended that two alternative sizes 
| of terminals and cable grips should be stardardised for 
| three-core flexible cable having sectional areas in the main 
conductors of (a) .10 square inch and (6) .075 square inch, 
the approximate overall diameter in the first case being 
1.5in. and that in the second case 1.3lin. 


mentioned. 

In the drawing the design for the cable-gripping device 
is shown. It consists of a sleeve made of either gun- 
metal or malleable cast iron screwed on the back portion 
of the plug. The sleeve is to have a terminal as shown, 

| to which the earthing conductor can be attached. The 
conical insulating split sleeve, forming the packing in the 
guard, must be made accurately to fit the cable. It is 
recommended that the three-core flexible conductor 
should be provided with special hard rubber protection 
of the type known as ‘cab tire sheating,” which is a 
material now supplied by most British firms. Lastly, 
it is recommended that the centre contact of the plug 


and receptacle shall always be the negative pole. The 
outside contact is to be positive. Terminals should be 
large enough to receive a .15 square inch cable. Ter- 


minals are to be marked + and — to correspond to the 
polarity of the contacts. This design is being submitted 
to the British Section of the International Electro- 
technical Commission, with a recommendation for stan- 
dardisation. 

As to funds, it was decided that the time had come when 


The third or | 
earthing conductor always has the sectional area previously | 


and Waterloo Junction, whichjwere said to have been 
| nearly all primarily due to some failure on the part of a 
railway servant, and in most of these cases, if ordinary 
care had been exercised, or if instructions had been com 
plied with, or if safety appliances which had been provided 
had been made use of, they would not have occurred. 
In the first place, therefore, it was recommended that the 
attention of railway companies should be drawn to the 
desirability of taking all possible steps to ensure that 
their regulations are adhered to by their employees, an 
that there should be nothing connected with the con 
ditions under which the latter work to prevent their so 
doing. 

Returns were compiled by the Board of Trade showing 
| the number of accidents of each class which had occurred 
| during the ten years 1903 to 1912 inclusive, and which 
had been of a sufficiently serious nature to call for inquiry. 
| From these returns it was found that during that period 
there were 54 such accidents caused by errors on the part of 
signalmen, and 47 due to mistakes of drivers. There had 
been thus, on an average, about 10 serious accidents 
occurring each year, due to these combined causes. 

During the first ten months of the year 1913 there were | 4 
such accidents ; 7 of these were due to errors of signalmen, 
5 to those of drivers, and 2 to the combined mistakes ot 
both signalmen and drivers. The number of these acci- 
dents during the year was therefore above the average. 

As regards the first class of accidents, viz., those due to 
a signalman’s error in lowering signals when they should 
| have been kept at danger, the Board of Trade in April, 
| 1911, called the attention of all railway companies to the 
necessity for the provision of mechanical or electrical 
appliances to safeguard trains when detained at signals. 
In reply to this recommendation, the Board was informed 
that the principal railway companies were adopting at 
many places, amongst other appliances, the use of track 
circuits. This is a device which, in regard to new works 
where the traffic is dense or there is a frequent service of 
express trains, the inspecting officers had of late been 
| frequently making a requirement. It is a method which 
| can be used as an additional safeguard in various ways, 
either in conjunction with signals alone or combined with 
| block instruments, and the opinion ‘s expressed that the 
| adoption of this additional precaution would have pre- 
| vented many of the aceidents which had recently occurred, 
'and it was considered that a still more general use 
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ee 
f it was desirable as a means of preventing collisions due 
7 errors on the part of signalmen. It was therefore 
vecornmended that the Board of Trade call the attention 
of all railway companies to the desirability of a more 
general adoption of this device, and that, in the case of 
new works on lines of the character indicated, its adoption, 
when necessary, should be made one of the Board of Trade 
requirements. ; : : 
The second class of accidents, viz., those due to drivers 
passing signals at danger, in the majority of cases are 
simply due to the omission on the part of the driver to 
observe and act on the visual signal given to him. It is 
considered most desirable that some further mechanism 
should be provided, by means of which a driver shall 
obtain an unmistakable indication that he is allowing his 
engine to pass a signal at danger, and which will automati- 
cally control his engine when he does so. There are a 
number of devices designed for this purpose, such as 
cab-signalling, wireless or inductive control, train stops, 


&c. Some of these are in use or under trial at the present 
time, while others have never passed the experimental 
stage. But the inspecting officers hold that some system 


of this description should be generally adopted in the 
future, and they therefore recommend that the Board of 
Trade call the attention of railway companies to the 
advisability of their carrying out combined experiments, 
with a view to selecting some such method suitable for 
universal adoption. 

fn the meantime there is a temporary expedient which 
has already been adopted to a certain extent by several 
railway companies, viz., the placing on the line automati- 
cally of detonators, which explode under the engine. 

The recommendations are summed up as follows :— 

That railway companies should be urged : 

(1) To take aJl possible steps to ensure that their 
regulations are strictly adhered to by their 
employees, and that the conditions under 
which the latter work admit of their so doing. 

(2) To exterfd the use of track circuit in connection 
with the control of signals or block instru- 
ments, 

(3) To carry out combined experiments with 
different systems of cab-signalling and auto- 
matic control, with the object of supplementing 
the present system of semaphore signalling ; 
and meanwhile to extend the use of detonator- 
placing machines. 

Mr. Marwood’s report states that this memorandum 
was communicated to the principal railway companies, 
and was subsequently discussed at a meeting with their 
representatives, As regards signalmen, particular stress 
was laid on the advantages of track-circuiting on crowded 
lines, and the Board subsequently obtained from the 
companies a return, from which it appeared that on 
December 31st, 1913, track-circuit had been installed at 
about 1500 places, and was about to be installed at 700 
more. The Board also made the following addition to 
its requirements in regard to the opening of railways :— 
* Adequate means to be provided when necessary for 





reminding the signalman of vehicles which are standing 
within his control.’’ As regards drivers there was some 
difference of opinion as to the extent to which it is desirable 
to place reliance on automatic checks rather than on 


personal observation of signals, and also as to the par- 
ticular means to be adopted for reinforcing the indication 
of the signal, but it was understood that the companies 
were making experiments with devices for cab-signalling 
and automatic control, and with detonator-placers. 

In the report on the collision at Aisgill attention was 
again called to the danger of gas as an illuminant for 
railway carriages, and the Board wrote to the principal 
railway companies repeating its recommendation that 
electricity should be substituted on main line and express 
trains. Some of the larger companies have adopted this 
policy, but the proportion of coaching stock of the sixteen 
chief companies lit by electricity is still not much more 
than one-fifth. Most companies that still use gas as an 
illuminant have adopted the Board’s recommendation in 
favour of the use of automatic shut-off valves in connec- 
tion with gas cylinders, and it may be mentioned that in 
the case of the collision at St. James’ Station, Liverpool, 
in which one of the high-pressure pipes was broken near 
the cylinder, the escape of the gas was prevented by the 
safety valves. 





SHEET METAL WORKING MACHINERY. 
No. Ii.® 


IN this article we deal with some of the machines manu- 
factured by J. Rhodes and Sons, Limited, of Grove Iron- 
works, Wakefield. This firm was established in 1824, 
and claims to be the oldest manufacturing sheet metal 
working machinery. They tell us that they have already 
noticed the effect produced by the closure of the British 
markets to German manufacturers, and that several users 
and importers of sheet metal goods have asked them if 
they can supply the plant and machines necessary to 
produce such goods. 

So far we have dealt principally with the machines in- 
tended for the production of cup-like or dish-like goods 
from sheet metal. The drawing and other presses that 
we have described represent, however, only a section of 
the machinery properly falling within our present field. 
The parts produced in these machines may be complete 
in themselves or they may be elements in a whole to be 
afterwards assembled. The other elements may be 
similarly dished parts or they may be more or less plain 
sheets, flat, bent, or corrugated as occasion requires. A 
simple example occurs to us in the case of an ordinary 
“ tin” travelling box or trunk, Here the lid and perhaps 
also the bottom might be dished pressings produced in 
one of the drawing presses described in our previous 
articles. The sides, however, would be formed by an 
initially flat sheet suitably beaded, moulded and bent to 
shape. For the production of such non-dished work at 
least two types of machine are called for. In the first 
place there is required a shearing machine for cutting the 
rough blank plate to the proper size. Secondly, a beading 
and folding machine is necessary. 

In Figs. 17 and 18—page 302—we show examples of 
machines of these two classes produced by Messrs. Rhodes. 


"* No, IL, appeared September 18th. 





The guillotine shearing machine represented in Fig. 17 
is especially designed with a view to rapidity of action. 
It is made in many sizes, but those of particular interest 
to manufacturers of sheet metal goods may be said to 
be the examples intended to deal with plates jin. or less 
in thickness. As illustrating the rapidity of action, we 
are informed that a mild steel plate, jin. thick, can be 
sheared at the rate of about 8ft. per second. The machine 
actually illustrated is intended for dealing with plates up 
to jin. thick, and will allow a plate 8ft. wide to pass 
between its frames. The ends are, however, open, and 
this fact permits of the edges being trimmed off rough 
plates of any length. The upper knife is operated by a 
crank and links, and its motion is controlled by means of 
a foot treadle and a clutch. On depressing this treadle 
the blade descends and rises again and stops at its highest 
point, even though the treadle be held depressed all the 
time. Just in front of the top blade is a holding-down 
apparatus consisting of a slide provided with ten feet. 
This slide is operated by cams mounted on a chain-driven 
shaft, and is arranged to descend in advance of the blade 
and to rise with it. Adjustment is provided so that the 
pressure exerted by the holding-down apparatus on the 
plate can be varied as required. Once adjusted, the 
pressure remains constant throughout the whole cutting. 
The machine illustrated weighs roughly four tons. 

The machine illustrated in Fig. 18 is technically known 
as an angle-bending machine. It is intended for bending 
and shaping sheets up to }in. thick and 16ft. wide. A 
few of the forms that it can produce are shown in Fig. 15. 
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It is used largely by manufacturers of such things as 
corrugated refrigerators, tanks, sheet metal shutters, 
filing cabinets, &c. Its construction is simple. The top 
beam slides in guides formed in the side frames, and is 
reciprocated by a crank and connecting-rod at each end. 
The. connecting-rods are linked to the slide by means of 
screwed shafts that permit of the lowest position of the 

















Fig. 16—TOGGLE DRAWING PRESS 


slide being varied to suit a variation in the thickness of 
the sheet operated upon or in the dimensions of the dies. 
The slide automatically comes,to rest at the top of each 
stroke, the control necessary for this purpose and for 
starting the machine being effected by means of a clutch. 
The top and bottom forming dies can be readily removed 
and suitable details substituted to convert it into a folding 
machine. 

In Fig. 19—page 302—we illustrate a machine that 
Messrs. Rhodes believe to be the largest of its type ever 
designed. It isa heavy double-sided power press weighing 
60 tons, and capable of exerting a pressure of 2000 tons 
on the sheet steel, brass, copper, or other blank. It can 
cut with ease a mild steel blank 28in. in diameter by !in. 
thick. The makers claim that it is quicker and more 
easily handled than a hydraulic press, and expect it to 
replace the latter type of machine in many instances. In 
addition, many articles that are now being cast could, 
Messrs. Rhodes state, be produced by this machine in 
sheet metal with great advantage as to cost and strength. 
The features of the design are the simplicity and great 
strength of all the parts. The massive structure of the 
slide and of the connecting-rod should in particular be 
noticed. The machine is controlled by means of a friction 
clutch that is arranged automatically to stop the slide 
at the top of its stroke. Blanks up to 59in. wide may be 
inserted between the columns from either side of the press. 
The bed has an area of 55in. by 72in., and from its surface 
to the underside of the ram in its highest position a space 
of 16in. is available. The machine is capable of making 
five strokes per minute. 

A toggle action drawing press of Messrs. Rhodes’ typical 
design is represented in Fig. 16. This press is made in 
many sizes, ranging from 30 cwt. to 100 tons in weight, 
and is used very largely for the production of seamless 
hollow ware such as enamelled dishes, bowls, and pots. 
The firm has supplied several Governments with machines 
of this type for manufacturing seamless military mess-tins, 
and has recently delivered one for producing seamless 
baths 48in. in diameter by 18in. in depth. The action of 





the press is similar to that of those described in our previous 
articles. It is provided with a pressure plate and central 
ram, the latter being operated as usual by a crank and 
connecting-rod, and the former by a pair of toggles 
actuated by cams on the crank shaft. A friction clutch 
is interposed in the drive, and is arranged to stop the press 
when the slide and pressure plate are at the top of their 
strokes. This is effected by means of a pallet block on 
the vertical rod shown to the right of the machine, which 
pallet at the top of the stroke strikes against the under side 
of the clutch control handle. To start the machine both 
hands are required on the control arrangement. 

The machine illustrated in Fig. 20—page 302—is the 
“ Griffiths ” patented automatic power press. It is used 
for rapidly turning out large quantities of such articles 
as lids and bottoms of tin canisters or small tin boxes 
such as are used for holding metal polish, vaselene, powder, 
&c. It is also very suitable for punching small sheet 
metal blanks of all shapes. The machine, it is claimed, 
is so simple to operate that a boy or girl can look after 
two and produce 500 gross of articles per day. A further 
point of importance claimed for it is the fact that the 
machine can operate on decorated sheets as easily as on 
plain sheets. The engraving shows the machine engaged 
on punching circular articles from the sheet, but it is 
equally suited to forming oval, square, or other shapes. 
It can produce blanks measuring from lin. to 5in. across, 
andis capable of forming from 65 to 100 articles per minute, 
according to the size required. The punch ram is driven 
from the flywheel shaft by means of a crank. The sheet 
to be operated upon is fixed in position by means of two 
clips, and on a lever being pulled the punch starts and 
continues working until the whole area of the sheet has 
been covered, when it automatically stops. The trans- 
verse automatic feed is given to the sheet by means of 
ratchets and pawls, while the automatic downward feed 
is effected by a simple gravity arrangement. During the 
process the sheets are automatically greased to facilitate 
the punching. The standard stroke of the machine is 
23in., with a standard adjustment of 2}in. Oe 

In Fig. 21—page 302—we show a combined slitting 
shears and punch. The shearing is performed by two 
hard steel conical wheels, the rotation of which is con- 
trolled through a clutch. Sheets up to 36in. deep can be 
taken in the shearing gap, while the cutters are adjustable 
to permit them to take steel sheets up to jin. thick. ‘The 
punch portion extends at right angles to the main bed 
and is provided with a gap 8in. deep. The punch crank 
shaft is driven through bevel gears, pinions, and a clutch. 
In addition to its use in the sheet metal goods industry, 
this machine, Messrs. Rhodes inform us, is largely em- 
ployed by shipbuilders and others. of 

A 6ft. gang punching machine is illustrated in Fig. 22 
page 302. This machine is capable of punching at one 
stroke 50 holes, jin. in diameter, in a 6ft. length of mild 
steel sheet or plate, jin. thick. The punches are fixed 
by set screws in the base of a common slide. As may be 
noticed from the engraving, the punches are not all set 
at the one height, but are arranged in groups of three, 
so that only one-third of their number is actually punching 
at any instant during the descent of the slide. The shaft 
operating the slide is driven from both ends, and its 
rotation is controlled by means of a pedal-operated clutch 
that automatically stops the slide at the top of each stroke. 
This machine is made in various sizes up to one capable 
of taking plates 12ft. wide and jin. thick. 

In addition to the machine described above, Messrs. 
Rhodes make many ordinary and special types of sheet 
metal working machinery. Among the special machines 
we may mention a repairing press for biscuit tins, whereby 
a damaged tin can be restored to its original shape by a 
single blow. Another interesting tool is a bucket riveting 
press, wherewith two girls can rivet from twelve to sixteen 
gross of buckets with two seams each or similar articles 
per day. High-speed shears for cutting corrugated sheets 
and shearing machines for serrating the edges of plain 
sheets may also be mentioned among others. 








EDUCATIONAL INTELLIGENCE. 


Ow1né to the confusion caused by the war, attention has to 
some extent been hitherto locally distracted from the work of 
the Birmingham City Municipal Technical Schools and Institutes. 
It is announced this week that the schools are now re-opening. 
The purpose of the workshop instruction is to afford to young 
mechanies who are already entering upon some trade an oppot- 
tunity of learning complete trade processes which they may be 
unable to do in the workshops of the city owing to the sub- 
division of labour which prevails at nearly all establishments. 
In the mechanical engineering department, among the new 
classes is a course of instruction in the drawing and design of 
railway carriages. At the Municipal School of Commerce 
excellent facilities have been provided for commercial training 
in all its advanced branches. The classes last year were well 
attended, over 1300 students being admitted. This session 
arrangements have heen made for the teaching of French, 
German and Spanish, and the Spanish classes especially should 
be popular considering our vast trade with South America. 
All the classes are of an advanced sort, and students have to 
produce evidence of previous satisfactory training before they 
can be admitted. 





A DEPARTMENT of Town Planning has been established at 
University College, Gower-street, W., in order to provide a 
systematic course of training for architects, engineers, and sur- 
veyors, who are desirous of acquiring expert knowledge in the 
laying-out of towns. The Department is an integral part of 
the School of Architecture, and students of architecture and of 
town-planning will work alongside one another in the studio. 
Architectural students who may have obtained a degree or 
certificate in architecture are advised to proceed to a course in 
town-planning. The course will include lectures and studio 
work. The lectures and courses will include town-planning, 
civic architecture and landscape design, town furnishing, muni- 
cipal engineering, hygiene and sanitation, arboriculture, and 
municipal law. In the studio the different methods of draughts- 
manship will be fully demonstrated, and not only as regards 
setting up, but also as regards rendering in monotone or colour. 
The teaching of draughtsmanship in its higher branches will form 
an important part of the work done in the studio. The courses 
are intended for those who have already had a general archi- 
tectural or Engineering training. A full course extends over 
not less than one session, and includes studio work, attendance 
at such lectures as are prescribed, examination, and other tests. 
The studio will be open from 9 a.m. to 6 p.m. on five days a 
week, from 9 a.m. to 1 p.m. on Saturdays, and from 7 p.m. to 
9 p.m. on three evenings in the week in the first and second terms 
—Monday, Wednesday, and another evening to be fixed. Mr, 
8. D. Adshead has been appointed first professor, 
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THE ENEMY’S GUNS. 


From the artillerist’s point of view, it is very 
satisfactory that, just as the nations of the world 
have completed their armaments, a great war should 
have occurred to test the new weapons. Many 
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guus, exccllent in their day, never had a chance of a 
trial on service ; our Armstrong breech-loading field 
gun was never used except against the Maoris, and 
our 12-pounder, once the best field artillery weapon 
in Europe, never came into action at all. 

In the present war the bulk of the work is being 
done by the quick-firing field gun. Field howitzers, 








in the habit of doing, namely, 2000 rounas per gun. 

On the other hand, the German gun has several 
practical advantages. It is strong and serviceable, 
with no elaborate gear to break down; the curved 
trejectory renders it easy to find a concealed position 
for the battery behind a rise of ground; and the 
gun is light, weighing less than most horse artillery 


drawn by teams of heavy horses. A Krupp 4-7in, 
gun is shown in Figs. 10 and 11. They were found 
effective in open country during the Balkan Way 
but in the enclosed country of France and Belgium 
they have had little chance of showing what they 
can do. The Austrians have recently introduced 
a 4-2in. gun of this type, and the Germans have a 
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Figs. 1 and 2—GERMAN ‘15-POUNDER FIELD GUN 


Swain 


guns, so that it cap be readily run into position by 
hand without exposing the horses. ~ . 

The Austrian field gun is generally similar in 
construction to the German gun, but is a more 
modern weapon with better ballistics. It is von- 
structed of bronze, which makes it about 1 cwt. 
heavier than other guns of the same power. The 





Fig. 3-GERMAN LIGHT FIELD HOWITZER 


light and heavy, play an important part, 
and heavy siege howitzers, made avail- 
able for transport in the field, have pro- 
duced astonishing results at Liége and 
Namur. 

The principal weapon now being used 
against us is the German quick-firing 
field gun, of which it is estimated that 
there are now over 5000 in the field. 
This is admittedly a second-rate gun ; it 
is the old breech-loading field gun con- 
verted to a quick-firer,)much in the same 
way that our old 15-pounder—which first 
saw the light as the 12-pounder referred 
to above—was converted for our Terri- 
torials. The German gun is shown in 
Figs. 1 and 2, which are reproduced from 
the German official marual. It is of 
simple construction, with a wedge breech 
and spring running-up gear, and the only 
distinctive constructional feature about it 
is the saddle, revolving about the axle 
tree, which forms a socket for the vertical 
trunnion on‘ which the gun and cradle 
traverse. It fires a 15]b. shell with 
muzzle velocity of only 1525 foot-seconds, 
as against 1740 foot-seconds for the 
French gun. The result is that the tra- 
jectory is decidedly curved, and that the 
depth of ground covered by the shrapnel 
bullets is only 200 yards, as against 
300 yards for the French gun, necessitating 
precise ranging, and, moreover, the accu- 
racy is far inferior to that of newer guns, 
such as our own 18-pounder. 
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few of them, but both nations prefer to pin their 
faith to the 6in. heavy field howitzer described 
later. 

Light Field Howitzers.—Vhe German light field 
howitzer has been much used against our troops 
during the past few weeks, and, judging from the 
accounts which have reached us, a large proportion 
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Fig. 4—GERMAN LIGHT FIELD HOWITZER 


For these reasons the | shell has a forward centreing band and a long point ; 


Germans are obliged to fire at several elevations, | it has a reputation for accurate shooting, and if 
differing by 50 yards, trusting that one of therm will | the gun has not done well in the present campaign, 
prove effective ; this entails a large expenditure of | that is due to the men behind it. 


ammunition, and accordingly the Germans keep a 


Heavy Field Guns.—These are long-range, flat 


larger stock in hand than other nations have been trajectory weapons, similar to our own 60-pounders, 
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Fig. 5—-UNIVERSAL SHELL 


of the casualties are due to its fire. As this weapon 
is little known in England, it merits a description 
in some detail. It is illustrated in Figs. 3 and 4. 
The howitzer is of 4-2in. calibre, firing a 31 lb. shell, 
with muzzle velocity, with full charge, of 985 foot- 
seconds. It is a quick-firer, with the ordinary 
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hydraulic buffer and spring running-up gear. The 
evstem of mounting is a novelty. In a quick-firing 
howitzer, the difficulty is to provide room for the 
howitzer to recoil at full elevation, without striking 
the ground. This, in former equipments, was over- 
come by one of two methods: either the horizontal 
trunnions of the cradle in which the piece recoils 
were placed at the extreme rear end of it, so as to 
keep the breech further fre the zround, or else the 
buffer was fitted? — ivit piston valves such as auto- 
matically tv increase the resistance to recoil as the 
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Fig. 6—ACTION OF UNIVERSAL SHELL 





howitzer was elevated, reducing the recoil from 40in. 
when fired point-blank to sbout 16in. at 45 deg. 
elevation. Now, the first of these methods is objec- 
tionable, since the forward preponderance of the 
howitzer has to be supported by a powerful telescopic 
spring, and at high elevations, when the spring is 
fully extended, it gives on discharge, allowing the 
muzzle to dip at the moment of firing. The second 
method is objected to on the score of weight. If 
the recoil energy of some 8 foot-tons has to be absorbed 








Fig. 7—GIRDLE—ELEVATION 


in a space of 16in., this implies a stress on the axle- 
tree of 6 tons, requiring a heavy carriage to withstand 
it. Accordingly, the German howitzer has been 
built on a combination of the two systems; the 
trunnions are set back orly to a moderate extent, 
giving a comparatively small forward preponderance 
to be supported by the spring, while the recoil is 
shortened only to 30in. at 45 deg. elevation, so that 
the stress on the axletree does not exceed 3-2 tons. 
The sole projectile fired by the German 4-2in. howitzer 
is the universal shell shown in Fig. 5. This is a 
shrapnel with bullets embedded in trinitrotoluol, 


service the heavy artillery taken into the field with | calibre, which have been quickly brought up and 
an army corps consists of 60-pounder long-range placed in position by the Germans and used to 
guns, both the Germans and Austrians prefer the destroy the defences of Liége and Namur. We hear 














Fig. 10—KRUPP 47 HEAVY FIELD GUN 
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Pig. 1I—KRUPP 4.7 FIELD GUN, SHIELD REMOVED 


6in. howitzer, throwing a shell of 90 Ib. These, though | stories of 16in. and even 17in. howitzers, firing shells 
quick-firers, are not very modern pieces, being at | weighing half a ton. The fact that these stories have 
least ten years old? The | been copied by the German Press lends some colour 
only feature of interest | to their authenticity. Now, the use of heavy ordnance 




















about them is that they | in the field, at least at manceuvres, is not a novelty. 
are capable of elevation |Since the introduction of powerful mechanical 
up to 65 deg. As is well | tractors, various nations have taken up the idea of 
known, the range to which | making their heavy siege guns available in the field. 
the shell carries decreases | This is achieved by separating the parts of the heavy 
as the elevation is increased | gun and carriage into loads capable of being drawn 
above 45 deg., and the| by a tractor. The howitzer itself is carried on one 
object of this possible high | motor lorry, the cradle on a second, while the empty 
elevation is to obtain a/| carriage, reduced to the wheels and trail, is drawn 
steep angle of descent at | by a third lorry. In this manner the Austrians took 








Fig. 8—GIRDLE—PLAN 


with a high explosive burster of picric acid in the 
cavity of the head. When burst in air, the bullets 
are projected forward in the ordinary manner, and 
the explosive in which they are packed burns without 
exploding; the head flies forward and bursts on 
impact, acting as a high-explosive projectile on its 


own account. This action is shown in Fig. 6. When | 


the whole shell is burst on impact with a percussion 
fuse, both the head burster 
and the trinitrotoluol 
among the bullets detonate, 
giving a powerful explosive 
effect, which is increased 
by the use of a delay 
action device in the fuse 
which allows the shell to Fis: 9-GIRDLE—SECTION 

penetrate before bursting. These shells have recently 
been improved by the addition of a small powder- 
charge behind the head, which blows off the head 
with comparative gentleness before the ignition of 
the large base burster, which was found liable to 
cause the percussion fuse to act prematurely in air. 
ro 4-2in, howitzer, with 4mm. shield, weighs 
«<9 cwt. in action, or 37 ewt. limbered up with 
eighteen rounds in the limber. ‘The Austrians have 
adopted a light field howitzer similar to the German 


ee but it is understood that it has not yet been 
issued, i 








Heavy Field Howitzers.—Whereas in our own 


shortranges, combined with | out two 9-5in. howitzers to their field manceuvres 
a high remaining velocity | in 1912, and the French took out one 9-5in. and four 
to ensure penetration of | 8-8in. howitzers. A Krupp 21 cm. howitzer is 
overhead cover. The shooting at these high angles is, | shown by Fig. 13. In 1913 it was reported that the 
however, inatcurate, owing to wind and irregular drift. | Austrians had succeeded in rendering a 12in. howitzer’ 




















Fig. 12—KRUPP 4.7 FIELD GUN ON TRANSPORTING WAGON 


|  Stege Howitzers.—Much interest has been excited available for transport in the field. Practical engi- 
by the accounts of pieces of ordnance of abnormal | neers consider that the last-ramed piece represents 
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about the limit possible in this direction, as the weight 
of the howitzer and lorry is about 14 tons, which is 
as much as most bridges will carry. A 16in. howitzer, 
without its cradle and carriage, would weigh about 
20 tons. or 30 tons with the lorry, which is too heavy 
for road transport. 

Although the transport of heavy ordnance over 
long distances must be effected by rail, or in 
several portions carried on motor lorries, there 
exists a means of transporting the gun and carriage 
together over short distances. For this purpose 
the wheels are surrounded with bands of linked steel 
plates, called girdles. For heavy howitzers, each 
plate is about 1 square yard in area, so that the wheels 
are not liable to sink into the ground, but travel on 
a roadway of steel plates continuously laid before 
them. These plates enable a heavy howitzer to be 
fired from a natural platform of sound earth without 
having recourse to laying a concrete bed, which would 
take a week to set. Figs. 7, 8 and 9 show the con- 
struction of these girdles, while Fig. 10 shows a 
4-7in. gun in action with girdles on the wheels. 
It will be noted that the gun rests altogether on six 
plates, which, with the largest size of girdle, gives a 
supporting area of 54 square feet. In addition to 
this, a thick mat of woven cane can be laid on the 
ground under each wheel, which forms an artificial 
surface to the earth and prevents it from crumbling. 

No definite information is forthcoming as to the 
heavy howitzers used in the sieges of Liége and Namur. 
The most reliable information is furnished by the 
Belgian Minister for War, who states that shells 
weighing 345 kilos. (760 Ib.) were fired at the Liége 


COMPETITION WITH GERMANY AND 
AUSTRIA. 


SEVERAL additional pamphlets have been issued during 
the past week by the Commercial Intelligence Branch of 
the Board of Trade in connection with the “‘ trade war ”’ 
against Germany and Austria-Hungary in neutral markets. 
‘* Neutral markets ”’ is, of course, the official way of putting 
it, but the reports frequently refer to our colonial markets 
and those of our allies; the correct designation is really 
‘““markets other than those of our enemies.’’ We give 
below abstracts of those reports of engineering or kindred 
interest. 


CUTLERY. 


There is considerable scope in this market for British 
enterprise. The annual exports of cutlery, that is to say, 
coarse knives and shears of all sorts, pocket and clasp 
knives, scissors, &c., from the three countries are given 
as follows :—Germany, £1,747,800; Austria, £78,200 ; 
United Kingdom, £836,000.* While the Austrian trade 
is thus insignificant, the German is seen to be more than 
twice ours. Of the German trade, 92 per cent. is conducted 
in fine knives and scissors. The three largest purchasers 
of this variety of German cutlery are, in order, the United 
States (£318,000), Russia (£119,000), and Great Britain 
(£114,000). Our exports of cutlery as a whole to the first 
two countries were valued at £58,000 and £2000 respec- 
tively. British cutlery exports preponderate to Australia, 
Canada and South Africa, while German trade easily 
leads the way in Russia, Italy, Spain, China, Argentina, 
Brazil, Mexico and the United States. The trades with 
India are about equal. Much information deserving the 
closest attention of British cutlers is contained in the 
report with reference to certain important markets, such 
as the Canadian, South African, Australasian and Latin- 

















forts. These are the shells of the 28 em. American. 
Fig. 13—KRUPP 21c.m. HOWITZER 
(11-2in.) Krupp siege howitzer. Unlike the LUBRICATING OILS AND GREASES. 
smaller weapons, this heavy howitzer has com- The statistics given in this report are incomplete and 


pressed air running-up gear, as the weight of springs 
would be prohibitive. It is capable of elevation up 
to 65 deg. A notable feature is the length of the 
recoil, namely 6ft., which is necessary in order to 


absorb the enormous recoil energy of some 400 foot- | 


tons. The wheels are 6ft. in diameter. The howitzer 
itself, which is the heaviest of the separate loads to 
be transported, weighs 6-3 tons; the weight when 
ready to fire is 14 tons, besides the girdles, the pair 
of which weighs 1 ton. No shrapnel are used; the 
mine shell contains slightly over 1 ewt. of trinitro- 
toluol, with an initial exploder of picric acid and 
primer of picric powder. A thick-walled shell with 
a smaller burster is also used, in order to produce 
destructive effect by the action of the fragments. 
It is possible that a 12in. howitzer of similar con- 
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otherwise unsatisfactory. We may say, however, that 
the Austrian export trade is not insignificant, and is 
returned at £860,000 to Germany’s £487,000. British 
trade figures cannot be given. British India is Germany’s 
best customer, while the United Kingdom, Scandinavia, 
Holland, Italy and South America are all large purchasers. 
Austria’s best customers are, in order, Sweden, Belgium, 
Great Britain, Switzerland, Denmark, France and Italy. 
South Africa is an important market for this country, 
and here German trade has made little headway. On 
the other hand, the United States trade is valued at five 


| times our own. 


struction has been employed. This would fire a shell | 


weighing nearly 10001lb., containing 1-3 cwt. of 
explosive. However, the effects reported to have been 
produced are quite consistent with the supposition 
that the llin. howitzer, with its 760 Ib. shell, was the 
largest calibre used. Press reports state that the 
heavy howitzers were worked by gangs of men from 
Krupps, as the German gunners were unable to use 
them. The probable truth is that Krupps sent an 
artificer with each piece to look after the mechanism. 








AccorpInG to the Electrical World, an electrical 
apparatus has been invented by Mr. Friggori, Argentina, 
for killing the many insects which are harmful to the 
growth of trees and grain. A metallic net supported on 
a two-wheel vehicle is suspended over the ground where 
the insects are to be killed, and electric energy at 6000 volts 
is allowed to discharge from it to the ground. By brushing 
trees with a metallic broom energised from the same 
apparatus it is claimed that any insects in the leaves or 
bark of the tree can be killed. 


Rat~tway WHEELS, AXLES AND TIRES. 


German competition in this department with British 
manufacturers has, as is well known, been extremely 
keen during the past few years, and certain of the 
Dominions have placed large contracts with our enemies. 
Some of these contracts are still nominally running, but 
cannot, of course, be carried through. It is believed that a 
considerable amount of work will soon be placed on the 
market to supplant these incompleted contracts. British 
manufacturers are accordingly advised to strengthen 
their positions in colonial and neutral markets where 
German competition has recently been successful. It 
appears that the total German export of railway wheels, 
axles and tires was valued at £1,377,000, Italy taking 
£275,000 worth, Australia £199,000, Canada, £90,000, 
Japan £88,000, Brazil £63,000, China £62,000, and British 
India £60,000. Our trade with Italy is practically zero, 
but to Australia we send goods to the value of £284,000. 
In Canada we make a poor showing with £38,000, while 
in Japan our position is also below the Germans’, the 
value of our trade being but one-eighth of theirs. In 
Brazil we are barely behind them with £50,000, but in 
China we have to be content with half their trade. On 
the other hand, our trade with British India is returned 


*The figures quoted here and throughout this article for the German 
trade relate to the year 1912, while those for Austria and Great Britain 
relate to 1913. 





at £461,000, or nearly eight times that of our rivals, 


To Argentina we sent £285,000 worth of wheels, tires, &e., 
to the German’s £16,000. We also lead in Chili. Once 
again we have to chronicle the fact that in Canada we 
are not only surpassed by the Germans, but are greatly 
surpassed by the United States. The Australian market 
is, in particular, worthy of.our manufacturers’ attention, 
The German trade here is large, and some current contracts 
extending up to 1916 have been thrown into abeyance by 
the war. The Board cf Tre? it seems, has « considerable 
amount of information in its pu. 1 regarding the 
efforts made and the prices quoted by 1 is in recent 
years. This information can be studied at the Concrercial 
Intelligence Branch’s office. German trade with Inca, 
although still small, is growing. The Austrian trade wit), 
all countries amounted to but £1400. 


IMPLEMENTS AND TOOLS. 


This report deals with the position as regards indusirial 
and agricultural implements and tools. Parts of it are no 
doubt redundant with the contents of the reports on 
cutlery—see above—and machine tools—see last week’s 
issue. Under industrial tools are included such items as 
screw vices, anvils, crowbars, hammers, screw winches, 
block and pulley tackle, files and rasps, circular, endless, 
fret, hand and other saws, coarse knives and _ shears, 
boring bits, turning tools, chisels, graving tools, gauges, 
plane irons, tongs, rules, squares, compasses, measuring 
chains, &c. Under agricultural implements and _ tools 
we find included spades, shovels, hoes, hay and other 
forks, barrows, rakes, cultivators, scythes, sickles, adzes, 
iron ploughs, ploughshares, &c. The ground covered 
is thus very extensive, and the report should be of interest 
to several industries. It will be noticed, however, (hat 
agricultural implements, such as reapers, binders, thres)iers, 
&c., are not included in the lists of goods dealt with. As 
regards industrial implements and tools, it appears that 
the total exports of this country and of Germany are 
about equal in value. We have a long lead in India, 
Canada, Australia, East, South and West Africa. Germany 
holds first position in France, Italy, Roumania, Russia 
and the Dutch East Indies, while in Norway, Sweden, 
Spain, South America and the United States competition 
is very keen. Austria’s trade in this department is small, 
being but £37,300, as compared with Germany’s £1,550,000 
and our £1,536,000. As regards agricultural implements 
and tools, Germany exports goods to the value of £1,098,000 
compared with our £499,000 and Austria’s £196,000, 
Germany has thus twice the export trade of this country, 
while Austria’s is for once of some moment. British 
trade dominates in Brazil, British South Africa, Australia, 
British East Africa, Columbia, Venezuela and the Argen- 
tine. Competition is keen in Mexico and Chile. The chief 
German market, as it is the Austrian, is Russia, the two 
combined having a trade valued at £636,000, as compared 
with our £2300. Roumania is their next best customer. 
with Italy third. Strangely enough, British West Africa 
is quite a good buyer of German agricultural tools, taking 
£23,000 worth to £2000 from us. Once more, we notice 
that the Dutch East Indies is a fruitful source of orders 
forGermany. Canada does not appear in the returns 
for the simple reason that almost the entire industrial 
and agricultural tool business is in the hands of the 
United States. In South Africa, while we hold the lead 
over Germany, we take second place to the United States, 
apparently because among other reasons of the better 
finish and superior packing of the American tools. Much 
the same applies to the Australian market. It may be 
noted that an exhibition of foreign-made tools, chiefl) 
German and American, in favour in Australia will shortly 
be opened in Sheffield, and later at the Intelligence 
Branch’s offices in London. There is much for our manu- 
facturers to study and ponder over in this memorandum. 
It runs to thirty-two pages, and covers its ground very 
fully. 

TRoN OR STEEL PLATES AND SHEETS. 


This report deals with iron or steel plates other than 
tinned and galvanised. It appears that German exports 
of all classes of plates and sheets falling under this descrip- 
tion are valued at £3,523,000, while ours reached £2,813,000 
and Austria’s but” £183,650. The bulk of the German 
trade is done in “‘ sheet iron, rough, scaled, straightened, 
dressed, varnished of a thickness of 5mm. and over,” 
in which descriptions the trade is valued at over £2,000,000. 
Next in importance are similar descriptions, but over 
1 mm. and less than 5mm. thick, in which the trade is 
valued at a little less than three-quarters of a million. 
Similar plates less than 1 mm. thick are exported to the 
value of £400,000. Of these three classes, Great Britain’s 
imports represent respectively £346,700, £148,100 and 
£5900, while adding other sorts we have a grand total of 
£527,300 as the value of the German plates imported 
into this country. Large as this figure is, we are not 
Germany’s best customer. That position, curiously, 
falls to Holland, with imports valued at £852,800. Our 
trade with that country reaches only a tenth of this 
figure. British trade, however, preponderates in India, 
Australia, South Africa, Spain, Russia, Egypt, China, 
Japan, Brazil, Argentina, Chile and the United States. 
Germany ranks first in Norway, Sweden, Denmark, 
Belgium, Holland, France, Switzerland, Italy, the Balkan 
countries and the Dutch East Indies. The two most 
important Austrian markets are Roumania and Italy. 
Allowing for Germany’s geographical position, the state 
of affairs seems fairly satisfactory for once, but it should 
be noticed that in Australia, India, Egypt and Japan our 
enemies have recently greatly increased their activities 
and threaten seriously to reduce our lead. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, SEPTEMBER 26ru. 


Tue InstirvuTIon or Locomotive ENGINEERS, LONDON.— 
Caxton Hall, Westminster. ‘‘ The Application of Diesel Engines 
to Locomotives.” by Mr. A. Kingsley Ward. 7 p.m. 


MONDAY, OCTOBER 5dru. 


Tue Society oF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. “‘ Cylinder Bridge 
Foundations in the East and the Construction of the Sittang 
River Bridge, Burma Railways,” by Mr. A. Stewart Buckle. 
7.30 p.m. 
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RAILWAY MATTERS. 


Tue Board of Trade has recently confirmed the under- 
mentioned order made by the Light Railway Commis- 
sioners :—Swansea Corporation Light Railways (Exten- 
sions) Order, 1914, authorising the construction by the 
mayor, aldermen and burgesses of the borough of Swansea 
of further light railways in that borough. 


AccorDING to the Railway Gazette, the Commission 
appointed to report on the proposed railway from Santiago 
to Valparaiso a Casa Blanca has advised the construction 
of an olectric lize. The Commission further proposes 
t!,« construction of branch lines to Melipilla and Telagante. 
It is suggested that the former proposals for the electrifica- 
tion of the present steam railway system should be aban- 
doned for the time being, and that the £2,300,000 intended 
for this undertaking be utilised in the construction of the 
proposed new line 

AccorrINa to a design now being introduced by an 
Ttalian firm, reinforced concrete sleepers are constructed 
as girder beams having at each cross-section between the 
rail seats a resistance uniformly proportionate to the 
bending stress there. The central reinforcement, states 
the Railway News, consists of iron ties, one row at the 





top and another row at the bottom, interconnected 
or with two such rows, the inner rows being crossed, and 
the sleeper having triangular or rectangular openings 
eorresponding to the ties. The rails rest on elastic lugs. 


free at one end, or on a platform at the upper end of a 
post of reinforced concrete. To vary the gauge, the bolt 
holes correspond to a frustum of a pyramid or cone on an 
oblique prism or cylinder, and bolts are used having 
a shank shaped to fill the hole whol!lv or partly. Openings 
in the sleeper give access to the nuts. 


Tur telephone has been displacing the telegraph on a 
number of railways for train dispatching, but one of the 
drawbacks of this method of communication has been 
the fact that the operator has had to wear head telephones, 
which are particularly annoying when there are thunder- 
storms in the vicinity. Recently, L. B. Foley, superin- 
tendent of telegraphs of the Delaware, Lackawanna and 
Western Railway, has installed loud-speaking telephones 
on the train-dispatching lines. The receiver, which is 
more sensitive than that ordinarily employed, is furnished 
with a horn, something like a phonograph horn, and is 
mounted on the dispatcher’s desk at any convenient 
point, so that he can receive a message without putting 
his ear to the receiver. The transmitter is also fitted 
with a horn. into which the operator can speak. With 
this outfit a messaze may be heard in all of the loud- 
speaking receivers on the line within 15ft. of any one of 
them. 

RAILWAY construction in the Philippines, states the 
Far Eastern Review, is being continued only in line with 
the plans adopted about a year ago, and new enterprises 
are not being undertaken. Within the scope of plans being 
realised, the chief interest centres in the approaching com- 
pletion of the Manila Railway to Baguio, the mountain 
eapital. On this branch the grading has been practically 
finished and the track has been laid up to the foot of the 
first rack grade, where the cog-road section begins. This 
latter section climbs a 14 per cent. gradient for 10 miles 
through magnificent mountain scenery. On the entire 
branch there are to be five tunnels, approximating a 
total length of 0-932 mile, of which the longest is 0-262 
mile. One tunnel is practically completed, the headings 
have been driven through on three and a start made on 
the fifth. All the material for the cog road is now on the 
ground and work was started about April Ist. It is 
expected that the road will be ready for traffic in 1916. 


THE official opening of the Germiston railless traction 
system in South Africa took place on August 19th without 
much ceremony. Tt was originally intended to have some 
kind of gala, similar to that which took place when the 
Boksburg system was inaugurated, but owing to the war 
the opening was very quiet, the Mayoress of Germiston 
performing the ceremony in front of the municipal offices, 
and a general invitation was extended to the townspeople 
to attend a reception at the Hotel Alexander. There are 
at present six cars available, and four are yet to arrive. 
but the South African Railway Administration has been 
unable to guarantee delivery of. these in consequence of 
extensive military movements. The system adopted 
is the Cedes-Stoll, the special feature being a flexible 
trolley which is kept automatically taut. The cars, 
painted grey, are fairly long, and the interior is neatly, 
though not luxuriously, furnished. The motormen had 
had ample opportunities to familiarise themselves with 
the routes, &¢c., and all passed off quite smoothly. The 
power is delivered from a sub-station containing two 
motor converters, the alternating current supply being 
received from the mains of the Victoria Falls and Transvaal 
Power Company. 


A CONSIDERABLE increase in the traffic on the Quebec 
Railway, Light and Power Company’s system has been 
obtained recently by a more frequent tram service, and 
the introduction of special sight-seeing cars, &c. Accord- 
ing to the Electric Railway Journal, the question of giving 
increased service for the Quebec public was taken up early 
in 1912. The normal number of cars in all-day use during 
the summer had been forty, which was increased to fifty. 
thus decreasing the headway on certain routes from 5 to 
24 minutes. The immediate effect of this sudden increase 
in service was to cut down the earnings per car mile 
considerably, but the public learned to appreciate the 
extra servicg so rapidly that to-day the earnings actually 
exceed the original figures by jd. to Id. per car mile. 
This experience has demonstrated that in a hilly city like 
Quebec people will ride very short distances provided that 
frequent cars are available. The provision of special 
observation cars has also resulted in a very large increase 
of traffic. These cars make a tour, lasting about two hours, 
round the various parts of the city, and a competent guide 
accompanies each car to point out the chief features of 
interest. These runs have been popularised to a large 
extent by the distribution of special illustrated pamphlet 
guides, which are written so that the text follows the 
route of the observation cars. They are handed to tourists 
as they arrive in the city and are also sent out to tourist 
agencies, 





NOTES AND MEMORANDA. 


ALTHOUGH crucibles are free from moisture when 
removed from the kiln, they rapidly absorb it, and many 
take up 5 per cent. of moisture during shipment from 
maker to user. If, instead of eliminating the moisture 
by a gradual annealing, the damp crucible is put directly 
into a hot furnace, or into a cold one and heated too 
rapidly, the moisture will be changed into steam so rapidly 
that the steam generated will blow pieces of the crucible 
off bodily ; that is, the crucible will “ scalp.” To prevent 
this the crucible must: be raised from room temperature 
to a temperature somewhat above the boiling point of 
water very gradually, so that the moisture may be 
driven off gradually without ‘ scalping ” the crucible. 





CONCRETE as a material for gate structures in American 
irrigation canals is beginning to displace wood, its durability 
overcoming the disdavantage of higher cost. Bulletin 
No. 115 of the United States Department of Agriculture 
purposes to submit to engineers such designs for gate 
structures for controlling the flow of water in ditches 
or canal systems as are adapted to different localities. 
Small and medium-size structures, for the most part, are 
described in the new bulletin. It does not attempt to 
exhaust the subject, but merely gives examples of structures 
which have satisfactorily served the purpose for which 
they were erected. As regards material, the opinion of 
the investigator seems to be that a structure of combined 
wood and concrete, using the latter for inaccessible parts 
and wood for easily replaced parts, is the best practice. 


A paper read before the Institution of Electrical 
Engineers some time ago deals with the fundamental 
laws governing electrolytic corrosion of iron in soils. 
Experimental data are given showing the effect of the 
different factors that are most likely to influence electro- 
lytic corrosion of buried pipes under practical conditions, 
such as current density of discharge, moisture content of 
the soil, presence of oxygen, temperature, voltage, and 
other factors. The effects of earth resistance, polarisa- 
tion, and surface film resistances are also discussed briefly, 
and tables are given showing the results of specific resist- 
ance and corrosion tests on a large number of soils taken 
from widely scattered sources, which give an idea of the 
order of magnitude of the values of resistance and corrosion 
efficiency that may be expected under average practica’ 
conditions. A number of conclusions are presented 
showing briefly the effect of the different variables involved 
and their relation to some practical aspects of the subject 
of electrolysis. 


GENERALLY speaking, the oils most suitable for steam 
turbine lubrication are pure mineral oils free from acidity 
and soaps, and incapable of emulsifying when shaken 
with warm water, and even with a well-designed bearing 
good results can only be attained when proper mechanical 
provision has been made for lubricating it efficiently and 
with a lubricant suitable for its particular purpose. Assum- 
ing that facilities are given for the oil to spread over the 
whole of the bearing surfaces, the best results are obtained 
by the use of a lubricant that will just keep the moving 
surfaces apart, under the maximum pressure to be 
expected, even when the turbine is stationary and at the 
highest temperature which the bearings may be expected 
to reach, for if the oil has not sufficient body to resist the 
pressure when the machine is at rest there will be metallic 
contact between the shaft and the bearings and abrasion 
will occur on starting, and although the oil ‘‘ gets round ” 
the bearings after a few revolutions the damage will have 
been done. The more viscous a lubricant and the stronger 
the adhesion between it ‘and the bearings, the greater | 
the pressure it will sustain, but a too viscous oil creates | 








unnecessary friction, and power is wasted in overcoming it. 


Proressor 8S. W. Parr, of the University of Illinois, 
in a paper on “‘ Honeycomb and Clinker Formation in 
Furnaces,” read before the Convention of the Inter- 
national Railway Fuel Association, came to the following 
conclusions :—(1) The chemical condition which seems 
to be most conducive to formation of honeycomb is the 
one in which the percentage of iron pyrites is high. (2) | 
Any conditions in the combustion chamber which by | 
reason of the time interval for complete oxidation, or | 
temperature stages, or deficiency in oxygen, which would | 
promote the formation for any brief length of time of the | 
iron pyrites in the ferrous sulphite or ‘ halfway ” stage, | 
is a condition likely to promote clinkering. (3) The 
physical condition most active in promoting the formation 
of clinkering of particles in the fire-box above the grates 
is found in the finely divided material—coming from the 
floor of the mine—which is both high in ash and high in 
iron pyrites. (4) At least one practical suggestion is 
indicated, namely, that so far as is possible the fine stuff 
be eliminated from the material as fired. Material of 
this sort may be much more readily handled in fires which 
are not conducted under such forced conditions as to 
draught and speed of combustion, it being only necessary 
to allow ample access of oxygen until the time of complete 
burning out of the sulphur, after which the tendency to 
fuse is reduced to the minimum. 


In view of the statements which have appeared in the 
Press to the effect that the destruction wrought by German 
shells upon fortresses in Belgium points to their possess- 
ing a secret explosive much more powerful than any 
known to the other European armies, a correspondent of 
a daily contemporary gives the warning that such rumours 
should be taken with a great deal of reserve. It became 
known some twelve months ago that Germany had 
adopted trinitrotoluene in the navy for high-explosive 
shells, torpedoes, and sea mines, and in all probability 
it is this substance that has caused consternation in some 
quarters. As an explosive, trinitrotoluene is eminently 
safe to handle, and needs to be detonated by mercuric 
fulminate, the impact of a rifle bullet even being insufficient 
to explode it. A shell or mine loaded with it bursts 
into larger fragments than when picric acid is the explo- 
sive, and although wet guncotton is more powerful if 
exploded in close proximity to the target, the effect pro- 
duced by trinitrotoluene is much greater when the explo- 
sion takes place some distance. Whereas picric acid 
readily forms metallic picrates which are dangerous to 
handle, trinitrotoluene does not react with metals, and 
can be manipulated safely even when hot, as it burns 
slowly without exploding. ' 





MISCELLANEA. 


AccorpD1N¢ to a contemporary, the departure of Germans 
from England is causing inconvenience at some of the 
large Sheffield steel works. Many of these held responsible 
positions in the laboratories and the commercial depart- 
ments. Their places will be difficult to fill. Those who 
are not naturalised subjects of England have been confined 
to the local barracks until further. orders. 


Ow1ne to the general level country in Germany, there 
are at present few hydro-electric plants, one of the largest 
being that on the Rhine near Basel, where 40,000 horse- 
power is developed from a fall of 17ft. Just before the 
declaration of hostilities, it was announced that another 
plant, to develop at least 50,000 horse-power, would be 
erected at once at Walchensee, near Munich. 


INDIAN imports from Germany and Austria-Hungary 
were very large, not only in cheap rubbish, but in 
machinery, tools and plant of all kinds. This market, 
states the Contract Journal, with a moderate amount of 
endeavour, should be captured by British makers, and 
not be allowed to drop into the laps of our other enter- 
prising competitors in Japan and in the United States. 


AN army airship from Farnborough made a flight over 
London on Tuesday evening. The airship made her 
appearance shortly before five o’clock and her evolutions 
were watched by great crowds. Flying very low, so that 
her White Ensign was plainly visible, the airship manceu- 
vred over the parks, War-office, Admiralty and Bucking- 
ham Palace, and flew away to the City, passing over some 
of the busiest thoroughfares shortly before dusk. 


A Famous English firm that manufactures a large luxuri- 
ous car, a well-known American firm manufacturing a 
cheap car, and a firm equally high in the light car world 
all employed the same ore for their cylinder castings. 
Questioned on the subject, the large car firm uses it 
** because it is the best,’ the American firm “‘ because it is 
the cheapest,” and the light car firm “ because it is best 
and cheapest.”” The answer of the American firm is 
explained by the fact that with the best ore there is a 
smaller percentage of faulty castings which have to be 
scrapped. 

Tue draft of the Calcutta Improvement Trust Bill has 
now been approved by the Government of India, and if 
the works therein proposed and similar undertakings 
elsewhere were started as soon as possible, it would be a 
great boon to trade both at home and in India. For these 
schemes money is wanting, and it should be possible for 
Government to assist the various local authorities to 
finance their undertakings. They are all wanted urgently 
in order to promote the industrial development of the 
Empire—a development which the present war will not 
stop, even should it check the advance for a time. 


THE authorities of the Toronto Observatory have been 


| seeking an eligible site whereon to mount the giant 


reflector of 72in. aperture now in course of construction. 
After much examination a suitable station has been found 
on a small hill 732ft. high, about seven miles from Victoria. 
For air transparency the situation is admittedly inferior 
to the Lick Observatory, but it possesses some compensat- 
ing advantages The Governmen¢ of British Columbia 
will assist the enterprise to the extent of purchasing the 
land—50 acres—and constructing a road to the top of the 
hill. The dise of the mirror is reported to be ready for 
shipment, and the constructors hope to erect the telescope 
next year. 


A DEEP-WATER diving suit has been tested in Long Island 
Sound, off Stamford, Conn., in a depth of 212ft., which 


| is probably a record for deep-sea diving. The suit is in 


effect a metal casing, looking curiously like a suit of 
Chinese armour, and jointed at the elbow, knee, hip and 


| shoulder, to allow movement of the diver. -One arm is 


provided with a searchlight and the other with a grappling 
hook. The casing completely envelops the diver, and is 
of sufficient strength to resist pressures at least as great 
as that experienced in the test. According to the owner’s 
report, ‘‘no attempt is made to make the suit air-tight, 
so that all of the water that works in through the joints 
is kept out by an automatic pump.” Air for the diver is 
supplied through a pipe to the helmet, which pipe also 
contains a telephone wire. 


BIRMINGHAM is now the only one of the five large 
provincial cities of the United Kingdom that has all its 
principal telephone exchanges working on what is known 
as the “common battery’’ system, the old magneto 
principle having been superseded. In recent years the 
new and more efficient method of registering calls and 
making connections has been installed at the Midland, 
Northern, East, Victoria and Edgbaston exchanges, but 
until a few days ago the Central exchange, which may be 
called the hub of the city telephone system, had been 
operated in the old way, and it meant many inconveni 
ences. Recently, however, the old order changed, and 
gave place to the new. The alteration was only the work 
of a few minutes, everything being in readiness to effect 
it, and the inconvenience to subscribers was exceedingly 
small. 

AN interesting bit of “Safety First ’’ work has been 
put in practice by the proprietor of a garage in Louisville, 
Kentucky. According to the Electrical Review, motor 
vehicles leaving this garage are obliged to cross the side- 
walk of a busy street along which pedestrians are passing 
at all hours of the day and night, and as a warning a lamp 
has been installed in front of the exit in a large globe, 
on each side of which the word ‘*‘ Danger” is painted in 
large letters. This lamp is lighted from sunset to sunrise, 
and in itself forms an effective cautionary signal. It is, 
however, supplemented by a loud-ringing gong, which is 
automatically operated whenever a vehicle approaches 
the exit door, a steel plate being so placed that it auto- 
matically closes a contact and rings the bell whenever the 
wheels pass over it. It is said to be interesting to note 
how pedestrians passing along the sidewalk intuitively 
“stop, look and listen”? at the instant the bell begins 
to ring, and wait until the car has crossed the sidewalk 
into the street. It has been suggested that local authorities 
would do well to enforce the installation of such a device 
at the entrance to every garage situated on a busy 
thoroughfare. 
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SHEET METAL WORKING MACHINERY 
J. RHODES AND SONS, LIMITED, WAKEFIELD, ENGiN«: 


(For description see page 297) 



































Fig. 17—GUILLOTINE SHEARING MACHINE Fig. 18—ANGLE: BENDING MACHINE 



































Fig. 19—2000-TON DOUBLE SIDED PRESS Fig. 20—AUTOMATIC POWER PRESS 
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Fig. 21—SHEARING AND PUNCHING MACHINE Fig. 22-GANG PUNCHING MACHINE’ 
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INQUIRIES. 
“UNA” STEEL. 
gen eam desires to learn the name of the makers of the above 
steel. 
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The Government and the Railways. 


One of the strangest of the many strange things 
connected with the opening of the war was the ease 
—at the stroke of the pen—with which the railways 
of the United Kingdom passed into the control of 
the Government. This was done under the Regula- 
tion of the Forces . 34 and 35 Vict., c. 86— 
which had for its main object the abolition of Army 
purchase, and few people were aware that such powers 
existed. We have been at some trouble’ to find out 
why such a clause was inserted in the Act, but have 
failed in our efforts, and can only assume that it was 
the result of a lesson learnt in the Franco-Prussian 
war of 1870. Throughout the debate on the Act of 
1871 no reference was made to railways, and in Com- 
mittee the only amendment to the clause suggested 
was the inclusion of the words “ and may take posses- 
sion of any plant without taking possession of the road 
itself ’—this was agreed to. Incidentally it may 
be also remarked that the Act lays it down that the 
warrant to take possession shall remain in force for 
one week only, but may be renewed from week to 
week, and that the powers apply to “ any tramway, 
whether worked by animal or mechanical power or 
partly in one way and partly in another.” Attention 
may also be drawn to the wording of the War-office 
announcement of August 4th last. After saying that 
the railways would be controlled through an execu- 
tive committee “ which has been formed for some time 
and has prepared plans with a view to facilitating the 
working of these provisions of the Act,” it was remarked 
that the use of the powers would be to co-ordinate 
the demands on the railways of the civil community 
with those necessary to meet the special requirements 
of the naval and military authorities. The former 
remark revealed a fact of which some of us were 
aware, viz., that some time ago, at conferences at 
the Board of Trade, the passing of the railways to 
the control of the Government was discussed and 
details arranged, and committees appointed to deal 
with the various points that would arise. On the 
issue of the Order in Council the ssheme went smoothly 
into effect. 

It may reasonably be urged that there was no 
necessity for the transfer ; that the railway companies 
might, with confidence, be relied upon to do their 
duty. They, too, would know better than the 
Government departments the best routes for troops, 
stores, &c., and would readily agree to provide what- 
ever power or stock was necessary to go to any part 
of Great Britain. As it is, the companies have acted 
just as though the Government had no hand in the 
matter at all. On the other side, all the movements 
having been made as one concern any possibility of 
the least friction was removed, and any jealousy, 
because traffic went via a certain route, was obviated. 
Possible clashing of movements was also avoided, as, 
for instance, certain Scottish troops from the vicinity 
of Inverness were sent South on the same day 
when numerous other troop trains were going 
through Perth. The uniformity of administration 
secured the transit of the former over the Great 
North of Scotland through Aberdeen and by the 
East Coast route over the Tay and Forth Bridges, 
so avoiding Perth, which was on the quicker route 
via the Highland Railway. It is too early as yet to 
speak of the wonderful achievements attained so 
successfully and with a remarkable secrecy of the 
railway companies, but we feel that we must quote 
the following remarks of Lord Kitchener. In his 
first speech as Secretary of State for War he said, 
in the House of Lords on August 25th :—‘* The 
railway companies, in the all-important matter of 








the transport facilities, have more than justified the 
complete confidence reposed in them by the War- 
office, all grades of railway services having laboured 
with untiring energy and patience.” 


It goes without saying that these services have to 
be paid for, and we are glad that in this, as in other 
matters, the Government has been generous. The 
Act of 1871 left the sum to be paid to be agreed to 
between the Secretary of State and the companies, 
failing agreement the sum to be settled by arbitration. 
The decision arrived at on this occasion was announced 
in our last issue and is the result of an agreement 
arrived at between the parties a month ago. But 
before we refer to the decision it should be stated 
that all monies received by the companies since the 
Order in Council have been credited to the Govern- 
ment and have not been considered as belonging to 
the companies, although the monies have remained 
in their possession. The agreement is, briefly stated, 
that the Government guarantees to the companies 
that their net receipts for the period the railways are 
under the control of the State shall be the same as in 
the corresponding period of the year 1913, except 
that if there was any decrease in the net receipts of 
the first half of the present year when compared with 
the first half of 1913 there shall be a deduction of the 
same ratio in the payment to be made. Regarded 
from the national point of view, such a proviso is only 
just, because whilst the profits for last year were the 
highest on record, a fall had set in and nearly every 
company reported a decrease in its receipts for the 
first half of this year, and those which showed an 
increase had probably, owing to higher working 
expenses, a decrease in net receipts. One result 
of the announcement we were able to make last week 
is that the Scottish companies, which, owing to their 
season being later than the English season, have 
been badly hit by the war, have now made the divi- 
dend announcements that should have appeared some 
weeks ago. 


Are Lamp Capbons. 


One thing the war has done is to show the extent 
to which this country has depended on Austria and 
Germany for its supply of arc lamp carbons. Possibly 
it was not generally known before the war began that 
there is but one firm in Great Britain regularly 
engaged in this business. That firm built its carbon 
factory twelve years ago, and owing to persistent 
price cutting on the part of foreign competitors it 
has had, on its own acknowledgment, to face a loss 
of over £70,000. Approximately nine-tenths of the 
carbons used in this country have been imported 
from factories in Germany, Austria and France, two of 
which are, of course, now cut off from outside markets. 
A small percentage of the imported carbons comes 
from works in Switzerland and Spain, but these 
can do little to relieve the present situation. The 
British Dominions and America have also been large 
buyers of carbons. True, there are factories in the 
United States, but since America, in common with 
this country, can no longer obtain carbons from abroad 
it is probable that her works will have enough to 
do to meet the home demand. Considering that arc 
lamp carbons are employed largely for naval and 
military purposes, it is fortunate that we have at 
least one source of home supply. Since the war 
commenced the demand on these works has been 
enormous. Indeed, in less than a week the firm could 
have sold a year’s output; railway companies, 
municipalities and others who have hitherto pur- 
chased these goods from Austrian and German firms 
are now in an awkward position, for the demand 
on the English works is at present about ten times 
greater than they can satisfy. 


The firm in question—the General Electric Com- 
pany, of Birmingham—has been forced to consider 
very carefully how it shall act, and has naturally 
decided to give first preference to the naval and 
military authorities. No doubt the Government 
holds a good stock of carbons, but should the war 
last long the demand originating from this source will 
in all probability reflect considerably upon central 
stations and business concerns. To satisfy require- 
ments to the best of their ability, the English makers 
have decided to turn out as few types and sizes as 
possible, for in this way they will be able to obtain 
maximum output from the existing works. It is 
unfortunate that large users of arc lamps have not 
seen their way clear to support those who have 
endeavoured to foster the industry in this country, 
and it is to be hoped that in future they will adopt 
a totally different policy. That it will be practicable 
to eliminate foreign carbons entirely we do not 
believe, for experts have emphasised on more than one 
occasion that carbon manufacture can never be solely 
a British industry. Nevertheless, it is contended by 
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those who have made meritorious attempts to establish 
carbon factories here that failures have been mainly 
due to the tactics and manipulations of German and 
Austrian firms and their agents. When the English 
firm was first started the price of foreign carbons 
was far in excess of that recently prevalent. It is 
hard to believe in spite of any local advantages foreign 
firms may possess—such, for instance, as cheap sup- 
plies of raw materials—that it would have been possible 
for them to sell these goods at such low prices had 
not users in this country given them liberal support. 
On the other hand, continental manufacturers seem 
to have been first in the field, and that has naturally 
placed them in a favourable position. 

Whilst the present conditions prevail it is clear 
that the use of arc lamps should be restricted. It 
is estimated, however, that subject to possible 
Government requirements, it will be possible for 
the English works to meet all demands for magazine 
carbons. Many thousands of magazine flame arc 
. lamps are employed in the United Kingdom ; some 
of the best-known makes burning the same carbons. 
Certain other kinds of carbons are obtainable, but 
in all cases prices have been raised, not merely to a 
remunerative level, but sufficiently to prevent those 
purchasing who are not in immediate need of carbons. 
Any attempt that may be made to promote the 
English carbon industry will, we hope, receive all 
possible support from those in a position to place 
orders. But there is, of course, a possibility that 
improvements in electric and other lamps_ will 


eventually make a vast difference in the demand | 


for these goods. The are lamp has been in existence 
for a long time and is still employed extensively. 
Of late, however, it has met with several rivals. 
Pressure gas’ lamps and economical high candle- 
power metallic filament lamps are making con- 
siderable headway. It will probably be many years 
before the arc lamp disappears altogether, but 
recent events seem to indicate that sooner or later 
there will be a marked change in our lighting systems. 
Still, we see no reason why the carbon industry should 
not be encouraged. Even if the arc lamp were wiped 
completely out of existence, there would still be a 
fair demand for carbon. Carbon is employed for the 
plates of batteries, the contacts of switches, the 
electrodes of electric furnaces and for dynamo and 
motor brushes. The processes used in making 
battery and other carbons resemble very closely 
those employed for the production of arc lamp carbons. 
It therefore follows that, even in view of the 
possibility of the use of arc lamps diminishing, the 
industry is well worth developing. 


Mechanical Appliances in Coal Mines. 


THE average production of minerals per under- 
ground miner had gradually declined for so many 
vears that a surprise was forthcoming two years ago 
when it was ascertained, as was pointed out in this 
journal at the time, that the official returns for the 
year 1911 indicated not only that a check had been 
administered to the downward movement, but also 
that the average output showed an increase of 3 tons 
over that which prevailed in the preceding year. 
Although the minerals included under the Coal Mines 
Act comprise coal, fireclay, ironstone, oil shale, and 
sundry other substances, and the average figures 
contained in the general reports on mines and quarries 
apply to all these raw materials, the individual reports 
of various inspectors of mines for 1911 clearly inti- 
mated an expansion in the mean output of coal 
where it was given separately from the other minerals 
in question. Whilst being quite willing to apportion 
to the miners whatever credit may have been due to 
them for greater exertions which they may have put 
forth for their own pecuniary benefit late in that year 
in anticipation of the strike, which was then held in 
prospect for the early part of 1912, it is impossible 
to set aside the assumption that the increase in the 
average output was largely attributable to the more 
extended use of coal cutting machinery and of con- 
veyors at the face. In 1912, however, when practic- 
ally all the collieries in the United Kingdom were 
closed for six weeks in consequence of the strike, the 
average raising of minerals per underground 
miner naturally experienced a large reduction, the 
decrease being 20 tons as compared with the previous 
year. Since that time another year has elapsed and 
a recovery has taken place to an average of 332 tons 
of minerals, or ] ton in excess of 1911 and 4 tons more 
than in 1910. The total production of coal in 1913 
amounted to 287,430,009 tons, and it was the largest 
quantity raised in any year, whilst the addition of a 
further body of miners brought the total number to 
the highest figures on record. The output in last 
year was, as a fact, 27,121,000 tons greater than in 
the strike year of 1912, and yet 15,538,000 tons more 








than in 1911, which was the previous year of maximum 
production throughout the country. 

It has already been submitted that the increase in 
the average production per underground miner in 
1911 was largely due to the more extended adoption 
of mechanical appliances in the pits. In fact, the 
introduction of these appliances, which aim at the 
reduction in the prime costs in order to counteract 
the financial burdens imposed upon the coal mining 
industry by misguided and unfortunate legislation, 
has so far merely served to arrest the constant fall 








in the efficiency of the miners, and that, too, in quite | 


recent years. This fact is illustrated by the circum- 
stance that notwithstanding the growing use of coal 
cutters and conveyors at the face, and that 4,000,000 
tons of coal were already cut by mechanical means 
as far back as 1902, the average output of minerals 
inclusive of coal gradually declined from that year 
until the end of 1910, which was followed, as pre- 
viously mentioned, by an advance of 3 tons in the 
following year and a further slight increase of 1 ton 
in 1913. Yet despite the extension in the use of 
mechanical equipment in the intervening years, the 
average for 1913 is still 8 tons less than that for 1909. 
If the strike year of 1912 is left out of consideration 
as being an exceptional period which cannot properly 
be brought into comparison, it is found that the total 
production of coal in 1913 increased by 5} per cent. 
as contrasted with 1911. On the other hand, the 
quantity of coal cut by machinery alone rose from 
18,308,000 tons in 1911 to 24,378,000 tons in 1913, 
being an augmentation of 33 per cent., whilst the 
proportion of machine-cut coal to the total production 
of coal advanced from 6.7 per cent. in 1911 to 8.4 per 
cent.in 1913. In these figures then we have a definite 
explanation of the bringing to an end of the declining 
tendency in the individual efficiency of the miners, 
although it is extraordinary that many years and 
nearly three thousand coal cutting machines should 
have been required before it was possible to check 
the downward movement in the average output per 
underground worker. 

The part taken by coal cutting machinery in the 


mining industry is increasing year by year, and | 


further developments in this direction may con- 
fidently be expected in the near future, now that it is 
definitely known that the more extended employ- 
ment of mechanical appliances has afforded to some 
extent a means for combating the downward tendency 
in the average production that has characterised 
most of the years in the present century. As an 
instance of the progress which has been made in 
recent years, it may be mentioned that while the 
number of coal cutters in operation in 1911 was 2145, 
the total had risen to 2894 in 1913, of which 997 in 
the former year and 1307 of the latter were driven 
by électricity and 1148 and 1587 respectively were 
actuated by compressed air. It will be seen that the 
latter form of motive power occupies the leading 
position of the two. In 1911 the lead held by com- 
pressed air was decreased owing to the number of 
electric coal cutters having advanced by twice the 
increase which took place in the case of compressed 
air machines, as contrasted with the previous year of 
1910. Since then, however, a change has occurred, 
seeing that the augmentation in electric coal cutters 
in 1913 as compared with 1911 was only 31 per cent., 
whereas the expansion in compressed air machines was 
38 per cent. Excepting South Wales, where the miners 
do not apparently welcome the introduction of mech- 
anical coal cutters and where the number of machines 
in use only increased by two in 1913 as against 1911, 
a large extension took place in all the other coal pro- 
ducing districts. The first position from the stand- 
point of the use of coal cutting machines continues 
to be held by the mining district of Scotland, which 
produced 9,203,000 tons, or 21 per cent. of the total 
output in that district, by means of mechanical 
cutters, of which most are driven by electricity. The 
district of Yorkshire and the North Midlands was 
second with 7,608,000 tons in 1913, the Northern 
district was third with 3,545,000 tons, the district of 
Liverpool and North Wales was fourth with 1,522,000 
tons, and the Midlands fifth with 1,219,000 tons, 
whilst the balance was divided between South Wales 
and the Manchester district. Notwithstanding the 
expansion which the introduction of mechanical 
cutters has experienced, it is unfortunate that the 
results have not been more satisfactory than has been 
shown ; but, at any rate, the fact that the increased 
adoption of mechanical methods has arrested the fall 
in the individual efficiency of the miners marks a 
step in advance, and should encourage the coal- 
owners to renewed efforts to reduce the cost of pro- 
duction both in their own interest and in that of the 
general community. 











THE WAR AND THE BRITISH ENGINEER. 
(By our Special Commissioner.) 
Ne. 
AFTER THE WAR. 

In endeavouring to forecast the position of our 
engineering firms after the war, I am bound to take 
a good many things for granted. To begin with, | 
must assume that Germany will be badly beaten, 
So badly indeed that she wili have no further voice 
in dictating the terms of peace, and that a. °-political 
power in the world for the time she will cease to exist, 

The wild and incoherent articles that have found 
their way into the Press on the killing of German 
trade are to be deplored. Those superficial ent}iu- 
siasts who write about German trade falling into our 
lap seem to be quite unaware that even when we 
have killed those million Germans whom, according 
to his characteristic and inhuman boast, the Kaiser 
would be very happy to sacrifice, and when we have 
erased the word ** Germany,” meaning the Empire 
as we now know it, from the map of the world, 
those acts will not in any way have killed the indus- 
trial capacity of the race which now is called German. 
I do not think, even if it were feasible, that it would 
be desirable from the broader standpoint that we 
should endeavour to do so. In any case, I propose 
to show how it will be an impossibility. The land 
will be there and its resources. The extinction of 
the identity of Germany and the killing of a million 
Germans more or less, will not impair the productive 
capacity of the territory or the industrial capabilities 
of the people who inhabit that territory in the future. 

It is to be taken for granted that one of the funda- 
mental conditions of peace will be that the Allies 
will make it impossible for the new Germany to 
equip herself for war for generations to conv 
Then industry in that country should go ahead 
with leaps and bounds, in a manner that was 
impossible when the larger portion of the effective 
male population was engaged in military training 
at the very best period of their lives for absorbing 
their education as artisans. The end ot the war will 
release more men to take an active part in the develoy)- 
ment of industries than we and our Allies will kill 
during hostilities. In other words, the elimination 
of Germany as a nation will confer the grestest 
benefit on the German race that it is possible to 
conceive. There is not a German in. his country 
[ speak, of course, of the ordinary business people 
and the artisans—who would not have been able 
to do far better for himself under any other flag. 
This has been proved over and over again. For 
this reason the inhabitants, under whatever flags 
they may find themselves, will, in the long run, 
be in a far better position to compete for the world’s 
trade on honest lines than have been the Germans 
under their regime of military tyranny. 

This, of course, reads somewhat alarmingly, for 
it means that instead of killing a competitor we are 
strengthening him. . This will be the case in the long 
run, but as a set off against this we have the consola- 
tion that, as pointed out in a previous article, Ger- 
many’s rapid increase in trade in the past has not 
been due to legitimate causes. The killing of German 
credit which has already been accomplished by the 
war will for many years, possibly for generations, 
to come place it beyond the power of the inhabitant- 
of the new Germany, however skilful her people may 
be as manufacturers and artisans, to rely upon 
diplomatic pressure and banking facilities for the 
sale of their goods. 

In the first place, the new Germany will have to 
pay the war costs of Germany and the indemnities 
claimed by the Allies. Germany admits that the 
war is costing her £3,000,000 a day, and that, in 
addition, she is losing by the stoppage of her trade 
another £3,000,000 daily. Her domestic account 
for loss by the war is therefore £6,000,000 a day. 
Austria’s domestic bill on the same lines cannot 
be less than £3,000,000, therefore the domestic bill 
to be met by the two countries will be at the rate 
of £9,000,000 a day. In addition, those countries 
will have to pay the war expenses of France, Russia. 
Great Britain, Belgium, Servia, Montenegro and 
Japan, and possibly of some further countries. If 
we put these at the modest total of £16,000,000 a 
day, this will amount to a very respectable bill. 
At that rate, if the war lasts six months, the out-of- 
pocket costs to Germany and Austria will come to 
something like £5,000,000,000, without counting the 
hundreds of millions compensation for depradations 
that will be claimed. 

A sum so vast can only be collected from two 
bankrupt countries by putting a receiver in charce 
and spreading the payment over a very long period. 
I take it therefore that the Allies will have to manage 
and handle not only the political and military depart- 
ments of Germany and Austria, but also the finances, 
industries and trade of those countries for several 
generations to come. 

If we render industrial development an impossi- 
bility in Germany, two things will happen. The 
country will be unable to produce the money for the 
war indemnity, end the industrial population will 
migrate to some more favoured country where their 
talents will be used elsewhere in competition against 


us. Those talents will not be buried, and we know 
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full well that the German, whether he is a workman 
or anything else, prospers marvellously on alien soil. 

[ have heard it said that as a set off against the 
wanton damage caused by the Germans, the Allies 
should blow up every engineering works and factory 
in the ‘“* Vaterland.’’ Such a policy would no doubt 
be excusable, and I confess that | should shed but 
few tears if Essen other centres where war 
material has been manufactured were to be blown 
vards sky-high, 1 9 similar manner ber shipbuilding 

hould be closed. Her mercantile marine is in pawn, 

and those vessels which remain her property after 
the war will no doubt be taken over in part payment 
of the indemnity. It is said, too, that the whole of 
(iermany’s seaboard will be confiscated, and if such 
is the case her vocation as a shipbuilder will die a 
natural death. But presumably somebody else will 
possess that seaboard and the shipyards which now 
belong to Germany, and there is no doubt that 
that somebody will unquestionably want to build 
ships. Therefore the competition in shipbuilding 
will not be killed. 

If you want to kill a tree you have to attack its 
roots. It is because we cannot destroy the industrial 
root of Germany without sinking that country and 
all that is in it to the bottom of the sea, that we cannot 
kill the country industrially. We can, however, 
prevent a tree from bearing fruit by lopping off its 
branches from time to time. It is only by that 
process that we can check Germany’s industry and 
trade. The most fruitful branch of the industrial 
tree is credit. ‘That branch Germany has lopped off 
of her own accord by the war. Another powerful 
branch is goodwill, That branch, too, has been 
destroyed by Germany herself. She has so incurred 
the hatred of the whole world that it is safe to say 
no one will for many years to come buy anything 
from her that can be procured elsewhere under more 
or less similar conditions. I shall show later on how 
Germany will no longer be able to undercut in price 
as she has in the past. 

The last thing that any country in the world 
wishes for, except perhaps the United States of 
America, is an influx of Germans, and it is for this 
reason that [ am sure that the soundest policy will 
be for the Allies to make it possible for the Germans 
to produce in sufficient quantity to enable them to 
make a living at home and in course of time to pay 
off the war indemnity. 

Fortunately, the Germans have been long in the 
habit of submitting in the ordinary course of things 
to very high taxation for the purpose of maintaining 
their colossal army and navy. The shock of an 
equally heavy or possibly somewhat heavier taxation 
will therefore not be so severe as it would be to the 
people of other countries, and those taxes hitherto 
spent on military and naval items can be devoted 
towards paying the interest on her indemnities. 
Then, again, those huge sums hitherto paid by the 
Government for subsidising Germany’s merchant 
fleets will be saved if she is to have no merchant 
fleet to subsidise. For a time, her export trade must 
naturally go by the wall to a large extent, not only 
on account of her unpopularity with the world’s 
purchasers, but because, as above explained, she 
will not be able to offer the facilities for credit which 
alone have enabled her to obtain that portion of her 
foreign trade which has been secured at profitable 
prices. More important than all is the fact that she 
will never be able in the future to undercut her 
competitors in price to anything like the extent that 
she has done in the past. 

In the first place, no matter what sort of country 
the new Germany may turn out to be, she will no 
longer be able to browbeat and underpay her working 
classes as in the past. The Socialists in Germany 
have been numerically stronger than those of any 
other country in Europe, and their power has only 
been rendered ineffective because of the existence 
of that military régime which the world has now 
decided is to be put an end to once and for all. Thus, 
the wages of the workmen in the new Germany will 
be more on a par with those in other white countries. 
This in itself will enhance the price of her products 
materially. 

But there is another influence which should raise 
German prices to a level with those of other countries, 
and that is, if her finances, railways and so on are, 
as they must be, in the hands of foreigners whose 
business it will be to recover the indemnity by degrees, 
Germany’s goods for export will no longer be carried 
from the place of production to the sea at nominalrates, 
nor wiil the vessels of foreign nations have any 
reason for quoting her cheaper rates than are quoted 
to other countries. 

It is not to be presumed, however, that if Germany’s 
facilities for export trade will be greatly reduced 
for many years to come that she need necessarily 
be short of work in her engineering shops during 
that time. So far, the Allies have not entered German 
territory to any very great extent, at all events on 
her western frontiers. But the time must come when 
this will take place and, without her invaders reck- 
lessly destroying her treasures, an enormous amount 
of devastation of railways, bridges, buildings and 
industrial premises is inevitable where great armies 
are fighting. German. engineering firms, therefore, 


and 


will have plenty of occupation for a long time to come 
in putting the Vaterland’s house in order and supply- 
ing her own needs. 





Then, again, who is to repair the colossal devasta- 
tion from the engineering standpoint which the Germans 
have inflicted on Belgium from one end to the other ? 
Germany will, of course, have to pay the bill, but 
if she is short of funds for paying the war indemnities 
I see no reason why she should not work off a con- 
siderable portion of this by repairing with her own 
hands the damage she has done in Belgium and in 
the north of France. 

After all, what has Germany’s export trade been 
in the past? The generally accepted figure seems 
to be about £400,000,000 annually. Of this, what 
may be classed as her engineering exports do not 
amount to more than 20 per cent. of the total. For 
this comparatively small return Germany has paid 
extremely heavily. Her foreign engineering trade, 
like her Colonies, has proved an extremely expensive 
luxury. The only excuse for the untiring energy, 
colossal expenditure and ingenuity which have 
created that trade has been that spirit of vain- 
glorious pan-Germanism which laid it down as an 
axiom that by spoiling the trade of other countries 
the Germans would eventually obtain the trade 
for themselves. 

What would have happened in this respect had 
there been no war? Germany was on the high road 
to bankruptcy owing to this very policy of unsound 
trading, by which alone she could maintain her 
foreign trade. Half the success of trade lies in the 
personal popularity of the seller and the confidence 
of the purchaser in him as a fair dealer, and most of 
the rest depends on the quality of the goods supplied. 
Wherever Germany has forced people to buy her 
goods at high prices or foisted inferior goods upon 
therm at low prices, she has left a bad impression 
behind her because she has not dealt fairly with her 
customers. 

Though of late years the quality of some German 
machinery has been good enough, when dealing with 
a customer whom she thought she could browbeat, 
she has deliberately supplied bad material. The 
secret of Japan’s hatred of the Germans lies in the 
fact that while Japan was still unsophisticated 
Germany forced her to accept any rubbish that she 
produced. Germany’s orders in China have mainly 
keen secured by diplomatic browbeating and by 
bribing officials. And over and over again she has 
forced loans on the Chinese for the purchase of her 
own goods under appallingly unfair conditions. 

It is all these conditions that will be swept away 
by the war, and the Germany of the future will have 
to build her foreign trade on fairer lines. This will 
take her a long time, and it will be a class of com- 
petition that we must not object to because it will 
be legitimate. Pending that time, Germany’s com- 
petitors will profit, but as stated in a previous article, 
the reduction of German competition will strengthen 
the hands of our other competitors in the world’s 
markets just as it will strengthen our own. The 
United States are already making elaborate prepara- 
tions for this trade. France and Belgium will no 
doubt be retarded by the effects of the war on their 
countries, but they will emerge from the ordeal 
strengthened in every way, and will doubtless put 
up a very much stronger fight for the trade of the 
world than in the past. 

The only way by which Great Britain can hope to 
profit to the full by the altered conditions is by 
organisation. British manufacturers must sink their 
jealousies, work together on national lires and insist 
on proper support from the Government and the 
banks. We are glad to see that the associations 
connected with this industry are endeavouring to 
make our Government realise that it, too, must 
enter into that new spirit of patriotism which Mr. 
Lloyd George so ably pointed out had been infused 
into the rest of the community. If so, then the future 
of Britain as the permanent leader of the engineering 
trade of the world will be assured. 
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The Metallurgy of the Non-Ferrous Metals. 
Charles 


Gowland, F.R.S., A.R.S.M. London : 
Griffin and Co., Limited. Price 18s. net. 


Tuis volume forms one of the publishers’ well-known 
and popular ‘“‘ Metallurgical Series,’ and well main- 
tains the reputation that this series has acquired. 
Practical metallurgists and metallurgical students 
will find it not only of great value as a reference work, 
but as providing an up-to-date and fairly complete 
course of reading on their subject. 

The metals dealt with are copper, lead, gold, 
silver, platinum, mercury, zinc, cadmium, tin, nickel, 
cobalt, antimony, arsenic, bismuth, and aluminium. 
In connection with each, the plan followed is to out- 
line the physical and chemical properties of the metal, 
to discuss the alloy or alloys of which it is the chief 
constituent and the composition and application 
of commercial brands, to give an account of the 
principal ores and the processes of extraction and 
refining adopted, and to describe the construction 
and working of the furnaces, &c., employed with 
illustrations taken from actual practice. The draw- 
ings incorporated in the text are plentiful and are 
nearly all of a high standard of execution. 





If we have a complaint to make, it is that in 
several parts the author has drawn extensively on 
metallurgical books that are already sure to be in the 
reader’s library or at least within his reach and well 
known to him. Thus, in the chapter on lead, Mr. 
Collins’ book on this metal in the publishers’ Metal- 
lurgical Series is drawn upon to a considerable extent. 
In the chapter on gold Mr. Rose’s work in the same 
series and the two volumes on ‘“‘ Rand Metallurgical 
Practice ’’—also published by Griffin—are quoted, 
one or other, on almost every page. Mr. Levy's 
work on ‘“‘ Modern Copper Smelting,” Mr. Wang's 
on ‘“ Antimony,” and other well-known metallurgical 
treatises are similarly made use of. It is, of course, 
undoubtedly convenient to have these references 
edited, correlated, and presented in a single volume. 
Nevertheless it rather detracts from the originality 
of Professor Gowland’s work to be constantly reminded 
by footnotes that he is indebted to other writers for 
the words and the illustrations he is using. 

Apart from this, we can do nothing but praise the 
author for the obvious care and discrimination he 
has used in the preparation of the book. The style 
is remarkably clear and there is a noticeable absence 
of anything savouring of the out-of-date. 








CENTRAL STATIONS AND ISOLATED POWER 
USERS. 
(By an American Correspondent.) 


THE problems which the light and power utility com- 
panies have to face in their efforts to break free from 
their urban limitations are peculiarly difficult. In the 
past various central station companies in different sections 
of the country have endeavoured to open up their rural 
territory, and to assimilate into their urban system some 
of the scattered suburban and country loads which have 
been crying for electric service. In some cases they have 
achieved success, and have been able to show that the 
operation could be performed without the company 
incurring a dead loss. In some cases they have lost 
heavily on preliminary work, and have been compelled 
to abandon their attempt. In no single case has the 
venture proved a gold mine, although it is true that several 
companies in California have built up a very profitable 
rural business. 

As nearly as it can be obtained, official opinion seems 
to indicate that in most sections of the country we have 
not yet reached a point at which the revenue from the 
isolated loads is sufficient to offset the very high first 
cost of making the initial connection; and many com- 
panies have finally abandoned all idea of spreading out 
into the country, and are contenting themselves with 
intensive cultivation of the city loads. In the past, the 
sub-station equipment which has been necessary, or which 
has been thought to be necessary, for making the service 
connection has been so elaborate as to place the cost of 
the outfit at a prohibitively high figure. Much of the 
responsibility for further progress rests, therefore, upon 
the manufacturer, and it is a welcome sign that the latter 
is paying unremitting attention to the matter of producing 
standardised low-cost apparatus for the required service. 
This apparatus takes the form of cheap portable sub- 
station equipments for reaching up to the high-voltage 
transmission line or distributing feeder, protecting against 
lightning and surges, stepping down to the required low 
pressure, controlling the service operations, registering the 
energy consumption, and isolating the entire equipment. 

Another movement is on foot. A few months’ study 
of the lighting of inter-urban highways has shown that 
here is another central station opportunity ; and, more 
than that, has indicated that possibly from this quarter 
may arrive some sorely-needed help in disposing of the 
rural problem. Twenty years ago, or even ten years ago, 
it might have been reasonable to spend vast sums of money 
on the lighting of the city streets to the entire neglect of 
the inter-urban highways. Since the dawn of the twentieth 
century, however, the high-speed touring car has come into 
its own, until, in America particularly, there is a pretty 
considerable volume of night traffic on the country roads, 
The blazing headlight, therefore, had to come, since there 
is no illumination from any other source. Now, the auto- 
mobile headlight, to every other user of the roads, is a 
menace and an intolerable nuisance, but its use can only 
be obviated by the employment of some adequate scheme 
of lighting on the highway itself. This, of course, is where 
the electrical people come in, and as a result of the work 
which is now being performed by the National Electric 
Light Association Committee which is handling the 
matter, it is probable that before long many municipal 
and county authorities will have contracted with the light- 
ing companies for some simple scheme of highway illu- 
mination. 

Apart from the income which work of this kind will 
bring at once to the central station, an entirely new com- 
plexion will appear on the face of the rural problem. If 
the contract for highway lighting can be secured, even at 
a low rate barely sufficient to clear the investment on the 
lines and apparatus, it will be possible for the lighting 
company ‘also to tie up with every potential consumer 
along the right of way. The revenue from the isolated 
consumer is at best going to be very small, in many cases 
insufficient to meet interest charges on the necessary 
service equipment, but if the interest on this new money 
can be cared for by some other asset—in this case the lines 
will be taken care of by the municipal contract—the main 
obstacle will have been removed, and the utilities will be 
able to quote a price to the farmers and others which the 
latter may feel disposed to discuss. 

It would not be wise to attach too much importance at 
present to this matter of highway lighting, as there is too 
much of a “ preliminary ’’ atmosphere surrounding the 
whole question, but at least it can be stated that the first 
signs are extremely hopeful, and a close study of the work 
which is being done wilt be amply repaid. 
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GENERAL PURPOSE PETROL FARM TRACTOR 
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PETROL TRACTOR FOR FARM PURPOSES. 


THE dearth of horses which is certain to be felt in 
these islands owing to the large number of animals which 
has been recently taken for the equipment of our Army 
cannot fail to have a beneficent effect upon the motor 
industry generally. Farmers have suffered, along with 
other horse owners, and those of them who have been 
hesitating with regard to the adoption of some form of 
power may now have to make their choice of the numerous 
types of machines which are available. 

The illustrations on this page a 


represent new 
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through a cone clutch to a cross-shaft through the medium 
of bevel gears. This cross-shaft carries the fast and slow 
sliding pinions and the pulley for driving the threshing 
machine. Immediately above and parallel with this shaft 
is the second intermediate shaft, on which are two large 
spur wheels engaging at will either the fast or slow sliding 
pinion. At each end of this shaft is the driving pinion, 
which engages in the spur rings of the travelling wheels. 
The whole of the transmission gear from the propeller 
shaft to the driving pinion is enclosed in a dust-proof oil 
bath and ring lubrication is fitted to all bearings. 

The main frame of the machine is constructed of rolled 
channel steel, strongly gusseted and braced by cross- 
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and simple type of general purpose machine specially 


suitable for the requirements of farmers, which has | 


recently been introduced by the Daimler Company, 
Limited, Coventry. It is powerful enough to pull a plough 


cutting several furrows, draw a harvester, or drive a | 


threshing machine. The engine is of the four-cylinder 
Daimler sleeve valve type, with cylinders 110 mm. bore 
by 150mm. stroke, and will develop 40 horse-power at 
1000 revolutions per minute. The cylinders are cast in 
pairs, and the crank shaft is a solid drop steel forging 


running in three bearings, the water circulating pump, | 
magneto, air pump, and governor being driven from the | 


engine direct. The engine bearings are lubricated by 


means of a multiple plunger pump and troughs placed under | 


the big ends. A governor is provided, as well as dual high- 
tension magneto with battery, coil, and switch. The 
carburetter is of*simple design, and¥is claimed to act 
satisfactorily under all climatic conditions. 

The transmission of the power from the engine is 


THE DAIMLER?PETROL FARM. TRACTOR 


members. A draught bar at the rear end extends the full 
width of the frame, and is provided with three positions 
for the attachment of ploughs, &c. 
| draught connection at the front end. The radiator is of 
the plain vertical plate type, and the water is circulated by 
means of a centrifugal pump. The air passages being 
vertical, allow a natural upward flow of cooling air, the 
draught being assisted by the exhaust from the engine 
which passes to a chimney over the radiator. No fan is 
required. There are two forward speeds of 2.5 and 5 miles 
per hour, the low gear being a direct drive. There is one 
| reverse speed of 2.5 miles per hour. These speeds are given 
| with the engine running at 1000 revolutions per minute. 
The steering is of the ordinary chain barrel traction-engine 
The front axle is 


| type actuated by worm and worm wheel. 


of forged steel, and it supports the front end of the tractor | minute. 
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There is also a single | 


except the hub, which is of cast iron, and dust-proof oil 
wells are provided. The rear axle is of the “ through ” 
type, and passes directly through the main frame. It 
machined from a solid steel bar The rear wheels are (ft 
in diameter, and from ldin. to 18in. wide, according to 
requirements. They, like the front wheels, are 
structed of steel throughout, except the hubs, which are of 
cast iron, and are fitted with dust-proof oil wells. A com 
plete set of spuds to fit on the wheels is provided, and th« 
upper part of the wheels travel inside paddle boxes. 

The differential gear is of the spur wheel type, and it 
can be locked from the outside of the case. The bevel 
pinion, which is mounted on the short end of the propeller 


Is 


con 
















lever 






veal 









































| shaft, is fitted with ball bearings; the other bearings, 
| which are plain phosphor-bronze bushes, are of extra 
large dimensions and are fitted with ring oil lubrication. 
| A serew-down band brake is provided which acts directly) 
| on one of the driving wheels. It can also be applied 
| when the winding drum is being used, as an extra precau- 
tion against the engine being moved by the pull of the 
|} rope. A winding drum is mounted on the rear axle, and 
| fair-leads are provided at the rear edge of the tractor, 
| so that the rope may be led in any direction within an 
| angle of 90 deg. of the longitudinal centre line of the 
tractor. A fuel tank of galvanised steel is provided, the 
feed to the carburetter being by gravity. The capacity 
of the tank is 30 gallons. The thresher pulley is 20in. 
diameter and 5in. wide, and runs at 440 revolutions per 
The machine has an effective draw-bar pull of 


by a transverse laminated spring. The front wheels are | 4000 lb. 


3ft. 9in. diameter, and from 7in. to 9in. wide, according to 
requirements. They are constructed of steel throughout, 
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NAVAL ACTIONS. 


AtrHouGH the main German navy still baulks the 
wishes of our North Sea and Channel fleets by remaining 
yesolutely boxed up behind Heligoland, her free units 


have shown 








and Co. in 1907. She is 352ft. long. Ninety-two German 
vessels have been captured or destroyed since the outbreak 
of the war. 

The brilliant little exploit of a number of British aero- 
planes on Tuesday last falls properly under this heading, 
for the machines belong to the Naval Wing of the Air 


** some liveliness’? during the last week. | Service. It appears that the intention was to visit both 


The Emden, for example, after a brief disappearance, | Disseldorf and Cologne, but that a fog interfered with 


has appeared in the Bay of Bengal, where she has captured | the latter flight. 


On the other hand, Diisseldorf was 


several merchantmen, whilst the Kénigsberg, her smaller | reached and Flight-Lieutenant Collet succeeded in drop- 
sister, caught the little Pegasus, a vessel of 1897, whilst | ping several bombs on the Zeppelin shed there. There 


voaling and overhauling after a successful guerre de course, | is no official statement as to the effect, but there seems 
in the harbour at Zanzibar, and so pounded her that she | fairly good grounds for believing that the shed and its 


had to be beached. 


These losses, much as they are to | 


contents were destroyed. All the aeroplanes taking 


be deplored, are of small consequence, and as a set-off | part in this adventure returned safely to their base, but 
against them we may put the Cap Trafalgar, an armed | where that was is not stated. 
liner belonging to the Hamburg-South America Company, | 


which had the misfortune to meet the Cunard liner Car- 
mania on the high seas. This is the first occasion on which 


two “ amateur ”’ war vessels, if we may so call them with- 


out injury to their feelings, have met, and it is all to our | 


satisfaction that the British vessel, after a duel which 
lasted nearly two hours, came off triumphant. The only 
mishap is that the Cap Trafalgar was sunk; she was a 
quite new vessel and would have been a valuable prize. 
An interesting dramatic touch is lent to the fight by the 








WAR ITEMS. 


ONe of the reasons for Germany’s impending difficulties, 
; says the Motor, is a possible shortage of petrol supplies. 
“She was, when the war broke out, negotiating for the 
establishment throughout Germany of huge depdéts. 


| A desire to improve the terms that were offered to her 








THE HAMBURG SOUTH AMERICA COMPANY’S LINER CAP TRAFALGAR 


fact that many of the crew of the ill-fated German ship 
were picked up by colliers. No doubt the latter vessels 
stood by and watched the engrossing fight. They were 
in German pay and had been coaling the Cap Trafalgar 
when the Carmania appeared. 

One point strikes us as of no little interest. It is reported 
that the fight ended by the German vessel capsizing. If 
any reader who is interested will turn to our description 
of the vessel on March 20th last—a description written on 
the occasion of her trial trip, he will note that we hint 
pretty broadly at some doubt as to her stability. We do 


has proved her undoing, because the war came before 
this portion of her preparations was under control. It 
is now known that her military authorities decided, to 
rely upon the maintenance of supplies from Roumania 
and Galicia. The former were to come along the Danube, 
but the successes of Servia have completely cut off that 
water-borne source of supply, via Vienna. Galicia is 
effectively occupied by the Russian army. The position 
for Germany is undoubtedly a serious one, unless she is 
able to extend the supposed breaches of neutrality for 





not wish to press a point, but it is possible that this | 


instability was the cause of her ultimate undoing. Other 
vessels in the present war have sunk fore and aft; the 
Cap Trafalgar went down by her beam ends. There may 
be something in it. We reproduce our block of the ship. 
She was 593ft. long by 72ft. wide and had a gross tonnage 
of 18,000. Built specially for the South American passenger 
service, she was very sumptuously appointed. She was 
driven on the combined system, having two reciprocating 
engines on the wings anda large low-pressure turbine on the 
centre line. The total horse-power was between nineteen 
and twenty thousand. The boilers were water-tube of 
the Yarrow type. The Carmania is, of course, a rather 
bigger vessel, length 650ft. and 19.500 horse-power, but 
her armament was probably about the same. On the 
whole, it was not a badly matched action, and the success 
of the British ship gives us cause for much satisfaction. 

Although it is not to be regarded as the result of a naval 
action, the loss of the Australian submarine AE 1 with 
all hands on board is deeply to be regretted. No par- 
ticulars as to the cause of her loss, which is believed to be 
due wholly to an accident, as no enemy was in the neigh- 
bourhood, are yet to hand. She was apparently last seen 
returning from manceuvres on the 14th inst. 

The most serious blow the British Navy has suffered 
since the outbreak of war occurred early on ‘Tuesday 
morning, the 22nd inst. <A fleet of cruisers and destroyers 
patrolling the North Sea was attacked by German sub- 
marines, and three vessels were sunk by torpedoes. The 
first attack appears to have been made upon the cruiser 
Aboukir, and when her sisters the Hogue and Cressy 
stood by to assist her, they also were torpedoed. The 
vessels are three out of a group of six ships, completed 
in the first three years of the present century, and eminent 
in their day. They carried two 9.2in. guns, twelve 6in. 
guns and twelve 12-pounders, and had a 6in. armoured 
belt amidships. They were 454ft. long, displaced 12,000 
tons, and carried a complement of about 700 men. They 
had two sets of reciprocating engines and thirty Belleville 
boilers, and used to attain a speed of 22 knots. They 
were distinctly useful ships and their loss cannot but be 
deeply regretted, more especially as it is feared that over 
a thousand men have been lost with them. But, on the 
other hand, their sinking has hardly appreciably affected 
the strength of the Navy, and the German fleet is still 
as firmly held in harbour as ever. The worst feature of 
the calamity is that one cannot help feeling that what has 
been done in their case may be done in the case of other 
and more modern vessels. The menace of the submarine 
has always been before the fleets at sea, and this mishap 
brings it home very painfully to them. There is some 
reason for hoping that two of the attacking submarines 
were destroyed. 

A report has just come to hand that H.M.S. Berwick, 


| special thanks. 


which many inhabitants of Holland are stated to have 
been responsible in the matter of supplies. There are, 
of course, large supplies of petrol in Austria. We have 
no exact information concerning their extent, but the 
southern Russian army is crossing that country so rapidly 
that the total cessation of even transfers of supplies for 
Germany from the territory of its ally can only be a 
matter of weeks. In dealing with this question of fuel, 
we must not, of course, lose sight of benzole, for this 
particular fuel may have been stored in large quantities 
by Germany. Down to the time of the outbreak of war, 
Germany was producing something like 750,000 gallons 
of benzole per week. ‘lhe position of the Allies, in this 
all-important matter of supplies of liquid fuel for their 
huge and ever-increasing fleets of motor lorries and motor 
cars, is excellent in all respects. Petrol in large quantities 
is being shipped into France, at chosen points, in quantities 
which we are semi-officially told largely exceed any con- 
ceivable requirements.” 

* 


* * 


WITHLN a few weeks of war being declared, over 20 per 
cent. of the total male office and works staff of Willans 
and Robinson, Limited, irrespective of age joined the 
Services, a record the firm has every reason to be proud of. 
Lord Kitchener has conveyed in a letter to the firm his 
It may be added that places are being 
kept open and half-pay rates paid for those who have 
joined the Colours. ‘Che company has always maintained 
a close connection with the Army, and contributed largely 
to the formation and support of a howitzer battery formed 
some years since, and whose headquarters adjoin the works. 
We learn that the company has in hand several orders for 
war material, and has acquired a special interest in aero- 
plane engine work, having secured, prior to the war, the 
sole British manufacturing rights for the ‘‘ Salmson” 
engine (Canton-Unne system). 

* * 





* 


More than 10 per cent. of the employees of Sir W. H. 
Bailey and Co., Limited, Albion Works, Salford, Man- 
chester, have enlisted in the Army and the Territorials 
for active service. The firm is paying 10s. per week to 
the dependants of each married man, and is also subscribing 
to a fund, which has been created for the benefit of the 
dependents of the unmarried men by the remaining 
employees, who are subscribing a percentage of their 


weekly wages. 


* * * 


Tue Klein Engineering Company (1908), Limited, 
sends us the following particulars of its constitution :— 
It was formed in 1908 and took over the entire assets from 
the old company, of which at the time all the shareholders 
were British. The present company is entirely British 
in every respect—capital, directors, shareholders, staff 





operating in North Atlantic waters, on September 12th, 


captured the armed German liner Spreewald and two | 


colliers, The Spreewald was built by Furness, Withy 


and workmen—and has no connection whatever with 
any foreign country. Everyone connected with it in 
any way is British born. It does not work any foreign 





patents, and all its manufactures are made throughout in 
England. Its directors are also the directors of Entwisle 
and Gass, Limited, Atlas Foundry, Bolton. 


* * * 


ALTHOUGH over 19,000 members of the Automobile 
Association have offered their cars and motor cycles 
for war services, difficulty is still being experienced in 
keeping pace with the requirements of the authorities 
and organisations working in various parts of the country. 
To facilitate the supply and distribution of cars called 
for, the Secretary will be grateful if members will kindly 
notify which branch of volunteer work they would prefer 
to undertake, also the time they have available. Among 
the services for which members may volunteer are :— 

(1) Miiitary Service at Home, which involves placing 
cars and drivers at the disposal of the military commands, 
at the various war centres throughout the British Isles, 
for the use of staff officers. Cars are also required for 
foreign service, chiefly in connection with ambulance work. 

(2) Recruiting Work in London and the Provinces.—- 
Cars engaged in this work would bring in recruits from 
outlying districts or convey recruiting officers to the 
various recruiting depots. A few cars will be required 
shortly in connection with long distance tours in out-of-the- 
way parts of the country. 

(3) Red Cross Work.—This consists of conveyance of 
officials to various depots, attending ports and railway 
stations to convey wounded on arrival to hospitals, and 
removing wounded from London to various convalescent 
centres. Cars with motor ambulance bodies for lying- 
down patients are in greatest demand, and to assist 
members willing to convert their cars for this work, the 
Association has a variety of designs and estimates, show- 
ing that such conversion can be accomplished for a 
moderate outlay. At the same time, comfortable landau- 
lette. limousine or cabriolet cars are very welcome for 
carrying patients able to sit up. 

(4) Refugee Work.—A considerable number of cars are 
required for carrying officials to the various concentra- 
tion camps, meeting refugees at ports and stations and 
conveying them to their destination, also for removing 
refugees from concentration camps to temporary abodes. 
The Association also has several calls for cars in connection 
with the work of the Navy League, the Admiralty, the 
Boy Scouts Association, the Prince of Wales’ National 
Relief Fund, the Royal Flying Corps, &c. &c. 

Members volunteering for any of the above services 
will receive as much notice as possible before being called 
upon, and when offering their cars it will greatly assist 
the Association if the following particulars are furnished, 
viz.:—Make, horse-power, date of manufacture, type of 
body, seating capacity, whether owner or chauffeur 
driven, telephone number and telegraphic address. Com- 
munications should be addressed to the Secretary, Auto- 
mobile Association and Motor Union, Fanum House, 
Whitcomb-street, Coventry-street, London, W.C. 


* * * 


Azsovut 180 men from the works of the Chain-Belt 
Engineering Company, Derby, have joined the army in 
various capacities, and three sons of the principal, Sir 
Francis Ley, are now engaged in military service. 


* * * 


In connection with the campaign undertaken by the 
Board of Trade on the advice of its Advisory Committee 
on Commercial Intelligence, to assist British manufac- 
turers and merchants to secure trade formerly in the hands 
of German or Austro-Hungarian firms, the Board has 
received a very large number of inquiries for names of 
sellers or buyers of articles of which the sources of supply 
or markets have been interfered with by the war. Special 
arrangements have been made in the Commercial Intelli- 
gence Branch of the Board of Trade for dealing with the 
inquiries, and lists are being prepared and circulated of 
articles which inquirers desire (a) to purchase and (’) to 
sell. The first list was published on August 29th; the 
second list is now ready and may be obtained on applica- 
tion to the Branch. Firms interested in any of the goods 
mentioned, either as buyers or sellers, should communicate 
with the Director of the Commercial Branch, Board of 
Trade, 73, Basinghall-street, London, E.C. 


of * * 


Tue British Electrical and Allied Manufacturers’ Asso- 
ciation has sent the following circular letter to its members : 
——‘‘ Since the resolutions proposed by the Council on the 
4th inst. were circulated to members for consideration, 
the Government has issued a further proclamation 
dated September 9th making somewhat clearer the legal 
position relative to ‘Trading with the Enemy,’ and an 
Act of Parliament has been passed in support of it. The 
proclamation states that in the case of incorporated bodies, 
enemy character attaches only to those incorporated in 
an enemy country. Without attempting to define the 
legal effect of the proclamation or the Act of Parliament, 
the Council, in view of the foregoing, and of representa- 
tions made to it, desires to state that the practical differ- 
ence between companies which largely manufacture here 
and those which are merely branches—whether incor- 
porated in Great Britain or not—of concerns domiciled 
in an enemy country justify the Council in modifying, 
in favour of the former companies, the proposed resolu- 
tions, and thus give effect to the dominant feeling of 
members that this distinction should govern their patriotic 
business policy.” 

* 


aa * 


Mr. F. J. Tureuanp. Assoc. Mem. I.E.E., writes to 
us as follows :—‘‘ As an engineer working about 14 hours 
a day in the endeavour to recover for this country the 
trade lost by us to Germany, I feel sure that my recent 
experiences are worth noting. I find, in short, that 
British capitalists and manufacturers have in no collective 
sense ‘woke up’ and that it is just as difficult as ever to 
arouse any active enterprise or speculative effort to meet 
the crying need in this country. I cannot find anyone 
willing to finance overcrowded works of existing profitable 
aluminium or brass die-casting businesses. I cannot 
induce manufacturers to depart from their ordinary 
routine to supply large orders for :—Nickel-coated (rolled 
mild steel sheet (the continental works paid 40 per cent. 
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dividend) ; gutter section mild steel for pit props (made 
in Germany by the 500,000 and now required in this 
country); electrical insulating material, e.g., ebonite, 
galalith, syrolit, &c.; steel deep stampings for mining 
specialities ; glassware of every description. The reply 
being either indifference or * We have never made these 


things before.’ ” 
* * * 


A Group of “ representatives of organised workers ” 
employed by Siemens Bros. Dynamo Works, Limited, 
Stafford, has issued a circular letter giving a few facts 
concerning thecompany. ‘* At the outbreak of the present 
hostilities,” says the letter, “many of our fellow British 
workers were called up for service, and the dependents of 
these men are being supported by the firm in such a manner 
that the fear of want has been dispelled: in many cases 
this help amounts to full wages’ allowance. This action 
on the part of the firm has lifted a deal of responsibility 
off the shoulders of the local Distress Committee. The 
works have been kept on full time up to the present, in 
spite of many difficulties, and the management is doing 
its utmost to continue these acceptable conditions, while 
some British firms, in the face of the same inconvenience, 
have placed their men on short time. Great encouragement 
has been given to the young men to enlist in the new Army 
and some hundreds have responded. All men who are 
serving King and country are having their situations kept 
open tor them until the welcome time arrives when peace 
has once more been established throughout Europe, when 
every man will have the opportunity of returning to his 
work. The foregoing points show tnat Messrs. Siemens, 
although bearing a German name, have displayed more 
patriotism towards England than many firms who claim 
to be absolutely British. We also wish to state that in 
normal times about 2000 workpeople are employed at 
these Stafford works, out of which approximately 4 per 
cent. are foreigners, comprising Germans who have grown 
grey in the service of the firm, others porn n England, and 
a good number of other nationalities not alien enemies. 
it has also been stated in reference to Siemens that Ger- 
many benefits to the extent of £35,000 annually in profits 
without any corresponding advantage to this country. See- 
ing that’ the company pay quite £100,000 per annum in 
wages at their Stafford works alone, is not this a decided 
counter availing advantage ? In conclusion. we would urge 
all corporations and other public bodies to consider these 
tacts before letting prejudice interfere with the welfare 
of the British workers.” 
* * * 


WE are informed that over 160 of the staff and men 
from the Empress Works of Herbert Morris, Limited, 
are now serving with the colours. It is the intention of the 
firm, as far as possible, to absorb all hands taken on in 
place of those who have joined the colours, who will be 
reinstated on their return, and plans are being prepared 
for works extensions, the first contract for which it is hoped 
to place in about a fortnight. Orders placed with the firm 
now will, if desired, be proceeded with and held for delivery 
until peace is declared. 

a co * 


A Jotnt Committee of the Institutions of Civil, Elee- 
trical, and Mechanical Engineers is engaged in the selection 
of men for the Engineer units of the Royal Naval Division. 
There are still some vacancies to be filled and applications 
are invited from engineers and architects who are members 
of professional societies. Applitation to be made in 
person at the Special Recruiting Office at No. 2, Savoy-hill, 
W.C., between 10 a.m. and | p.m. or between 2 p.m. and 
4 p.m. 
* a * 

His Masrsry’s Constr at Milan reports to the Board 
of Trade that since the outbreak of war he has received 
inquiries from Italian firms which have hitherto received 
the following classes of goods from Germany, but are now 
anxious to buy or-import British products, viz.:—Rolled 
and hammered iron and steel bars; rolled wire rods; 
rolled tool and file steel; cold roiled iron and steel for 
saws, clock springs, corset springs, steel pens, &c.; hot 
and cold rolled iron and steel strips ; tubes of steel, iron 
brass, lead, &c.; metals; ironmongerv ; tin-plate, sheet 
iron, brass, copper, &c.; zinc, nickel, &c; electrical 
material, including telephone ; steel wire ; pressed steel 
parts for automobiles; soft steel sheets for laminated 
cores ; electrical machinery ; steatite insulators for spark- 
ing plugs; automobile accessories; aluminium leaf; 
iron ; machines, type and inks for printing ; carbons for 
electric arc lamps; motor cycles; ball bearings; work- 
men’s tools; hardware articles; enamelled wares. 


oe * * 


His Masresty’s ConsuL at Brest reperts—September 
7th—as the result of inquiries which he has instituted in 
his district with a view to obtaining information likely 
to be of use to British firms desirous of extending their 
trade at the expense ot their German rivals, that in most 
eases the relatively high prices of British goods militate 
against their ready sale in Brest and district. British 
goods, though of high quality, are beyond the spending 
capacity of purchasers, who prefer, and indeed are often 
financially compelled, to buy twice and cheap rather than 
once and dear. Surprise is expressed that Lritish manu- 
facturers, while maintaining their reputation for high 
quality goods, do not also make a bid for the custom of 
those to whom high quality combined with high price 
does not appeal. Complaint is also made that catalogues 
and price lists are usually in English and deal in English 
coinage, weights and measurements, whereas German 
firms quote simplified and inclusive rates in French money, 
combined with metric figures of weight and size. 


* * * 


His Masesty’s Consut states that there is a French 
firm at Brest whose name and address can be obtained 
on application to the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, E.C., which has 
a practical monopoly of the sale of all metal goods, is a 
centre of distribution for all Finistere, and does a very 
large business in all kinds of metal ware, stoves, zine goods, 
wire, tools of all kinds, nails, screws of all descriptions, 
tin goods, aluminium goods, paints, enamels, linoleum, 
enamelled kitchen ware, &c., a very large proportion of 








which have, up to now, come from Germany and Austria. 
The manager of this firm has expressed a desire to receive 
from England price lists and catalogues which he can 
readily understand. Stress is laid on the importance of 
quoting to Brest merchants strictly inclusive prices, so 
that customers may know the exact cost of goods delivered 
at their warehouses ; strict attention to this point on the 
part of German firms has in a large measure contributed 
to their success in Brest and district. 
* * * 


Amongst the principal articles of German import in 
Rio de Janeiro have been :—Iron and steel for con- 
structional purposes ; cement ; locomotives and machinery 
of various kinds, including agricultural implements ; gas 
engines ; cutlery and hardware of various kinds ; paper 
for printing and other kinds ; electrical plant and fittings 
of every description. Certain German firms in Rio de 
Janeiro have been doing big and lucrative business in 
connection with hydro-electrical installations. Indeed, 
there is hardly any branch of trade with which German firms 
are not largely connected. His Majesty’s Consul-General 
there emphasises the futility of attempting to build up a 
lucrative trade by means of correspondence only. It is 
the personal factor that counts in Brazil, and British firms 
desiring to capture trade hitherto handled by German 
firms must make up their minds to send out alert and com- 
petent travellers possessed of a good knowledge of Portu- 
guese and of the requisite technical knowledge to enable 
them to deal promptly and authoritatively with their 
respective lines of business. As regards the likelihood of 
British firms being able to secure regular payments from 
local firms with whom they might elect to do business, his 
Majesty’s Consul-General states that this is a matter 
calling for the exercise of much judgment in the selection 
of the firms to be deal with. Many firms are in a very 
precarious condition at the present time. Much of the 
success achieved by German firms has been due to the long 
term of credit allowed to local firms; and British firms 
desirous of securing German trade must be prepared to 
allow local firms a like measure of consideration. 

* * * 


WE are informed that the sum of £460, contributed by 
the emplovees of Siemens Brothers and Co. at Woolwich 
works, has been handed over to the Mayor of Woolwich 
for forwarding to the Prince of Wales’ Fund. 


~~ * * 


WE are requested by United Water Softeners, Limited, 
of Imperial House, Kingsway, London, W.C., to state 
that the company has no connection in any shape or form 
with Germany, German subjects or German products, 
and no interest or control, either financial or managerial, 
is held in the company by Germans. The directors are 
Arthur O. Burton, London (British) ; L. A. Neel, London 
(British); 8S. Henry Menzies, London (British); V. 
Hjort, London (Danish); and J. J. Lassen, London 
(Danish, naturalised in Great Britain). The water soften- 
ing and purification plants, in which the company exclu- 
sively deal, are all manufactured in Great Britain by 
British workmen, and the technical and clerical staffs 
are entirely British. All rights in the *‘ Permutit ” patents 
are under the sole and exclusive control of the above 
British company. 

* * * 

WE are asked by Messrs. Smeeton and Brewer, of 56, 
Victoria-street, Westminster, to state that the Rehmann 
gas producers have always been manufactured in every 
detail in Great Britain by English ironworks. The firm 
will loyally observe the terms of the new Royal Proclama- 
tion_as to trading with the enemy, and no royalties or 
other moneys will be paid directly or indirectly to any 
alien enemy in connection with any branch of its business. 
During the period of the war and until final settlement is 
made, no patent royalties for producers purchased will 
be charged to its clients, but such royalties will be allowed 
to stand over till a definite decision is given by the 
Government. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


WAR AND THE BRITISH ENGINEER. 

Sir,-—The series of articles on ‘‘The War and the British 
Engineer,”’ by your Special Commissioner, open out the subject 
of trading in an exceedingly lucid manner, for which your readers 
will no doubt be grateful. There are, however, some con- 
siderations arising out of the argument which I would like to 
bring forward. 

In his introduction, the writer explains that the purpose 
of the articles is partly “‘ to point out the unhealthy influences 
which, year by year, have been gradually enveloping the engi- 
neering trade of the world, influences created solely by Germany 
in her endeavour to grasp the trade enjoyed by other nations.”’ 
Now, that is very useful, and in so far as it governs the subse- 
quent argument, it provides a most illuminating sidelight on 
the war, its causes, and its objects. But, further on in the 
preface, your Commissioner remarks that ‘‘ much wild nonsense 
is being written in the papers just now about ‘The War and 
German Trade.’ We are indulging in a species of industrial 
mafficking which is undignified and unnecessary. The undoing 
of Germany will not stop competition. It will purify the com- 
mercial atmosphere and create a more honest method of dealing. 
That is what is wanted.” 

Now, the question I want to ask your Commissioner is, 
whether this excellent stricture does not apply to some extent 
to the attitude he takes up in his third article entitled ‘* What is 
an Alien Enemy ?” which deals with British works owned by 
German capital. Granting that the establishment of works 
in this country may have originated in some cases in the German 
system of “ ulterior motive,’ which has been exposed in these 
articles, I submit that it also has something to do with our 
patent law and has resulted in large employment of British 
labour. In fact, the foreigner who owns works in Britain, 
whom your Commissioner describes as “‘the most dangerous 
type of Alien Enemy with which we have to deal,” is acting 
largely under compulsion of the British Government. The 
patent law referred to is generally quoted as the one brilliant 
exception to the allegation that our Government does nothing 
to foster British trade. 

To starve such works just at the moment would be to increase 
unemployment in certain districts, and in some cases stop the 
manufacture of goods which could not otherwise be obtained. 
You very sensibly pointed out in your leader of September 11th 
that “ the destination of the profits made in the course of manu- 





facture and trade is of less importance than the distribution of 
wages.” One might almost go further and say that the main. 
tenance of trade with a view to the distribution of wages js, jy 
the present spirit of the country of paramount importance, 4 
very good article on the subject by Mr. W. O. Pitt appeared in 
the Daily Citizen of September 8th, entitled “ A Campaign 
against Unemployment: An Unpleasant Phase of the ‘Trade 
War on Germany.” One firm with which I am intimately 
acquainted pays over £3000 per week in wages and silaries 
entirely to British employees, and out of that £300 a month is 
paid to the dependents of men who have joined the Army. ‘his 
firm is a British limited liability company with share capital 
mostly held in Germany. So long as the profits are not passed 
on to the ‘“ Enemy ” during the war there is surely not a st rong 
case for bringing such an undertaking to ruin. 

As to the passing of interest on capital to the foreigner before 
or after the war, that is another matter. If we can think upon 
the subject for one moment, independently of the war spirit, 
it is surely no great evil, but rather consistent with the British 
spirit of free trade and fair play, that capital honestly invested 
in this country in useful manufacture and the employment of 
British labour should yield a fair return to whomever it belongs, 
So far as the war is concerned, all that is necessary for the 
Government to do is to take the necessary steps to ensure that 
no money is actually transmitted to the enemy’s country during 
its continuance, so that the termination of hostilities may be 
hastened by every possible means. No one wishes to starve 
the enemy either before or after the war. 

There are, moreover, two further considerations which are of 
importance. It cuts both ways. There is, I understand, more 
British capital invested in Germany than German capital in 
England, and what happens over here to German-owned works 
may by retaliation happen to British-owned works in Germany. 
The other point is a more general one. Any wanton destruction 
of German trade, other than what is required in the way of 
blockade during the war, may have an effect similar to the 


killing of the hen which lays the golden eggs, the golden oyys 
representing the indemnity which will be required from that 
country after the war is over. I say wanton destruction as 


quite distinguished from the capturing of a certain amount of 
trade, which can conveniently and legitimately be taken over hy 
British manufacturers, 

There is so much that is useful and illuminating in your 
Commissioner’s articles that I hope my criticising at length the 
part in which I think he goes too far will not detract from the 
great value of the remainder. His desire is that from the coi- 
mercial point of view the war and its lessons and its upheaval 
shall result, firstly, in the purifying of the world’s trade from 
the baneful influences of German intrigue, and secondly, that 
British manufacturers shall be awakened to a new sense of eiiter- 
prise and of unity, and in that they shall be helped by the Govern. 
ment in future. In short, we are to learn from the Germans, 
both how not to do things, and how to do them. 

It is probable that the war will not be over until many of the 
actions of our enemies have been expiated, and a great <is- 
illusionment has come to their mental outlook. Therefore, let 
us not forget that in spite of all that has happened, and is 
happening, we shall be friends with Germany again when that 
day comes. Let us therefore see to it that in capturing trade, 
we do so in a British way and do not emulate anything approach- 
ing the methods we condemn. M. I. M. E. 

September 21st. 


GERMAN TRADE AND GERMAN VANDALISM. 


Srr,—Much is appearing in the technical and lay Press on 
the subject of Great Britain obtaining some of Germany « 
foreign trade. We shall certainly not get it all—America will 
see to that! The world, too, has been scandalised at the wanton 
destruction by the Germans of property having no military 
value, and a good deal of such property is irreplacable even 
regardless of cost; e.g., many cathedrals and other old build- 
ings, works of art, books, MSS, &c. It is out of the question 
for the allies to lower themselves to the standard of the German 
“culture” and to retaliate when they are in Germany, by 
destroying similar property : but why not retaliate, and at the 
same time assist the capturing of the German trade, either by 
destroying German factories—especially Krupp’s—or by con- 
fiscating all the plant in them? If this be not done, these 
factories will soon be. at work again after the war and tho 
Germans will “ cut ’”’ prices more than ever in order to recover 
their trade. Even 15 per cent. less in the price of an article 
will, a year or two after the war is over, unfortunately cover a 
lot of patriotism! Mr. Maurice Maeterlinck urges us to decide 
such matters now, while the horrors of the war are with us, and 
aot to wait till it is over, when sentimentalists, even in this 
country, will begin to plead for “ the poor Germans ” who are 
now committing, in addition to the above, diabolical deeds on 
human beings. A. 8. E. ACKERMANN. 

P.S.—On account of my name, perhaps I had better add that 
my family came to England in the eighteenth century. 

London, 8.W., September 21st. 


BLAST FURNACE OUTPUT. 

Sir,-—The enclosed chart may add to the interest of last week's 
article. The original was hung in a conspicuous position in 
Pali OUTPUT OF ROHREISEN (PIG) FROM 1870 
“30. 1870 1880 1890 1900 1910 1920 
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“THe ENGINEER” Swain Sc. 
the waiting-room of the splendid Stahlwerks Verband Building, 
Diisseldorf, where I copied it. It is to be ho our descent 
will be arrested before the 1920 markings are filled in. 

London, W.C., September 16th. Herpert J. DAveEy. 
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PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space a8 we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
jor the present, be published in an enlarged and extended form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Iron Trade Quarter-day Outlook. 


Tue Ironmasters’ Association has restored 
October 8th as the date for the quarterly meeting of the 
Midland iron trade to be held at Birmingham. It had 
been previously fixed for the following week. In a fort- 
night’s time, therefore, from to-day we shall have upon 
us the most important quarterly meeting of the whole 
year. Everything shows that the development of the 
trade position is being eagerly watched, and the pro- 
babilities of the coming fixture are earnestly canvassed in 
local iron trade circles. When the war cane to eliminate 
competition from ‘abroad and compelled consumers 
immediately to cover themselves, the Staffordshire iron- 
masters made the most of their opportunity, and perhaps 
forced prices just a little too high. Consumers had to buy 
and on these transactions makers of both raw and manu- 
factured iron did well. It is now, however, clear that 
quotations rose somewhat faster than demand justified, 
particularly in respect of pig iron. This week there is no 
recovery from the decline in raw iron which has been 
observable for two or three weeks past. Consumption, 
however, is larger than it was prior to the war, when a 
substantial part of the production was going to swell 
stocks. Smelters are now reducing these accumulations, 
and are putting themselves in a position to augment the 
output later. ‘The market is steady, but devoid of anima- 
tion. South Staffordshire common forge realises 58s. 
and upwards, and part-mine 60s. to 61s. There is a well- 
maintained call for high-grade Staffordshire iron. Best 
all-mine forge is quoted 90s. to 95s.; best all-mine foundry, 
up to 97s. 6d.; and cold-blast, 130s. Northamptonshire 
forge iron is offered at 58s. 6d. up to 60s., according to 
quality. Derbyshire houses ask 61s. to 62s. The suspen- 
sion of the export trade in ironfoundry goods has made 
foundry iron very much of a drug in the market. For 
all this depreciation in the raw iron department, makers, 
however, profess confidence in an early return to a firm 
market, and hail the report that producers are here and 
there blowing in furnaces as a satisfactory sign of the 
times. Marked bars remain at the £9 basis. ‘They are 
relatively cheap, and with the engineering mdustry in 
the district active, they sell readily. For medium-class 
bars £8 is the regular price, but some makers may be 
getting a little more. Puddled bars are in fairly good 
request, but there is no such demand as greatly to stimu- 
late prices. ‘The usual figure is £5 10s., but in a few cases 
2s. 6d. more is obtained. The gas strip manufacturers 
are well engaged, but there is no great rush of business. 
Values remain at £7 10s. for lots of 25 tons and upwards, 
and £7 15s. for smaller consignments. The current export 
trade in manufactured iron is much below normal. It 
is not that there is any misgiving as to the safety of our 
trade routes. Financial stringency and the impaired 
credit system are mainly responsible for the dragging of 
business in many of our principal markets oversea. Instead 
of providing compensations for the suspension of ordinary 
continental trade, these conditions are emphasising the 
general disorganisation. 


Cheaper Prices for Galvanised Iron. 


The removal of the export embargo on galvanised 
sheets has not meant any great liberation of trade. 
Demand is sluggish, the financial condition of some of the 
principal markets being very unsettled. Moreover, the 
high price, necessitated by the stringency in regard to 
spelter and other increases in productive cost, discourages 
business. Generally, it may be said, however, that prices 
are down 10s. to £1 per ton. To-day’s price for 24 gauge 
corrugated sheets f.o.b. Liverpool is £14, and for the home 
trade £14 10s, is asked. The spelter difficulty has been 
relieved by supplies from the United States. There is 
still great irregularity in the price, but delivery can be 
obtained on easier terms than seemed probable a few 
weeks ago. Spot virgin spelter is this week quoted £29 
on the London market, while American metal is offered 
at £26 10s. at English ports. Re-melted spelter commands 
£25 10s. on the London market, and hard spelter £21 10s. 
to £22. It is difficult accurately to appraise trade con- 
ditions in galvanised sheets at date—the experience of 
makers varies so widely. Some firms are busily employed 
on Government orders, but with that exception not much 
trade is being done. Until finance runs in less turbulent 
channels the overseas markets will, there is great reason 
to fear, be of small use to the galvanisers, and as these 
are the chief customers of the trade, it is easy to account 
for the current serious want of employment at the works. 
Black steel sheets for use by the galvanisers are in quiet 
demand, and prices have dropped to about £8 5s. for 
doubles. The galvanised iron makers are much interested 
owing to the important effect which it may ultimately 
have on the supply of native spelter in a proposal which 
has just been ‘put forward by the directors of the Zine 
Corporation to erect its own zine smelters instead of being 
dependent, as hitherto, upon supplies from the Continent. 
The chief difficulty confronting the project is the con- 
siderable size of the works required and the corresponding 
amount of capital which would be necessary for their 
construction. Until the war the largest part of the pro- 
duction of spelter for European consumption has come 
from Germany and Belgium. It is this week believed that 
the Germans will have taken good care to demolish the 
Belgian smelters, and it is also reasonable to suppose that 
the German smelters will not escape intact. Even after 


the close of the war, which may be protracted, it will 








probably require a lengthy period before the European 
smelters will be able to cope with the supply of con- 
centrates or the demand for spelter. The Zine Corpora- 
tion is likely early to shut down its lead department, 
the cost of running which is over £10,000 a month, owing 
to the difficulty of selling the concentrates since the war 
broke out, and the zinc concentrator has already been 
closed for the same reason. During August 2255 tons of 
zine concentrates and 2310 tons of lead concentrates were 
produced. 


An End to Steel Dumping. 


One of the most drastic trade effects which has 
been wrought by the war has been that for the present 
at any rate an end has been put to German dumping in 
this district. Whether the change will continue after 
the war is another matter. But certain it is that it has 
been a very disturbing factor upon our iron and steel 
markets that our imports of iron and steel have been 
nearly 2,500,000 tons per annum, most of which has 
come from Germany. In fifteen years the German exports 
of iron and steel have increased by 500 per cent. against 
our increase of 50 per cent. Such rapid growth has, of 
course, only been possible because the trade has been 
bounty-fed, but it is a disagreeable reflection that most 
of the imports we have purchased from Germany could 
have been made easily in our own works. Happily, as 
has been said, there has now come an end to all this, and 
Staffordshire iron and steelmasters are greatly pleased 
that it is so. Free from the competition of Germany and 
Belgium bar iron for nut and bolt-making and for similar 
cheap uses is this week freely commanding at Staffordshire 
works £7 10s. and £7 15s. per ton, compared with £6 2s. 6d. 
and £6 5s. before the war, and for small rounds, squares 
and flats, which formerly were being imported in such 
great quantities and for which the price was down to £6 15s 
per ton, £8 2s. 6d. to £8 5s. is now being asked, or an 
advance of 30s. per ton. Middlemen who had previously 
furnished supplies of German and Belgium iron and steel 
material to consumers in this district now have to make 
it quite clear that these being out of the way deliveries 
cannot be provided except at greatly higher prices. 
They state further that it will be six months at least after 
tae close of the war—whenever that date may arrive— 
before any deliveries of German steel can again be expected. 
The demand for all sorts of steel, raw and finished, has 
contracted rather badly during the week. Staffordshire 
rolled Bessemer sheet bars quoted £5 10s. to £5 15s. change 
hands much nearer the minimum than the maximum, 
and sales of Siemens are mainly at £5 15s. rather than £6. 
These prices are fully 25s. advance. Beside the shrinkage 
in new business. raw steel rollers complain of the tardy 
placing of specifications against contracts already made. 
Still, the, shrinkage in the consumption of demi-products 
is less apparent than it otherwise would be owing to the 
disappearance of foreign competition. South Wales is 
supplementing the local supplies. 


Where will U.S. Steel Come In? 

Much discussion is going on in this district this 
week respecting whether ourselves or America are most 
likely to benefit by the stoppage of German steel pro- 
duction, and it is pointed out that up to the outbreak of 
the war Germany was consuming nearly -7,000,000 tons 
of the world’s total make of iron and steel a year. Fifteen 
years ago it was authoritatively estimated that the cost 
of producing steel-making pig iron was less in America 
than in this country by very nearly £1 per ton, and that 
in the case of steel rails the difference was £1 9s. per ton. 
But it is a remarkable fact that since that time productive 
costs have gone up very substantially in the States, 
while there has been no corresponding rise here. The 
opinion expressed this week is that the American steel 
industry is not in such a favourable competitive position 
as has in some quarters been assumed, and that we can 
now make and ship at possibly lower prices than the 
American steel masters. Reliable American figures 
issued about five years ago show that between 1899 and 
1908 the net cost of producing pig iron across the Atlantic 
increased by £1 4s. per ton and of steel rails £1 7s. Thus 
America’s estimated advantage of fifteen years ago has 
been quite upset. Further, not since the financial panic 
of October, 1907, have the American steel works been 


| employed for many weeks together up to more than about 


70 per cent, of their capacity. 


Engineering Trades and Government Contracts. 


Birmingham engineers report a better state of 
trade. One of the most favourable signs is that they are 
receiving urgent orders for stamping, pressing, and other 
machinery designed to produce many classes of articles 
never before attempted in this country. Export business 
has been to some extent resumed to neutral countries and 
the Colonies. Several firms have orders in hand for 
Russia, and it is hoped the position in the North Sea may 
soon be such that the transport of them can be under- 
taken. A few firms are on short time, but generally engi- 
neers are fully employed. Some few are working a great 
deal of overtime. What business is passing with the 
Continent is mainly in connection with the war. Russia, 
for instance, has been buying up Birmingham machine 
tools applicable to the production of weapons, ammunition, 
and other campaigning supplies. Considerable consign- 
ments of metal manufactures are being sent to other 
friendly belligerents. Engineers and others engaged on 
rush work for the Government have availed themselves 
of the idle plant and staff in neighbouring establishments 
which are able to carry out subsidiary processes. There 
has also been a certain amount of activity on work which 
in ordinary circumstances would have gone to the 
continent. Lord Kitchener’s remarks in the House of 
Lords immediately before the prorogation, designed to 
hurry the execution of Government contracts, have attracted 
much notice in this district, where we have so much 
Government work in hand. Lord Kitchener said :—** But 
our chief difficulty is one of materiel rather than personnel. 
It would not be in the public interest that I should refer 
in greater detail to this question, beyond saying that 
strenuous endeavours are being made to cope with the 
unprecedented situation, and that, thanks to the public 
spirit of all grades in the various industries affected, to 
whom we have appealed to co operate with us, and who 





are devoting all their energy to the task, our requirements 
will, I feel sure, be met with all possible speed.” There 
has been some improvement in the motor engineering. 
Manufacturers are working on the assumption of a con- 
siderable demand to make up for the wastage of war, and 
light cars turned out in this district increase. One firm 
is working exclusively on heavy lorries for the Govern- 
ment, and several have smaller orders of a similar character. 
Considerable quantities of aeroplane engines are also being 
produced. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Trade Still Quiet. 


THERE was a very quiet demand to note in pig 
iron, with little or no change in quotations generally. 
Inquiries were few and far between. Steel and semi-steel 
products had an upward tendency, though even here 
there was no great change to note. Manufactured copper 
showed practically no change, but tough ingots were 
lower. Sheet lead and English tin ingots unchanged. 
Quotations :—Lincolnshire No. 3 foundry, 61s. to 62s.; 
Staffordshire, 60s.; Derbyshire, 61s.; Middlesbrough, 
open brands, 60s. 9d. Scotch, nominal: “Gartsherrie, 
69s.; Clyde, 68s. 6d.; Glengarnock, Eglinton, Monkland, 
67s. 6d.; Summerlee, 69s., delivered Manchester. West 
Coast hematite, 75s. to 75s. 6d.; East Coast ditto, 70s. to 
71s., both f.o.t. Finished iron: Bars, £8 5s.; Lancashire 
hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; sheets, 
£9 7s. 6d. Steel: Bars, £7 15s. to £8 5s.; steel hoops, 
£8 15s.; plates for tank, girder, and bridge work, £7 15s. 
to £8; English billets, £5 15s. to £6 5s.; cold drawn steel, 
£10 10s. to £11. Copper: Sheets, strips, &c., £76 per ton ; 
small lots, 93d. per pound ; rods, £74 per ton ; small lots, 
94d. per pound ; tough ingots, £58 ; best selected, £58 10s. 
per ton; copper tubes, 93d.; solid drawn brass tubes, 
8id.; brazed brass tubes, 10d.; condenser tubes, 8}d.; 
condenser plates, 8d.; rolled brass, 7$d.; brass turning 
rods, 8d.; brass wire, 73d.; yellow metal, 73d. to 8d. per 
pound. Sheet lead, £26 per ton. English tin ingots, 
£139 to £140 per ton. 


The Lancashire Coal Trade. 


There was a fair attendance on the Coal Exchange, 
though there was little change in the general position. In 
house coal there was a shade better feeling, and with regard 
to slack and engine fuel on contract, about 6d. per ton 
lower was asked for delivery over next year. There was 
a fair demand in the shipping coastwise and bunkering 
trade. Quotations :—Best Lancashire house coal, 17s. 8d. 
to 18s. 10d.; good medium. 16s. 2d. to 17s.; domestic 
fuel, 13s. 5d. to 14s. 5d.; screened steam coal, lls. 6d. to 
13s.; slacks, 9s. to 10s. 9d. per ton at the pit. 


Textile Machinery Trade. 


The war came at a peculiarly unfortunate time 
for the makers of textile machinery, the majority of whom 
have been experiencing depressed conditions for a long 
period. A large proportion of the work on hand when 
war was declared is, of course, undelivered and unpaid 
for, and as no new orders are coming in the trade is in a 
state of semi-stagnation. Probably 10 per cent. of the 
workers in this branch of engineering have joined the 
Army, and the remaining 90 per cent. are being employed 
on the average about twenty-four hours per week. The 
outlook is certainly more gloomy in this branch of engineer- 
ing than in any other in this district. The conditions 
cannot be expected to improve as regards continental 
trade for some time; but great efforts are being made by 
the employers to avert the extremes of destitution among 
their workpeople. Unfortunately, Germany was one of 
our best markets for textile machinery, being a good 
second amongst our customers on the Continent of Europe, 
as will be seen from the following figures of exports of 
textile machinery during the first seven months of the 
past three years :— 


Textile Machinery Exports. 








1912. 1913. 

x & 
Russia. . Ks 506,730 520,800 
Germany... «. .. « «» SORees 442,900 
Netherlands .. .. .. .. 132,283 217,625 
France ae ae ee 426,784 
Other European countries .. 677,900 660,259 
China .. ka me es 18,455 73,698 
Japan .. om se oe +s 433,205 
Mie, ve is SS cw Se 164,307 

S. America Sa «+ «- 328,562 311, 
British E. Indies 664,602 1,155,704 
Australia . 25,101 41,118 
Other countries 159,737 261,352 


The bulk of the exports of textile machinery to the enemy 
country goes to Southern Germany. Although slie has 
taken such a prominent part in the competition with other 
engineering industries, it is remarkable that the German 
manufacture of textile machinery has been of compara- 
tively insignificant dimensions, although German firms are 
producing some special types of machines for the manu- 
facture of tapes, &c., for the production of yarns from cotton 
waste, and for dyeing and for sewing and knitting work. 
British manufacturers will do well to pay attention to 
these types of machines. 


Manchester Engineers’ Battaiion. 


As a result of negotiations made by the Engi- 
neers’ Club it has been found possible to transfer the men 
enrolled by the above club to the East Lancashire Royal 
Engineers. This ought to be much more satisfactory to 
the recruits than being embodied in a battalion of infantry. 
Over 450 men have so far been enrolled. 


German Competition. 


In the annual report just issued by the Pearson 
and Knowles Coal and Iron Company it is stated that the 
general dislocation of trade and scarcity of labour due to 
the war are the cause of much anxiety andtrouble. During 
the past year the volume of the company’s trade has 
steadily declined and the prices in the iron, steel, and wire 
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trades have been unremunerative. The position and 
prospects of this section of the company’s trade have, 
however, undergone a remarkable change since the war 
broke out, and the sudden cessation of German competition 
has already proved beneficial in many directions. 


Unemployment in the Textile Trades. 


It is stated that at the present time the textile 
trade unions in Lancashire are paying out to their unem- 
ployed members something like £30,000 per week, and 
the rate per member averages about 15s. per week. 


German Dumping. 
An interesting instance of German dumping in 
this country was brought to my notice a few days ago. 
Some time ago a Lancashire firm asked for tenders for 


the supply of a pair of large special cut steel gear wheels.” 


The lowest tender came from a well-known firm in Ger- 
many, which was given the order. Fortunately, this 
was not completed when the war broke out, and the order 
has since had to be placed afresh in this country. The 
lowest tender among the British firms was about 60 per 
cent. higher than that originally accepted. Inquiries 
made of the firm which secured the order elicited the 
information that the price quoted by the German firm was 
little more than the cost of the steel blanks from which 
the wheels had to be cut, allowing practically nothing 
for the expenses of cutting, standing charges, carriage, 
profit, &c. 
Barrow-tn-Furness, Thursday. 
Hematites. 

There is again increased activity to note in the 
hematite pig iron trade of this district. At the Distington 
ironworks a furnace has been put into blast, and now there 
are fourteen furnaces in operation in Cumberland and 
eight in North Lancashire. The whole of the output is 
going into immediate consumption. The requirements 
of steelmakers. in the district are larger, and likely to 
remain satisfactory for some time to come. The demand 
all round for iron is good and prospects are bright. There 
was a tendency to rush up prices a few weeks ago, but 
this tendency has come to an end, and now rates are 
easier, but only to a small extent. Makers of mixed 
numbers of Bessemer iron are quoting 75s. per ton net 
f.o.b. For special classes of iron there is a good demand, 
increased by the want of iron for particular work in 
connection with munitions of war. This iron is quoted 
at 8ls. per ton. There is nothing being done in warrant 
iron. The quotation is returned nominally at 66s. per 
ton net cash. The stores of warrant iron represent in the 
aggregate 3068 tons. 


Iron Ore. 


The iron ore trade for the most part is well 
employed. At some of the pits there is a heavy output 
to meet current requirements, but in the Lindal Moor 
district there is some quietness. High-class ores are in 
brisk request. Prices are firm, with good average sorts 
quoted at 15s. to l7s., and the best ores, such as those 
from the Hodbarrow mines, are quoted at 22s. per ton 
net at mines. Spanish ores are at 16s. to 18s. per ton 
delivered. A large cargo was discharged in Barrow last 
week from Les Falaises. A heavy cargo of special ore 
also arrived at Barrow from Bombay. 


Steel. 

The steel trade is pretty well employed. At the 
Barrow works there is a good output of steel rails, ship 
and other plates, hoops and castings, but all the depart- 
ments are not working quite full time. At Workington 
the rail mills are on full time again this week. The general 
demand for steel is fairly good, but there is room for 
improvement in several branches of the trade. Steel 
rails represent a fair business, and heavy sections are 
easier in price at £6 5s. to £6 10s. per ton, with light rails 
at £7 lds. to £8, and heavy rails for tramways are at 
£7 10s. per ton. The demand for steel shipbuilding 
material is satisfactory, and ship plates are at £7 7s. 6d. 
to £7 10s. per ton, with boiler plates at £8 5s. to £8 7s. 6d. 
per ton. The demand for castings is fairly good. The 
trade on offer in hoops remains about the same, and the 
current quotation is £9 5s. per ton. 


Shipbuilding and Engineering. 
These trades present no new features. There 
is activity in every department, and a very large number 
of men are employed. 


Fuel. 
The demand for coke is full of life, and East 
Coast qualities are at 20s. to 22s. per ton delivered. Good 
steam coal is quoted at 15s. to 18s. per ton delivered. 


Shipping. 
The shipping trade is pretty well employed. 
Rails are being sent coastwise to Liverpool, &c., for re- 
shipment overseas. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 


PrRozarLy the most hopeful feature of the steel 
and iron industry in this district is the fact that the very 
depression caused naturally by the outbreak of war is 
being masked by the heavy requirements necessitated by 
hostilities, and it is reasonable to assume that by the 
time the latter have ceased to be urgent the ordinary 
industrial trade now being held back by force of cireum- 
stances will come forward. The position, therefore, is 
this : Industrial inquiries on home account are, generally 
speaking, flat—although as shown last week there are 
exceptions—but this slackness is not as perceptible, by 
reason of special Government business, as it would be in 
normal times. So far as Sheffield is concerned, however, 
a big continental trade is involved in the term ‘‘ home 





inquiries.”” ‘That is to say, Shettield supplies great quan- 
tities of steel in the shape of castings, springs, axles, tires, 
machine knives, &c., to the important agricultural engi- 
neering firms on the East Coast, whose principal markets 
are on the Continent. For the moment that branch of 
trade is paralysed, and Sheffield is suffering to the extent 
indicated. It may not be generally appreciated that this 
East Coast engineering industry 1s of vast proportions, 
there being as much, or perhaps even more, capital 
invested in firms of that kind between the Humber and 
the Thames as in the shipbuilding industry on the Clyde. 
That sounds rather ** tall,” but many years ago Lord 
Aberconway, the chairman of Messrs. John Brown and 
Co., drew attention to the fact, and to-day the statement 
would require a good deal to contradict. J mention the 
matter as showing its importance to Sheffield as the 
supplier of much of the steel manufactures required in 
Lincolnshire particularly. Another point in passing is 
that these agricultural engineers have maintaimed their 
works in the very heart of agricultural districts, where 
new ideas may be practically tested on the spot before 
adoption and then placed upon the markets of Europe as 
the very latest word in farming implements. The iron 
they use is drawn principally from Lincolnshire, Derby- 
shire and Northamptonshire, and several of the firms have 
important branches on the Continent, where large numbers 
of Englishmen are employed, some of those working in 
Hungary being held there now as prisoners of war. 


Interesting Developments. 

Another way in which Sheffield is being adversely 
affected is in the departments turning out steel tor spindle- 
making and actually making spindles. These goods are 
consumed by the textile machine engineers of Lancashire 
and Yorkshire, and in the ordinary way quite a big business 
is done here in these and kindred requirements ; but the 
cotton mills are in a poor way just now, many or most ot 
them working only half time, while some are closed. 
This state of things again arises immediately out of the 
war, so that when peace is declared textile machine and 
agricultural implement engineers should experience a 
wave of revival, which would reflect itself promptly upon 
the trade of Shettield. Reviewing the city’s industry as 
a whole, it may be said that crucible stee!makers are the 
most severely hit, but there again many of the men 
thrown partially idle through crucible departments running 
only three days a week are enlisting in Lord Kitchener's 
army and a large proportion of the remainder is finding 
empicyment in the heavy steel departments. ‘Ihe latter 
are practically all extremely busy on Government work 
of various kinds. A good number has secured contracts 
direct, but in numerous instances the armament works 
are “‘ farming out’ orders, and were I[ at liberty to do 
so, I could speak of whole works where the, ordinary 
industrial manufactures have been dropped and the 
places transformed into auxiliary armament factories. 
Lhis is one of the most interesting developments of the 
situation, and is, I believe, unique in the history of Shef- 
tield. Now that it is becoming recognised that the war 
may be a much more prolonged business than was at 
first anticipated, it is certain that a great and sustained 
pressure will have to be borne by the armament depart- 
ments, which are running on full shifts day and night, 
seven days to the week, on foreigu as well as home orders. 
Three ot the great firms here—Browns, Vickers and 
Cammells—have shipyards, which reminds one of another 
point which cannot be overlooked. It involves also a 
curious fact. Prior to the opening of hostilities mercantile 
shipbuilding had a very promising appearance, but since 
then it has been practically suspended. Warship building 
claims entire attention. The increased demand tor labour 
has practically absorbed the men whose services are not 
at the moment required in the mercantile yards, any 
surplus being represented by those who have enlisted. 
The curious feature is that whilst the employees are thus 
virtually all provided for, the mercantile shipbuilder 
himself is the one to suffer. His time, however, must 
come at the close of the war, when a tremendous boom 
in shipbuilding is anticipated. in this case, Sheffield 
is reaping the benefit in both ways, the city being at 
present busy upon forgings and castings for warships, 
with the prospect of plenty of similar work at a later 
period in connection with the building of liners to replace 
the wastage wrought by the war. Regarding men em- 
ployed at the armament works, their services are so 
urgently required at this juncture that enlistment from 
their ranks is discouraged. Many of them are much 
chagrined that the way is not open to join with those who 
have offered themselves for service with the Colours, 
but men skilled in this kind of work can be ill spared just 
now, and whilst a few could not be persuaded to remain 
at their ordinary posts, the percentage of enlistments is 
comparatively small. Throughout the city unemploy- 
ment is not at all considerable, a fact for which enlistment 
is not by any means wholly responsible. Indeed, some 
works which have been closed, or partially so, are reported 
to be resuming operations, and altogether, on the grounds 
already explained, the outlook for the industries here 
is very hopeful. ‘* Diverted”’ trade from German and 
Austrian markets is coming through gradually, but the 
process is rather slower than had been anticipated, owing 
probably to the fact that many of the contracts which our 
enemies had secured before the war began were for fairly 
far-forward delivery, in which case, of course, those who 
placed the orders can afford to wait a little before trans- 
ferring them to this side of the North Sea. 





The German Guns. 

In armament circles here it has been known for 
a long time past that Germany had guns of very large 
calibre—larger than one generally hears spoken of in 
England—but it is considered doubtful whether the 
Kaiser’s forces actually have in use 17-3 guns, whilst very 
little weight is attached to the irresponsible talk of a 20-08 
gun, the construction of which is said to be under the con- 
sideration of the German Government. What the British 
War-office has in readiness, or under construction, is 
not proclaimed upon the housetops, but the nation may 
place the completest confidence in the ability of the 
English armament works in the matter. This, however, 
may be said, that no gun upon any German battleship 
equals the best to be found upon the decks of British 
warships. 





Round the Works. 


New business booked during the past week Zives 
further evidence that something more like normal ¢),. 
ditions are now prevailing. Ono firm has secured a good 
line for files for Rangoon and considerable tonnages of 
steel are in hand for Yokohama, Cochin China, Calcutta 
Montreal, Quebec and Chicago, these being in additic,, 
to the contracts for steel mentioned last week. Orders 
for sheep shears, in which a large trade is regularly donc 
with the United States, have been secured for East Londo), 
and Monte Video, and large quantities of shovels are tv 
be made for Buenos Aires, Spain and Newcastle (N.S.W.), 
railway springs for Woosung, drills for Montreal, hayforks 
for Calcutta, and saws for Bathurst. For a local firm a), 
80-ton casting has just been completed. As to trafic 
on the railways serving this district, all routes appear tv 
be working very freely now, and it is understood that «!| 
restrictions upon shipping through Liverpool and Birke1)- 
head, apart from lots of over 20 tons to Birkenhead, hav 
been removed, consignments being sent forward as befor: 
the commencement of the war. The incident of tli 
capture of six British vessels in the Bay cf Bengal is 
likely to act rather as a restraint upon shipping, which 
had been gaining a great measure of confidence. It is 
believed that at least three of the vessels captured hai 
Sheftield merchandise on board, but there is little doul) 
that the Government will be able speedily to restore that 
feeling of safety in the sea routes so necessary to really 
free movements. 

LATER, 
Pig Iron. 

Consumers are very firm in their attitude towards 
pig iron prices. Their complaint was that makers wer 
too precipitate in raising quotations on the outbreak «{ 
war, and after the first few days of panic, when a large 
amount of buying was put through, the market becani 
much less active. Now there is scarcely any buying being 
done, except perhaps for forge and basic, for which ther 
is still a fair demand, but of a hand-to-mouth kind, and 
foundry is little better than a glut on the market. Officially 
Lincolnshire prices are at 58s. to 60s. for forge, 57s. 6d 
to 59s. for foundry, and basic 62s. to 63s.; but it would 
probably be difticult to get better values than those repre 
sented by the lower figures. Derbyshire forge is quoted 
58s. to 59s., and foundry at 57s. 6d. to 58s. The deman« 
for hematite iron continues very firm for West Coast. 
Special makes are realising good prices and mixed Bessemer 
numbers are about 82s. to 83s. East Coast hematite, 
which was previously reported as rather easier, is quietly 
steady, the quotation for mixed-numbers being about 
73s. 6d. at Sheffield for both forward and early delivery. 
Swedish pig iron is coming in none too freely and is quickly 
absorbed. 


Bars, Billets, &c. 


There is little change in the position of bar 
iron, Crown bars being still offered at £8 5s. per ton f.o.t. 
Business cannot be described as brisk in any sense, but a 
good many inquiries are about, and it is hoped that some 
of these will materialise before long. Iron for such things 
as horseshoes is in strong demand, consequent upon the 
war, and a good deal of hoop iron is going into consump- 
tion in connection with military packing. The market 
for acid billets has shown no improvement during the 
past week and Bessemers may be bought for £7 15s. to 
£8, according to quantity required. Siemens billets are 
quoted £8 5s. to £8 10s. For basic billets little diminu- 
tion is observable in the demand, and makers are reaping 
the full benefit of the absence of foreign competition. 
Hard makes are quoted £6 10s. and soft £6. Hoops keep 
steady at £9 2s. 6d. Shipments of Swedish steel are, of 
course, still somewhat restricted, but deliveries are being 
made fairly freely at prices which, apart from the question 
of war risk insurance, are generally about £1 per ton 
advance on prices ruling immediately prior to the war. 


Alloys. 

The market for alloys of steel is in a particularly 
interesting position just now. Soon after the outbreak 
of hostilities it was found that the tungsten powder 
supplies, which come from Germany and are almost all 
consumed in the Sheftield district, were cut off, and it 
was ascertained that stocks in consumers’ hands were very 
low. Sheffield uses about 1000 tons a year normally, 
but it was estimated that altogether there was not more 
than sufficient to cover the normal needs of the next three 
or four months. Since then, however, several of the 
small users have had to work short time owing to the 
suspension of trade with the Continent, and thus, unex- 
pectedly, considerable quantities of surplus tungsten have 
been available for sale to merchants. ‘This, with the fact 
that efforts are now being made to manufacture tungsten 
powder in this country, has eased prices, which have been 
anything up to 10s. (asked) per pound, and during the 
past week this alloy, which is, of course, an essential of 
high-speed steel, has been done at 5s. to 5s. 6d. per pound, 
and, according to some reports, as low as 4s., though the 
latter figure is much more likely to refer to ferro-tungsten 
content. Ferro-chrome comes on the market very slowly, 
and then only by favour of the Governments of Britain 
and France, who are controlling the supplies in the interests 
of armaments. Ferro-silicon is coming fairly freely from 
Norway and Sweden, though at above normal values. 
Ferro-molybdenum is very scarce, with fancy prices ruling, 
and vanadium is quite a free market at present. 


Fuel. 

The position of the steam coal market is, on the 
whole, fairly steady, though the undertone is not quite 
so strong, but the demand for industrial consumption in 
the heavy trades is fully maintained. Shipments through 
the Humber ports are on a comparatively large scale 
again, more especially to Sweden, Denmark, and Norway, 
and it is quite anticipated that there will be a steady 
increase now in this business. The Mersey ports, too, are 
taking good supplies for bunkering and coastwise trade. 
Pits are working better, and it is no doubt the increased 
outputs that have had a tendency to bring about an easier 
tone in the market. Prices of steam coal are for the 
most part steady, but there is more selling pressure in 
evidence. Current quotations are per ton at pits as 
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follows :—Best South Yorkshire hards, lls. to lls. 3d.; 
best Derbyshire hards, 10s. 6d. to 10s. 9d.; second 
qualities, 9s. 6d. to 10s. 3d.; steam cobbles, 9s. to 9s. 9d.; 
steam nuts, 9s. 6d. to 10s. With increased outputs the 
slack market is showing further weakness. There is no 
material improvement in the cotton mill districts, which, 
of course, makes things even worse. Stocks at pits are 
consequently increasing and ‘‘ spot lots’ are being forced 
on the market at low rates. 


Recapturing Trade. 

Toward the ciose of the week no change of note 
in the general trade situation had occurred, but in the 
light steel branches there is evidence that some of the firms 
have considerable expectations of recapturing business 
in Australia and the Far East which Germany won from 
Sheffield some years ago, and which, secured now, will not 
easily be lost again. In addition to the large casting 
mentioned in my earlier reports, there have been others 
completed, including a 40-ton casting, indicating the 
activity in the heavy engineering branches. Regarding 
recruiting, the toll at the collieries in this district has been 
very heavy. Circumstances favoured it. The war made 
many pits slack because of the shipments falling off, and 
large numbers of the men affected joined the Colours 
without hesitation. It is not anticipated that collieries 
will be fully active again for a long time, and meanwhile 
* centres ’’ of working have been arranged so as to keep 
the remaining men fairly well employed in a more limited 


urea, 





NORTH OF ENGLAND. 
(From our own Correspondent). 


Trade Outlook, 

Arrer six weeks of war the position of trade in 
the North can certainly be described as encouraging. 
The fears of very serious loss that were entertained before 
the war began or during the first few days have certainly 
not been realised. Our merchant ships are on the oceans 
of the world, trading as they have been accustomed to do. 
There is, of course, a shrinkage of trade owing to the 
virtual closing of the Baltic and the general disturbance, 
Kast and West, which war has caused. New risks have 
to be faced. There are still a few German cruisers and 
commerce-destroyers on the oceans, and steamers may 
be held up and sunk by them from time to time. Con- 
sequently, insurance rates are pretty heavy. But as 
a whole it can be said that the war has not caused nearly 
as much disturbance of the shipping trade as was anti- 
cipated. Quayside activities on the North-East Coast 
have been largely resumed. The provision boats diverted 
to Scotland are coming back to their customary berths 
on the North-East Coast, the Leith and Aberdeen boats 
are sailing as usual, and generally the trade of the North, 
apart from coal shipping, is getting back to the normal. 
The rapid return to ‘ business as usual”? is indicated by 
the reports of the various trade unions. Members on the 
unemployed lists are only slightly beyond the average— 
excepting in the case of miners. The coal trade, however, 
is beginning to improve, and an indication of the steady 
recovery from the first condition of paralysis that followed 
the declaration of war may be found in the decrease of 
the total disbursements in stoppage allowance to the 
Northumberland miners. For the first fortnight over 
£6000 was paid out, but in the second fortnight the sum 
fell to £1600. Of the considerable body of men who were 
displaced at the beginning of the war by the stoppage 
of timber imports to the Tyne, Blyth and Wear, the 
majority have now obtained work in the shipyards, and 
it can be stated on the authority of the secretary of one 
of the largest trade unions in the North that there is now 
work for every man who will take it in a shipyard, In 
the iron trade there has been a lull after the heavy buying 
which occurred upon the outbreak of hostilities, but with 
Germany out of the market, there must soon be a revival. 
Generally speaking, the trade position in the North can 
be described as satisfactory. 


Cleveland Iron Trade. 


The most striking feature of the iron trade situa- 
tion is the remarkable steadiness of the market amid 
unprecedentedly adverse circumstances. Notwithstanding 
the stiffening of freights, the war risks and the financial 
difficulties, and, perhaps not least, the delay and conges- 
tion of communications, iron is being got away. A sub- 
stantial cargo has been despatched this week to Italy, 
where in spite of the competition from America, a con- 
siderable demand is developing. The demand from the 
Far East and Scandinavia is naturally curtailed, but 
there is a better inquiry and shipments, if few, are con- 
tinuous. At home, and especially from Scotland, iron is 
in fairly good request. The accumulation of stocks is 
by no means as heavy as might have been expected. A 
xood output is still being maintained, and in regard to 
this, ironmasters look with confidence to the rapid develop- 
ment of a huge demand for iron after the war. The 
element of time is, of course, a great factor. Makers 
are going steadily on, and the fact that there is no pressure 
to sell is a good indication that they do not take an anxious 
view of the position. Their stocks are not of such magni- 
tude as to create alarm, and with the whole of the iron 
trade on the Continent at a standstill, there must sooner 
or later develop a great demand for Cleveland iron. 
No doubt the news of a decisive victory by the Allies in 
the western theatre of war would give a great impetus 
to business, but in the meantime makers are content to 
go quietly and confidently on with existing values well 
upheld. This week business has been quiet, transactions 
for the most part being restricted to small lots for 
immediate requirements. No. 3 G.M.B. Cleveland pig 
is 51s. 3d.; No. 1, 53s. 9d.; No. 4 foundry, 51s.; No. 4 
forge, 50s. 9d.; and mottled and white iron each 50s. 3d. 
—all for early delivery. 


Hematite Pig Iron. 


; Business in East Coast hematite pig iron shows 
little alteration since last report, consumers being well 
cuvered. It is sutisfactury tu nute, however, that a goud 








output is being maintained, and that the feeling with 
regard to the future is by no means pessimistic. Some 
holders, anxious to dispose of cargoes undeliverable to 
original destinations owing to the war, at around the 
recently higher prices, have made considerable conces- 
sions, and these have brought the prices down generally. 
The general market quotation for East Coast mixed 
numbers is 67s., though in some instances 67s. 6d. has been 
asked. 


Iron-making Materials. 


There is very little business passing in foreign 
ore, Consumers being disposed to hold out for lower 
terms. Sellers’ base quotations nominally on 18s. 6d. 
ex ship Tees for best Rubio, but no doubt business could 
be done on lower terms. Very little coke is changing 
hands. Sellers are quoting 18s. for good medium furnace 
kinds delivered at the works, but the price is excessive 
in relation to pig iron values, and consumers, accordingly, 
are following a strictly hand-to-mouth policy. 


Manufactured Iron and Steel. 


Although new business has been on the quiet 
side and specifications have not been coming in quite so 
well this week, the position in the manufactured iron and 
steel trades is, under all the circumstances, very satis- 
factory, and producers are by no means _ pessimistic. 
Orders have been booked sufficient to carry on the works 
until Christmas, and so far from pressing sales, makers 
are rather disposed to mark time, while some are declining 
to commit themselves any further ahead at current rates. 
The improvement in export material has not yet been 
realised, but this is not to be wondered at when the in- 
creased price of freighting, heavy war risk insurance and 
financial difficulties are taken into consideration. These 
have all tended to make buyers abroad hesitate before 
ordering material or fixing up fresh business. There is 
no doubt, however, that many orders will eventually 
come home to local manufacturers, but some time must 
elapse before altered conditions adjust themselves in the 
export trade and any great volume of business results. 
Manufacturers are looking forward to busier times as 
soon as hostilities on the Continent cease, and with the 
reputation that British material has made for _ itself 
abroad and with colonial preference in addition, the 
northern iron and steel trade ought to be in a brighter 
condition than it has ever been. The iron bar trade 
already seems to have taken a new lease of life, the general 
condition being better and prices more profitable than for 
a long time. In the past bar producers have suffered 
severely from foreign competition, and now that it has 
been completely cut off makers have received extensive 
orders from home consumers. The prospects in this 
department of the finished iron trade are certainly very 
encouraging, and other branches are likely to benefit in the 
near future. There is little new to report concerning the 
galvanised sheet trade, although spelter appears to be 
easier in price and less stringent in supply. Quotations 
for all descriptions of iron and steel are firmly main- 
tained. Common iron bars are £8; best bars, £8 7s. 6d.; 
best best bars, £8 15s.; packing iron, £6 5s.; iron ship 
angles, £8; iron engineering angles, £7 15s.; iron ship 
plates, £7 5s.; iron girder plates, £7 15s.; -iron ship and 
girder rivets, £9; steel bars, basic, £7 10s.; steel bars, 
Siemens, £7 15s.; steel sheets, singles, £8 5s.; steel sheets, 
doubles, £8 10s.; steel ship plates, £7 5s.; steel boiler 
plates, £8 5s.; steel ship angles, £7; steel engineering 
angles, £6 15s. to £7; steel joists, £7 2s. 6d.; steel hoops, 
£8; steel strip, £7 15s.—all less the usual 2} per cent. 
f.o.t. Cast iron columns, plain, £7 12s. 6d.; cast iron 
chairs, £4 6s.; floor plates, £3 12s. 6d.; heavy steel rails, 
£6 15s.; light iron rails, £6 15s.; steel railway sleepers, 
£7—all net at works. 





Shipbuilding and Engineering. 


Extraordinary activity prevails in the shipyards 
and engineering shops where Admiralty work is in course 
of construction. Some places are being kept going for 
twenty-four heurs daily and seven days weekly in some 
instances. As a result, a huge volume of work is being 
turned out, and wage bills were never higher. Many mer 
displaced at the commencement of the war through the 
dislocation of the import and export trades have been 
found work in the shipyards. The amount of work avail- 
able in the engineering trades is fairly heavy, and in 
several establishments much overtime is being worked. 


The Coal Trade. 


The outlook in the coal trade shows a distinet 
improvement, and prices all round are maintained. 
There is a much improved demand for best steam coals, 
and the collieries all report full stems for prompt with 
forward business much brighter. The trade, in best gas 
coals and also in house coals is steadily improving, and 
the demand is rapidly coming up to the available supplies, 
and sellers hold firmly. Several orders for gas coal are 
reported to have been received from France and Italy. 
The position so far as Durham gas coals are concerned is 
very encouraging, and best particularly is difficult to 
secure for prompt delivery. The bunker coal trade is 
quiet. Inquiry is much below the available supplies, and 
values of all qualities are weaker. War risk insurance 
premiums continue to draw substantial attention, and 
whilst the tone is easy, rates show no further reduction, 
the reports of additional mine fields in the North Sea 
still having a scaring tendency. Quotations are as follows: 
—Northumberlands: Best Blyths, 13s. 3d.; second 
Blyths, 1ls.; unscreened, 10s. 6d. to 11s. 6d.; best smalls, 
8s. to 8s. 3d.; bunkers, Ils. to lls. 3d.; Tyne prime 
steams, 12s. 6d. to 13s.; Tyne second steams, lls. to 
lls. 6d.; special Tyne smalls, 9s. to 10s.; ordinary smalls, 
8s. Durhams: Best gas, 12s. 6d.; secondary gas, LIs. 
to lls. 3d.; special Wear gas, 12s. 6d. to 13s.; smithy, 
11s. 3d. to lls. 6d.; coking unscreened, 10s. 9d. to 11s. 3d.; 
coking smalls, 10s. 6d.; ordinary bunkers, 10s. 9d. to 
lls.; best bunkers, lls. 9d. to 12s. The demand for coke 
is quiet, but with a limited output makers find no difficulty 
in clearing their holdings at steady prices. Best foundry 
coke is 20s. to 22s.; blast furnace coke, 18s. to 18s. 6d.; 
gas house coke, 12s. to 12s. 6d. 





Building Operations Suspended. 

The present crisis is having a serious effect on 
the building trade in the North, and in some cases opera- 
tions have been completely suspended, while in others 
the question of employment is becoming very difficult. 
The most disturbing feature is the difficulty of obtaining 
materials which in the ordinary course of things are 
imported from other countries. Particularly does this 
apply to timber, the greater portion of which comes from 
the Baltic ports. Prices of existing stocks are rising 
rapidly. Timber in some form or other is largely used 
in the construction of all classes of buildings, and it will 
at once be seen how seriously this drawback alone affects 
the building trade. Lead is also another material likely 
to be affected and increased prices are now being quoted 
for iron and general hardware goods. Many contractors 
are declining to give tenders, declaring that under present 
conditions it is almost impossible to secure any guarantee 
as to prices of building materials over a certain period. 


New Graving Dock Opened. 

A new graving dock constructed for -Swan, 
Hunter, Wigham Richardson and Co., Wallsend-on-Tyne, 
has been formally opened since my last letter. There was 
no official opening ceremony. The new dock, which was 
constructed by R. McAlpine and Son, Blackwall, London. 
who also built the large Hebburn graving dock, is 495ft. 
long, 70ft. in width, and has a depth of 24ft. at the sill. 
The dock gates were made by Swan, Hunter, Wigham 
Richardson and Co. The work of construction progressed 
so well that the dock has been completed in about eighteen 
months. During the same time the adjacent dock has 
been lengthened by 25ft., which makes a total length of 
over 500ft. The officials who supervised the work are 
Mr. J. Conacher, C.E., agent for Messrs. McAlpine ; 
Mr. D. McKenzie, manager; Mr. E. M. James, C.E., 
engineer for Messrs. McAlpine ; Mr. T. Hanning, M. fst. 
C.E., Neweastle, consulting engincer; Mr. Woodger, 
resident engineer; and Mr. Featherstone, inspector for 
Swan, Hunter, Wigham Richardson and Co. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Improving Outlook. 

ALTHOUGH there has been no great expansion in 
trade generally, tone resulting from by the recent successes 
of the Allied Army is one of increased confidence, and a 
more hopeful attitude exists in most circles with regard 
to future business. The home markets on the whole are 
in a healthier condition, and if only the export trade 
would expand accordingly the general state of affairs 
would be as satisfactory as it is reasonable to expect at 
a time like this. However, everything takes time to 
accomplish, and while some people are disappointed at 
the course of trade, it is only those who expected an 
immediate upward movement with an enormous turnover 
that have so expressed themselves. Although the severe 
continental competition which the various trades have 
had to contend with has been naturally withdrawn by 
the war, it must be remembered that business at home is 
limited to a considerable extent, and foreign clients have 
curtailed their buying, and in some cases have ceased 
purchasing altogether in the meantime. On the other 
hand, there is no necessity to take up a pessimistic attitude. 
The markets of the world are at our feet, and with the 
patriotic support of our Colonies and Dependencies and 
the name which British material has gained for itself in 
foreign countries, boundless opportunities lie before us, 
and in the near future there should be a bounteous harvest. 


The Industrial Position. 

There has been practically no change in the 
position of the principal industries throughout Scotland 
during the past week. The iron and steel makers con- 
tinue to be fairly well employed, and orders are coming 
along in moderate quantity, but the demand is almost 
entirely confined to home requirements. Conditions all 
round, however, are better than before the war, and when 
an expansion in the overseas trade begins, works generally 
will be fully engaged. Shipbuilding yards are still 
busy, particularly those engaged on Government work. 
Other yards have a fair amount of tonnage on hand, 


and speaking generally employment will not be 
seriously threatened for some considerable — time. 
The coal trade is quiet. In normal times the coal 


industry of Scotland employs about 100,000 underground 
workers. The coalfields of Lanarkshire, besides supplying 
the chief industrial concerns of the country, send large 
quantities of coal to Glasgow for export and bunkers. 
This portion of the trade is not likely to be seriously 
affected, but on the East Coast,where an enormous trade 
is carried on with the Baltic, there is bound to be a large 
falling off. More than half of the Baltic trade goes to 
German ports in normal times, and as this outlet is naturally 
closed, it is hoped that other channels will be available 
when required. 


Shipping. 

Conditions at Glasgow harbour continue brisk, 
There sre a dozen new vessels fitting out, and those laid 
off for overhaul and repairs number fourteen at the 
moment. General cargoes out and in are quiet. Cargoes 
to Eastern ports are particularly quiet, and are likely 
to continue so for a considerable time yet. In the mean- 
time, many liners are taking large quantities of coal to 
fill up, and maintaining sailings as far as possible. One 
extraordinary feature of the war is the absence of news 
with regard to the movements of vessels either at home or 
abroad. Owners apparently do not know where their 
ships are, and they are coming along unannounced, or, 
if they are reported at some recognised signalling station, 
the message states that the information is not to be made 
public. It will be readily understood that this state of 
affairs must not only hamper the future sailing arrange- 
ments of the owners, but must also put merchants to 
considerable loss and worry, and must have a prejudicial 
effect on engagements. The Glasgow freight market 
continues inactive. Rates are difficult to adjust, and 
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consequently business is quiet, though in some instances [ the position of affairs was brought under the notice of the 


brokers report that a few charters have been completed 
for the Eastern market. 


Dulness in the Timber Trade 


The position of the timber trade has not improved. 
Business is on a restricted scale, and though there is 
evidence of a more optimistic feeling, it is difticult to 
understand that it is based on anything more substantial 
than hope. The feature of the situation is the strength of 
values, which, in spite of the limited demands, are very 
firmly maintained, attributable in a measure to the 
increased cost of importation and the curtailments of 
shipments. A few firms are busily engaged on War-oftice 
work, but these are the exception, and the orders coming 
from the usual sources have not, as yet, shown any 
broadening tendency. A moderate business is being 
transacted in pitch pine, teak and spruce, but other woods 
are for the most part meeting with no great request. 
The available stocks on hand are by no means heavy, 
and could not be replaced on the basis even of current 
quotations, so that although the present demands are 
poor, there is really no cause for anxiety. The only 
arrivals during the past week consisted of a few trifling 
parcels of deals per the regular liners from Montreal and 
Halifax. 


Pig Iron. 

Business in m»ekers’ iron has been very dull 
during the past week. The present financial position has 
doubtless curtailed buying, but it is anticipated that, 
with the depletion of foreign stocks and smoother banking 
conditions, good orders will come along soon. Some 
business has been done in hematite for the requirements 
of the various steel works, but the export trade continues 
weak. The number of furnaces in blast in Scotland is 
sixty-six, the same number as in the preceding week and 
twenty fewer than in the same week last year. The 
import of pig iron into Grangemouth from Middlesbrough 
and district amounted during the week to 6014 tons. 
The Glasgow pig iron warrant market was particularly 
quiet throughout the past week. On only two sessions 
was there any business transacted and the total turnover 
did not exceed 6000 tons. Prices were stationary, and 
Cleveland iron closed on the same level as in the preceding 
week, at 5ls. per ton cash buyers. Despite the absence 
of support, values were maintained by the better news 
from the seat of war. Warrant stores were further 
increased and Middlesbrough stocks now amount to 
98,000 tons. 


Quotations. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 
64s. 6d.; No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s.; Clyde, No. 1, 
69s. 6d.; No. 3, 64s. 6d.; Gartsherrie, Summerlee, and Calder, 
Nos. 1, 70s.; Nos. 3,65s.; Langloan, No. 1, 72s.; No. 3, 67s.; 
Glengarnock, at Ardrossan, No. 1, 7ls.; No. 3, 66s.; 
Eglinton, at Ardrossan or Troon, No. 1, 64s.; No. 3, 63s.; 
Dalmellington, at Ayr, No. 1, 65s.; No. 3, 63s.; Shotts, 
at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at Grange- 
mouth, No. 1, 70s. 6d.; No. 3, 65s. 6d. per ton. 





Finished Iron and Steel. 

There is very little alteration in the finished iron 
and steel trades since !ast report. ‘Steel makers report 
that specifications for plates are still scarce, but the 
demand for sections shows a slight improvement. The 
home market is comparatively quiet and only a moderate 
amount of fresh business is passing, while the export trade 
continues to be practically at a standstill. Makers of 
black sheets continue to be busily employed in the heavy 
departments, but the inquiry for thin gauges is still poor. 
The shortage of spelter and the consequent high price 


has given thin sheets a set-back, as under normal con- , 


ditions the principal demand centres round the thin 
galvanised sneets. Structural engineers are becoming 
quieter, and were it not for some good contracts on hand 
conditions would be considerably depressed. Although 
there is no particular pressure of work in the malleable 
iron trade, some of the works are fairly busy and the 
position is distinctly better than before the outbreak of 
the war. The position all round appears to be improving 
a little week by week and the outlook grows brighter as 
time goes on. 


The Coal Trade. 

There is 1 new feature in the Scotch coal trade 
generally and the position is very similar to that of the 
preceding week. Conditions are quiet owing to the 
shutting off of the markets across the North Sea and to 
the restricted demand elsewhere, and with supplies 
accumulating at the pits, despite the curtailed outputs 
prices are easier. Household inquiries are increasing 
owing to the colder weather. Business in best splints 
continues brisk and collieries are finding no difficulty in 
disposing of their outputs. None of the collieries can be 
described as busy, and in some cases short time has been 
resorted to. Best navigations are easier, while steams 
are very plentiful. Ell coals are in a slightly better 
position, but the price remains the same as last week. 
Smalls, with the exception of treble nuts, are dull and 
stocks are heavy. The trade in the Fifeshire district is 
still fairly quiet, business being confined to navigations 
and first-class steams. Trebles have been booking a 
good many orders recently, and collieries are refusing to 
take on further business unless part large coal is taken. 
Business in the Lothians is tairly satisfactory. The 
aggregate shipments from Scottish ports during the past 
week amounted to 279,362 tons, compared with 256,128 
in the preceding week and 344,083 tons in the correspond- 
ing week of last year. Ell coal is quoted f.o.b. at Glasgow, 
lls. to lls. 3d.; splint, lls. 6d. to 14s.; navigations, 
14s. to 14s. 6d.; steams, 10s. 6d. to 12s. 6d.; treble nuts 
lls. 9d. to 12s.; doubles, 10s. 3d. to 10s. 6d.; singles, 
10s. to 10s. 3d. per ton. 


Supplies of Pitwood. 
A serious shortage in the pitwood supplies of 
the country is threatened as a result of the entire suspen- 
sion of imports from Germany and Russia, and this week 








Board of Trade by the Pitwood Federation of Great 
Britain. Recommendations were made to Mr. Runciman 
in favour of inquiring into new sources of supply in the 
British Colonies, and the outcome of these overtures is 
the appointment of a commission to proceed to Canada 
to inspect the wood there and report upon its suitability 
for the English and Scottish trade. The Scottish repre- 
sentative is Mr. D. B. Harrower, of Messrs. Harrower, 
Wells and Co., Bo’ness. The Commission, along with 
an official of the Board of Trade, sailed at the end of last 
week from Bristol for Newfoundland. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 

THE way in which the coal market has opened 
this week bears such a close resemblance to that of last 
week that little hope is entertained of much increase, if 
any, being shown in the amount of business done. Still, 
for the past fortnight or more conditions have been so 
similar, and yet exports have at the end of each week 
marked a slight advance, that it will not occasion much 
surprise if shipments continue to show some expansion. 
As far as can be seen, however, there is not much promise 
of it, but the Cardiff coal market is notorious for surprises. 
There was a time when forecasts could be made with 
some accuracy, and calculations worked out all right, 
but during the last few years it seems to have been a 
ease of most expectations being falsified by results. So 
it comes about that under circumstances never before 
experienced unusual caution has to be exercised. From 
day to day it seems to be a case of no change, and the 
same lifeless and dull conditions prevail, and yet at the 
end of a week returns of exports reveal an improvement. 
The figures for last week are again favourable, shipments 
foreign-wise from Cardiff, Newport, Swansea and Port 
Talbot totalling 406,966 tons, as compared with 348,824 
tons for the week before. Thus, the total for last week 
was the highest since the war began. The port of Cardiff 
had its full share in the advance, and accounted for 
270,127 tons, compared with 202,42] tons in the week 
before. A substantial quantity of coal was sent to Italy 
and the rest was pretty well distributed between the 
Islands, South America and Egyptian and French ports. 

Exports from Newport, again, gave cause for satisfaction, 
and represented quite a normal week’s average, inasmuch 
as the total shipments came to 96,149 tons, which was 
slightly up on the previous week. On the whole, progress 
is so slow that one is inclined to the belief that it must 
be a very long time before anything like normal pro- 
portions are reached all round. Custom House returns, 
which do not take any notice of Admiralty shipments, 
show that for August foreign exports are down by over 
a million tons compared with the corresponding period 
of 1913, and that there was also a loss of 150,000 tons in 
bunkers. The figures are not to hand of the coastwise 
trade, which is certain to show a decline as compared with 
August of last year. Notwithstanding the substantial 
reduction, it is some satisfaction that the falling off is 
not as bad as in the other coal districts, although, were 
it not for the advantage of the Admiralty requirements 
and those of foreign administrations, South Wales would 
not be in a very much better position than other areas. 
The steady but certain decline in the Admiralty’s demands 
is a source of considerable anxiety to some colliery owners, 
as their loss is not being made up in other directions. 
The question of facing immediate difficulties precludes 
many from looking so far ahead as to consider what can 
be done to capture fresh markets, which is now the all- 
absorbing subject of discussion as regards other industries. 
Few people indeed can bring themselves to express an 
opinion as to what the ultimate effect will be on the coal 
trade. There will undoubtedly be big demands for supplies 
in some directions, but probably a falling off in others, 
and the majority vote it too big a subject to tackle as yet. 
Rumours have been current that substantial orders have 
gone to America for coal supplies to the Mediterranean. 
‘This, however, cannot be for tne reason that South Wales 
cannot supply the coals, although this might have been 
so last month, when exports were prohibited, and leading 
men in the trade console themselves with the thought 
that the Americans have, if the rumours are correct, 
shown themselves ready to indulge in business of a much 
more speculative character than usual, in view of the 
present position of affairs in the financial world. In 
tact, it is the remittance question which undoubtedly 
restricts business very materially at the present time. 

There is no mistaking the paucity of fresh business, and 
the falling off in the Admuralty’s demands only serves 
to throw into relief the scarcity of general trade require- 
ments. Evidence of the reduction in shipments on 
Admiralty account has been forthcoming since writing 
a week ago by the fact that there was no coal-tipping at 
Cerdiff on Sunday last, which is the first time since the 
war began that tippers and tiim’rers have not been 
required to put in seven days’ work a week. Furthermore, 
it was made known on Monday at a meeting of the South 
Wales Coal Trade Conciliation Board that intimation 
had been received from the Admiralty that it was un- 
necessary to continue working the extra hour at the pits 
supplying Admiralty coal, and therefore it was decided 
to stop doing so at once. It is true that the local agents 
of the Admiralty have taken up fresh tonnage for trans- 
portation of coal, as well as other purposes, but their 
shipments, although fairly good, are not comparable with 
those of last month. Of course, it is possible that cireum- 
stances may arise such as to compel the Admiralty to come 
in for fresh heavy quantities, but this is a matter that 
colliery owners cannot base any calculations on, and 
meanwhile they must look elsewhere for business. There 
is reason to believe that other foreign administrations 
are also curtailing their requirements. The Russian 
Government authorities have been buying a cargo here 
and there for Archangel, and will continue to do so to 
the end of November if the port can be kept open, but 
this is not certain. The shrinkage in specia! business is 
therefore becoming a matter of some concern to many 
collieries, as there are no other hig sources of demand that 
can be tapped at present. The result is that values of 





coals for prompt shipment are gradually coming down, 
while nothing fresh is heard of new contract inquiries for 
supplies over next year. 

Colliery salesmen still quote pretty high figures for coals, 
but few would decline to make a substantial sacrifice in price 
to a buyer ready to load a boat immediately. But. it 
is only in such cases where business is definite and immv- 
diate that they will modify their ideas, their experience 
being that in a general way the reduction of quotations 
does not attract fresh inquiry, which points to the fact 
that genuine business of any material extent is not about. 
One satisfactory feature is that inquiries are circulating 
for a few cargoes of patent fuel and coal for industrial 
purposes for Belgium, France and Holland, and doubtless 
as the position in the two former countries improves 
the demand for supplies from this district will increas. 
Best Admiralties are reckoned to be worth about 21s. 
on the market, but colliery salesmen quote 21s. to 22 
while ordinary seconds are valued about 17s. 6d to 18s 
Best drys have weakened about 6d., while ordinary descri) 
tions are easy at 17s. to 17s, 6d. Monmouthshires are 
very irregular, the necessity of securing empty wagons 
to keep pits working compelling sellers to make sacrifices 
in price for spot shipment. Nuts and peas have weakened, 
and small coals cannot claim any better figures than last 
week, except that best bunkers have steadied slightly. 
Patent fuel is steady, but pitwood has declined to 25s. 
to 26s. The reason is that apart from wagons being difli 
cult, the special arrangements made for keeping Admiralty 
collieries well supplied with pitwood has cut off from tl. 
general importer a very considerable portion of his market. 


LATER. 


The middle of the week has seen a better inquiry for 
coals at the reduced prices, but in spite of this fact th: 
amount of business actually carried through has been smal! 
Best Admiralty qualities continue to be quoted at 22s., 
and the collieries report that they have done busines: 
at this figure, but it is not of any substantial amount, 
and there are middlemen who would be only too ready to 
close operaticns at Is. per ton less. Ordinary second 
qualities command about 17s. 6d., anything above this 
figure being difficult to get. Ordinary drys have weakened 
to 16s. 9d. to 17s., which is practically a fall of 6d. per 
ton compared with figures ruling on the opening day ot 
the week. Monmouthshires have not slackened off mucl. 
with the exception of Eastern Valleys, which are 3d. to 
6d. down, to 16s. to 16s. 3d. for the best, others being in 
proportion. Among small coals, cargo sorts are about 
stationary, and sellers cannot improve upon recent 
quotations, but bunker qualities have been in bette: 
demand, and as a consequence of sellers having ver) 
little to spare for this week s loading, values have steadied 
to 7s. 6d. to 7s. 9d. Patent fuel, house coal and cok: 
remain unaltered, but pitwood values are easier at 24s. 6d 
to 25s. 6d. 


Unemployment. 

With regard to the labour position in the port 
of Cardiff, employment among the coal trimmers is better 
than it was a fortnight ago. Last week, on the whole, 
it was not at all bad. It was regular and constant, but 
all the men succeeded in getting a turn or two, and this 
week employment so far is much about the same. The 
position generally is much better than could reasonably 
have been expected under the circumstances. On Tuesda) 
Messrs. F. W. Gibbins and Wm. Jenkins, of Cymmer, 
Port Talbot, called at the Board of Trade, London, for 
the purpose of securing reduced railway fares for miners 
travelling from the anthracite area where employment 
is bad to the steam coal district during the period ot 
depression. The Board promised to see the Great Westeri 
Railway Company on the matter. It is satisfactory that 
no time has been lost, as is shown from the fact that the 
railway company has announced that a miners’ train 
from Neath to Penrhiwceiber would be put on next week 
at a weekly fare of 5s. It is stated by Mr. Gibbins that 
500 to 700 men could be moved up to work at once in 
the Aberdare Valley, and the suggestion was put forward 
at a meeting of the Glamorgan Distress Committee on 
Wednesday that steps should be taken to secure a subsids 
of ls. 6d. from the Prince of Wales Fund towards thx 
workmen’s fares. This was agreed to. 


Labour Situation. 

In the South Wales coalfield generally it is esti 
mated that there are altogether about 8000 men unem 
ployed, principally in the anthracite and western district, 
and yet in the steam coal area men are wanted. In the 
Rhymney Valley alone it is reported that 1500 additional 
men are required. The difficulty is in affording facilities 
for enabling men to get from one district to another b 
special trains. So far efforts in this direction have not 
been successful, but endeavours are being made by the 
Miners’ Federation for arrangements to be made. ‘The 
position regarding sailors and firemen at Cardiff and 
adjoining ports has improved to such an extent that the 
unemployed are at the moment no more numerous than 
in normal times. Arrangements have been made for 
drafting men to other shipping centres as they are required, 
while large. numbers of men have been engaged at Cardift 
alone. In fact, one Cunarder alone took over seventy, 
while other men were sent on to Avonmouth to mect 
special requirements. The situation regarding shore 
workers has not materially improved, but work is of such 
a highly fluctuating character that it is difficult to speak 
with any accuracy. Although large numbers of men 
may be idle to-day, in a couple of days’ time a substantial 
portion of them might be engaged. But the prospect 1s 
not exactly hopeful. The discharging of grain boats 
diverted to this channel has been practically finished and 
there is not much pitwood coming in. There are about 
2600 men of the Dockers’ Union at Cardiff, and of this 
number, according to one leading official, 50 per cent. are 
for the moment unemployed. Iron ore workers have been 
fairly well engaged. So far as the unskilled labourers 
employed in the ship repairing yards are concerned, the 
position is not such as to cause much, if any, dissatis- 
faction. At Cardiff there are about 200 men out of work, 
but this is nothing abnormal. At Barry and Newport 
trade has been fairly good, and reports indicate that 
amongst the general labourers employment is about up 
to the average of ordinary times, 
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Approximate Quotations. 

Steam coal: Best Admiralty large, 21s. to 22s.: 
best seconds, 19s. to 20s.; seconds, 17s. 6d. to 18s.; 
ordinaries, 16s. 9d. to 17s. 3d.; best drys, 19s. to 19s. 6d.; 
ordinary drys, L7s. to 17s. 6d.; best bunker smalls, 7s. 6d. 
to 7s. 9d.; best ordinaries, 6s. 6d. to 7s. 3d.; cargo smalls, 
(s. to 6s. 6d.; inferiors, 5s. 3d. to 5s. 9d.; best Monmouth- 
shire black vein large, 18s, to 18s. 3d.; ordinary Western 
Valleys, 16s. 9d. to 17s. 3d.: best Eastern Valleys, 16s. 3d. 
to 16s. 6d.; seconds, Eastern Valleys, 15s. 6d. to 16s. 
Bituminous coal: Best households, 19s. to 20s.; good 
households, 17s. to 19s.; No. 3 Rhondda large, 16s. to 
16s. 6d.; smalls, 10s. to 10s. 6d.; No. 2 Rhondda large, 
13s. 6d. to 14s.; through, 10s. 6d. to I1s.; smalls, 6s. to 
best washed nuts, 14s. to 15s. 6d.; seconds, IIs. 6d. 


74.3 
to 12s.; best washed peas, 12s. to 13s.; seconds, Ls. 6d. 
to 12s. Patent fuel, 17s. to 18s. Coke: Special foundry, 


29s. to 3Us.; good foundry, 22s. to 25s.; furnace, 17s. to 
19s. Pitwood, ex ship, 25s. to 26s. 


Newport. 

Business has been fairly good in Monmouthshires, 
but despite the falling off in outputs supplies are now in 
excess of requirements, and as a consequence values, like 
those of other descriptions, show weakness. Shipments 
last week were exceptionally good when compared with 
those of other ports, but now that the collieries have to 
depend more on the general traders’ requirements rather 
than on the special demands, which are falling off, for 
just one or two directions it is very probable that the good 
returns of exports for Newport will be hardly maintained. 
A number ot collieries are reported to be only just able 
to keep going owing to lack of prompt business, and con- 
cessions were obtainable as a result for spot orders. Small 
coals rule at very low levels, but house coals, coke, and 
patent fuel are unaltered. Approximate values :—Steam 
coal: Best Newport black vein large, 18s. to 18s. 3d.; 
Western Valleys, 17s. to 17s. 3d.; Eastern Valleys, 16s. 3d. 
to 16s. 6d.; other sorts, 15s. to 15s. 6d.; best smalls, 6s. 
to 6s. 9d.; seconds, 5s. 6d. to 5s. 9d. Bituminous coal : 
Best house, 18s. to 19s.; seconds, 16s. 6d. to lis. Patent 
fuel, 17s. to 18°. Pitwood, ex ship, 25s. to 26s. 


Swansea, 

The coal trade is extremely slow in making 
headway, and therefore exports are considerably under 
the average. Orders continue to show scarcely any 
improvement, and this week’s conditions are very much 
on a par with those of Jast in the matter of dulness. — It 
is quite the exception for a colliery to be working up to 
normal capacity, many being, as a matter of fact, tem- 
porarily stopped, while others are on short time. he 
executive Council of the South Wales Miners’ Federation 
has adopted a scheme for dealing with the claims of work- 
men unemployed and is bringing it before the Distress 
Committee and the President ot the Local Government 
Board. It has been arranged that a deputation shall 
wait on the President of the Board of Trade in conjunction 
with the Glamorgan Relief Committee for the purpose ot 
trying tosecure a workmen’s train from the Neath Valley, 
where large numbers of men are out of work, to the 
Aberdare Valleys, where a better state of things prevails. 
Values of coals, where any movement has taken place, 
have been towards weakness. Tne most interesting 
inquiry in the market is for supplies of machine-made 
cobbles, rubbly culm, and patenc fuel for Belgium and 
France, and although it is hoped that the demand, which 
is for a few cargoes, will show expansion very soon. the 
market is by no means sanguine that operations are likely 


to display very appreciable extension. Approximate 
prices :—Anthracite: Best malting large, Zils. 6d. to 


23s. net; second malting large, l7s. 6d. to 1&s. 6d. net ; 
big vein large, 6s. to 17s., less 2} per cent.; red vein 
large, 13s. to 14s., less 24 per cent.; machine-mack 
cobbles, 20s. 6d. to 22s. net ; Krench nuts, 22s. to 23s. 9d. 


net; German nuts, 20s. 6d. to 22s. net; beans, 19s. 3d. 
to 19s. 9d. net; machine-made large peas, 14s. 3d. to 


I4s. Od. net; rubbly culm, 4s. 3d. to 4s. 9d., less 24 per 
cent.; duff, 3s. to 3s. 6d. net. Steam coal: Best large, 
l7s. 6d. to 20s. 6d., less 2} per cent.; seconds, 15s. 3d. to 
l6s. 3d., less 24 per cent.; bunkers, 10s. 6d. to Lls. 6d., 
less 24 per cent.; smalls, 5s. 6d. to 6s. 9d., less 2} per cent. 
ituminous coal : No. 3 Rhondda large, 16s. 6d. to 17s. 6d., 
less 24 per cent.; through and through, 13s. 6d. to 14s. 6d., 
less 25 per cent.; smatis, 9s. 9d. to 10s. 6d., less 24 per 
cent. Patent fuel, 17s. 3d. to 1L7s. 9d., less 2} per cent. 








Tin-plate and Other Industries. 
The tin-plate industry is improving and it is 
expected that the number of unemployed mills will be 
reduced somewhat this week as compared with last, when 


there were about 240 idle. Work is being divided so 
that on an average men are engaged on half-time, 


thus preventing acute suffering in the trade. Several 
sheet mills have restarted and shortly the galvanising 
departments will commence. Government orders will 
not be as heavy as expected, but it is understood that 
South Wales will get its share. It is reported that in the 
Swansea Valley most of the steel works are again in full 
swing and the spelter factories are fully employed. Work 
at the lead pipe works and safety fuse factories are satis- 
factory, and with the appliances in the new department 
at the Mond Nickel Works being completed hundreds of 
men are being taken on. The Mannesmann Works at 
Landore have additional increases in the demand for weld- 
less tubes and employment is brisk, while at the iron and 
brassfoundries work is regular. Not all the industries 
are so fortunately placed, but on the whole the position 
is very favourable. The Dowlais Works were busier 
last week than usual and prospects are good, while reports 
from other districts occasion no cause for real anxiety. 
While steps are being taken by manufacturers and com- 
mercial.men to capture Germany’s trade, educational 
authorities recognise that now is the time to equip students 
with the necessary knowledge for assisting the general 
movement. In a report recently presented to the Cardiff 
Technical Schools Committee there is a clause bearing 
on this subject. This states ‘‘ that for students who for 
various reasons remain at home the present moment gives 
unique opportunities for the acquirement of knowledge 
of various industrial and commercial subjects. In view 
of the possibility of various industries in which the 
Germans have hitherto held the monopoly, viz., the various 





chemical industries, glassmaking, aniline dye manu- 
facture, also various electrical pursuits being started in 
this country, there will undoubtedly be a strong demand 
for Britons with adequate scientific knowledge in the 
near future. Highly trained commercial students should 
also be in great demand.”’ The Director of Education and 
the Superintendent of Technical Instruction were asked 
to give serious consideration to the ways in which the 
Committee might extend its classes so as to meet the fresh 
demands made upon this country in face of the destruction 
of the German export trade. 


LATER. 


At the annua! meeting this week of the Swansea Royal 
Metal Exchange the president, Mr. Frank Gilbertson, in 
the course of a review of the Welsh metal trades, said 
that since the last meeting the principal metal trades had 
passed through a most difficult period, falling prices being 
accompanied by a reduced demand for products, and 
foreign competition causing great anxieties to manu- 
facturers. In the eight months ended with August 
exports of tin and terne plates showed a reduction of over 
10,000 tons compared with the same period of 1913, and a 
reduction of practically 30,000 tons was shown in the 
exports of galvanised sheets, an industry which had 
experienced a continuous and considerable expansion. A 
small increase of 2500 tons of black plate was but a poor 
set-off. Although these three industries showed this 
large reduction in exports, and there was no reason to 
believe there was any expansion in the home consumption 
of tin-plates and sheets, the import of foreign steel of all 
semi-manufactured classes had increased from 525,000 
tons to 565,000 tons, and the imports of tin and sheet bars 
from 156,000 tons to 269,000 tons. It was obvious, 
therefore, that bad as had been the experience of the tin- 
plate and sheet manufacturer, that of the steel maker 
had been worse. With regard to the war, he expressed 
the opinion that its opportunities for common sacrifice 
and common work would cure for a long period, if not for 
ever, the suspicions and misunderstandings that had 
been steadily growing between capital and labour. Every 
effort is being made to minimise distress consequent 
upon unemployment, and the sub-committee dealing with 
this matter at Swansea has issued a report urging employers 
to do all in their power to avoid sudden closing of works 
and as far as possible the dismissal of employees. They 
are asked to employ extra workers rather than work 
overtime. Everyone is asked to consider what employ- 
ment can be provided for by ordinary work, which other- 
wise would not be put in hand at the present time. Later 
reports show that trade is improving at Swansea Docks. 
An inquiry has been received for 500 tons of tin-plates 
for the French Government. A considerable amount of 
tin-plates is being loaded for the Far East Portuguese 
ports and Egypt. On the Newport Metal Exchange on 
Wednesday general satisfaction was expressed at the 
manner in which business has been maintained through 
the war, and far more confidence was apparent as regards 
the future of the iron and steel trades generally. There 
was no great volume of fresh transactions, and it was 
understood that stocks at many works were considerably 
above the average, which will have the effect of partial 
stoppage to restrict output. The home inquiry for tin- 
plates was reported to be fair, but export orders were 
slow and stocks were accumulating. Tin-plate and other 
quotations :—I.C., 20 14 112 sheets, 13s. 3d.; I.C., 
28 x 20 x 56 sheets, 13s. 6d.; I.C., 28 x 20 112 
sheets, 26s. 6d.; LC. ternes, 28 20 112 sheets, 
23s. 6d.; galvanised sheets, 24g., £14 to £15 per ton. 
Copper, £57 10s. to £58 per ton. Silver, 244d. per ounce. 
Iron and steel :—Welsh hematite, 75s. 6d. to 76s. 6d.; 
East Coast hematite, 76s. c.i.f.; West Coast hematite, 
77s. 6d. to 78s. 6d. c.i.f. Steel bars: Siemens, £5 2s. 6d. 
per ton; Bessemer, £5 2s. 6d. to £5 5s. per ton; steel 
rails, heavy sections, £6 15s. per ton. Llron ore: Rubio, 
18s. 6d. to 19s. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 9th. 

THE steel industry is marking time. Domestic demand is 
slack. The railroads buy very little and are appealing to the 
Interstate Commerce Commission to advance rates of freight, 
based upon reflex conditions produced by the European War. 
The Government proposes to raise 100,000,000 dols extra and 
compensating revenue. Very much building is arrested by 
hesitancy of banks to finance projected enterprises. Produc- 
tion was down to 65 per cent. of capacity during July ; is down 
to 60 now. A few furnaces are blowing out. Probably 10,000 
tons wire rods have been sold for export, which makes no 
impression on an average output of 60,000 tons a day of finished 
steel. Notwithstanding 40 per cent. of capacity is idle, prices 
are firm in anticipation of a demand from other countries. 
During the past week inquiries have been received from England 
alone for some 100,000 tons semi-finished steel. Every day 
brings more inquiries. Contracts are placed slowly. Foreign 
markets have 40 per cent. of American iron and steel produc- 
tive capacity to draw on. The Buffalo pig iron district sold 
8000 tons iron last week. Southern furnaces are selling a little. 
Steel makers decline to sell far ahead. Two bridges are to be 
built across the Allegheny River above Pittsburgh, one calling 
for 4000 tons and one 8000 to 10,000 tons. The entire steel 
industry is living in expectation of maximum activities at no 
distant day. Copper exports up to last Saturday for September, 
1265 tons. Electrical industries are expected to be large buyers 
of copper soon, owing to the absence of German competition. 
Production is adjusted to distribution. There will be no surplus 
stocks. Arrivals of tin since September Ist, 900 tons. Spot 
tin, 36; August, 35; October, 33; November, 32. The 
market is quiet, but consumption is large. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Cuas. E. P. Hayton, who for some years has represented 
Messrs. C. W. Burton, Griffiths and Co. in the Manchester 
district. has resigned this position to rejoin the firm of B. and S. 
Massey. Limited. Steam Hammer Works, Manchester, in the 
position of inside head of the sales depertment. 

THE degree of Doctor of Science (Engineering) has been con- 
ferred on Professor Herbert Chatley, of the Tang Shan Engineer- 
ing College, North China, by the University of London. His 
thesis embodied an extensive investigation into the subjects of 
rolling resistance and convex contact, and the contributions 
sacar in support of his candidature included numerous 

ooks and papers, referring especially to aeronautical subjects. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is icated from abroad the name and 
address of the communi are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be 
Branch, 25, Southampton-buildi: 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





obtained at the Patent-office Sale 
gs, Chancery-lane, W.C., at 8d. 








STEAM ENGINES. 


19,971. August 22nd, 1913.—IMPROVEMENTS IN STEAM ENGINE 
VatvE MecuanismM, Frank Garrett, jun., of Richard 
Garrett and Sons, Limited, of Leiston Works, Leiston, 


England, and Harry Keay Pratt, of Chalfonts, Waterlco- 
avenue, Leiston. 

Steam enters the cylinder through the main steam port A 
and is released to a condenser or to the atmosphere through 
the ports C in the cylinder which are uncovered by the piston. 
There are auxiliary ports in the cylinder seen at B, which are 
in connection with one or more apertures D in the liner, each 
provided with an oblique exhaust edge, and the ports in the 
valve are also designed with a similar number of oblique exhaust 
edges to correspond with those in the liner. Furthermore, 
the valve is provided with two guides F, situated at one end, 
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in which engage the claws G. The claw spindle is extended so 
as to pass through the cover of the valve chest, and is fitted 
with hand wheels H and J ; the hand wheel H is loose on a square 
on the claw spindle, so that the latter can be rotated by hand 
and with it the main valve K. The hand wheel J is provided 
so that when the valve K has been set in its correct angular 
position it can be securely locked by forcing the shoulder L 
against the cover of the valve chest. An index and pointer are 
also provided, whereby the various positions of adjustment of 
the valve K may be readily obtained. It will be seen that by 
varying the angular position of the valve K the points at which 
compression and release occur can be definitely controlled by 
the engine attendant. The inclination of the exhaust edges 
of the valve K and its cocresponding port may be at any angle 
that proves to be most suitable for any particular engine, and 
depends greatly upon the arrangement of piston valve and 

travel of same.—September 2nd, 1914. 

25,782. November Illth, 1913.—ImMprRoveED CoNsTRUCTIONS 
SUITABLE FOR THE SHELLS OF STEAM CONDENSERS AND 
THE LIKE, Charles Francis Higgins and the Contraflo 
Condenser and Kinetic Air Pump Company, Limited, both 
of 3, Central-buildings, Westminster. 

The shell of the structure, which in the example illustrated 
is for use as a surface condenser, comprizes a single plate B, 
which is extended upwardly at the sides and forms with the 
end plates C and top plate D a rectangular chamber that provides 
a steam space above the tubes. The angle formations consist 
of rings A, which are riveted to each end of the shell, each ring 
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having connected to it a tube plate E. The rings A extend 
around the cylindrical portion of the shell B and over the end 
plates C, the leaf F of each angle being riveted to and following 
the contour of the cylindrical portion of the shell and of the 
sides of the rectangular steam chamber above the tubes, the 
face of each angle is riveted to the end plate C, and is extended 
at H so as to meet the extended portions of the leaf F, which 
are riveted to the sides of the rectangular chamber above the 
tubes. The end plates C may be inwardly flanged and riveted 
to the plate B, and in order to afford stiffness of structure, the 

lates C may—as shown in the lower right-hand illustration— 

» extended downwardly to the cylindrical portion of the plate B. 
—September 2nd, 1914. 


INTERNAL COMBUSTION ENGINES. 


27,592. December Ist, 1913.—IMPROVEMENTS IN CYLINDERS 
FoR INTERNAL ComBUSTION ENGINEs, Albion Motor Car 
Company, Limited, of South-street, Scotstoun, Glasgow, 
and Thomas Blackwood Murray, B.Sc., of the same address. 

The valves are arranged at one side, the seat A and passage B 
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for the stem thereof being bored out at right angles to a base 
flange C by which the cylinder D is secured on the crank case, 
while the cylinder bore E is inclined thereto—of course, in the 
plane of rotation of the crank shaft F—at such an angle that 
there is adequate space and clearance for the cam shaft G 


N° 27,592 





and for the valve tappets and springs—-not shown, Thus the 
boring for the valves and kindred parts is all at right angles 
to the base and simple of execution—the only inclined boring 
being that of the cylinder itself. An alternative arrangement is 
also deseribed.—September 2nd, 1914. 


TRAMWAYS AND RAILWAYS. 


17,102. July 25th, 1913.—IMPpROVEMENTS IN OR 
TO BUFFER AND OTHER SPRINGS CONSTRUCTED WITH 
INDIA-RUBBER, Charles William Cresswell Hine, of ** Mole- 
way,”’ Dorking. 


As shown in the drawing which illustrates partly in central | 


section and partly in elevation a compound spring of the kind 
in question embodying the invention, the metal separating 


plates A are each formed with a shallow groove B, say, ;,in. | 
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or less in depth, for the end of each rubbeec ring C, the width of 
the groove B being such as to fit the india-rubber ring C. The 
plates D, which are moulded in the rubber may, as indicated 
at E in connection with the right-hand plate D be in like manner 
formed with a shallow groove for each rubber ring. The grooves 
B can be formed in the metal plates A in any appropriate 
nanner during the process of manufacture.—September 2nd, 
1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


21,088. September 18th, 1913.—ImprovemMEeNTs IN Banp 
SAws FOR CUTTING STONE AND THE LIKE, George Anderson 
and Co., Limited, and Walter Eugene Debrunner, all of 
Taymouth Engineering Works, Carnoustie, Scotland. 

The band saw A runs upon two flat-faced pulleys B and usually 
in a horizontal direction, and these pulleys are carried by slides 

C, made to move synchronously towards the stone so that the 
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band when cutting moves through such stone, or the band may 
be on fixed pulleys and the stone moved towards the saw. In 
any case, the saw A should press against the stone with a certain 
foree. In order to make sure that the band will run in the 
desired path, two flanged keeper er pressure pulleys D are 


provided, one at each entering side of a guide pulley B, these 
keeper pulleys being preferably of hardened steel and having 
a suitable groove. These pulleys bear on the back edge of the 
band and they are carried by brackets F on the slide brackets C 
which support the guide pulleys B, so that no matter how much 
pressure is put on the band to cut into the stone, or conversely, 
the band will not recede from its work.--September 2nd, 1914. 


26,212 of 1913. January 3ist, 1914.—IMmMpPpRovED Latur 
CARRIER OR GRIP Device, James Edward Carter and 
Sam Ayrton Wright, both of the firm of Carter and 
Wright, of Pellon-lane, Halifax. 

In the drawing, A represents the encireling ring or part having 
an opening B to enable it to be passed over the part C to be 
gripped and driven. The part A is slotted at D, and within the 
slot is pivoted at E a gripping lever F. The invention consists 
in providing this gripping lever with two cam surfaces or pro- 
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RELATING | 





| jections GG on its inner end, and one on either side of the 
central line of the lever. By so constructing the gripping lever, 
it is immaterial which side of the lever is engaged by the driving 
| pin H, since to whichever side of the vertical the lever is forced, 
| one of the cam surfaces is caused to project within the opening 
| B to grip the part C. The advantage of the arrangement is 
| that if it be desired to reverse the direction in which the gripped 
| part is dsiven, it is not necessary to remove the carrier and 
turn it round, all that is required being to slacken the pressure 
| of the driving pin on the lever, move said lever to a radial 
| position so that both cam surfaces are clear of the part C, and 
then swing the part A round until the lever engages the opposite 
side of the pin—as shown in the second illustration.—September 
2nd, 1914. 


MOTOR CARS AND ROAD TRAFFIC. 


24,521. October 29th, 1913.—IMPROVEMENTS IN AND RELATING 
To Rapiators, Robert Thomas Shelley and R. T. Shelley, 
Limited, of Aston Biook-street, Birmingham. 

A represents the header or surrounding tubular frame of 
the radiator across which from top and bottom the radiator 
tubes B are connected. Upon the tubes B the gills are usually 
secured. The gills C are formed in corrugated or waved strips D, 
and when two strips are brought together horizontally with the 
crests of the waves or undulations E of one strip abutting 
against the bottom of the troughs of the waves of the next 
strip, they form a succession of cells. For mounting the strips 
D on the usual vertical water tubes B, the makers perforate 
them with a series of regular perforations F the same size as 
| the external diameter of the tubes, these perforations F being 
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arranged alternately, one on a crest and the next in a hollow 
along the waved strip. The perforations are spaced apart so 
that if one on a erest be considered, the adjacent one on each 
side will be in the next hollow but one ; this allows a substantial 
surface of gill for each tube and enables a complete cell to be 
formed between each pair of tubes by two superposed strips 
and two cells, by three strips, and three cells by four strips and 
so on. In punching the holes all or certain of them may be 
formed if desired by slitting the metal, and the tongues G formed 
by the slitting may be pressed up or down in shaping the hole, 
and the tongues then form surfaces for seating on the tubes and 
ensuring greater conductivity between the gills and the tubes. 
—September 2nd, 1914. 


LIGHTING AND HEATING. 


26,367. November 17th, 1913.—IMPROVEMENTS IN AND 
RELATING TO HoxtpEeRS FOR ELEecTRODES OF ELECTRIC 
Arcs, Hertha Ayrton, of 41, Norfolk-square, London. 

Two constructions are shown. The carbon holder A has a 
slit rod B, having two or more prongs B! which passes through 
the carbon shield D and extends beyond the same so as to enter 
into a hole C! in the carbon electrode C. The prongs B# retain 
the carbon in position by their resiliency. A piece of asbestos 
or like material B? is preferably attached to the end of one of 








the prongs B', so as to prevent damage to the rod B should the 
carbon be burnt through to the hole C1, It will be seen that the 
base of the carbon electrode C is well separated from the holder 
A by the shield D, which permits of the carbon C being burnt 


N°26,367 





down to a short length without injuriously subjecting the holde: 
A to the flame of the are, thereby not only protecting the holder 
but effecting an economy in earbons. There are five othe: 
illustrations.September 2nd, 1914, 


20,425. December 20th, 1913.-IMPpROVEMENTS 1N GLOBES 
FOR Evecrric Arc Lamps, Theodore Stave, of 5, West 
104th-street, New York. 

This invention consists in the combination in a flame ar 
electric lamp of a condensing chamber and a globe with multiple 
walls, the space or spaces between which walls is or are sub 
stantially vacuous. A and B represent a globe with doubl 
walls and of integral structure secured to the base plate or ring 
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C of a flaming are lamp having the usual form of condensing 
chamber D for collecting the particles of the products of com- 
bustion as they ascend, the globe being secured to the base 
plate or ring C by a bail or holding device F of well-known form 
and in the usual manner. This double wall globe is preferably 
made of the form shown in the drawing, and is adapted to 
surround directly and closely the carbons of the are lamp 

not shown—-the outer wall B being made so as to distribute 
the light with the best effect. These two walls, inner and outer, 
are moulded into one integral globe and provided with a well- 
known exhaust extension. It is then adapted to be secured 
to the base plate or ring C.-September 2nd, 1914. 


MISCELLANEOUS. 


14,653 of 1914. May 20th, 1913.—IMPprROVEMENTS IN THE WIND 
WHEELS or WINDMILLS OR WIND Morors, Vincenzo 
Verney, of Via dei Greci 32, Rome, Italy. 

According to the invention, each blade or sweep A is con- 
nected to the hub Q of the wheel by means of paits of arms or 
spokes BC, which are curved so as to conform to the shape of 
the blade. D are stay rods which are connected to the arms or 
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spokes A B and to the hub Q, and are united by one or more 
hoops E. Both of the arms or spokes A B or only one spoke 
may be provided with a stay rod D. In the latter case, the 
stay rods are connected to the front arms or spokes A ; that is 
to say, to those near the “‘ leading ’’ parts of the blades, which 
have to stand a greater strain than the other spokes B and must 
therefore be stronger. ‘he hoops E connect the stays D to 
the rear arms C.—September 2nd, 1914. 
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SEPTEMBER. 


Trading with the Enemy. 


DuriInG the month there was a further 
Proclamation regarding trading with the enemy, 
and an Act known as “ Trading with the Enemy Act, 
1914,” was also passed. By these measures those 
who are and those who are not to be regarded as 
enemies for the purposes of trading are defined, and 
the various actions which are prohibited are set out. 
Broadly speaking, it may be said that there is no pro- 
hibition on trading with any German or Austrian who 
is a resident in this country or in any neutral State, 
except a neutral State on the Continent, and though 
money may not be sent to any enemy in Germany or 
Austria, payment may be made to any German or 
Austrian agent in this country, who could, of course, 
so paid to Germany or Austria 
through neutral countries. The Proclamation and 
Act have met with a good deal of criticism. It has 
been urged, for example, that although permission 
is granted to buy from or sell to alien enemies in this 
country, yet, if it were ascertained that any money 
paid as a result of such transactions found its way 
indirectly to Germany or Austria, the British subject 
would apparently be liable to suffer the penalties 
provided for in the Act, Then, again, it has been 
pointed out that alien enemies in this country are 
permitted to trade and to keep their goodwill alive 
during the war to the permanent detriment of bond 
fide British firms. The British Engineers’ Association 
has gone so far as to lodge a protest with the Govern- 
ment, urging the revision of the terms of the Proclama- 
tion so that, at all events, certain Germans and 
Austrians in this country, and more particularly 
(a) those who manufacture in Great Britain, and (b) 
those who act as agents for manufacturers in Germany 
and Austria, should be classed as enemies. The 
Council of this Association holds the views that a 
Controller appointed by the High Court should be 
placed in charge of every manufacturing concern in 
this country which is owned or controlled by Germans 
or Austrians, so that no payments could be made to 
individuals or firms in Germany and Austria, and that, 
moreover, all trading with German or Austrian agents 
in this country should be prohibited. 


the money 


remit 


On the Railways. 


Britisu railways have been pursuing the 
even tenor of their way. Without any apparent 
stir or bustle they have been busy conveying re- 
inforcements and stores from the depots to the trans- 
shipment ports and even wounded soldiers, in twelve 
splendidly arranged ambulance trains, equipped at 
very short notice, from Southampton, Harwich and 
elsewhere to inland hospitals and convalescent homes. 
They have, at the same time, been conducting their 


ordinary business with continued credit to themselves: 


and without any serious accident. Only one Board 
of ‘Trade report has been issued during the month, 
and that related to a small accident in April last. 
The General Report on the accidents of 1913 has 
been issued. Its main features are the expression 
of opinion that the increase of non-fatal non-movement 
casualties was due to the greater business transacted 
during the year; and the reproduction of a memo- 
randum prepared by the three inspecting officers 
after the series of serious accidents last autumn, 
which suggested that track-circuiting as a preventa- 
tive against signalmen’s errors should be used more, 
and should be a Requirement for new works in busy 
places. Combined experiments with cab signals and 
automatic stops were also recommended. The control 
of the railways by the Government under the Regula- 
tion of the Forces Act of 1871 remains in operation, 
and terms for payment have been agreed to between 
the parties. The agreement virtually is that the 
companies’ receipts, during the time the railways are 
in the possession of the Government, shall be made 
equal to those for the corresponding period of 1913, 
but where the first half of 1914 showed a decrease 
When compared with the first half of 1913, a reduction 
of the same ratio for the latter half should be 
assumed. 


The Cap Trafalgar. 


' Reapers of Tor ENGINEER will have noted 
with peculiar interest the account of the Press Bureau 
Which appeared in the papers of the 21st of last 
nonth to the effect that after an action lasting an 
hour and forty minutes, the Cap Trafalgar was sunk 
by his Majesty's auxiliary cruiser Carmania. The 
action is of especial interest in that it is the first in 
the war in which two armed ships of the mercantile 
marine have been engaged. The Cap Trafalgar 


Was quite a new ship; in fact, her maiden trip 
tuok place as recently as March of this year, when 





our representative joined her at Boulogne and 


travelled to Southampton, and a_ description 
appeared in our issue of March 20th. She 
was 593ft. long by 72ft. beam and had a 


gross tonnage of 18,000, while her machinery con- 
sisted of combined turbine and reciprocating engines 
with a total of about 19,000 horse-power. Her loss 
deprives us the opportunity which we had hoped for 
of observing the working of the arrangements which 
were installed on board for mechanically trimming 
the coal from the bunkers on to the footplates. 
The official report of the encounter is too brief to 
give much indication of what actually happened, but 
the use of the word “ capsized” is very significant. 
In our article we drew attention to the great height 
of the superstructure and of many of the weights, 
the design giving us the impression of top heavi- 
ness. There is reason to believe that the information 
which was given us at the time with a view to allay- 
ing our doubts on this head was not based upon the 
surest foundation, as it is evident that the filling of a 
section of her water-tight compartments was sufficient 
completely to upset her stability. Anyway in her 
adopted role she is well out of the way. 


Patents and Trade Marks and the War. 


As a result of the Patent Act passed just 
after the declaration of war and of the rules made 
by the Board of Trade in accordance with that Act, 
a number of applications to suspend or annul German 
and Austrian patents and trade marks has been 
lodged. Up to the present time something under 
one hundred applications connected with patents and 
a like number having to do with trade marks have 
been made. Comparatively few of these are con- 
cerned with engineering matters. Hearings before the 
Committee appointed by the Board of Trade, con- 
sisting of the Comptroller-General of Patents and 
his predecessor, Sir Cornelius Dalton, took place for 
the first time in the middle of the month, and they 
have been continued regularly since that date. In 
all cases, so far, the Committee, after the hearings, 
has intimated its intention to report to the Board 
of Trade, but up till now no decision has been pub- 
lished by that body. It has become fairly evident 
during the hearings, however, that it is not by any 
means going to be an easy matter to have the 
patents or trade marks of our enemies set aside, 
notwithstanding the power given to the Board of 
Trade by the Act to do this. It is clear that an 
applicant will have to make out a very good case 
before the Board of Trade will decide in his favour, 
but until some pronouncements have been made it 
is impossible to say definitely what course will be 
pursued. What would, however, appear to be the 
likely course regarding patents, at any rate, would be 
for the Board of Trade to issue certain licences 
and to make the applicants pay to the Govern- 
ment royalties during the continuance of those 
licences. As to what will be done with the money 
so received, it is understood that if, at the end of 
the war, reasonable conditions as to the treatment 
of British owners of German and Austrian patents 
are agreed to by the countries concerned, it may be 
paid to the patentees. The general policy will be, 
it is understood, not to confiscate the property of 
enemies, but to render it possible that the wants of 
this country during the war may be supplied by 
manufacture in this country. 


Engineering Institutions and the War. 


As might be expected, our Engineering 
Institutions are by no means behindhand in doing 
all that is possible to assist the authorities during the 
present crisis. Among other steps taken during the 
month was the issuing of circulars in which particulars 
were given of an opportunity for engineers to serve 
together under conditions in which their professional 
qualifications would be of advantage. The circulars 
set out that picked men were wanted for the Divisional 
Engineer Units and Signal Company of the Royal 
Naval Division recently formed by the First Lord 
of the Admiralty. The units asked for will eventually 
be employed on duties similar to those on which the 
Royal Engineer Units are employed, and it is expected 
that a considerable number of commissioned officers 
will be selected from the recruits. We are informed 
that the response to the circulars has been mest 
gratifying. A large number of recruits is now in 
camp, and we are given to understand that they form 
a very fine body of men, who will, doubtless, be of 
great value. 


British Naval Losses. 


THE month has witnessed several regrettable 
losses to the British Navy. On the morning of the 
3rd, H.M.S. Speedy, an old torpedo gunboat, struck 





a mine 30 miles off the East Coast and sank. On the 
afternoon of the 5th, H.M.S. Pathfinder was torpedoed 
by. a German submarine about 20 miles off the East 
Coast. She sank very rapidly, and the loss of life 
was heavy. Early on the morning of the 22nd, the 
sister cruisers Aboukir, Hogue, and Cressy were 
torpedoed and sunk in the North Sea by a group of 
German submarines. In addition to these we have 
lost, apparently by accident, the Australian sub- 
marine A E 1, presumably on the 14th or thereabouts. 
Further, on the 20th, H.M.S. Pegasus, while coaling 
and cleaning her boilers in Zanzibar harbour, was 
attacked by the German light cruiser KO6nigsberg, 
and after a stiff fight was so badly handled that she 
had to be beached. The German vessel departed for 
some unknown reason before completing the destruc- 
tion of the British boat. The loss of the three cruisers 
on the 22nd is the most serious blow yet received by 
our navy in the war. It seems that the Aboukir 
was first struck, and the others, thinking a mine was 
the cause, closed in and stopped engines to facilitate 
the work of rescue. They thus afforded an excellent 
target for the submarines that were still lying in wait, 
and were themselves in turn torpedoed and sunk. 
More than half their crews were saved. It is now 
announced as an order from the Admiralty that in 
future large warships are to put military considera- 
tions first and to leave rescue work to smaller craft. 
The callousness of this order is only apparent, for 
had the Hogue and Cressy acted as it directs they 
would probably both have been afloat to-day with 
their full complements, and the total loss of life 
would have been less, 


British Naval Successes. 


AGaInst the losses narrated above we can 
only put a few minor naval successes. ‘The most 
important of these was the torpedoing of the German 
ligkt cruiser Hela by the submarine E 9. This action 
took place on the 13th, six miles to the south of 
Heligoland. The fight between H.M.S. Carmania 
and the armed German liner Cap Trafalgar, resulting 
in the sinking of the latter, is recorded elsewhere. 
On the 12th, H.M.S. Berwick captured in the North 
Atlantic the armed German liner Spreewald and two 
colliers. During the sinking of the Aboukir, Hogue, 
and Cressy, the Hogue, it is believed, succeeded in 
sinking two of the German submarines. In addition, 
although we cannot rightly say when the actions 
referred to took place, the Pegasus, before her engage- 
ment with the K6nigsberg, succeeded in sinking the 
German gunboat Méwe and a floating dock. Small 
as these successes are in comparison with the Germans, 
it must be remembered that the latter in no wise 
affect our command of the sea, and that with each 
day successfully passed we gain a silent victory over 
our enemy’s fleet. For two months the bulk of the 
German navy has been sheltering behind strong land 
defences. For two months we have virtually block- 
aded the enemy’s coast—even, according to Mr. 
Churchill, stopping the mouth of the river Elbe with 
our submarines. 


Trade Competition with Our Enemies. 


Durine the month the Commercial Intelli- 
gence Branch of the Board of Trade has been inde- 
fatigable in affording assistance to our manufacturers 
to capture some of the trade formerly in the hands of 
our German and Austrian enemies. Not only has it 
organised exhibitions of various foreign-made goods 
hitherto in demand in our Colonies and elsewhere, 
but it has striven to bring certain manufacturers 
and consumers in this country together who were 
formerly ignorant of each other’s existence or who 
were held apart by the force of German and Austrian 
competition. The numerous reports issued by the 
Intelligence Branch summarising the relative posi- 
tions of the three countries in the export markets of 
the world have, when of engineering or allied interest, 
been presented in abstract in our columns. These 
reports should be of very considerable assistance to 
our manufacturers in so far as they indicate where 
the best chances lie of extending their sales at the 
expense of our enemies. Further, in the notes 
relating to specific markets based on information 
supplied by his Majesty’s Consular officers, trade 
correspondents, and others on the spot, frequent 
valuable hints are dropped as to the best means of 
securing business, local needs and customs, and other 
matters. One of the most significant features of the 
reports regarded collectively is the revelation of 
Germany's strong trade position in Russia and our 
excellent chances of taking advantage of the present 
state of affairs to divert this trade or the bulk of it 
to our own workshops. We deal with this matter 
in a leading article in to-day’s issue. We would also 
call our manufacturers’ attention to the importance 
of the Dutch and the Dutch East Indian markets, 
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BRIDGE OVER THE LOWER GANGES. 


We have on more than one occasion—notably: in 
our issues of July 26th, 1912, and September 12th 
last—briefly referred to the bridge which is now in 
course of construction to carry the main line of the 
Eastern Bengal State Railway over the river Ganges 
at Sara Ghat, which is about 118} miles distant from 
the Sealdah terminus, Calcutta. In the engravings 
on this and on pages 317 and 326 we are now enabled 
to give further illustrations of the progress which has 
been made with this notable enterprise, which ranks 
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Fig. 1—MAP SHOWING POSITION OF SARA BRIDGE 


as one of the most costly engineering schemes now in 
hand in India and the Far East. 

The Lower Ganges Bridge, now commonly known 
as the “‘ Sara Bridge,” will connect the broad-gauge 
system of the Eastern Bengal Railway south of the 
river Ganges with the railways north of that river. 
The map, Fig. 1, shows the important position of the 
bridge as a link in the railways of Bengal. The 
Sara-Sirajgunj Railway (recently sanctioned) will 
have through connection with Calcutta, and traffic 
north of Santahar will be transhipped at a large 
transhipping yard near that place from metre to 
broad gauge and vice versd. Conversion of the 
metre gauge to broad gauge at first up to Parbatipur 
and then to Siliguri is a development that may be 
expected to follow the opening of the bridge. The 
construction of the Lower Ganges Bridge was pro- 
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favoured by Mr. Spring. A technical committee 
appointed in 1908 reported that a bridge could be 
constructed, and advocated a site near Sara. This 
was followed by the sanction of the Secretary of 
State to the construction of the bridge at or near 
Sara, and the appointment of Mr. R. R. Gales, M. Inst. 
C.E., as engineer-in-chief at the close of 1908. 

The earlier proposals projected a single-line bridge 
| with a headway of 334ft. at high flood level and guide 
bunds on each bank. Further investigation and 
experience of the vagaries of the river and the increase 
of traffic have resulted in the final designs for a double- 
line bridge capable of carrying the heavier loads of 
the future, a headway of 40ft., a public footway 
and guide bunds at Raita and Sara, in addition to 





stone from 4ft. 6in. to 8ft. 6in. in thickness is spread 
outwards a distance of 150ft. As the river cuts 
the earth from under the outer edge of this apror 
stone will fall down,and eventually the whole apror 
will lie at a slope in continuation of the pitched slo - 
of the bank to a depth of 100ft.—the basing 
known depth of bend scour. This is briefly the 
general function of such an apron. It has been 
possible to make these guide banks shorter than \ ould 
otherwise have been necessary, owing to the exist ened 
at Sara, three miles above the bridge on the left 
bank, and at Raita, seven miles upstream on tho 
| right bank, of henches of clay of considerable extent 
| which form semi-permanent points in the banks of 
‘the river. To render these points permanent and 
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Fig. 3—GENERAL PLAN AND PART ELEVATION OF SARA BRIDGE 


much more heavily protected guide banks at the site 
of the bridge. The estimated cost of the bridge is :— 


Bridge proper— Lakhs. 
Training works .. 112 
Piers and girders 1944 

Plant— 

General charges, service works, and _pre- 
liminary expenses . . i ae Che: ea, 
Total 3923 
Approaches 84 
Grand total ee) ear oe 


We may remind our readers that a lakh is 100,000 
rupees, and that there are 15 rupees to the £1 sterling. 
The total sum involved, therefore, is just over 
£3,176,000. 

The problem of training and keeping the river to 
its course through the bridge was the most difficult 
the engineers had before them. The system adopted 
is that originated by the late Mr. J. R. Bell for rivers 
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Pig. 2—SITE OF BRIDGE SHOWING GUIDE BUNDS 


posed and discussed more than twenty years before 
it was finally sanctioned in 1908. Proposals put 
forward by the Eastern Bengal State Railway in 
1889 were investigated by a committee and reported 
feasible. In 1902 Mr. (now Sir) F. J. E. Spring 
prepared a detailed project. There was much general 
discussion as to the site of the bridge, and in 1907 
a committee representing commercial interests recom- 
mended one of the Sara sites, which had also been 


with erodible banks. 
two guide banks of the Bell bund type—see Figs. 2 
and 3. Each is 4000ft. long and extends 3000ft. 
above the bridge and 1000ft. downstream. The 
ends are curved inwards and heavily pitched with 
stone. The bund consists of a core of earth raised 
18ft. above highest flood level, protected on its river 
slope with a covering of pitched stone 2ft. to 31ft. 
thick. From the toe of the slope an apron of pitching 


At the bridge site there are | 


thus confine the river toa comparatively straight 
approach to the bridge they have been reinforced 
with stone-pitched guide banks and aprons, each 
being 4000ft. long. Owing to the fact that no stone 
is obtainable in the vicinity of the bridge, ail the stone 
has had to be brought from considerable distances. 
An idea of the magnitude of the training works may 
be obtained from the fact that there are about 
23,370,000 cubic feet of pitching stone in the guide 
banks and 38,600,000 cubie feet of earthwork. In 
addition, a reserve of 2,800,000 cubic feet of stone is 
stacked near the bridge. 

There are in the bridge fifteen main spans of 
345ft. Ijin. centre to centre of bearings on piers 
spaced 359ft. apart, and at each end there are three 
land spans of 75ft.—see Figs. 4 and 5, and the views 
on page 326.. The total length of the bridge is about 
5900ft. from abutment to abutment. The main 
girders have an overall depth at the centre of 52ft.; 
the width from centre to centre will be 32ft., and the 
total width of the bridge, including the footway, 
48ft. 6in. Each of the trestle tops is in the form of 
a square table, so as to carry the cast steel bearings 
under the main spans. These bearings, which are 
5ft. Tin. high, are of the rocker type, in order to allow 
for expansion and contraction. At the fixed ends of 
the spans the bearings are made in two pieces—a 
pedestal bolted to the trestle top and a saddle bolted 
to the underside of the bearing plate of the span. 
At the expansion ends of the spans the bearings are 
in three parts, the pedestal and saddle bolted as before 
mentioned, and a rocker with knuckle ends fitting 
into sockets on both pedestal and saddle. The rocker 
bearing at the expansion end is designed to take an 
estimated horizontal movement due to change of 
temperature and load of 3}in. The main girders of 
each span are of the hog-back N type, with sub- 
panels. The steel footway down the centre of the 
bridge between the rails is composed of ,,in. buckled 
plates. The main struts are placed at 3l1ft. 4}in. 
centres, and a sub-system of bracing reduces tho 
distance between the cross-griders to 15ft. 8{in. 
Each main strut is braced at the centre by a lattice 
strut running to the junction of the sub-diagonals and 
verticals. The booms are built of plates and angles, 
and each of the largest sections exceeds 43ft. in 
length and 16 tons in weight. The main struts and 
diagonals are built up of angles and plates, and they 
are laced with small channels. A feature of the 
sub-struts and diagonals is that they are composed of 
bulb flanges diagonally laced with steel tubes having 
flattened ends. This tube lacing is new in British 
practice, and forms a rigid system giving a maximum 
strength when used in the form of a strut. The floor 
of the bridge is of the open type, the rails being 
carried on sleepers laid on longitudinal timbers 
resting directly on the stringers. On both sides 
of the bridge at the ends of each span refuges are te 
be provided for the safety of the men working on th: 
bridge. Including the footway, but excluding the 
bearings, the total weight of each of the fifteen main 
spans will be no less than 1216 tons. 


The whole of the structural work comprised in the 
| Lower Ganges Bridge is being built in accordance 
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with the British Standard Specification for structural 
steel bridges and to detailed designs prepared by 
Messrs. Rendel, Palmer and Tritton, of Westminster, 
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bolts used in its construction is 17,850. The main 
girder spans are erected by means of an elec- 
trically driven traveller, which straddles the 


whole girder and runs on a track on the staging or 


baulks have been obtained from America for the 
stagings, and the weight of the fittingsin these stagings 
amounts to 40 tons. It is expected that eight main 
spans will be erected by means of the service girder 
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of the fifteen main spans are being built by the Cleve- 





Fig. 4—GIRDER SPANS OF THE SARA BRIDGE 


service girder. The land spans have simple plate 
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and seven on the three sets of timber staging pro- 


land Bridge and Engineering Company, Limited, of girders with a trough deck on the top carrying the | vided. 


Darlington, and the remaining six by Braithwaite 
and Kirk, Limited, of West Bromwich. To facilitate 
erection at the site each of the fifteen spans will be 
painted by the contractors in different colours. The 
erection of the girders forms a very interesting 
feature of the scheme. Where there is “ chur” or 
the river is shallow, the girders are erected on timber 
staging carried on piles where necessary. In deep 
water the timber staging is replaced by a service 


girder, This girder, which weighs about 1000 tons, 














Fig. 5—END VIEW OF ONE OF THE SPANS 


was built by the Patent Shaft and Axletree Company, 
of Wednesbury, and it was designed so as to be capable 
of being readily moved. When in use it bears on 
the masonry piers during the erection of a main 
span on it. It is transferred from span to span on 
two pontoons on which are timber stagings of adjust- 
able height—see Fig. 8, page 326. As each successive 


span is completed this service girder is partially dis- | carried on cast steel rocker bearings, spaced at 75ft. 


iantled and re-erected between the next two piers. 
To facilitate its rapid dismantling and re-erection 


two tracks and parapets on both sides. They are 
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Fig. 7—PIER CAISSON 


centres. 


In order to reduce the weight on the foundations 
it has been found necessary to make the upper part 
of the piers in the form of steel trestles. Tho piers 
are carried on well foundations, the tops of which are 
3ft. above lowest water level. In plan the masonry 
portion of the pier is 55ft. long and 29ft. wide, with 
semi-circular ends and straight sides. It has a baso 
of reinforced concrete 6ft. deep. Above that the pier 
is faced with moulded concrete blocks and hearted 
with brickwork in cement. There is @ cap of rein- 
forced concrete 6}ft. deep, which encloses a heavy 
steel grille foundation to distribute the loads on the 
trestle legs ard temporarily to carry the bearings of 
the service girder. The two abutment piers, which 
carry only one main bearing, have been constructed 
of masonry to the full height. They have bases of 
reinforced concrete about I1ft. deep, and above that 


| they are built of concrete faced blocks with a core of 


mass concrete, capped with a 3ft. slab of reinforced con- 
crete which encloses steel grilles for distributing the 
girder loads. In plan the abutment piers are rectangu- 
lar, 45ft. 6in. long and 27ft. 6in. wide, with a rectangular 
recess on the river side. This recess reduces the 
weight of the pier and helps to centralise the weight 
on the well foundation. The masonry of the piers 
is built by means of the floating stagings, which are 
used for sinking the welis. The steel work of the 
trestles and grilles is placed in position by 10-ton 
floating electric derrick cranes and riveted up with 
pneumatic riveters. In the sixteen main piers there 
are about 47,800 tons of masonry and 3150 tons of 
steel. 

The sixteen main piers are carried on wells sunk 
by open dredging to a depth of 150ft. and 160ft. 


| below lowest water level, or 190ft. below highest flood 


level, and the cutting edge is 140ft. below mean sea 
level—-see Fig. 7. The strata through which the wells 
are sunk consists of sand, with occasional beds of stiff 
clay. The wells are founded in sand 50ft. below the 
deepest. known bend scour line of the river, and the 
load on the base of the wells allowing for buoyancy, 
but not for skin friction, is about 9 tons per square 
foot. These are said to be the deepest foundations 


| The total weight of the steel work in the girders is | of their kind in the world. In plan the wells have 
the greater portions of the joints are made with turned | nearly 21,000 tons, and each span erected and painted | semi-circular ends and straight sides. There are two 
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parallel and taper bolts varying from lin. to 2}in. in | 
diameter, and having a driving fit. This span has 
a length of 336ft. 5in., a height of 37ft. 7in., and a 
width of 32ft: The number of tapered and parallel ' 


Fig. 6—GENERAL VIEW OF THE BRIDGE 


is estimated to cost about 6 lakhs (say, £40,000). 


dredging holes, each 184ft. in diameter, The well 


There are about 60,000 site rivets in each main span, | curb is built up of steel and is filled with mass con- 


and they are closed with hydraulic and pneumatic | crete. 
About 4000 tons of pine wood | For founding in deep water the eurb is continued 


riveting machines. 


It is 15ft. 7in. in height, and weighs 140 tons. 
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upwards as a caisson by the addition of steel strakes 
in unit sections of 7ft. to a maximum height of 65ft. 
The caisson is filled with mass concrete. Above the 
caisson—or well curb when the strakes are not 
required—the steining of the wells consists of moulded 
concrete blocks weighing about 6 tons each. The 
dredging holes are lined with steel to ensure water- 
tightness and to strengthen the well. They also act 
as a form for the mass concrete filling between them. 
There are eighteen suspension rods of 1#in. diameter 
and 6in. by jin. bond rings every 12ft. When the 
well has been sunk to its final depth the dredging 
holes are plugged top and bottom with concrete 
plugs about 18ft. deep, the remainder being filled with 
sand. Some of the well curbs have been erected on 
the *‘ chur *’ during the dry season and floated on the 
rising river in the rains, others have been launched 
on slip ways similar to those used for launching ships, 
but most of them have been erected on wooden 
pontoons and launched by sinking the pontoons 
under them. Owing to the great amount of work in 
the wells, the heavy loads to be handled, and the fact 
that each well must be sunk to its full depth in one 
season to render it safe in the following floods, special 
overhead floating stagings with electric cranes and 
concrete mixers were designed for building and 
sinking the wells. Generally the floating curb is 
placed in the staging and the latter moored in position. 
The caisson strakes are then built up one by one and 
the well gradually sunk by filling with concrete 
until it is near the bed of the river. It is then 
grounded quickly to avoid scouring and ensure correct 
position. The bed of the river is previously protected 
with a layer of sand bags as a further precaution 
against scouring under the cutting edge of the curb. 
In order: to obtain a quick grounding the dredging 
holes of the caissons are provided with water-tight 
false bottoms, which when opened give the caisson 
a sudden increase of draught and bring the cutting 
edge of the curb to a firm bearing on the sand bags. 
The false bottoms are then removed and the filling 
of the caisson with concrete completed. ‘The well is 
then sunk by the 100 cubic feet dredgers, the concrete 
block steining being built up as the well goes down. 
In each main well there are about 15,300 tons of 
masonry, and an average of 355 tons of steel work. 
The whole of the substructure, in so far as it is 
composed of steelwork, that is to say, the well curbs, 
caisson strakes, upper trunks, bond rings, and bars 
—some 6000 tons in all—was supplied by the Tees 
Side Bridge and Engineering Works, Limited, of 
Middlesbrough, and this firm also manufactured the 
land spans of the superstructure. 

The stone for the pitching of the training works, 
for the concrete in the bridge masonry, and for the 
ballasting of the line has been quarried at the three 
bridge quarries at Phudkipur, near Rajmaha!, at 
Pakur on the East Indian Railway loop line, and at 
Jainti at the foot of the Himalayas. The stone is 
transported from Pakur arid Jainti, distant 234 and 
218 miles respectively, by train, and from Phudkipur, 
134 miles, by a chartered fleet of steamers and flats. 
These three quarries have supplied no less than 
38,860,000 cubic feet of stone. Building sand has 
been hauled from Khanyan on the East Indian 
Railway and Siliguri, on the Eastern Bengal Railway, 
and 170,000 drums of cement have been obtained from 
England through the Stores Department of the India- 
office. The concrete blocks for the wells and the 
face blocks for the piers have been moulded in block 
yards on both banks of the river. Each block yard 
has its full plant equipment, including a 10-ton 
53ft. span goliath crane, concrete mixers, stone 
breakers, tramways, and moulds, &c., and that on 
the left bank has a special moulding shed and over- 
head trolley gantry for making and handling the face 
blocks. About 24,000 well blocks and 16,000 face 
blocks have been moulded in these block yards. 
Most of the steel work has been supplied from 
England. The girders are received in girder yards 
and unloaded by 20-ton steam travelling jib cranes 
on to grids on which they are systematically sorted 
and stacked. All material consigned to the Sara 
bank of the river crosses the Ganges by the Eastern 
Bengal Railway broad-gauge ferry, and is run into 
the store yards on the Lower Ganges Bridge mixed 
gauge line. Materials for river works are taken out on 
pontoons and barges and are handled by the floating 
cranes. 

Power and light are supplied from two power- 
houses of 1125 kilowatts capacity, one on each bank. 
Alternating current is generated at 440 volts, trans- 
mitted at 3300 volts, and transformed down to 440 
volts for machines and 110 volts for lights. The 
plant is necessarily a heavy item in such a work as 
this. Some of the more important machines, &c., 
are mentioned below:—Two erection travellers ; 
two 10-ton 53ft. span goliath cranes; two 20-ton 
steam travelling jib cranes; three 80ft. radius 10-ton 
floating derrick cranes; five fixed and travelling 
10-ton hand cranes; ten 15-ton overhead cranes on 
the sinking sets; two paddle steamers, three steam 
launches, three motor boats, and about fifty pontoons 
and barges; broad-gauge, metre-gauge, 2ft. 6in. 
gauge rolling stock, including 24 locomotives, 28 brake 
vans, and about 830 trucks ; 81 miles of broad-gauge, 
metre-gauge, and 2ft. 6in. gauge service lines ; pneu- 
matic and hydraulic riveting plant; 21 concrete 
mixers and five stone breakers; power-house plant 
and equipment, &c. 





The section of line which includes the bridge and 
its approaches is about 15 miles long. It takes off 
from the Eastern Bengal Railway just north of 
Bhairamara Station, and joins the northern section 
of that railway about three miles south of Gopalpur. 
From the Calcutta side the approach line is graded up 
tothe bridge at 1 in 400 for a distance of about 3} miles. 
On the Siliguri side there is 2000ft. of level at Paksey 
Station, and thence the line is graded down at 1 in 
500 for about 3? miles. At the abutments the 
approach banks are 50ft. high. The earthwork in 
these approaches reaches the large total of 160,000,000 
cubic feet. The plan shows how access to the guide 
banks is provided for. There are five roads under 
bridges through the high approach banks and two 
small culverts for local drainage. Beyond the 
northern approach gradient there are four culverts for 
local spill water and drainage. These culverts are 
heavily protected against failure in flood time. There 
are two stations in this section—Paksey at the left 
abutment of the bridge and Ishurdi about six miles 
north of the bridge. The latter will be the junction 
station for the Sara-Sirajgunj Railway. Up _ to 
Ishurdi the line will be double, and beyond that 
single. 

The early part of 1909 was occupied in preliminary 
surveys and prospecting for sources of stone supply. 
During the season 1909-1910 quarries were opened 
up and work was in full swing on the service lines, 
offices and staff quarters, &c., at the bridge site. 
In the season 1910-1911 the service works were 
completed and the greater part of the right and left 
guide banks constructed. During the season 1911— 
1912 the guide banks were completed and the Raita 
bank started. Five wells were also sunk to full 
depth. During the season 1912-1913 seven more 
wells were completed, and the Raita bank nearly 
finished. One main span and the service girder 
were erected. Further progress might have been made 
on the girders and piers had the material arrived in 
time from England, but the strikes in England caused 
considerable delay in the supply of steel work. The 
first main span and the service girder were erected 
very late in the season under great pressure and con- 
siderable risk from the rising river. Their completion 
certainly saved one year of construction. 

In the current season it is hoped to sink the last 
four wells to complete all the piers, and to erect 
ten main spans. It is expected that all the approach 
works, stations, and land spans will be completed by 
the end of the rains, and the bridge opened to traffic 
in 1915. The Sara bank cannot be constructed until 
traffic has been diverted over the bridge, as the work 
involves dismantling the existing ghats at Sara 

In recapitulation it may be said that there are 
about 160,000,000 cubic feet of earthwork in the 
approach banks and 38,600,000 cubic feet in the 
training works; more than 38,800,000 cubic feet of 
the stone used in the bridge and its training works 
has been carried an average distance of nearly 200 
miles by train and flat. In the piers and girders 
there are over 299,000 tons of masonry and nearly 
30,000 tons of steel work. At high flood level about 


‘2,500,000 cubic feet of water will pass under the 


bridge every second. 

About 170,000 drums of cement are being used in 
the bridge and its approaches. In each main span 
there are about 60,000 field rivets and about 50,000 
in each well and pier, or a total of 1,700,000 field 
rivets in all. More than 5000 tons of American pine 
have been used in the girder stagings and jetties. At 
one time—in February, 1912—-the labour and staff 
employed on the bridge works numbered no fewer 
than 24,400. 








THE SHIPPING TRADE AND THE WAR. 





Next to the steel group of industries which will be 
something like revolutionised by the war, the shipping 
trade stands to be more profoundly affected than any 
other important branch of commerce. This war, 
coupled with the opening of the Panama Canal, will 
no doubt render 1914 the most historic year in the 
annals of shipping. While the new canal will alter 
many of the world’s trading routes, and the sale of 
coal at about cost price by the American Government 
will involve rather serious competition with the 
British coal export business, this huge war may give 
our shipping trade a new lease of life through the 
suspension of German competition. A vast avenue 
of possibilities is opened out, and if our shipowners, 
bankers, and Government will work together British 
interests will enter upon a new era of prosperity. 
With tragic suddenness the miscalculated arrogance 
—the insane military ambition—of Germany’s rulers 
has crippled German shipping. Thus our biggest, 
keenest, and most unscrupulous competitor in the 
ocean carrying and passenger trade is put out of 
action indefinitely. Such a blow has been struck at 
German shipping, and its twin industry, shipbuilding, 
that it must take years for our rivals to recover 
sufficiently to enable them to offer us anything like 
the fierce competition they have in the recent past. 

Germany’s progress in shipping and shipbuilding, 
it is most important to observe, like the remarkable 
headway she has made in the steel trades, has been 
due far more largely to special favours granted by the 
Government and the bankers, coupled with the closely 
organised syndicate policy adopted for pushing trade, 





than to any special natural or economic advantages, 
Thirty years ago Germany, as a shipping and ship- 
building country, was a place of no account. Her 
ocean-going tonnage was less than 500,000 tons, and 
practically the whole of it had been built abroad 
mostly in Britain. But in 1885 the Government. 
under the Ship Subvention Law of that year, began 
to pay subsidies to German-owned vessels upon con. 
dition that they were built in Germany. The tariff 
was specially modified to assist ship construction 
materials were carried on the State railways and 
canals at exceptionally low rates, shipbuilding and 
marine engineering colleges were established, and the 
bankers, at the special instigation of the Government, 
powerfully backed up the shipbuilders and owners 
in their efforts to create a big German trade in these 
lines. 

Special financial favours may be said to have con. 
stituted the mainspring of Germany’s shipping pro. 
gress and of the sharp competition we have exy.. 
rienced from that quarter these late years. ‘I'he 
Atlantic rate war started by the Hamburg-Amerika 
and North German Lloyd lines last year, the serious 
effects it had upon our shipping companies, and the 
still moze recent decision of the German Government 
to pay extra subsidies to vessels competing for our 
New Zealand and Australian trade, will be quite 
fresh in the commercial mind. Alike in shipping 
directly and in the exportation of coal, iron, and steel, 
which forms so large a part of the ocean carry ing 
trade, and in which Germany has offered us a iiost 
keen competition, our Teutonic rivals have had the 
most lavish financial assistance from their Govern- 
ment, their bankers, and their syndicates, Credit, 
in fact, has been the very basis of German compe- 
tition. If, therefore, as now seems more than prob. 
able, Germany is to fail to secure a great victory, 
fail to extract any buge indemnity from her enemiics, 
and fail to strengthen her shaky credit system — if, 
as seems almost certain, her financial resources, both 
imperial and industrial, are to be drained almost dry 
we shall be relieved of that fierce German under- 
cutting in export prices and freights and passenger 
rates which has become so detrimental to fair, honest 
trade these recent years. In other words, British 
supremacy in shipping is by one great and unexpected 
lift raised higher than ever. As a direct result of 
this war, provoked by Germany’s own Government, 
German merchants, manufacturers, and shipowners 
have received a staggering blow to their finances 
and prestige; German manufacturing industries 
are placed under something like an overwhelming 
handicap; costs of production and taxes will be 
enhanced ; export credits and bounties wiil be 
shattered ; many raw materials which have hitherto 
gone to Germany in German ships will come to Britain, 
and a big trade in manufactured exports lately done 
by Germany will be diverted to this country. After 
the first temporary losses due to the outbreak of 
hostilities the British shipping trade is bound to gain 
enormously. 

With the supremacy of the British Navy established, 
with practically the whole of our trading routes except 
the Baltic open and reasonably safe, and with insur- 
ance getting nearly down to normal levels again, 
our shipping trade will soon adapt itself to the new 
conditions. Various branches will, of course, be 
affected in different ways; but the broad general 
result will be an increase of employment, at reason- 
ably good freights, for British ships. The chartering 
of over 1000 boats by our Government for various 
purposes connected with the war has eased the pres- 
sure of the first few weeks, while the trade was 
naturally seriously disorganised through the upsetting 
of commerce and the uncertainty of war risks. On 
the other hand, the removal of over 2000 German 
steamships from business—an aggregate of nearly 
5,000,000 tons gross carrying capacity—not to men- 
tion nearly 3000 German sailing vessels, means a huge 
reduction in the volume of competition to be met by 
our shipowners. The ocean passenger traffic is sure 
to suffer for some considerable time. ‘There will not 
be much “ globe trotting ’’ while the present trouble 
lasts ; but this loss will be to somé extent balanced 
by the requirements of our Government for ocean 
liners of the fastest type for auxiliary naval purposes, 
while, of course, the withdrawal of the great German 
liners from the race tends further in the same direction. 
Thus, for what may be termed the most Juxurious 
branch of shipping there is already a considerable 
volume of employment which is bound to increase 
as time goes on. 

For ordinary tramp steamers really good times are, 
without a doubt, in store. The three or four Germat 
cruisers still at large in the Atlantic will soon be 
accounted for and that great trading ocean rendered 
normally safe. With the tree flow of food stuffs 
and raw materials inward, and of coal and manu- 
factures outward, by practically every route except 
the Baltic, and with this loss pretty nearly, if not 
fully balanced by the diversion of German trade to 
this country, through the paralysis of German ship- 
ping, and by the employment of a large number of 
our vessels for war purposes, it is highly probable that 
not a single British tramp steamer will be idle in the 
near future. : 

The general conditions and prospects of the ship- 
ping trade are well illustrated by a brief examination 
of the coal export business. As in iron, stcel, and 
shipping, so in coal, Germany has been our biggest 
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rival, and the German coal syndicate, like the other | RAILWAY CONSTRUCTION IN SWITZERLAND. 


associations of the same kind, has persistently sub- | 
sidised exportation. There has been a big increase | 
in the shipment of German coal, mainly in competition | 
with British coal, these late years, and in the iast few 
months before the war Germany was exporting coal 
at the rate of nearly 35,000,000 tons a year, besides | 
coke at the rate of 6,000,000 tons. Naturally, the | 
war seriously interfered with our coal exports, amount- | 
ing in volume to about double those of Germany, and | 
practically suspended those of our rivals. In the 
first month of the war—August—our British coal | 
exports declined by 2,750,000 tons. Two-thirds of | 
that loss was represented by the suspension of our 
exports to France, Germany, and Russia. To Italy 
our exports declined by more than 200,000 tons ; | 
to Belgium by more than 100,000 tons ; and to the | 
South American Republics by 250,000 tons. Now, | 
with stocks of coal held by foreign consumers and at | 
the various coaling stations depleted, and with ship- 
ping facilities and freights resuming something like 
normal conditions and terms, and with our greatest | 
rival, Germany, knocked out of the race, we can look | 
confidently to a very early resumption of the bulk | 
of our own business, plus a large share of the trade | 
hitherto done by our continental competitors, whose | 
production of coal, as well as the exportation of it, is | 
very seriously cut down. About the only serious | 
obstacle remaining in the way of our coal export 
business is the continued lack of international 
exchange and the difficulties of arranging payments | 
from abroad. Thanks to the Navy, nearly the whole 
of our trade avenues are open, insurances and freights 
no longer stand at prohibitive levels, and the general 
international demand for coal is steadily assuming | 
ordinary proportions, inquiries from abroad increasing | 
daily. The Government’s general proposals for meet- 
ing the exchange problem created by the war are 
working very satisfactorily ; but the case of the coal 
trade is somewhat special. Such being the case, the 
Newcastle Exchange at once appointed an advisory 
committee, which has paid special attention to this 
question of payments. A deputation has interviewed 
the Treasury and suggested that what is needed to 
facilitate the exportation of coal is an arrangement 
whereby money due to coal shippers can be first 
collected and then deposited abroad to their credit, 
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By 8. BERG. 


THE EBNAT-NESSLAU BRANCH OF THE BODENSEE 


TOGGENBURG RAILWAY. 
No. VIL{.*—( Conclusion.) 
As an instance of a cheap method of taking a 





capacity of ground, if of clay or mixed with clay, 
has to be dealt with, the following experience may be 
cited :—The turntable at the Nesslau Station was 
designed with a pivot foundation 2m. x 2m. The 
ground consisted of very sandy clay with a little 
admixture of coarse gravel. The pressure, being 
about 2.5 kilos. per square centimetre, was con- 








Fig. 52-BRIDGE AT Km. 1.78 


the Government issuing against these deposits | railway over a road, mention may be made of the 


certificates upon which bankers here may grant the | ar 


ched bridge at km. 1.780—see Fig. 52. It is 3m. 


necessary cash advances. The deputation has been wide and 3.5m. high, the height of bank is 6.3 m. 
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Fig. 53—BRIDGE AT Km. 1.78 


etails of the bridge are given in Fig. 53, and the 


consideration of its proposals promised. There are | cost as carried out is shown below :— 


good grounds for believing that a scheme on the lines | 
suggested may be introduced any day now. If this | 
be done our trade, notwithstanding the closure of the | 
Baltic, will soon attain a volume at least equal to | 
that prevailing before the war. 








A NEw sand shield, invented by Mr. Bowen Cooke, the | 
chief mechanical engineer, and Mr. Nash, the shed foreman, | 
at Crewe, is now being fixed on the London and North- 
Western locomotives. Its purpose is to obviate sand 
being blown off the rails by a side wind and not passing 
under the tread of the wheel. Except that in this arrange- | 
ment the mouth of the sand pipe is carried close up to the | 


wheel, the ordinary sanding apparatus*applies. Davies | — 


and Metcalfe, Limited, of Romiley, are the sole licensees. 


Franes cent. 


Excavation of foundations, 173 cu. m. at 2-28f. 394 44 
Foundation concrete in bydr. lime 1: 2: 5, 
106-5:00; mM. 8618-28... ow ok tae ce cc * TOD O04 
Filling ccncrete in Portland cement 1: 5: 10, 
9-5 cu. m. at 20-52f. oid Sad dite Gente eae ee 
Concrete* in Portland cement 1: 4: 8, 146-5 cu m. 
MM as lei ans oak Sal eee cad see ee ee ee 
Vault concrete in Portland cement 1:3: 6, 34-9 
MNES sc, ase as | aie, chen) Suc hq) 
Vault coating, 51-7 sq m. at 2-85f....0 2.00... © 14785 
Extra for staging ... Does seek, nae ae yates 285 00 
2 | ar bo gad: =, cant A Oe 


* The contractor actually preferred to employ rubble masonry. 


As an instance of how cautiously the carrying 





* No. VII. appeared September 18th. 





sidered not to be excessive, but when the turntable 
came to be tried the foundation block was forced 
down at a rapid rate. The pivot, being adjustable in 


Section or Axis 





S2ction A.B. SectionC.D 
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height, was then lifted, but the block went further 
down still, and the limit of regulation was reached. 
Consequently, the foundation had to be widened, 
which was done by putting in crossways two pairs 
of rails let into the sides of the block, and concreting 
all around, thus making a bearing area of 14 square 
metres instead of the 4 square metres. This reduced 
the pressure on the ground to less than 1 kilo. per 
square centimetre. At the same time the turntable 


| pit was paved with a layer of-concrete. Altogether 


the pivot block had gone down more than 10 cm. 
At first it was thought that the movement would 
soon cease after a certain compression of the ground, 
but there was no sign of its ceasing, and it went on 
in an almost incomprehensible way. Looking into 
the details of the matter, it was found that it had been 
raining very hard for three months previously, and 
the drainage of the turntable pit had been neglected, 
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so that the water had collected in the pit, and as it | The equation for the transition curve is y = x 
could not get away by reason of the side walls, it | 4 : 6x P 
had waterlogged the ground, and decreased its carry- | Pp sx vw 
ing capacity. fader Wi Metra gx 

To try the carrying capacity of the ground, @| ‘Tho superelevation begins at the commencement 


hole 1m. deep was dug in the pit. An iron bar | 4¢ the transition curve, reaching its full extent at 
with a diameter of 24mm. and weighing 8 kilos. | 41. end of it, and being equally distributed on both 
(17.63 Ib.) went down 8 mm. when the weight acting rails, the outer rail being lifted and the inner rail 
was 1.8 kilo. per square centimetre, and 130 mm. | jowered, the middle of the track remaining on the 
when the weight applied represented 6.2 kilos. per | jing of gradient. 

square centimetre. After this a similar piece of| The gauge was widened at the curves to the follow- 
ground outside the railway embankment, where the | ing extents :— 

rainwater had had no special chance of gathering, | 


er : Surv 2 = 800— i csae and en 

was tried in the same way, with the result that the | Carves of 8 8 i fa aun 
bar went down -2} mm. when 2.4 kilos. per square | ” = SSN... 2. ee 
centimetre were put on, and 75 mm. when 7.2 kilos. | = 250—375m. ... ... ... 20mm. 
= 200m. ag, ak Te 


per square centimetre were applied; these results mo 
clearly showing the special influence of the water in| The widening had its full value at the commence- 
the turntable pit. ment or end of the circular curve, being brought 


ings, is 155 kilos. The rails were fastened to the 
sleepers in the usual way except that spring washers 
were not used. Moreover, special spring-plate washers 
were employed at the fish-plates—see Fig. 55. These 
spring plates seem to answer well. Iron sleepers 
have their advantages, but in most cases they are 
not so cheap as creosoted pine sleepers, and the 
expense of maintaining the permanent way is greater 
when they are used, especially at the commencement, 
when the ballast bed has not had time to settle. 
They are also much more easily damaged in cases of 
derailments. 

Owing to certain difficulties in the execution of 
the work, the ballast applied was of a class rather 
different from what it ought to have been according 
to the specification. Puddingstone of very varied 
size was to a great extent used, and this kind of 
irregular ballast does not, of course, adapt itself well 
to the sharp-edged steel sleepers, which easily become 








Fig. 4—KUMMENAU STATION 


Now, it will, of course, be found that the greater ;down to normal gauge in steps of 5mm. per rail 
the carrying area the more pressure the ground will | length. Thus, if 20mm. widening be necessary, 
stand, and the results of trials, which as a rule are | the widening is distributed on four rail lengths. 
made with small carrying areas, may be taken as| In setting out this railway it was in places found 
safe data to work to. It is astonishing how well bad | difficult to get in straights between the transition 
ground can stand a fairly strong loading. 

Quite close to the station of Nesslau a mountain j 
rivulet is crossed with an arched bridge of 15m. 
span. The bridge is 9.7 m. broad, as it has to carry 
two tracks. One abutment was founded on sandy 

















unsettled on their bed. The writer has seen loose 
rock, only broken up to a small extent, affording an 
extremely rough large-sized ballast, but answering 
very well with wooden sleepers, which, of course, are 
much more easily kept stable than steel sleepers, 





















































clayish soil just of about the same kind as that below a 205 k eo =a 
the turntable, and very wet. ‘This material was - 7 
loaded with a pressure of 2.5 kilos. per square centi- a. e 
metre, and the foundation did not show any sign of 7 i“ : hah 7 | a ie Sel 
yielding, whereas the ground in the case of the turn- | 7 : + 1 Se 5 ae 
table would not stand the same pressure. my bd 
. ‘ 17,5 + /70 7.5% 195-4 + 106-7 — 75 + 

As showing the type of station employed on the —— 11 — a + 
line, we may refer to Fig. 54, which shows that at | 
Krummenau. : ke 170 ~ “" a 106 — 7 





PERMANENT WAY. 


Transition curves were used as usual. The maxi- 


mum velocity was fixed at 50 kiloms. an hour. 
“Tee Encinecr” 


With R = the radius of the circular curve, 
1 = the length of the transition curve in 


metres, 
8 = the yaad between centres of rails | gyryes of the reversed curves, the shortest straight | 
== -oU Mm. . ° 
_— aie ao | applied being 8 m. long. 
v = the velocity = 13.89 m. per second, The permanent way is laid with steel sleepers. | 


h = the superelevation of the outer rail, 
P = a constant, being :— 
For R = 200 to 450m., 9000 


| The rails weigh 36 kilos. a metre and the sleepers | 
61.6 kilos. each. The rails are 12m. long and have | 


15 a SEO, wee cnr, 2ORRO 
oo ae = GOO, ... oo. 12000 
» = 6000, ... ... 100000 





Fig. 55--SPRING PLATE WASHERS 


and if English engineers and railways prefer wooden 
sleepers, the writer thinks that they are quite right. 


TESTS OF MATERIALS, 
The mortar used was either so-called hydraulic 


for each rail length fourteen sleepers on straight | lime or Portland cement. Hydraulic lime cannot 
lengths or curves of more than 400m. radius, and | really be called hydraulic, as its hardening is very 
sixteen sleepers on curves of less than 400 m. radius. | dependent on the degree of moisture in the air. 
The total weight of a metre of track, including fasten- | Under water it does not harden at all, and if the 
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temperature be low, yet above freezing point, and 
the air damp it does not harden at all. Then when 
dry, warm weather comes it may harden even after 
having remained soft all through a winter. This 
is what happens as a rule, but there are exceptions, 
the mortar sometimes acting better and sometimes 
worse. Now it is clear that it may easily happen 
that mortar may be required to set hard and give 
strength very shortly after it has been applied. 
For instance, all retaining walls which are seriously 
stressed, as a rule, receive this stressing at an early 
date after their construction. In such cases it is 
much better to employ Portland cement. The differ- 
ence in cost is only small, if there be any difference 
at all, as we can use a weaker mixture than with 
hydraulic lime, and still be certain of a much greater 
resisting capacity and a reliable mortar. 

Mortar made of 1 part Portland cement to 4 parts 
of sand will for ordinary work answer exceedingly 
well, and even a mixture of 1 cement to 5 sand, if 
the mixing be done well, will give good results, and 
1 cement to 5 sand is not more expensive than 1 lime 
to 2} sand. From time to time samples of cement 
were taken for testing purposes, all the testing being 
carried out at the official Federal laboratory at 
Zurich. Samples of concrete were also taken and 
made into cubes so that the ultimate strength of this 
material might be tested. In all cases concrete 
samples were chosen from mixtures, where either 
the sand was dirty or not at all of a first-rate character, 
or, for instance, where concrete was mixed with salt 
to prevent it freezing, so as to get at the strength of 
the materials under unfavourable circumstances, 
which easily occur. The samples were taken without 
warning to the contractor in order to detect any 
unreliable mixing. The results obtained were, under 
the circumstances not at all bad, this being mainly 
due to the good quality of cement used. 








COMPETITION WITH GERMANY AND 
AUSTRIA. 


CoNTINUING our summary of the reports recently issued 
by the Commercial Intelligence Branch of the Board of 
Trade, we take up one dealing with 

Iron AND STEEL WIRE. 

The wire here dealt with is of many kinds, including 
rolled, drawn, galvanised, fencing, barbed, and uninsulated 
electric wire. We feel by no means certain that the 
figures for the three countries are strictly comparable, 
but, quoting the report, we find that the German exports 
for one year are valued at £3,176,000, Austria’s at £51,300, 
and our own at £1,058,100.* The United Kingdom is by 
far Germany’s best market for this class of trade, our 
imports being valued at £643,000. More than half this 
figure is accounted for by our imports of rolled wire. To 
Japan, Germany sends wire to the value of £275,000, of 
which sum 87 per cent. represents galvanised wire. Argen- 
tina takes £269,000 worth of German wire, 90 per cent. 
of it being galvanised. Australia and New Zealand also 
provide a good market, their imports of German wire 
being valued at £188,000, two-thirds of which stand for 
galvanised wire. In comparison with these figures Great 
Britain’s export trade is unsatisfactory. To Australia 
and New Zealand we send wire to the same value as 
Germany. Our exports to Japan are not 6 per cent., and 
our exports to Argentina are barely 32 per cent. of Ger- 
many’s. Germany also surpasses us in British India and 
Malacca, Denmark, Roumania, Switzerland, Portugal, 
Norway, Brazil, and Uruguay in each case by a very large 
margin. In South Africa, while the comparative figures 
show an advantage to us, it appears that last year Germany 
very considerably extended her trade, particularly in 
fencing wire, the market for which is very brisk and growing 
in magnitude. American manufacturers, however, surpass 
both German and British’ in supplying South Africa’s 
demand for fencing wire. Turning to Australia, we find 
a probable explanation of Germany’s success in the fact 
that the average value of German wire—excluding barbed 
wire—was about 10s. per cwt., while British wire was 
3s. dearer. The notes on certain specified markets given 
in this report are particularly worthy of attention. 


Iron or Steet Screws, Natts, Botts, anp Nuts. 


According to this report, there is approximately an 
equality in the total value of Germany’s and Great Britain’s 
exports of the goods specified, the German figure being 
£1,241,150 and the British £1,201,400. The Austrian 
exports are valued at but £86,200. It may be noted that 
the German total includes a sum of over half a million, 
representing the country’s exports of wire tacks, whereas 
there is no corresponding heading in the British total. There 
are further indications that the figures quoted are not 
strictly comparable. It appears, however, that the 
Australian, Indian, and South African markets are clearly 
in our hands, and that we hold more than half the trade in 
Egypt, China, Brazil, Argentina, Chile, and Cuba. In all 
the important European countries, in the Straits Settle- 
ments, Dutch East Indies, and Japan, German manufac- 
turers have the upper hand. With Russia Germany does 
over four times as much trade as we do. Holland is 
returned as being Germany’s best customer, although the 
persistence with which the Netherlands appear in this 
capacity in these reports makes us doubt whether or no 
Germany’s exports through Holland are classified both as to 
Holland and to their final destination. The figure given 
for the Dutch trade is £98,200. Our exports to the country 
are valued at £24,600. Germany conducts a very large 
trade in wire nails with Japan, and one in screws, bolts, and 
rivets with Italy. 


ANCHORS, GRAPNELS, AND CHAINS. 
British anchors and grapnels seem to hold almost 


* The figures quoted here and throughout this article for the German 
pe ot poy ig the year 1912, while those for Austria and Great Britain 
a 4 








undisputed favour, the exports being valued at £240,400, 
as compared with Germany’s figure of £22,900. As for 
chains, the figure given for this country’s export trade is 
£446,800 and for Germany’s £142,800. Austria*exports 
no anchors and but £11,910 worth of chains. The best 
opening for British chain makers would appear to be in 
Russia, to which country Germany exports goods to the 
value of £10,400. 


Ratt Locomotives. 


In our issue of August 28th we published an article 
dealing with the German locomotive trade. The report 
now before us forms an interesting}corollary to that 
article. We may say at once that the Austrian exports 
of locomotives are negligible. The German export 
are given for the years 1912 and 1913 and for the first six 
months of 1914. In 1912 Germany exported locomotives 
to the value of £1,857,500, and in 1913 to the value of 
£2,712,100. British exports were valued at £2,137,200 
and £2,781,911. Thus both countries increased their 
exports, but Germany much more so than Britain. During 
the first six months of 1914 Germany’s exports were valued 
at £809,950, as compared with £1,183,350 in the first six 
months of 1913. The German figures are set forth under 
four headings, namely, (1) tender locomotives weighing 
10 tons or less, (2) tender locomotives weighing over 10 tons, 
(3) locomotives without tenders, and (4) locomotive 
tenders. It is perhaps significant that the drop in the 
figures for the first six months of 1914 is very largely 
accounted for by a decrease of 97 locomotives in the second 
class. It may also be noted that the engines of this class 
actually exported had an average weight of only 23 tons, 
whereas for the first six months of 1913 the average weight 
was 36 tons; for the whole of 1913, 38 tons; and for the 
whole of 1912, 35 tons. Comparing the German export 
trade of 1912 with the British of 1913, we find that this 
country holds an overwhelmingly strong position in India 
and Argentina, and has done well in Holland. Germany 
is predominant in France, Spain, Italy, the Balkans, 
Russia, Dutch East Indies, China, Japan, Brazil, and Chile. 
In Scandinavia, Denmark, Belgium, Tunis, Morocco, 
Egypt, Korea, Japan, and Cuba her position is also better 
than ours. The notes on certain of the markets should be 
of great interest to British locomotive builders. We may 
briefly summarise a few of the more important points :— 

British South Africa.—What ground we have lost here 
seems to have been taken from us by the underquoting 
of the Germans. As an example, the case of ten loco- 
motives ordered ultimately from Germany at a price of 
£5160 each may be quoted. The lowest British tender 
amounted to £6515 f.o.b. Glasgow and the highest to 
£7190 f.o.b. Birkenhead. By placing the order with the 
Germans the Government. Railways of South Africa saved 
a total sum of £13,550. Late delivery seems also to be a 
point against our manufacturers, although it is not speci- 
fically alleged against the locomotive builders. 

Egypt.—During the five years preceding 1912, Egypt 
imported 113 locomotives, 48 being from Britain and 
53 from Germany. 

Spain.—Locomotives weighing over 35 tons are bought, 
it seems, principally from Germany, Britain supplying the 
lighter engines. 

Roumania.—This country seems worthy of more atten- 
tion from our builders than it appears to obtain. For a 
recent contract twenty-eight manufacturers tendered, 
only one of whom was British. The State Railways have 
recently obtained a new credit of £640,000 for their various 
requirements. 

Dutch East Indies.—In the locomotive, as in other 
industries, Germany recognises the importance of the 
Dutch East Indian market. On the Java State Railways 
65 per cent. of the locomotives are of German origin and 
only 23 per cent. of British. On the East Coast of Sumatra 
Railway all the 65 engines in use are German. 

Costa Rica.—Two tank and two tender locomotives 
recently acquired from Germany are said to be giving 
entire satisfaction. The costs were as follows :—Tank 
engine, 33 tons, £2125; tank engine, 45 tons, £2430; 
tender engines, 50 tons, £2350 each. The engines were 
paid for in twelve monthly instalments. 

Argentina.—The following is quoted from an American 
consular report :—‘‘ In 1910-11 the Government pur- 
chased 150 locomotives, of which 90 were German and the 
balance English. The English locomotives were made by 
a concern that underbid the Germans, but without profit, 
as the order was taken simply to keep the factory going. 
It is expected that the Government will again call for bids 
in 1914 on another order for locomotives.”’ It might be 
inferred from this that our trade with the Argentine is 
not very prosperous. Nevertheless, it is stated earlier 
in the report that in 1912 German locomotives were 
exported to the country to the value of but £76,600, while 
our manufacturers in 1913 executed orders to the total 
value of £695,600. 

China.—The locomotive industry seems here to have 
good prospects, but it is stated that it is impossible for 
firms to compete for orders without having financial interest 
in the railway undertakings. 

Japan.—We seem to be losing ground in this country 
to both Germany and America. In 1911, 60 locomotives 
were ordered, 24 from the States, 24 from Germany, and 
12 from Britain. In 1912, 54 goods locomotives of the 
Mallet type were ordered, 42 from the States and 12 from 
Germany. The engines were of the 0-6—6—0 type, with 
tenders, and the prices quoted were as follows :— 


£ 
Henschel und Sohn .. .. .. 3641 
Baldwin Locomotive Works .. .. 4032 
American Locomotive Company .. 3769 


CycLEs AND PARTS THEREOF. 


Great Britain leads easily in this field, the total value 
of her exports being £2,087,200 to Germany’s £1,335,500 
and Austria’s £4700. We lead both as regards cycles and 
cycle parts. Thus of complete cycles we exported in 
1913 goods to the value of £609,500, of rubber tires 
(separately) £411,500, and parts of metal, leather, &c., 
£1,066,200. The corresponding German figures for 1912 
were £347,200, £238,800, and £749,500 respectively. 
Germany does a very good trade in this country in cycle 
parts (£64,250), and in tires (£43,200). Complete cycles, 


however, represented only £50 in £1912. Her best 
customer for complete cycles is Holland (!), with Russia 
second. Denmark is her best market for cycle parts, 
with Holland just a shade behind. Holland is first as 





regards tires. In many parts of the world American 
competition is more serious to us than German. 


Motor Cyctes. 


Here, again, Britain leads easily, the exports of the three 
countries being :—Britain, £733,300 ; Germany, £124,600 ; 
Austria, £5600. Other causes than lowness in price have 
clearly at times an influence on a country’s export trade, 
in spite of what we are so frequently told is Germany's 
secret of success. Thus, in the motor cycle trade, the 
dearer the machines the larger the exports seems to be 
the rule. The average price of the Austrian motor cycles 
covered by the returns works out at £36, of the German 
machines £40, and of the British actually £50. The 
German trade with Great Britain is small, being valued at 
only £8050. Germany leads, however, in Scandinavia, 
Denmark, Portugal, Roumania, and Russia. 


Motor CARS AND PARTS THEREOF. 


In the motor car trade, according to this report, we 
take second place to Germany. This is probably ex- 
plained by the fact that the British returns exclude motor 
tires sold separately, while the German returns presumably 
include tires under the heading of “other parts.” The . 
difference in the manner of presenting the returns is too 
great to permit of any satisfactory comparison being made. 
We will therefore quote the statistics in full :— 


Exports from Germany (1912). 








No. of cars, &c. £ 
P. ger cars (including chassis) .. .. 7953 .. .. 3,252,800 
Cc ial cars (including chassis) .. 388,650 
Motor car parts— 
Engines .. we 2096 68,950 
Other = 402,950 
Total .. —_ 4,113,350 


Exports from Austria-Hungary (1913). 








No. of ears, &c. £ 
P. ger cars (including chassis) .. .. 378 245,400 
oO ial cars (including chassis) .. 23 21,900 
Engines for motor cars.. .. .. «. — 20,750 
TON ae. 3h See a oe 288,050 

Exports from United Kingdom (1913). 

No. of cars, &c. £ 
Motor cars (complete) .. . TRE .. .. 2,306,400 
Motor chassis .. .. .. .- -- 1234 465,300 
Parts of motor cars (except tires) — 788,200 
Total .. _- 3,649,900 


It will be seen from these figures that the average price 
of a German passenger motor car is about £410 and of a 
German commercial vehicle £560. The corresponding 
Austrian figures are £650 and £950. The figures in the 
table, however, include an unstated number of motor 
chassis, so that their average prices are only broadly correct. 
The average price of a British car, passenger or commercial, 
works out at £315, while the average price of a British 
chassis is £380.* In view of the differences existing in the 
manner of making the returns, it is unsatisfactory to com- 
pare the positions of the three countries in the markets 
of the world. It appears, however, that Germany’s prin- 
cipal market is Russia, followed by Brazil, the United 
Kingdom, and Argentina. Austria’s principal market, 
and the only one in which apparently she is our serious 
competitor, is Russia. The whole of this report—it runs 
to 38 pages—should be carefully studied by our motor 
car manufacturers, as should two special reports drawn 
up by the United States Consular officers, copies of which 
may be inspected at the Commercial Intelligence Branch’s 
Office, 73, Basinghall-street, E.C. 








Tue Junior Institution or ENGINEERS.—-The Council of 
the above Institution has elected the Marquess of Graham as 
its President for the year 1914-135, in succession to Sir Boverton 
Redwood, Bart. The Vickers Prize, consisting of a gold medal 
and premium of instruments or books, has been awarded to 
Mr. James Richardson, Assoc. M. Inst. C.E., for his paper on 
‘* High-power Diesel Engines: Their Development for Marine 
Service.” Mr. Richardson has also been fortunate enough to 
secure the Institution Medal for the same paper. The other 
awards of this Institution have not yet been announced. 


INsTITUTE OF CoMMERCE.—We are asked to state that in 
connection with the proposal to form an Institute of Commerce 
representing all the specialised sections of British trade, a meet- 
ing will be held at the Savoy Hotel, in London, on Thursday, 
October 8th, at 2.30 p.m., to consider questions in connection 
with the movement. We are informed that invitations to 
attend the meeting are being issued to the chairmen, directors, 
and secretaries of the various Dritish trade associations. Appli- 
cations for tickets from trade organisations for their delegates 
should be addressed to Mr. J. Taylor Peddie, Exhibition Build- 
ing, Aldwych Site, Strand, W.C. 


InsTITUTE OF MARINE ENGINEERS.—At the Institute of 
Marine Engineers, on Monday, September 21st, a demonstration 
was given of the Amalgaline system of metal jointing by Mr. 
Harden, the inventor of the process. Before giving the demon- 
stration Mr. Harden read a short paper in which he stated that 
the process effected a complete fusion between the surfaces 
joined. In marine work the principal uses to which the system 
is applied are the flanging of pipes, the seaming of lead used in 
refrigerating chambers and general sanitary work. ‘The system 
of flanging was first adopted by Messrs. Doxford, of Sunderland, 
and the process is now in general use among shipbuilders on 
the Clyde, the Tyne, the Tees, and the Wear. The system is 
not confined to the use of small pipes, but is used in an ordinary 
way on pipes varying in bore from 3in. to 9in. Like lead 
burning, it is an autogenous process, but instead of using an 
intense local heat the fusion is effected by the action of the 
Amalgaline on the surfaces it is in contact with, forming an 
amalgamation between the lead of the flange and the lead pipe. 
The material used is in the form of a metallic ribbon .002in. in 
thickness, practically a pure metal, which, when placed between 
the surfaces of lead and subjected to heat, fuses at a temperature 
of 160 deg.—lower than the actual fusing point of lead—and 
in fusing it causes the lead surfaces to run together at a lower 
melting point than that of the body of the lead. This running 
together has an autogenous effect, and by intermolecular 
absorption the minute particles of Amalgaline are dissipated 
into the body of the lead, which, by reason of the absorption, 
becomes stronger at the junction than elsewhere. Demonstra- 
tions of flanging and various other uses of the process were given. 





t That the ave price of a British chassis comes out higher than the 
ave’ price of a British car complete may be explained on the supposi- 
tion t our export trade is conducted principally in the cheaper qualities 
of completed cars and the dearer qualities of chassis, 
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ELECTRIC VEHICLES. 
No. VIL* 


In America, where labour-saving devices are in 
great demand, electric trucks are used extensively. 
At American railway stations, docks, warehouses, 
and factories these trucks are employed for the trans- 
They are simple to 


portation of all kinds of goods. 





THe Encinetr 


and double platform types. Some have the battery 
and driving mechanism below the platform. The 
industrial tractor is meeting the need for a trackless 
vehicle capable of towing tractors of various types. 
The simple industrial or goods truck is built in sizes 
and capacities suitable for moving loads on piers, in 
goods sheds, warehouses, and industrial establish- 
ments generally. 














Fig. 43—ARRANGEMENT OF CONTROL GEAR 


operate, cheap to run, and provide a means of moving 
goods much more rapidly than is possible with the 
hand-operated trucks commonly employed in this 
country. There are many kinds of these trucks, and 
to describe them all would occupy much more space 
than we have at our disposal. Each type has its 


A firm that has built a large number of electric 
trucks is the Elwell Parker Electric Company, ot 
Cleveland, Ohio, represented in this country by the 
Railway Track Supply Company, of 80, Gracechurch- 
street, London, E.C. Many types of trucks are made 
by this company, but most of the mechanical and 


The other half of the platform operates the brakes, 
and when it is depressed the wheels are free ; in other 
words, the brakes are off. Details of the control 
gear are given in Fig. 43. Ais the motor suspension 
spring, B the controller spring, C the brake spring, 
D the two halves of the driver’s platform. E the 
controller bell crank lever, F the switch spring, H 
the brake countershaft lever, I the controller bracket, 
IX the controller lever. and L the automatic switch 
lever. A truck with control gear fitted at both ends 
is shown in Fig. 44, and another truck, known as the 
maker’s miscellaneous goods truck, in Fig. 45. This 
truck, it will be noted, is controlled at only one end. 
If the operator steps off the platform the circuit is 
opened and the brakes applied. To ensure additional 
safety the controller handle is arranged so that if it 
is released by the driver it takes up its neutral posi- 
tion. When the trucks are used on crowded plat- 
forms and other places where accidents are apt to 


occur these automatic arrangements are a great 
advantage. The four-wheel steering mechanism 


shown in Fig. 46 is also a feature of these trucks to 
which the makers call particular attention. All the 
four wheels are operated by the steering handle and 
all the steering knuckles and arms are drop forgings, 
The design of the heavy solid rubber is worthy 


of note. By adopting this four-wheel steering 
arrangement the turning radius is reduced to 


about one-half of that necessary with trucks fitted 
with two-wheel steering gear, and it is therefore 
possible to turn the trucks in crowded places, such as 
platforms, gangways, &c., where short turns are 
necessary. The four wheels are controlled simul- 
taneously by a removable steering lever connected 
with a steering post at either end of the truck. The 
direction in which the truck turns is indicated by 
the position of the steering handle. 

Trucks fitted with steering gear at each end have 
two platforms, so that it is possible to drive from either 
end with equal ease and to reap the benefits of the 
automatic controlling arrangements just described. 
These trucks offer special advantages at congested rail- 
way stations, where there is littleroom on the platforms 
for turning. Power from the motor is transmitted 





























Fig. 44—TRUCK WITH CONTROL GEAR AT EACH END 


own merits for certain kinds of work, the goods truck 
being very elastic in the range of services performed 
and may be fitted with special equipments, such as 
hand winches, small hoists, booms, &c. The battery 
truck crane, the baggage truck, and the electric | 
tractor are modifications of the simple goods truck, 
their functions varying somewhat in each case. The 


electrical details are the same in all types. The 
special features are automatic control, automatic 
brakes, and four-wheel steering. The railway bag- 
gage truck is fitted with control gear at each end. In 
all cases the driver stands on a small platform and | 


| operates the steering lever with his right hand and 


The | 


the controller handle with his left hand. 


| 

















Fig. 46—-UNDERSIDE OF TRUCK, SHOWING FOUR-WHEEL STEERING GEAR 


applications of the first vehicle may be divided into 
three classes: hoisting, hoisting and carrying on the 
hook, and towing trailers. The baggage truck has 
a field of its own in the handling of baggage and mail, 
many advantages being claimed for the drop frame 


* No. VI. appeared September 11th. 





| 


operating platform is divided into two halves; the 


| trucks in dynamite works with perfect safety. 
| gear housing encloses the main driving gear as well 
as the differential and brake bands, and the lever at 
the right of the gear housing operates the brakes, 
which are of the internal expanding type. 


F.g. 45—MISCELLANEOUS SERVICE TRUCK 


to the driving wheels through double reduction spur 
gearing, the motor pinion engaging the differential 
gear on a countershaft fitted with forged universal 
pinions at each end, which in turn engage with internal 
cast steel spur gears riveted to each of the driving 
wheels. Fig. 47 shows the motor and driving gear, 
the whole being enclosed in an aluminium housing 
which is dust and spark-proof. As all the parts are 
totally enclosed it has been found possible to use these 

















Fig. 47—MOTOR AND DRIVING GEAR 
The 


The 


left half, or the half on the same side as the controller | driving wheels and axles, which are shown in Fig. 48, 


handle, is arranged to operate the automatic switch 
or circuit breaker. As long as the operator remains 
on the platform the main circuit is closed, but when 
he steps off the platform it is opened automatically. 


| are made of the best vanadium cast steel and drop 
forgings. 
Timken roller bearings. 
ployed there is no possibility of warping. Solid rubber 


In the hub of each wheel is mounted two 
Since steel wheels are em- 








Ocr. 2, 1914 


THE ENGINEER 


323 








tires 3}in. wide are fitted to all the wheels, and the rubber 
is V nilcanised on a separate metal base ring. The metal 
base is then pressed on to the rim of the wheel with a 
pressure of from 6 to 8 tons. On the motor differ- 
ential gear and countershaft Hess Bright annular 


bearings are used. Fig. 49 shows the driving 
gear with the housing removed. Each end of 


the driving shaft, it will be noted, is connected 
to universal pinions, which mesh with the toothed 

















Fig. 48—DRIVING WHEEL AND AXLES 


rim of the driving wheel. The pressed steei 
frame is composed of two centre sills of 4in. section 
and two side sills of 3in. section tied together 
with a substantial end construction of pressed 
steel, which provides sockets for the hickory and 
standards. The base or floor is composed of 1 fin. 
maple wood, and the ends of the floor boards are 
protected by side sills and each board is removable. 
The hickory and standards are protected by pressed 


Fig. 49—DRIVING GEAR WITH HOUSING REMOVED 

















steel channels, which cover them for more than three- 
fourths of their height. 

Fig. 50 shows the operating platform controller, 
&c. When the platform is in the position shown 
the automatic brake is set, the circuit breaker is 
open, and the truck therefore cannot move. If 
the driver stands upon the platform it assumes the 
position in Fig. 51, and under these conditions the 





Fig. 50—OPERATING PLATFORM—STATIONARY POSITION 


brakes are released and the circuit breaker closed. 
A hand lever operates the controller, which, as 
Fig. 52 shows, is a drum controller. Its lever engages 
with a sprocket and gives three speeds in either 
direction. The direction of movement is determined 
by the position of the controlling handle ; when it is 
pulled upwards the truck moves forward and when 
pushed down it moves backward. It is impossible 
to disengage the controller handle whilst the truck 





is running. The controlling drum, its contacts, and 
contact fingers are easily renewed, and the whole is 
enclosed in an aluminium casing. At the right of 
the controller is the automatic switch, which, as 
already explained, opens when the driver leaves the 
operating platform, irrespective of the position of the 
controller. It will only close, however, when the 
controller is in the “ off” position. When trucks 








Fig. 5I—OPERATING PLATFORM—RUNNING POSITION 


have two operating platforms, as shown in Fig. 44, 
the platforms are interconnected and operate together. 
The Elwell Parker motor is specially constructed 





for truck service. It is wound to operate at a 
pressure of 24 volts and gives a good starting 
torque with a small starting current. It develops 
sufficient power to run a truck fully loaded 
on a 10 per cent. gradient. Edison or lead cells 

















Fig. 52-CONTROLLER 


are fitted to these trucks. In the former case 
a 2l-cell A6 battery is used, having a capacity of 
225 ampére-hours, and in the latter case a 12-cell 
15-plate battery, having a capacity of 196 ampére- 
hours. The battery cradle is carried on springs and 
is designed so that the battery may be quickly 
removed and another put in its place. In this way 
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Fig. 53—DIAGRAM OF CONNECTIONS 


it is possible to use the truck continuously day and 
night, but arrangements are made for charging the 
battery whilst it remains in the cradle. Attached 
to the battery box is a charging receptacle, the plug 
for which is connected to the battery leads, as shown 
in the diagram of connections—Fig. 53. 








The company’s baggage trucks are specially 


designed for railway station platform work, such as 
the handling of luggage between trains and cloak 
rooms. The straight frame truck is suitable for use 
where the rails are level with the platform, whilst 
the drop frame truck is intended for stations where 
the rails are below the platform or where the floors 
of the luggage vans are a little above the station 
platforms, as is the case at the Pennsylvania station 
and the Grand Trunk station in New York City, 
where many of these electric trucks are in use. The 
floors of the luggage vans are then approximately 
on a level with the floors of the electric trucks. The 
latter truck is also useful in factories and other indus- 
trial establishments and also in docks. The turning 
radius of these trucks is 12ft. to 15ft., and both types 
are made with control equipment at both ends. The 
following specification relates to the drop frame 
truck :— 


Capacity... 4000 Ib. 
Speed, empty 7 to 8 miles per hour 
Speed, loaded... 5 to 6 miles per hour 
Weight with lead battery 3150 Ib. 
» Edison battery 3000 Ib. 
Lead battery. ‘ ‘We ells, 1 15 plates, 196 ampére-hours 
Edison battery _ 21 cells A-6 type. 
Turning radius of outside w heels . 16ft. ; 
Length over body 5 12ft. 4gin. 
Length of centre platform 6ft. 2in. 
Length of end “eae 2ft. 74in. 
Width over b: wa 3ft. on. 
Height over pees. platform PS 10}in. . 
Height over end platforms 2ft. 94in. 
Height over end stakes 7tt. 


The next table relates to ‘the straight frame truck, 
which is not illustrated :- 


Capacity.. .. 4000 Ib. 
Speed, empty 7 to 8 miles per hour 
Speed, loaded... 5 to 6 miles per hour 
Weight with lead battery 2930 Ib. 

2780 Ib. 


Weight with Edison battery ee 
Lead battery. ag cells, 15 plates, 196 ampére-hours 


kdison battery cells A-6 type 


Turning radius of outside wheels . 12 >t. 
Length over body .. ais 12ft. 4gin. 
Length of platform 11ft. 43in. 
Width over body... 3ft. Yin. 
Height over platform 2ft. Sgin. 
Height over end stakes 7ft- 


The miscellaneous wenekionne track shown in Fig. 45 
is suitable for many classes of service, and we are told 
that the Great Western Railway Company has ordered 
fourteen of these trucks for use in the Swindon 
locomotive works. Other railways using Elwell 
Parker electric trucks are the Great Central and 
Lancashire and Yorkshire Railways. In America the 
railway companies employ them extensively. 

The following is the specification for the miscel- 
laneous warehouse type :— 





Capacity.. .. 4000 Ib. 

Speed, empty “ 7 to 8 miles per hour 
Speed, loaded... 5 to 6 miles per hour 
Weight with lead battery ee 2030 Ib. 

Weight with Edison battery .. 1880 ib. 

Lead battery... a 12 cells, 15 plates 
Edison battery : 21 cells A-G 

Turning radius of outside wheels . 9ft. Gin. 

Length over body a a 10ft. Zin. 

Length of rear platform ra 7ft. 10in. 

Width over body, front end 3ft. 2in. 

Width of rear platform ‘ 3ft. lin. 

Height over body, front end . 3ft. 9}in. 

Height over rear platform lft. 94in. 


All these trucks are very simple to work — so 
simple, in fact, that they may be operated by boys, 
who may also be entrusted with the work of loading 
and unloading. With current at jd. per unit the 
cost of current per day is under 6d., and the saving 
introduced by using electric trucks instead of hand 
trucks is said to be no less than 40 per cent. 

In this article we have by no means described 
all the electric trucks made by the Elwell Parker 
Company, but those dealt with represent typical 
examples of some of the trucks commonly used in 
America, and the illustrations of the component 
parts serve to indicate the general lines on which 
the Elwell Parker trucks are constructed. 








WAR ITEMS. 


THE War-office, in thanking the Commercial Motor 
Users Association for its “‘ generous and patriotic offer 
to assist the War-office in the organising and staffing 
of the mechanical transport formations of the Army,” 
has intimated that its present need of commercial motors 
and drivers is satisfied. There are a few vacancies for 
competent boilermakers and skilled artificers, and highly 
trained men are requested to communicate at once with 
Mr. Frederick G. Bristow, F.C.1.8., Secretary, the Com- 
mercial Motor Users Association, Room 58, 83, Pall Mall, 
London, 8.W. The Association is now in a position to 
concentrate its energies on meeting the situation caused 
by the dislocation of the country’s mechanical transport 
by the present war requirements, and hes opened the 
following registers to enable users to secure renewed services 
and increased efficiency for the delivery of their goods : 
—(1) C.M.U.A. Hire Register, (2) C.M.U.A. Drivers’ 
Register, (3) C.M.U.A. Motor Transport Exchange. 
Fully qualified steam wagon and petrol vehicle drivers 
of not less than two years’ driving experience and with 
good records who are available for civil employment 
should communicate with the Secretary at the above 
address. 





* * * 

Tue British Aluminium Company, Limited, has arranged 
for the release of a considerable number of its staff and 
employees who have answered the country’s call to the 
Colours. Up to the present, 453 men—equivalent to 
20 per cent. of the company’s employees—-have joined 
the forces. At the Kinlochleven, Larne and Milton works 
and at the head office, the response has been both prompt 
and enthusiastic, some 40 per cent. of the total employees 
at Kinlochleven alone having volunteered, which includes 
practically all those who are eligible. In addition to this, 
about 200 of the men employed at the company’s Milton 
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(North Staffs) rolling mills are being drilled nightly by 
their mates whe happen to be old soldiers, and both there 
and at Larne more men are joining daily. The places 
of those who have been called up are being kept open 
pending their return, temporary provision being made 
in the meantime by drawing men from industries which 
are slack during the war or from those who are otherwise 
unfit for service. Financial provision is being made for 
the staff in accordance with their responsibilities, and the 
families of all married employees serving with the Colours, 
or others dependent upon them, are being paid 10s. 
weekly, those residing on the company’s premises doing 
so rent free for the present. Every effort is being made to 
keep the company’s various plants fully occupied. 


* * * 


Ir is announced under date of September 30th that 
the Board of Selection for the Engineer Units of the Royal 
Naval Division will continue to interview applicants 
until the end of this week. Applicants—who must have 
had actual experience of constructional work—are required 
to attend in person at No. 2, Savoy-hill, W.C., between 
10 a.m. and | p.m. or between 2 p.m and 4 p.m., Saturday 
10 a.m. to 1 p.m. only. 

x * * 


MemMBERrs of the Institution of Automobile Engineers 
who took part in the summer visit to Belgium in July 
last, and in fact all those who are interested in the industry 
generally, will be glad to learn that the destruction wrought 
by the Germans has not been so great as was feared. For 
instance, a letter has been received at the offices of the 
Institution from the English manager of the F.N. Company 
stating that M. Galopin, who acted as host to the Institu- 
tion, has written to say that the factory at Liége is per- 
fectly intact and that the clerical departments are back 
at work preparing for next year’s programme. Another 
Liége factory, that of the Société John Cockerill, is still 
at work executing orders. The Derihon factory, also at 
Liége, has not been destroyed and the Bros. Derihon are 
in good health and spirits, but, of course, no work is being 
done. No definite news has been received regarding the 
works of Messrs. Dyle and Bacalan at Louvain, but it is 
believed that the factory is undamaged, though the offices 
have been destroyed and the hands dispersed. The 
Minerva works at Antwerp have not yet been damaged 
by Zeppelins, though attempts have been made upon them. 
The factory is at work much as usual, though some of its 
energies have been diverted from the manufacture of 
cars. Members of the Institution will be particularly 
pleased to learn that Messrs. Greiner, pére et fils, together 
with their wives, are all well and that the factory of Messrs. 
Mabille and R. Pelgrims at Mariemont, though it has been 
in the thick of the fighting, is undamaged and is actually 


at work. 
* * « 


Ir is officially announced that “ all persons resident, 
carrying on business, or being in Our Dominions’ may 
pay any fees necessary for obtaining the grant, or for 
obtaining the renewal of patents, or for obtaining the 
registration of designs or trade marks, or the renewal of 
such registration in an enemy country - and also may pay 
into the British Patent-office in London on behalf of an 
‘*enemy ” any fees payable on application for, or renewal 
of, the grant of a British patent, or on application for the 
registration of British designs or trade marks, or the 
renewal of such registration. The German, Austrian, 
and Hungarian Patent-offices have issued various tem- 
porary rules and indulgences to safeguard certain rights 
of applicants and patentees which might otherwise have 
been jeopardised or lost by reason of delays arising out of 
the hostilities. Switzerland, though not a belligerent, 
has likewise provided for special extensions of time for 
payments and for other matters. The United States 
Patent-office, whilst it has no authority to extend the time 
of filing applications delayed ‘‘ because of the unsettled 
condition of European affairs,” will probably present the 
matter to Congress with a view to the obtainment of 
legislation to remedy the disabilities arising out of such 


delays. 
* * * 


THE British Fire Prevention Committee desires it to 
be known that a certain number of reserve firernen—over 
thirty-five years of age—of good character and experience, 
is available from the Committee’s Special Fire Service 


Force, to do either part time or full time watch or patrol | 


service on factories and works engaged upon Government 
emergency orders. Applications should be addressed 
to the Registrar, British Fire Prevention Committee, 8, 
Waterloo-place, London, S.W. 


* * * 


H.M. TrapE CoMMIssIONER at Melbourne reports— 
August 12th—that the financial position of the country 
is strong, the gold coin held by the banks, the Treasury, 
and in private hands being estimated to exceed forty 
millions sterling. There is a tendency to restrict credit 
in trading to all but the first-class firms. Some of the 
mines are taking steps to work short shifts, and some may 
close down. None of the public works in progress through- 
out the country is apparently being affected. The activity 
in the building trade will probably fall off. 


* * * 


THE officer in charge of H.M. Trade Commissioner’s 
office in Sydney reports—August 19th—that business is 
going on in much the same way as usual. The general 
feeling seems to be that for some time in the future the 
purchasing power of the public will be limited, and mer- 
chants are rather chary of carrying large stocks in conse- 
quence. In the future there must be expected a severe 
check on the activity of the industrial and commercial 
community in Sydney, and money is bound to be scarce. 


* * * 


THE Imperial Trade Correspondent at Adelaide writes 
—August 15th—that British shippers of goods to Australia 
in British vessels, who have drawn against the documents, 
need have no fear about the draft being met, as the goods 
will represent even better value to the consignees now 
than they would under normal conditions. Imports are 
likely to continue, but on a restricted scale, as orders 





placed in future will be limited to absolute necessities- 
Exports for the time being have ceased, as the extra war 
risk charged by the insurance companies is practically 
prohibitive. The wool sales have been postponed. 


* * * 


Tue Imperial Trade Correspondent at Toronto reports 
—September 9th—that financial conditions general y in 
Ontario are good. The chartered banks are in a strong 
position, and their managers state that legitimate borrowers 
will have no reason to complain of lack of credit facilities. 
There are signs, however, that the banks, as is perhaps 
natural under present disturbed conditions, will not grant 
loans for any great extension of factory operations, or for 
much new work of any nature. Vhile the general financial 
situation is good there is an unmistakable spirit of economy 
on the part of the individual, the factory, the wholesale 
house, and public authorities. In the aggregate this 
means a reduced purchasing power for the time being at 
least, but at the same time it appears to be a good period 
for a close study of this market by those British houses 
desiring to do business now and in the future. British 
firms should in all cases quote strictly inclusive prices to 


Canadian buyers. 
* * * 


His Masesty’s Trade Commissioner reports—August 
25th—that there seems to be no doubt that British trade 
in South Africa will receive an enormous impetus as a 
result of the complications in Europe, although it may be 
acknowledged that the immediate prospects of trade are 
not of the best. There is considerable anxiety on the part 
of merchants with regard to stocks now on the water ; 
but the effect of the moratorium in operation in the United 
Kingdom is that merchants fear that oversea manufac- 


on the rails of the incline, while its river end is carried by 
several pairs of wheels. The deck of this cradle has an 
upward inclination of 1 in 45 towards the river, to prevent 
cars from running away. This cradle is hauled up or let 
down the incline by a cable and drum so as to keep its 
river end at a uniform height above the water, whatever 
may be the level of the river. 

The ferry boat is of steel, and in order to give sufficient 
stiffness on a shallow draught it has two longitudinal 
trusses, the lower booms of which are built into the bottom 
of the hull, while the upper booms extend about 4}ft. above 
the deck. There are also trusses built into each side of 
the hull. The boat is 121ft. long, 25ft. beam, 34ft. wide 
over the paddle-boxes, and 4}ft. deep, with a maximum 
loaded draught of 3ft. The hull is divided into five 
water-tight compartments, which can be entered only 
through manholes in the deck. There are also eight 
transverse trusses to carry the load of the line and cars. 
The two longitudinal trusses are spaced 13ft. apart, with 
the lines laid between them, the rails being secured to 
timber longitudinals. The line has an upward inclination 
at each end, so that the cars have no tendency to run off, 
but they are secured in place hy chocks and chains. 

Outside of the trusses are two deck-houses or cabins, 
while at the centre of the hull is a steel tower supporting 
an elevated pilot-house. The trolley wire is carried on 
transverse frames of gas piping. 

On each side of the hull is a 15ft. paddle-wheel driven 
by a four-cycle vertical petrol engine through gearing. The 
engines are entirely independent, but in case of accident 
to an engine the paddle shaft gears can be connected by 
an intermediate cross shaft. Each engine is of 55 horse- 
power at its normal speed of 400 revolutions and has six 
cylinders 7in. by 9in. Each engine is placed with its 
crank shaft parallel with the keel, and its shaft carries a 
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PETROL TRAIN FERRY ON THE OHIO 


turers in all parts of the world will not be disposed to trade 
with the South African market so long as it is thought that 
payments for consignments are liable to be temporarily 
withheld in transit by the London banks. 


* * * 


THE importance of attention being paid to the following 
details of trade organisation by British manufacturers 
desirous of taking advantage of the extended possibilities 
of the South African market as a field for their enterprise 
is to be emphasised :— 

(1 The need for local representation. 

(2) The enormous advantages that, as a rule, follow 
the visit of a principal to South Africa for the purpose of 
becoming intimately acquainted with local conditions of 
trade. 

(3) The necessity for meeting foreign competition by 
the supply of articles identical with those being exploited 
by our foreign competitors, e.g., enamelled ware, cheap 
musical instruments, cheap toys, &c. 

(4) The adoption of an overhead charge in all cases 
where South African trade custom makes it necessary. 

(5) The study of packing, in order that handling, both 
on the part of the wholesaler and retailer, may be reduced 
to a minimum of labour with a maximum of convenience. 

(6) Sympathetic and generous treatment towards the 
local representative and a strong endeavour to adjust 
the exporter’s point of view to that of the South African 


merchant. 
* * * 


Ir is stated that manufacturers of railway material in 
the United States of America are anxious to obtain a 
footing in Portuguese East Africa. 


* * * 


H.M. Consvut at Pernambuco forwards—September 5th 
—a report from which it appears that the political situation 
in the State of Pernambuco has remained calm, in spite 
of the financial crisis in Brazil and the disturbing influence 
of the European war, and there is reason to hope that 
tranquility will be maintained. 








A PETROL TRAIN FERRY ON THE OHIO. 





Tue interurban electric railways of the United States 
form a distinctive class of railway and present a number 
of points of interest. Notable among these—and decidedly 
exceptional—is the use of a petrol-engined train ferry or 
car transfer boat to convey the heavy cars across a river. 


This vessel exists on the line of the Evansville Electric 
Railway Company, between Evansville and Henderson, 
and crosses the Ohio. 

The line laid down the river bank ends with an incline 
laid so far into the river that its end is always submerged, 
its gradient being about 1 in 33. On this travels a cradle 
or timber structure 150ft. long, with its land end riding 


bevel pinion gearing with a beve wheel on a short cross 
shaft just above the deck. From this the paddle shaft, 
2ft. 6in. above it, is driven by a silent chain drive. The 
gear gives the paddle about 25 revolutions per minute, 
with a speed of about 10 miles an hour for the boat. 

The large bevel wheel has its rim formed as a spur wheel. 
In case of accident to an‘engine a cross shaft can be put 
in place beneath the deck, having on each end a pinion 
gearing with the spur wheel of the paddle gear. Then 
one engine can drive both the paddles. Each engine has 
its own circulating and air pump, and one of them has 
a chain-driven centrifugal pump which can pump out the 
bilges or. take water from the river for fire purposes. An 
independent two-cylinder petrol engine operates a 550-volt 
generator furnishing current for lighting the boat and the 
cars, including a searchlight on the pilot-house. 

Current for operating the cars is taken from the trolley 
wire, which is connected with the shore wire when the boat 
is moored. To compensate for the travel of the cradle 
the trolley wire upon it is wound upon a drum in a tower 
spanning the incline. The drum is operated by a chain 
from a sprocket wheel on a short crank handle shaft at 
one side of the tower. 

At each end of the boat below the deck level is a heavy 
cross timber or buffer with a V-shaped end to engage a 
corresponding notch in the end of the cradle, thus ensuring 
proper alignment of the rails. A hinged apron on the end 
of the cradle deck is then lowered so that its outer end 
rests on the ferry-boat deck, thus providing for any slight 
variations in level. ; 

The boat is designed to carry two 45-ton double-bogie 
electric interurban cars 50ft. long, on the draught of 
3ft., but as a rule only one car is carried. The displace- 
ment is 110 tons with one car or 150 tons with two cars. 
The distance between landings is from half a mile to a mile, 
depending on the height of the river, and the trip is made 
in from six to fifteen minutes. 

The above view shows the ferry boat in position against 
the end of the landing cradle, with the trolley wire contact 
piece carried by the end frame making connection with 
the shore wire. One of the cars will be seen in position 
on board. 








THE Great Western Railway Company, on the advice 
of Mr. Frank Potter, the general manager, established 
some time ago a Suggestions Committee, to which proposals 
| from the-company’s servants as to improved methods of 
working, measures for greater safety to the public and 
staff, were to be sent. Quite recently twenty awards— 
seventeen in the passenger department and three in the 
| goods—were made in respect to suggestions submitted. 
| About 1500 suggestions on the most diversified subjects 
| have been sent in since the committee was established, 
| and it is stated that some of the most helpful proposals 
| have been received from those least gifted with the art 
of fluently expressing their ideas. The committee has 
still about 300 suggestions under consideration. 
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RAILWAY MATTERS. 


DurtNe the 34 years ended on June 30th last the New 
York Central Railroad Company had not had a single 
train accident by which a passenger lost his life. During 
this period the company carried 136,000,000 passengers. 





On the Great Western Railway there are 1611 signal- 
boxes, 43,456 working levers, 6784 spare levers or spaces, 
20,430 signals, 3191 sets of points coupled to signal-boxes, 
and 682 sets of level crossing gates actuated or controlled 
from signal-boxes, 

Tue Board of ‘Trade has recently confirmed the York 
Corporation Light Railways (Extensions) Order, 1914, 
made by the Light Railway Commissioners, authorising 
the construction of light railways in the city of York in 
extension of the light railways authorised by the York 
Corporation Light Railways Orders, 1908 and 1912. 


On a new railroad, 11 miles in length, which the Balti- 
more and Ohio Railway Company is building, there are 
four tunnels. These are to be named after four of the 
chief engineers the company has had, viz., James L. 
tandolph, 1863-1883 ; J. M. Graham, 1899-1904; D. D. 
Carothers, 1904-1911; and Francis Lee Stuart, 1911 to 
now. 

At the last sitting on July 24th of the Departmental 
Committee that is inquiring into accidents to railway 
servants, it was decided to resume the meetings on Tuesday, 
October 6th. This arrangement, so far as next Tuesday’s 
meeting is concerned, stands, and the sitting will be held 
as arranged when further evidence from the men will be 
heard and a decision arrived at as to the future proceedings 
of the Committee. 


Tue report for the year ended December 31st last on the 
railways of the Federated Malay States is now to hand. 
Owing to the fact that achange has been made whereby the 
year for both expenditure and receipts ends now on Decem- 
ber 31st instead of, as in previous years, that for expenditure 
ending about the middle of December, proper comparisons 
cannot be made with the results in 1912. The mileage at 
the end of 1913 was 771. The gross receipts from all 
sources during the year were 13 per cent. higher than in 
1912, and the expenditure 19 per cent. The ratio of work- 
ing expenses to receipts was 71.36 per cent., as against 
67.76 per cent., but this increase and that in the expendi- 
ture are not actually as represented. as an extra fortnight’s 
expenditure, estimated to amount to 327,238 dols. out of 
the total increase of 1,086,006 dols. was included. 


In a report by the British Consul-General at Seoul it 
is stated that during 1913 the Korean railways carried 
a large increase of traffic. The Seoul-Gensan line is 
expected to be finished towards the end of this year. No 
light railway was constructed in 1913. Starting from the 
financial year 1914-15, the third railway programme is 
to be undertaken. This includes the reconstruction of 
the Seoul-Fusan line, which was originally built in a 
hurry owing to the exigencies of the time, and which, 
though since then to some extent improved. requires 
reduction in gradients, &c. A continuation of the Seoul- 
Gensan line from Gensan to Yong-heung, thirty-four miles 
in length, passing through Munchon and Kowon, is also 
to he laid down later, and the extension is expected to be 
carried on to Hamheung. Japan seems to be keen on 
Korea’s development. 


AtTHouGH delayed somewhat owing to so many men 


having joined the national forces, it is expected, says the | 


Railway News, that the escalators between the Metro- 


olitan and “ Bakerloo ”’ Stations at Baker-street Station | 
Pp | 


will be opened for public traffic on October 15th. This 
will bring the total number of escalators in use at London 
railway stations to sixteen, there being already two at 


Earl’s Court, four at Liverpool-street, four at Charing | 
The | 


Cross, two at Paddington, and two at Oxford-circus. 
arrangement will be substantially analogous to that at 
Earl’s Court, the escalators connecting the two railways, 
but not serving directly street traffic. It is estimated 
that every journey will involve a gain of two minutes by 
using the escalators. The escalator tunnel rises to a 
circulating area and booking hall below a portion of 
platforms 3 and 4 in the Metropolitan station and partly 
under the through lines to the City, with ordinary stair- 
ways to both platforms. At the lower level passages 
lead to the Bakerloo platforms. Both escalators are 
placed in one tube, 16ft. 4in. diameter, with a vertical lift 
of 31ft. 3in. The lifts at the Bakerloo station will still be 
retained for street traffic. The descending escalator is 
reversible, but no independent staircase is provided, 
that being hardly necessary now that nearly everyone is 
familiar with travelling stairways, and even in the event 
of breakdown either escalator can be used as a fixed stair- 
case. 


Tue report, for the year ended June 30th last, on the 
railways of New South Wales is the first issued under the 
signature of Mr. John Harper, the new Chief Commissioner. 
The mileage open for traffic was 39674, and as the capital 
expended on railways was £61,264,869 the cost works out 
at £15,442 per mile. The receipts for the year amounted 
to £7,742,241, which was an increase of £993,256, or nearly 
15 per cent. Expenses were £5,409,820, an increase of 
£764,939, or 16 per cent. The balance was £2,332,421, or 3 
per cent. on the capital invested, and the ratio of expenses to 
receipts was 69.87 per cent. A year ago this ratio was 
68.82 per cent., but the net return per mile open was 
higher during the year just concluded—£589 per mile, as 
against £543—also the net return per train-mile—2s. 3jd., 
against 2s. 24d. The increase in receipts came from each 
class of traffic. Out of the increase in working expenses 
the sum of £555,305 was for higher salaries and wages. 
There has been an increase granted to both the weekly 
paid and salaried staff. The extra charge for the latter is 
not yet in full operation ; when it is, the amount will be 
about £64,000. For the wages staff the increase in the 
past year was £253,036. To meet these increases in wages 
and salaries rates and fares have had to be increased, and 
it is estimated that the increase in rates will bring in about 
£176,000 and fares will bring in £174,000, or £350,000 
in all. The report mentions that an electro-pneumatic 


power signalling plrnt of 119 levers has been opened at 
Sydney, and that there are several installations of auto- 
matic signals on the Victoria railways. 


NOTES AND MEMORANDA. 


TuE United States Bureau of Navigation, Department 
of Commerce, reports that 120 sailing, steam, and unrigged 
vessels of 17,849 gross tons, built in the United States, 
were officially numbered during the month of July. Four 
steel steamships, aggregating 6377 gross tons, were built 
on the Atlantic coast and six steel steamships, aggregating 
2082 gross tons, were built on the Great Lakes. 


_ It has frequently been said recently that there was very 

likely to bea serious falling off in the production of 
mantles for incandescent gas lights owing to the supply 
of raw materials having been stopped by the war. ' It is 
now stated, however, that there is no solid foundation 
for such fear, since it is announced that adequate steps 
have been taken by English manufacturers to obtain 
supplies of the chemicals which are necessary for the 
manufacture of mantles, in which materials German firms 
have hitherto had practically a monopoly. 


THE most serious of all the hazards of the foundry and 
casting shop, states the American Machinist, is that of 
burns from molten metal. The loss of an eye or even of 
life has come from putting damp metal, a damp skimmer, 
or damp gates into molten metal, and every precaution 
against such action should be taken. Skimming into 
water is dangerous. Apart from cases of this nature, the 
main danger is from burning the feet or legs by metal 
spilled at the furnaces, in the gangways, or at the mould. 
A shallow pan filled with sand and set into the floor an 
inch or so, but level with it, so that it will not be stumbled 
over, lessens the spattering of metal spilled from the lip 
of a tilting furnace while being poured into the ladle. 





| _ THE price of quicksilver in New York has, says the 
Mining World, jumped from 35dols. to 100dols. per 
flask of 75 lb. This is by far the highest price for mercury 
inmoderntimes. During the past decade the price has fluctu- 
ated from about 30 dols. to an average high price of 46 dols. 
to 46.50 dols. in 1910-11. Of a world’s production of 
4100 metric tons annually, the United States is responsible 
for some 725 tons, Austria-Hungary 800, Italy 900, and 
Spain 1500 tons. Owing to the low price of mercury 
recently several of the California and Texas producers 
closed down or curtailed their output. With the outbreak 
of the war in Europe the shutting off of the Austrian supply 
and dearth of carriers to handle the output to Spain and 
Italy, what amounts to a corner has arisen in the quick- 
silver market. Then, too, as the principal use of mercury 
nowadays is in the manufacture of fulminate for explosive 
caps, the wars in Europe have greatly expanded the 
demand for quicksilver. Mercury is also used extensively 
in drugs and medicaments, and in thermometers and 
instruments of precision. Another important use in 
recent years has been in switchboard and electrical 
appliances. Formerly a considerable amount of quick- 
silver was consumed in silvering mirrors and in the 
amalgamation process of extracting gold and silver from 
their ores; but mirrors are now silvered with nitrate of 
silver and the amalgamation process in metallurgy has 
been largely supplanted by the cyanide process. 


TuaT a saving of 50 per cent. to 60 per cent. over other 
fuels may be effected by using powdered coal in industrial 
furnaces was recently asserted by Mr. E. A. Suverkrop 
in an American contemporary. This gentleman bases 
| his statement on statistics furnished by the American 
Locomotive Company at the Schenectady works, of which 
a coal milling and distributing plant capable of handling 
five tons an hour is in operation. The use of powdered 
| coal as fuel, Mr. Suverkrop says, has been known for sixty 
years, but in the early days little success was met in 
handling it, and large sums of money were spent in research 
work. The principal cause of failure was the use of high 
pressures, which produced a sand-blasting effect, cutting 
the furnace linings so badly that their life was only three 
weeks. But early difficulties have been overcome. To 
give the best results powdered coal must be dry; that is 
to say, it must not contain over } per cent. of moisture. 
Dry coal also requires less power to pulverise it. It must 
be finely divided ; from 93 per cent. to 95 per cent. should 
pass a 100-mesh sieve, or 80 per cent. to 85 per cent. a 
200-mesh sieve. When in this state.in a proper burning 
apparatus, each particle is surrounded by the necessary 
amount of air for combustion, and the entire energy of the 
fuel is liberated at once. The present plant at Schenec- 
tady replaced one for the use of fuel oil about two years 
ago. Mr. Suverkrop gives the number of British thermal 
units yielded by an expenditure of one cent with powdered 
coal as 114,036, as compared with 27,282 for fuel oil and 
91,228 for producer gas. At the Schenectady plant the 
cost of operation is said to be only 48 per cent. of that with 
oil, a saving of more than one-half. 


In an article on the production of sugar from beetroot 
the Chemical Trades Journal states that to produce a 
million tons of beet root sugar for home consumption 
in this country would mean, reckoning a sugar content 
of 17 to 20 per cent., the growing of about five and a half 
million tons of beets, which, allowing, say, 12 tons to the 
acre, would require less than half a million acres of land 
under cultivation. Not only would the growing of sugar 
beets be very profitable to the agricultural interests, but 
the establishment of the industry would prove extremely 
beneficial in many other ways, namely, in providing 
employment for a large number of people, and simul- 
taneously, in the development of those collateral industries 
supplying the necessary plant and machinery. In 
addition, there would, of course, be an addition to the 
supply of industrial alcohol. Another direction in which 
the growing of sugar beet would have an important effect, 
and which is not always taken into consideration, is that 
of the supply of potash. This is most interesting just 
at present in view of the scarcity of this product owing 
to the stoppage of the imports from Germany, which 
stoppage has proved very detrimental to the manufacture 
of those finer chemical compounds into which potash enters. 
The sugar beet contains about 1 per cent. of ash, half of 
which is potash (K,O). Allowing for a recovery of, say, 
80 per cent. of this, and taking five and a half million tons 
of roots as the possible production, this would mean a 
yield of about 20,000 tons of potash (K,O), or 30,000 tons 
of K,CO;. This quantity, if not very large, would at any 
rate prove extremely useful at present to the manufac- 
turers of certain of the finer chemicals. 














MISCELLANEA. 


ALTHOUGH, says the Statist, this year Egypt has had a 
very bad. Nile, the cotton crop promises to be one of the 
finest ever gathered. Indeed, estimates are as high as 
eight million cantars. If the demand proves large Egypt, 
therefore, will be greatly benefited. At the same time, 
it is to be recollected that the cost of the crop has been 
enhanced by the lowness of the Nile, for the growers 
have had to employ all available machinery to supply 
the plant with the proper moisture. On the other hand 
it is to be recollected that there is at present a strong 
demand for cotton for very many purposes. The British 
Empire is the largest consumer of cotton of all kinds, and 
especially of Egyptian cotton. 

THE report on the returns of shipping and tonnage 
through the Suez Canal for the year 1913 shows that 
the reduction of the transit dues to 6-25f. from January 
Ist, 1913, had the effect of reducing the gross receipts 
from 136 to 126 million frances. There was also a decrease 
of 795,137 tons in the tonnage of British vessels in 1913, 
but, on the other hand, in the case of German vessels 
there has been an increase from 2,790,963 tons to 3,352,287 
tons in 1913. Similarly, with regard to the percentage of 
British vessels and their tonnage, the figures in 1913 were 
58 and 60-2 respectively, as compared with 62-2 and 
63-4 in 1912. The percentage of German vessels and their 
net tonnage, on the other hand, increased from 13 and 
14-9 in 1912 to 15-3 and 16-7 per cent respectively in 
1913. As to the period occupied in navigating the Canal, 
the mean duration was 16 hours 19 minutes in 1913, 
while as to the draught of v ls, the passage through the 
Canal of ships drawing 30ft. has been authorised to take 
effect on January Ist next. The merchandise carried 
through the Canal from north to south increased under 
the heads of coal, petroleum, railway material and salt ; 
while in the traffic from south to north there were increases 
in regard to rice, manganese, cotton, oil seeds, various 
minerals and ground nuts. The chief decreases took 
place in the case of barley, wheat, sugar, grain and soya 
beans. ; 

SomME notes regarding the propelling machinery of the 
United States battleship Nevada, which was recently 
launched at the Fore River shipyard, are given by Jnter- 
national Marine Engineering. The main engines consist 
of an improved type of Curtis turbines, placed in four 
water-tight compartments, arranged for twin screws. 
These turbines are designed to develop 26,500 shaft 
horse-power at 222 revolutions per minute. Each line 
of shafting is driven by a high-pressure turbine in the 
forward compartment, and a low-pressure turbine in 
the after compartment. Each high-pressure turbine 
is connected to its low-pressure unit by a 28in. diameter 
exhaust pipe. In the after end of each low-pressure 
turbine there is built in a reversing turbine which exhausts 
through the common exhaust pipe to the condenser. 
On the forward end of each high-pressure turbine shaft 
there is a cruising turbine fitted with reduction gear. 
These cruising turbines are designed to develop 2750 
horse-power at 3200 revolutions per minute. The reduc- 
tion gear has a ratio of 23-3 to 1, and the main propeller 
shaft is thus driven at 137 revolutions per minute, which 
corresponds to a cruising speed of 134 knots. The reduc- 
tion gear is connected to the main turbine shaft by means 
of a clutch, which is operated from the working platform. 
The main bearings and horseshoes for the thrust bearings 
are provided with forced lubrication and water service. 

THE Bristol City Council has decided to adopt the 
recommendations of the Bristol Docks Committee for the 
construction of additional cold storage at Avonmouth 
Docks. There has recently been a large increase in the 
importation of frozen produce to the port, the quantity 
of frozen meat coming in for the financial year ended 
April 30th last having increased by 375 per cent. as com- 
pared with the previous year. The plans, says the Railway 
News, provide for the construction of a seven-floor ware- 
house, length 215ft., depth 105ft., height 100ft., on a site 
behind ‘‘ D” shed, at the Royal Edward Dock. It is 
proposed at the commencement to insulate the three 
upper floors for cold storage, and to utilise the three lower 
floors for the warehousing of general goods, the centre 
floor being adapted for the purpose of sorting, handling, 
surveying and weighing the goods, this floor being con- 
nected with the waterway by galleries containing con- 
veyors for the transport of goods from the ship direct 
into the warehouse in accordance with the best modern 
practice. The cubical capacity of the portion of the 
warehouse proposed to be insulated in the first instance 
will treble the cold storage accommodation at the docks, 
The lower portion of the warehouse, which will for the 
present be used for storing general goods, will be capable 
of conversion into cold stores as the increase of trade 
necessitates, and will provide a further area sufficient to 
accommodate 250,000 carcases. 

AccorpDINnG to the Army and Naavy Gzette, the question 
is being debated whether Germany will push on with 
the whole of her naval construction programme or con- 
centrate her activities on the provision of as many small 
craft as possible in the shape of aircraft, destroyers and 
submarines. Messages have been received which point 
to the latter course, but they are quite unauthenticated, 
of course. It is stated that members of the Reichstag 
have asked for the building of twelve torpedo-boat 
divisions, six airship divisions, and a number of mine- 
layers and other craft, while they also desire the rapid 
construction of three large warships and two small cruisers. 
The programme of 1915 included two large ships and two 
small cruisers, so that if three of the former were put in 
hand it would mean the earlier beginning of the extra 
battleship provided for under the 1912 Amendment which 
was not to have been laid down until 1916. That such 
statements as these cannot be taken too seriously is 
evident from the remark which accompanies them to the 
effect that the addition of the vessels mentioned would 
mean an increase of 25 per cent. in the numerical strength 
of the German fleet and of 100 per cent. in its fighting 
value. Now, Germany has effective some thirty-six 
battleships and battle-cruisers, nine armoured and twenty- 
six light cruisers, 140 destroyers, forty-seven torpedo 
boats, and twenty-seven submarines. To increase the 
fighting value of this force by 100 per cent. would there- 
fore demand more vessels than those spoken of. 
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Foreign Markets. 


At the end of two months of warfare the United 
Kingdom finds itself in a better position than the 
most sanguine prophets dared to foretell. Its army 
has shown that what it lacks in size it makes up in 
military qualities and general efficiency, whilst its 
great navy, wholly unaffected by the pinpricks that 
Germany has been able to inflict upon it, shuts up 
the hostile fleets in their harbours, and keeps open 
all the seas for the commerce of Great Britain. Thus 
the kingdom goes about its daily work almost as if 
the war was some little affair on the outposts of the 
Empire rather than a struggle, which may justly 
be called titanic, at her very doors. There is no 
scarcity of food, the price of one table commodity 
—sugar—alone has risen materially, and the amount 
of unemployment is still below a point frequently 
attained under normal conditions at this time of year. 
Some industries, cotton and coal mining for example, 
are suffering severely, and the interruption of the great 
agricultural industries of Europe has hit some branches 
of mechanical engineering. But take it for all in all, 
trade in England is astonishingly good, and this 
country has suffered not only less than the other 
actual belligerents, but less probably than several 
neutral countries. Moreover, the prospect before 
it is magnificent. With the navy still intact, and our 
command of the sea still unchallenged, with the Ger- 
man campaign in France thrown wholly out of gear, 
with Austria defeated, and the Russian menace to 
Vienna and Berlin growing day by day, the United 
Kingdom sees before it thus early in the war a far 
brighter prospect than it had ventured to expect. 
However long it may be before the mailed fist is 
broken, it is certain that the industrial power of 
Germany will not again be formidable for many a 
year to come. 

Foreseeing in the early days of August that the war 
must have a dual nature, as much commercial as 
military, we invited recognised experts in their own 
subjects to write a series of articles which, we hoped, 
would prove of practical value to British engineers. 
We are glad to know that their contributions have 
been widely read and as widely appreciated, and we 
trust that the warnings and advice given in them may 
prove useful to those engineers who are resolved to 
seize the opportunities of the times. In some quarters 
there has been a disposition to believe that once the 
competition of Germany was out of the way the trade 
she enjoyed would fall into our laps. Nothing could 
be further from the truth. When a general has found 
the weak point in the enemy’s line of defence he 
doubles and redoubles his forces at that point, and 
drives in with such determination that defeat is made 
disaster. The same course must be followed now. 
Those who have been indifferent to trade in various 
markets because it seemed almost hopeless to meet 
German competition must now throw off all slackness, 
gather reinforcements how they can and where they 
can, and drive forward with all their energies. South 
America, of course, is the principal field to which the 
eyes of engineers are turned. We have already an 
enormous trade there, but as our Commissioner has 
shown in his illuminating series, under German pres- 
sure we were losing our influence and our hold. 
There is no doubt—the evidence is too strong to be 
thrust aside—that we have in many respects mis- 
managed the South American field. We would not 
understand that money had to be spent to get money ; 
we would not understand that a pound sterling is 
worth not much more than three half-crowns in Rio 
or Buenos Aires. We fought shy of sending out 
agents who expected salaries of two or three thousand 
pounds a year, and sent out instead men with the 
social standing of foremen, with no knowledge of 
the Spanish language, and but an indifferent 
knowledge of their own. Where big work has to be 


done big men are wanted, and in many cases where six 





or seven hundred pounds have been thrown uselessly 
away, the initial expenditure of double or treble the 
sum would have repaid itself tenfold. If it were only 
small firms that had made the mistake of sending 
unsuitable agents, there would be every excuse for 
‘| them, but unfortunately wealthy companies which 
could. quite well afford the sort of agent that is needed 
were as much in fault. They had not grasped the 
fact that the wealthy South American likes a certain 
amount of display, expects to be well entertained, 
and prefers to deal with persons holding high positions. 
Here is a little instance that occurred within our own 
knowledge. A representative of a British firm 
was out in Rio ; he had as chief assistant in his office 
an Englishman who had been in the country many 
years, and acted asinterpreter. If this assistant called 
alone upon firms with whom it was desired to do 
business, he was kept waiting sometimes for hours ; 
if he was accompanied by the head London agent 
both were admitted at once. The customer liked 
the honour of being waited upon by the latter, even 
though he had little or no command of the language, 
and sat silent most of the time. Such points may 
appear to be too small to be worth considering, and 
British engineers who have not taken the trouble to 
familiarise themselves with the Latin mind may be 
disposed to laugh over them at their board meetings 
at home. The German has been wiser. He has 
taken to heart the advice, “To master an event, 
Study men; The minutes are well spent, Only then,” 
and he has made it his first and chief business to 
understand the people with whom he desires to deal. 
Moreover, he is always on the spot, he speaks the 
language—a point on which it is impossible to lay 
too much stress—he knows everything about his own 
machine, and everything, to their disadvantage, about 
his rival’s machines. How can catalogues, however 
well they may be printed, compete with an active 
agent ? The man is of the first consequence in 
foreign trade, and we have to bring ourselves to 
recognise that fact. We would say to the principal 
of every firm which wants to develop a foreign market, 
go out in the first place and see for yourself what is 
wanted, and then you will know the kind of agent to 
appoint. 

Many other aspects of foreign trade are touched 
upon by our Commissioners. It is shown that 
German methods of trading are not always what we 
regard as quite fair, and that the German financial 
system which allows of long credit is not absolutely 
sound. That these are important matters we do not 
deny, but with regard to the first we may remark that 
we might use these excuses for our failure if we could 
with more certainty say that we had done our best. 
Even now we are disposed to say that German methods 
would have failed utterly if we had faced them with 
more energy both at home and abroad. Long credit, 
Government subsidies, partisan Press campaign, 
insidious criticism of rival products, industrial bank- 
ing system, and all the rest of the Teutonic trade 
armoury, would have been valueless if it had not been 
applied intelligently and energetically. We must 
see to it that we, too, are provided with similar 
weapons, but let us never forget for a minute that in 
commerce as in warfare it is the man behind the gun 
and not the gun itself that wins. We must use the 
best men we can find for our foreign agents, and then 
give them all the help, by united action, by better 
financial system, and so on, in our power. 


Trade with Russia. 


THE reports issued by the Commercial Intelligence 
Branch of the Board of Trade in connection with the 
“war” against our enemies’ export trade may, on 
the whole, be dull and depressing reading, and may 
not be particularly accurate as regards the statistics 
quoted. But taken individually they should be of 
some value to the manufacturers in this country 
of the different classes of goods dealt with, less by 
reason of their statistical portions and more because 
of the excellent advice frequently found in the notes 
relating to particular markets with which they are 
supplemented. Taken collectively, however, the 
reports assume a different and an enhanced value, 
and should prove abundantly interesting to the 
student of international economics. To the British 
manufacturer their collective aspect is of no less 
importance and should not be ignored. Sufficient 
of the reports have now been issued for us to get a 
fairly clear idea of the physical distribution of German 
and Austrian trade, and to compare this distribution 
with that of our own. Speaking very generally, we 
find that Austria is rarely a serious competitor with 
us outside the Balkan countries. Germany, on the 
other hand, is seldom other than a successful rival, 
even in our own Colonies and Dependencies, while 
in the neighbouring continental states her position 
is nearly always a predominant one. In no instance, 
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however, is her hold on any market more marked 
than on the Russian. That is a fact that our manu- 
facturers should carefully note and follow up, for 
it may well be full of significance to them when the 
present war has been brought to a satisfactory 
conclusion. 

Industrial Russia is just beginning to open out, 
and we may say for certain that with her immense 
resources of population, mineral wealth and undeve- 
loped land, the war will ultimately act as an impetus 
towards her progress. There are some who fear that 
when peace is restored the victors and the vanquished 
will alike be exhausted. Without stopping to discuss 
this belief, we may say that of all the continental belli- 
gerents, Russia will feel the least effects of the strain 
and will recover therefrom the most quickly. If, 
in the meantime, we in this country can influence the 
diversion of her trade from the old sources of supply 
to our own workshops we shall not only secure com- 
mand of a most valuable and rapidly developing 
market, but shall materially add to our powers of 
recuperation. That the market is worth striving 
for is clearly the lesson to be derived from a collective 
study of the Intelligence Branch’s reports. Let us 
look at the figures relating to the values of a few of 
the engineering and allied products imported by 
Russia in one year from Great Britain, Germany and 
Austria. For convenience we may set out the infor- 
mation in the form of a table. 











Germany. Austria. Britain. 

£ £ £ 
Machine tools 595,000 8,600 .. 85,000 
Implements, &c. 486,009 .. 150,000 .. 2,300 
Pumps .. 92,000 .. 1,000 .. 63,000 

Locomotives 54,000 .. -- a 
Motor cycles 22,800 1,200 9,600 
Motor cars .. 650,000 .. 100,000 118,000 
Cycles .. . a en ee eee 57,000 .. = -. 19,000 
Iron and stee! screws, nails, bolts, nuts 59,00) .. 300... =©14,000 
Iron and steel plates. . 116,000 1,400 200,000 
Cutlery . ack oi, | aaa 141,000 640) 2,000 
Iron and steel tubes and pipes 187,000 .. — -. 30,000 
Road locomotives “iB 334,000 .. 41090 .. 19,000 
Total -. 2,793,000 . 312,900 .. 561,900 


It will be noticed that out of the dozen examples 
we have quoted the balance is only once on our 
side and that our enemies’ combined total is just 
over 5} times our own. Further, let it be duly 
remarked that there is not a single item in the list 
but represents a thoroughly established British 
industry. 

The geographical position of Germany and Austria 
with respect to Russia will no doubt be adduced by 
some as an explanation of the situation and as an ex- 
cuse for not making an attempt to alter it. In reality, 
there is some doubt that the propinquity of the coun- 
tries has had as great an influence on the matter, at 
least in so far as Germany is concerned, as is generally 
supposed. 
be transported long distances by rail in Germany 
itself before it reaches Russia, and when once in 
that country is scarcely more favourably situated, on 
the average, as regards transport than our own goods 
Janded at Baltic ports. In our opinion, a far more 
important cause, in fact the main one, has been our 
manufacturers’ distrust of Russian business methods, 
and ignorance of or indifference to Russian require- 
ments. Our distrust has little or no foundation in 
actual fact, and has been induced almost solely by 
German agencies for obvious German purposes. We 
are now happily beginning to appreciate our Russian 
Allies in a more generous spirit, and if our manu- 
facturers will seize the present opportunity to become 
personally acquainted with the customs and needs 
of Russia’s industries, still happier relations fraught 
with material advantage to both sides will, we feel 
certain, ensue. Russia is awakening to the possi- 
bilities of her almost limitless natural resources. 
Old primitive methods of working carried on as in 
the case of the Ural mining industries by the peasants 
with the crudest of appliances, are being displaced, 
and for them are being substituted the latest 
mechanical means. This fact alone would make the 
time ripe for us to undertake an extensive trade cam- 
paign—semi-educational in character—amongst her 
industries. But, in addition, we have three important 
facts to remember. She is at war with Germany 
while we are her allies. The balance of sentiment is 
with us and will be for many years to come. 
Secondly, Germany is entirely out of the field for 
the time being, and even if we make no effort, some 
time must elapse after the conclusion of peace before 
she can attempt to regain her former position. In 
the meanwhile, Russia will have recovered herself 
and will be ready to place orders with such countries 
as will be ready to execute them. Thirdly, if we can 
oust Germany, we need fear the competition of no 
other country. It may be too early yet to think about 
immediate business with Russia for the North Sea, 
and the Baltic are not at present peaceful high- 
ways for merchant shipping. But it is not too 


The bulk of the German produce has to- 


early for us to undertake an extensive and a personal 
campaign in Russia with the object of educating 
our friends there as to the quality and the possibilities 
of British goods and of educating ourselves as to 
Russian requirements and Russian business methods 
and customs. 








BRITISH versus GERMAN TRADE IN LATIN- 
AMERICA. 
(By our Special Commissioner in South America, 1910-11.) 
No. V.* 


WE have seen how the position lies with regard to 
the conduct—aunder normal conditions—of the great 
trade between Germany and the Latin-American 
States on the one hand, and with Great Britain on 
the other, in connection with the agricultural and 
implement and the electrical appliances industries. 
We may now finally consider the relative situation 
of the important iron and steel wire business in which 
Germany has made immense advances during the 
past decade. 

It may be pointed out that in no part of the world 
is the demand for wire fencing, corrugated sheets 
and barbed-wire found more encouraging than in 
Argentina, many parts of Brazil and Uruguay. 
Since comparative peace has reigned in Paraguay, 
the opportunities for selling great quantities of all 
kinds of fencing wire there also have almost quad- 
rupled within the past few years. Had European 
war not broken out, the last-named Republic would 
doubtless have offered a very valuable market for 
this kind of manufacture; as it is, the chances of 
selling are now greatly curtailed, and the lack of 
ready money among the principal landowners and 
native farmers necessitates some caution in fulfilling 
orders, while not calling for the complete cessation of 
credit. 


Galvanised Corrugated Sheets. 


These are known throughout Latin - America 
as ‘“‘Laminas Acanaladas Galvanizadas.”” The 
specialities mostly in demand are regular lengths 
(largos regulares), usual widths (anchos mas usuales), 
regular gauges (calibrador), and corrugations (ondula- 
ciones 6 canales). With regard to the first-named 
class—regular lengths—the principal demand is for 
llft. and 12ft., while in reference to the usual width 
8/3 and 10/3 inch corrugations, measuring 26in. 
and 32in. wide after corrugation, sell best, although 
there is a market for 7/3 and 11 or 12/3 inch in 
some gauges. The regular gauges range between 
Nos. 18, 20, 22, 24, 26, 28, 29 and 30, and among the 
corrugations the 3in. is the more generally used. 
It should be observed that both German and United 
States corrugated galvanised sheets for export to all 
Latin-American markets are based upon a standard 
count of 140 sheets No. 24 gauge 6ft. by 8/3 inch 
corrugations per ton of 2240 lb. 

The South American markets for practically all 
kinds of painted and unpainted corrugated sheets 
for roofing and siding, as well as for standing seam 
roofing, continuous roll roofing, brick siding, rock 
face siding, galvanised plain ridge roll and galvanised 
angle ridge capping, are usually very active, especially 
in the pastoral country. This trade of late years has 
grown enormously, and a very determined attempt 
has been made by both German and United States 
houses to oust the British firms from the field. To 
a great extent these efforts have been successful, 
and, as our trade returns abundantly testify, the 
exports from England of the commodities referred 
to have dwindled most discouragingly. 

One reason why the United States have proved 
successful with their corrugated sheets in these 
parts of the world is the satisfactory manner in 
which they pack and ship their goods—an example 
which our own manufacturers, whose methods are 
somewhat different, might follow with advantage. 
Many importers have their own ideas of packing, 
and it is as well to humour them whenever possible ; 
this is not conceded by some British manufacturers, 
who insist upon adhering rigorously to their own 
particular customs, and refuse absolutely to depart 
by as much as a hair’s breadth therefrom. They 
declare that what has been their practice for so many 
years must remain their practice to-day. If their 
customers do not approve of these methods, they 
must go somewhere else. The customers do not 
approve, and consequently they do go somewhere 
else—usually to the German manufacturers, who 
prove much more amenable to the whims and 
fancies of their Latin-American clients. Some- 
times, while pretending to concede everything 
asked, they really surrender nothing at all. But the 
expressed willingness to carry out their customers’ 
wishes is just as effective as the actual performance 
of the promise. 

The system of packing and shipping corrugated 
iron sheets most in vogue by the manufacturers 
serving the Latin-American markets is either in 
bundles or in cases. With regard to the first method 
of transport, the ordinary bundles are of 100 Ib. or 
150 lb., also 1 ecwt. or 2cwt. each. The felt-edged 
bundles are usually of 2cwt. The cases are of 
quarter-ton or half-ton each, for the unlined, felt- 








* No. IV. appeared September 25th. 





lined or felt-edged, and in either skeleton or close 


cases. Corrugated sheets which are packed in bundles 
have two, three or four bands of heavy corruvateq 
hoop iron, which extend from one side to the othep 
and are firmly clamped over the edge corrugations, 
The plain galvanised sheets are bundled with strong 
plain bands clamped over the edges with a sheet iron 


cushion underneath, to protect the sheets. 


Iron and Steel Wire. 

If the former trade which our manufacturers 
enjoyed in corrugated sheets has suffered reat 
shrinkage—as J have shown—our hold upon the 
Latin-American market in iron and steel wire has 
sustained a yet greater setback, on account of the 
keen German competition to which it has heen 


subjected during the past ten or twelve \ecars, 
Experienced landed proprietors and several large 
pastoral companies—many of which are owned by 
British corporations and run by Englishnien or 
Scotsmen—will have nothing but good English -:nade 


wire on their estates. Although considerably |\igher 
in original cost, this wire possesses high tensile strengsh 
and great durability, which is certainly not the 
case with the cheaper German kind. The |atter, 
indeed, is an inferior kind of—sometimes rejected— 
merely telephone wire, but the Argentine and 
Uruguayan cattle-raisers, lured by the much lower 
prices quoted by Teutonic commercial travellers, 
and knowing little about the superior qualities imade 


by the British houses—principally because no 
travellers from Great Britain take the trouble to 
cal] upon and talk to them about it—buy immense 
quantities of the German material. The vast «reas 


occupied by the greater part of the Argentine cattle 


and agricultural estates—running into as much as 
60 or 70 square miles in some cases—render it neces- 
sary that a reasonably priced wire fencing shuill he 
employed. It is compulsory for all owners of estates 
of this kind to fence their properties ; there aic no 
restrictions imposed as to the character of the fencing 
used, This usually consists of three or, at the most, 
four strands attached to wooden posts, the latter 
being made of tree branches and trunks, but of small 


size ; the number and bulk of the trees in Argentina 
being extremely small. Moreover, there is a strong 
tendency to discard the wooden posts on account of 


the reckless use made of them by wandering cattle- 
drivers, who cut them down to serve as fuel for their 
camp fires. Such acts are quite common. and almost 
impossible to detect; the very hugeness of the 
estates is such that the greater portions of them can 


only be visited by the owners or their assistants once 
or twice ina month. By the time they arrive upon the 
scene they find no trace of the drivers who have 
destroyed their fences, and all they can do is to repair 
them as speedily as possible to prevent their cattle 
from straying. 

Thus a cheap and strong iron fence post would 


certainly prove popular in the Argentine Republic. 
but it must not be anything ornamental. A 
moderately priced lock-woven galvanised fencing, 


with widely separated galvanised posts, would prove 
suitable, and in all likelihood would sell well, even 
among the less wealthy class of haciendado.* In 
recent years, iron fences have come into more general 
use, while barbed wire, although offering certain 
objections, is also made much use of. 

That the Germans have made a serious study of 
the world’s markets for iron and steel wire is clear 
from the valuable trade which they have gucceeded 
in building up. For the year 1912 the total of such 
trade amounted to £3,176,000, in comparison with 
but £1,058,100 claimed by Great Britain. The 
German exports included unworked and worked, but 
not polished or lacquered, wire, while the British 
manufactures exported included wire for fencing, 
barbed wire and other sorts, inclusive of uninsulated 
electric wire. Among the countries which bought 
largely from Germany was our own, and the closing 
of the Teutonic market has had considerable effect 
upon the trade on this side. We seem to have 
purchased rolled wire to the value of £358,000, drawn 
wire to the value of £160,000 and galvanised wire to 
the amount of £125,000 during the past year, while 
with regard to the principal South American States 
to which both German and British-made wire was 
exported during the same period, the official figures 
provided show the following results :— 


Exported from Great Britain to : 
Wire for fencing, including 


barbed wire. Other kinds. 

£ £ 
Argentina 64,200 21,100 
Brazil 8,300 12,200 
Uruguay 31,600 4,000 

Exported from Germany to : 
Unworked or worked, but . 
unpolished wire. Galvanised 

3 £ 
Argentina 3,000 243,000 
Brazil 3,000 83,000 
Uruguay 1,000 62,000 


The largest German manufacturers of wire and 
fencing posts for the same are the Westphalian Union. 
which, with the Westphalische Industrie and the 
Diisseldorfer Draht Industrie, practically controls the 
market. There is a working arrangement between 
them with regard to the Latin-American countries, 
competition |eing not among themselves, but wholly, 


* Furmer or landed proprietor. 
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and in conjunction, against both the United States 
and Great Britain. The three German corporations 
are also known as the ‘“‘Draht Verband” or 
“wire Union.” They turn out an_ especially 
cheap wire for the South and Central American 
markets, of @ quality which would have absolutely 
no chance of finding purchasers in this or, indeed, 
in any European country. The quality of wire sent 
over here is of an entirely different kind, and is made 
to suit our particular requirements. The Latin- 
Americans buy the cheap German wire in enormous 
quantities, and in a few years are compelled to renew 
the installations in almost every case. 

Apart from the cheaper cost of the Verband manu- 
factures by reason of the inferior material employed, 
and the much cheaper process of galvanising, the 
Unions enjoy many advantages with regard to shipping, 
mainly through the assistance rendered by the 
Imperial Government. Specially low shipping rates 
and banking facilities enable the Union to compete 
with any and all other manufacturers. It is even 
possible that, notwithstanding the exceptionally low 
rices at which the wire is sold in foreign markets— 
including those of South and Central America— 
there is sometimes a loss incurred instead of a profit 
earned. But the prices which are obtained from other 
centres. such as those of the European countries, 
adjust the balance. 


Opportunity for British Makers. 

Large quantities of United States manufactured 
wire are found in Argentina, while a bid has also 
been made for the Brazilian and the Chilian markets, 
where cattle rearing and sheep raising have latterly 
made great progress, the respective Governments 
insisting upon a certain amount of the territory 
thus employed—especially in the neighbourhood of 
the railway lines—being fenced. Practically all the 
hardware stores in these Republics—even in the 
remotest towns and villages—habitually stock both 
German and American galvanised wire, whereas 
anyone ordering that of British make is told that 
“it can be ordered, but is not kept on sale.”” Now 
that nv more German-made wire is to be had in the 
Latin-American States, and the floating supply is 
likely to have been completely absorbed, the oppor- 
tunity for British manufacturers to put on the market 
amoderately priced article should not be lost. Besides 
the wire, there should be an opening for fencing 
standards which, although, as indicated, not generally 
used, might easily be made more popular. The best 
standard should be that so largely used in the Aus- 
tralian and South African Colonies; that is, the 
lin. by ;,in. by 4ft. 6in, These standards are shipped 
in bundles, but are not punched, for if punched they 
are subject to duty of 17} per cent. in Australia, 
but to a higher per cent. in Argentina. British-made 
barbed wire would also have every chance of meeting 
with an increased sale now that that of German make 
is out of the market. But it must be made clearly 
manifest to the Latin-Americans that they are not 
to be exploited by British manufacturers merely 
because the Germans are unable to continue their 
trade. On the contrary, these valuable customers 
should be made to feel that they are merely changing 
from a poor market to a good one, and that they will 
lose nothing by the transfer of their business from 
German to British hands. 








LITERATURE. 





London : 
1914. 


The Gas Turbine. By Norman Davey. 
Constable and Co., 10, Orange-street, W.C. 
Price 15s. net. 

Tue literature of the gas turbine is meagre, and the 
book under review is the first complete treatise that 
has been published on the subject, and is therefore 
welcomed. Hitherto only a few papers read before 
engineering societies and a few articles, mostly descrip- 
tive of some particular form of gas turbine, have 
made their appearance, and these principally in 
foreign journals. An exception, however, must be 
made to a series of articles in this paper, published 
in 1912, by the author of this book, which may be 
regarded as a continuation and enlargement of those 
articles. It is divided into two distinct parts or 
“books.” Book I. deals with the theory of the gas 
turbine, and Book II. with the practice, as it at pre- 
sent exists, if it can be called a practice, as there does 
not appear to be a single gas turbine of any type yet 
out of the experimental stage. In Book II. are con- 
sidered also the auxiliary machinery needed, such as 
compressors, condensers, &c. There is also a short 
history and some remarks as to the possible future 
ot the gas turbine. 

The theory is discussed principally by means of 
the ¢¢ chart, and the advantage of this method as 
compared with the purely analytical one is very 
marked, It is pointed out that the gas turbine con- 
sists essentially of three integral parts, viz., the 
furnace, the turbine, or energy absorber, and the 
cooler, or heat sump, and a distinction is made between 
three separate cycles; the first, in which heat is 
taken in at constant pressure ; the second, at con- 
stant volume ; and the third, in some intermediate 
condition, and these three cycles are separately 
vestigated. The author also distinguishes between 
Single-fluid turbines and mixed-fluid turbines, 
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the latter practically taking its characteristic from 
the addition of steam to the product of the gas 
combustion, and, as he points out, although the 
addition of the steam causes loss in the theoretical 
thermal efficiency of the cycle, the practical efficiency 
is improved for reasons which are fully considered in 
the book. 

In Chapter IT. the author defines various efficiencies 
on the plea that there is great confusion on the subject. 
Such a statement was true some years ago, but cannot 
be maintained now, seeing that the various efficiencies 
under consideration have been carefully defined by 
a committee of the Institution of Civil Engineers 
and adopted by the Council. The author has seen 
fit to depart from one of these definitions, which 
the reviewer thinks unfortunate, as it creates the very 
confusion that the author is striving to avoid. The 
author’s definition of thermal efficiency is the usual 
one; but, he adds, ‘“ by thermodynamic efficiency 
is meant the ratio of the quantity of heat appearing 
as work done on the engineshaft to the quantity of heat 
available for work on the engine shaft.” This ratio has 
been called the ‘efficiency ratio” by the Institution of 
Civil Engineers, a term which is now generally recog- 
nised ; apart from which the term ‘‘ thermodynamic 
efficiency ”’ is easily confused with thermal efficiency. 
Further, the author does not state specifically whether 
mechanical losses are included under the term “‘thermo- 
dynamic efficiencies”? or not. We cannot doubt 
that he has, for nowhere in the book-does he other. 
wise take any account of such losses. The term 
‘‘efficiency ratio”’ does not include mechanical losses. 
When multiplied by the brake efficiency we get what 
may be suitably termed the “‘ brake efficiency ratio,” 
which is the same as the author’s “ thermo-dynamic 
efficiency.” 

Various types of gas turbines are described, and 
amongst others one in which the combustion is external 
to the turbine and the cycle is an open one. This 
cycle admits of complete regeneration, so that all 
the exhaust heat from the turbine is theoretically 
recoverable in the furnace, and it may be said there- 
fore that its thermal efficiency is 100 per cent. Practic- 
ally, however, such a cycle is impossible, and as the 
author shows, the overall efficiency falls below zero. 
In another cycle considered, viz., an internally fired 
constant pressure single fluid turbine, a thermal 
efficiency of 66-2 per cent. is shown with regenera- 
tion, and taking a 70 per cent. brake efficiency 
ratio (thermodynamic efficiency), as defined by 
the author, an overall {efficiency of 36 per cent. is 
obtained, but for this a ratio of compression of 
the pump of 28-2 is required, and the temperature 
of the gases impinging on the blades is assumed 
somewhat high. Reducing the ratio and the tempera- 
ture to meet practical limitations the overall efficiency 
is reduced to 23-6 per cent. We think that the thermo- 
dynamic efficiency assumed of 70 per cent. is consider- 
ably too high, and that in reality the overall efficiency 
would not be much more than 15 per cent. The 
author then considers, and at some length, the steam 
and gas turbine, of which the Armengaud and Lemale 
type is an example. As a preliminary the expansion 
of mixed fluids in a nozzle is discussed, and he points 
out that the assumption that a mixed fluid behaves 
as a single gas whose specific heat is the mean of the 
specific heats of the two gases leads to a result which 
is in conflict with Dalton’s law of partial pressures. 
He then investigates the matter by means of the 
theory of molecular momentum, and shows that in 
an actual case the loss of kinetic energy is about 10 
per cent. The matter is further illustrated by means 
of the @ ¢ chart in a very lucid manner. The effect 
is slightly to lower the thermal efficiency, but only 
by a negligible amount. 

The author has invented a gas turbine which he 
calls “‘ the Davey steam and air turbine,” in which 
the initial pressure is that of the atmosphere, so that 
the expansion is below atmosphere. The steam is 
condensed and there is an air pump to compress the 
air to discharge back into the atmosphere. Several 
advantages are thereby gained, amongst others 
regeneration can be effected by direct contact instead 
of through the medium of metal walls. The efficiency 
of such a cycle is worked out, assuming the tempera- 
ture of the gas at the turbine blades at 500 deg. Cent. 
and an expansion ratio of 10, and it is shown to be 
49 per cent., and if, as before, a 70 per cent. thermo- 
dynamic efficiency of the pump is accepted, this 
gives an overall efficiency of 28-5 per cent. In the 
reviewer's opinion, 60 per cent. for the turbine 
and 60 per cent. for the pump is as much as 
can be practically accepted, at any rate, for turbines 
developing 1000 horse-power, as contemplated by 
the author. Taking these figures, the overall 
efficiency is reduced to about 21-4 per cent. As 
the author points out, the success of the gas 
turbine, as a practical machine, rests very much with 
the pump, and he consequently considers this matter 
in some detail. He then gives scaled sections of the 
Davey mixed fluid turbine of 1000 brake horse-power 
running at 2500 revolutions per minute, and all the 
details have been very carefully considered. Instead 
of working the pump direct from the power producing 
gas turbine a separate unit is employed for this 
purpose, and the author’s idea is to have three positive 
units of 1000 brake horse-power and one negative 
unit of 1180 brake horse-power, which will drive the 
pump for the three units, and he gives a general 
arrangement plan of two such combined units capable 





of developing 6000 brake horse-power. In the 
calculation above referred to a ratio of expansion 
of 10 was assumed, and the author shows that theo- 
retically an expansion of 30 is very little better and 
is practically inferior. 

In Chapter IV. several other derived types of mixed 
fluid turbines are discussed, but they are all shown 
to be less efficient than the Davey turbine. A 
modification of this turbine is also described, in which 
high-pressure steam produced by a boiler surrounding 
the furnace of the gas turbine is used, and some 
advantages of this combination are shown in respect 
of governing. An interesting application of the 6 ¢ 
diagram exhibiting the effect of repeated reheating 
during expansion is given, and it is shown that con- 
siderable improvement in thermal efficiency can 
thereby be obtained. 

In Chapter V. the ‘ explosion ’’ gas turbine is con- 
sidered, and in this connection the question of dis- 
sociation at high temperatures is dealt with at some 
length and also the contraction in volume produced 
by chemical reaction. In this form of turbine the 
velocity of the gas at the blades will vary, causing a 
loss which the author investigates and shows to be 
of the order of 11 per cent. The Humphrey pump 
is considered to be a type of explosion turbine, and 
the author takes the opportunity of examining this 
form of pump and proving to his own satisfaction 
that it is less efficient than other forms of pumps 
driven by gas engines. . 

In all calculations the author assumes that specific 
heat is constant because he shows that the effect 
of increase of specific heat with temperature on 
thermal efficiency is negligible; thus in a particular 
case he shows that the thermal efficiency is 57-6 per 
cent. with constant specific heat and 57-9 per cent. 
with variable specific heat. This is quite contrary 
to similar calculations hitherto made in connection 
with the thermal efficiency of reciprocating gas 
engines, and the author is invited to revise his calcu- 
lations. We think he has not fully grasped the 
meaning of the Report of the Gaseous Explosions 
Committee of the British Association on the subject. 

We now come to Book II., which considers the 
‘“‘ practice’ of gas turbines and deals principally 
with the accessories and machinery. The details of 
the construction of the various parts are considered, 
giving particulars of work that has been done in this 
direction, such as the combustion chamber of the 
Armengaud and Lemale turbine, the explosion 
chamber of the Holzwarth turbine, and that of the 
Karavodine turbine. Various types of compressors 
are also described. 

In Chapter IX. a summary is given of the efficiencies 
of the various types previously considered. Two sets 
of data are assumed. In the first, which the author 
calls “‘common practice,” the gas temperature at 
the blades is taken at 400 deg. Cent. when non-water 
cooled and 500 deg. Cent. when water cooled; the 
blade speed is 800ft. per second, and the thermo- 
dynamic efficiency, both for turbine and pump, 70 per 
cent. As already pointed out, ‘“‘ common practice ” 
for steam turbines indicates that 70 per cent. is too 
high a value for the thermodynamic efficiency. In 
the second set, called ‘ special conditions,’ the gas 
temperature is 500 deg. Cent. for non-water cooled 
blades and 700 deg. for water cooled blades, the blade 
speed 900ft. per second, ‘and the thermodynamic 
efficiency 95 per cent. Of course, with such assump- 
tions the overall efficiencies for the various types of 
gas turbines considered are very high. In our 
opinion, however, when there is “in real practice ” 


‘even the “‘common practice” data will not be 


attained. 

In Chapter X. a short history of the gas turbine is 
given, beginning with Hero’s gas turbine and describ- 
ing in considerable detail Barber’s turbine, according 
to a specification of¢1791. Then follows a chapter 
on the progress of experimental work, in which the 
author shows that the thermal efficiency of 29-6 per 
cent., said to have been obtained in the Holzwarth 
turbine, was in reality not more than 16-2. 

Chapter XII. shortly states tre future of the gas 
turbine and the possible fields for its operation. 

The general impression obtained on reading the 
book is that the gas turbine, as at present conceived, 
is a long way from being a practical power producer. 
Making every allowance for an inventor’s optimism, 
the Davey mixed fluid turbine seems to be the best ; 
but as he does not appear to have made sufficient 
allowance for losses, the overall efficiency which he 
obtains by calculation should be considerably dis- 
counted, so that in effect the result is not so good as 
that of the ordinary reciprocating internal combus- 
tion engine. The high speed of rotation will, in 
some cases, be a great advantage and might be the 
deciding factor. No final conclusion, however, can 
be come to until a turbine of this type has been actually 
built and thoroughly tested, which, so far, does not 
appear to have been done. The book will be useful 
to students in explaining the present unsatisfactory 
condition of the gas turbine, and will be found inter- 
esting reading, and give food for much thought. 
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STEAM CRANE EXCAVATOR FOR QUEENSLAND 








LOCOMOTIVE STEAM CRANE EXCAVATOR 
FOR QUEENSLAND. 


THE accompanying engraving represents a 30-ton 
locomotive steam crane excavator which has just been 


supplied to Jno. Reid and Nephews, Limited, of Brisbane, | 


for the Metropolitan Water and Sewerage Board of that 
city. The machine is equipped with a digging bucket of 
1} cubic yards capacity, and is capable of working a 


cutting 18ft. deep by 50ft. wide, the output being from | 
600 to 1000 cubic yards per working day of 10 hours, | 


according to the nature of the ground and local conditions. 
As a crane the machine is capable of lifting a load of 8 tons 
at a radius of 16ft., and when it is desired so to use the 
machine the excavating gear can be readily disconnected. 

Two sets of double-cylinder engines are fitted. The main 
engines operate the motions of lifting, revolving, jib 
adjusting, and travelling, and are fitted with link motion 
reversing gear. The lifting motion is controlled by a 
friction clutch operated by a steam thrust gear. The 
auxiliary engines operate the racking motion of the digging 
bucket. Steam is supplied by a vertical cross-tube boiler 
lagged with asbestos and wood. Two sets of road wheels 
are fitted, an inner set to, suit the standard gauge of 
4ft. 8}in., and an outer set spaced at 7ft. 8in. gauge for 
use when digging. The carriage is built of steel sections, 
plates and angles, the bucket of mild steel plates, fitted 
with steel teeth having hardened tips. The jib and racking 
arm for the bucket are of mild steel plates and angles. 
All gearing and clutches are of cast steel. The machine 
was supplied by Jno. Birch and Co., Limited, engineers, 
of London. 








LONDON WATER SUPPLY FOR 1913-14. 


Tue eleventh annual report of the Metropolitan Water 
Board has recently been published. It deals with the 
year ended on March 31st last. 

It appears that during the year the daily average 
quantity of water flowing over Teddington Weir was 
1271 million gallons, which was a decrease of 549-4 million 
gallons as compared with 1912-13. The daily average 
abstraction of water was 146-9 million gallons, so that 


the actual daily average flow of water in the river was 


1417-9, which compared with 1964-9 million gallons in 
1912-13. The total volume extracted from the river 
during the year was 53,634-1 million gallons, or 907-4 
million gallons more than last year. Some small idea of 
the vast quantity of water may be gained from the state- 
ment that 53,634 million gallons would fill a channel 
16ft. 3in. by 33ft. 4in., reaching from this country to New 
York, or, say, for a distance of 3000 miles. 
million gallons abstracted per day, the Board took 144-4 
and the suburban companies 2-5 million gallons. 

The flow in the river, naturally, varied very consider- 
ably. Thus, on one day the whole flow was below 200 
million gallons, and on twenty-eight days it was between 
200 and 300 million gallons. In the previous year the 
natural flow had never dropped as low as 300 million 
gallons, but on forty-three days it was below 500 million 
gallons. On the other hand, in the year 1913-14 the 
natural flow was as much as between 4000 and 5000 


million gallons on fifteen days, but it never went above | 


the latter figure. 

The average daily quantity flowing in the river Lea, 
as gauged at Feilde’s Weir, was 24-5 million gallons— 
20-91 per cent.—less than it had been the year before. | 
The flow over this weir never fell below 30 million gallons, 
but on 109 days it was below 50 million gallons. On | 
eight days it was above 400 million gallons. The total ' 





Of the 146-9 | 





quantity of water abstracted from the Lea during the 
year was 23,591 million gallons. 

The total amount of water supplied during the year is 
given in the following table :— 
Direct area. 


In bulk. Grand total. 
66E .6 9,188 


Total volume, million gallons .. 88,518.1 . 6 4 7 
Daily average, million gallons . . 242.5 .. 1.8 244.3 
. eo ‘ 99.25 0.75 . 100 


Percentage .. . 


The percentages of the supply from all sources were :— 


Direct area 


i ¥ . 
Direct area, and in bulk, 


per cent. per cent. 
From the Thames .. 58.8 59.1 
From the Lea... .. .. .. 23.8 23.6 
From wells and other sources 17.4 17.3 


The total estimated population supplied by the Board 
| at the close of the year was 6,721,207, this representing 
an increase of 32,652, or -49 per cent., during the year. 
Of this increase, 18,807 were north of the Thames and 
13,845 south of it. For the whole area the average daily 
supply per head was 36-16 gallons. In 1912-13 the average 
| daily supply per head was 35-39 gallons. For the whole 
of the direct area, the average daily supply per service 
was 216-86 gallons. The number of services at the end 
of the year was 1,121,400, an increase of 6872 during the 
year. 
The water supply of the Kent District is obtained from 
twenty-one wells, of which nineteen are in the chalk 
and two in the upper green sand. The highest point to 
which water has to be pumped is Westerham Hill reservoir, 
| the top water level of which is 818ft. above Ordnance 
| Datum. The district took 8-68 per cent. of the Board’s 
| total supply to the direct area. The question of the 
| augmentation and development of the sources of supply 
|in the Kent District has engaged the attention of the 
| Board during the year. It has approved an estimate for 
| the acquisition of land at Shooter’s Hill for the con- 
struction of a reservoir of about 1,000,000 gallons capacity 
and also for a new pumping station, as well as for the 
the laying of new mains in this portion of its area. A 
new well has been sunk at Shortlands, which will be 
supplemented by a bore-hole. The Board also has in 
contemplation the completion at West Wickham of a 
| duplicate well, the driving of headings to the existing 
| well and bore-hole and the erection of additional pumping 
| machinery, &c. For this purpose it is proposed to utilise 
| some pumping engines which were originally at Wands- 
worth pumping station. A new well, buildings and 
machinery at Green Street Green have been completed 
and brought into use during the year. 

The total quantity supplied by the Board in bulk was 
derived and distributed as follows :— 


Total. 
435,911,000 
204,239,000 

23,644,000 


To Croydon Corporation, from Thames and wells 

To Richmond Corporation, from Thames .. .. .. 

To Cheshunt Urban District Council, from wells .. 

To Barnet District Gas and Water Company, from 
1,772,000 
75,000 

665,641,000 

640,525,000 


OE esitak's Soe. “ice! bs. 06. se” 94 > 

To Herts and Essex Water Company, from wells 
Total 1913-14 .. 
Total 1912-13 .. 


Increase .. 


| The effective amount of storage and subsidence reservoir 
| capacity for unfiltered water possessed and in use by the 
| Board at the end of the year was as follows :— 





Area in Capacity in 
| Number. “acres, million gallons, 
In the Thames Valley 31 1026.50 .. 7,267 .5 
In the Lea Valley .. 18 955.75 5,640.2 
Totals .. 49 1982.25 12,907.7 


Taking the 1913-14 supply as a basis of calculation, this 
represents 52-83 days’ storage for the grand total supply, 
including bulk supplies. The Board has other reservoirs 





in course of construction and authorised, and when these 
are completed the total storage at its command will be ._ 


Thames Lea 7 
Storage. (million gals.). (million gals. ), (million aly 
EEN Re te ee 7,267.5 .. 5640.2 .. 12,9077 s), 
Authorised by Parliament, 
but not yet commenced :— 
Metropolitan Water Boar 


\ 10,300 .0* 


(New Works) Act, 1911 oA \ 
East London Act, 1900, and 12,300,0 
Metropolitan Water Board _ 2000 ea | 
Acts, 1906 and 1913.. .. J 
Totals.. .. 17,567.5 7640.2 5,207 7 


*Reservoir No. 7 at Littleton, 8,500,000 gals. ;, Reservoir No. « at Little. 
ton, 3,500,000 gals. ; and Reservoir No. 5 at Stanwell, 3,300,000 vals, 

The total number of filter beds is 172, the tota! acreage 
of these being 170-69, or 0-8 of an acre per million gallong 
supplied daily in 1913-14. The average monthly rate of 
filtration per square foot per hour during the year at the 
several works varied from 0-89 to 1-94 gallons. The 
Board has obtained powers to purchase some 63 acreg of 
land in the parishes of Hanworth and Sunbury for filtey 
beds and other purposes. The works connected with the 
proposed new reservoirs at Littleton comprise the eon. 
struction of 15 acres of filter beds at Kempton Park— 
part of an eventual area of 40 acres. These 15 acreg of 
filter beds are to be built in good time so that there may 
be no delay in bringing them into use when the reservoirs 
at Littleton are finished. The total number of filtered 
water service reservoirs in service is 84, and their com. 
bined capacity is 311-6 million gallons. Only two of 
these, namely, those at Hanger Hill, Ealing, which have 
a capacity of 53 million gallons, are uncovered. 

Various matters of engineering interest are also included 
in the report. For instance, we learn that the total 
amount of coal burnt was 190,457 tons—this being 7206 
tons more them in 1912-13. The total number of engines 
is 276,and the total horse-power of these is 42,997-5, 
steam being supplied by 500 boilers. These figures, jt 
should be said, exclude subsidiary engines and the equip. 
ment of small auxiliary works. The length of new mains 
laid during the year was over 49 miles. The largest exten. 
sions were in the Northern District, these forming 30-7 
per cent. of the whole. The length of new mains laid 
per additional service varied from 32-1 yards in the Kent 
District to 6-5 yards in the Southern District. The 
average length over the whole area was 12-6 yards, 

The Board has sanctioned the expenditure of £17,000 
for the construction of mechanical coal unloading and 
transporting plant at Hampton and for the conveyance 
of coal to the Board’s pumping stations at Hampton and 
Kempton Park. This expenditure will materially reduce 
the cost of coaling. The Board has also ordered the driving 
of the tunnel under the Thames between Kingston and 
Richmond which was authorised in its Various Powers 
Act of 1907. A tender for the work has been let and 
authority given for carrying out the necessary work of 
making the connections at Richmond and Twickenham 
with the mains to be laid in the tunnel. The Board has 
also authorised the expenditure of £31,000 in connection 
with the execution of works at Battersea for the establish- 
ment of (a) a central repairing station, storage of machinery, 
the repair and testing of meters, fittings, &c., and () 
for the alteration of existing machinery and the provision 
of a new pumping unit in connection with the inter- 
communication works. This station will, it is explained, 
take the place of the meter-repairing shops at present 
situated at Nunhead and the New River Head, and will 
largely consolidate the carrying out of repairs and renewals 
to machinery and the storage of machinery, loose plant, 
&c. It will embrace an emergency gear house, and fitting, 
carpenters’, smiths’ and meter shops, housing for the 
Board’s motor lorries and other accommodation buildings. 

The following table is given to indicate the increases 
which have taken place in the active equipment of the 
waterworks since the Board took over the undertakings 


of the old water companies :— 
Before June, At 31st March, 
1904. 9 


1914. 

Storage reservoirs for unfiltered water ‘ 
(excluding certain ponds) .. .. .. «. 44 49 : 
ED 3. en as 1 ae 5> a0 843 1,982.25 
Capacity in million gallons 4,115.7 12,907.7 
Service reservoirs for filtered water 75 Ss ; 
Capacity in million gallons 244.5 1 6 
Filter beds ‘x ae. ae 4 ee 
i re, a a Cae Te 1 é 70.7 

Seckens a er ae a a ee 235 = 

“power .. 32,177 42,90 

serene 5,759 6,411 


Miles of water-pipes .. .. .. .. + 
It is only fair to add that all these figures would have 
been equalled and many of them most probably exceeded 
had the Companies remained in charge of operations. 
Some interesting statistics are given concerning the 
effect of rainfall on the flows of the Thames and Lea. 
It appears that the natural flow of the Thames during 
the year was 517,556-6 million gallons, which represented 
a yield of 9-27in. of rain from a watershed area of 3855 
square miles. This was 33 per cenit. of the general rainfall 
of 27-93in. The natural flow of the Lea was 42,(47-4 
million gallons, which represented a yield of 7-Olin. of 
rain from 414 square miles of watershed area of the 
general rainfall of 24-22in. Whilst each square mile of 
the Thames yielded 134-256 million gallons, or 4-807 
million gallons per inch of rainfall, the Lea Valley only 
yielded 101-564 million gallons per square mile, or 4° 193 
million gallons per inch of rainfall as stream flow. — 
Details are given in the report concerning the finances 
of the Board, with special reference to the deficiency 
the accounts from the year 1908-9 onwards. It will be 
remembered that the flat rate charge of 5 per cent. on 
rateable value came into operation on April Ist, = 
Prior to that date the charges had been those levie 
in the various districts by the different companies, which 
charges varied considerably. A table, which we repro 


duce below, is given to show the effect of the change :— 
New works 





Year. Surplus. * Deficiency. ginking fund. 

£ £ £ 

ere a fee 

- Sas ae 228. ie 5, 

1906-7 26,504 _ 

1907-8 933 _ 

1908-9 .. _ 25,279 

1909-10 _ 46,076 

1910-11 _ 64,480 

1911-12 - 73,737 

1912-18 .. .. — 63,647 

1913-14 (approx.) — 32,000 








Totals .. . £29,725. £806,219. £455,355 | ‘ 
It will be seen that the net deficiency to date is £305,219, 
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9,725, or £275,494, and it is pointed out that as 

pared with this sum the Board has set aside a total 
oF £455,303 during the same period as a new works sinking 
‘and. This is @ provision which would have certainly 
been made, probably at a higher rate, by the companies, 
had they still existed. As to how the deficiency has been 
made up, it is shown that precepts were issued upon the 
contributory authorities on August 18th, 1913, for an 
accumulated deficiency of £209,572 13s. 3d., and precepts 
were jssued on these authorities on February 17th last 
for a further sum of £63,646 18s. 2d. : These amounts were, 
of course, met by an extra contribution by the ratepayers. 
Apparently, for the present at all events, this method of 
meeting the deficiency is to be pursued. 


Jess £2' 








RAILWAY KEY-LOCKING DEVICE. 


We illustrate herewith a patented railway key-locking 
device that is being manufactured and introduced by 
Joseph Williamson and Co., Midland Foundry, Welling- 
porough. The arrangement, as will be gathered from 
Fig. 1, consists of a slightly modified railway chair, an 





ordinary wooden key, and a steel pronged piece shown | 
separately at A, and in position on the back of the wooden | 


key at b. : 
It will be gathered that one of the jaws of the chair— 


that jaw against which the back of the wooden key ordi- 
narily rests—is recessed on its inner face with two curved 

assages running into one another at each end. 
mouths are slightly bevelled off. 
device is a stamping formed from spring steel, Jin. thick. 
The two prongs are initially parallel with a space of about 
jin. between them. They are jin. or so wide and about 
4}in. long. The points are rounded off. The tail end of 
the device is bent down at a right angle, and the two corners 





Both | 
The pronged locking | 


manentZway. ‘!t is also pointed out that wooden keys 
are generaliy held to deaden sound, and that steel keys 
such as are employed in some other locking devices tend 
to increase it, 


making trials with the device at present, and that other 
railways are about to do so. 








THE OSRAM LAMP WORKS. 


SincE the outbreak of the war a vast amount has been 
published about German goods, and for some reason, 
which we shall not attempt to explain, the Osram electric 
lamp seems to have been classed as a German production. 
The makers of the lamp—the General Electric Company— 
| are anxious to remove this impression, and on Wednesday, 
September 23rd, we were invited to view the company’s 
| lamp works, not in Germany, but at Brook Green, Hammer- 
| smith. Here we found about 1500 British workpeople 
making tungsten lamps, and making them under excellent 
conditions. It is a long time since we had the pleasure 
of inspecting such a comfortable and healthy factory or 
one containing so much ingenious machinery. 

Electric lamp manufacture involves many processes 
and, naturally, a certain amount of skill; but owing to 
the extensive use of automatic and semi-automatic 
machinery most of the work can be carried out by girls. 
The powdered tungsten from which the filament is made 
is compressed hydraulically into small bars, which, in order 
to remove impurities, are maintained under pressure 
for a fixed period in a hydrogen flame. 
| still more solid and to prepare them for the swaging pro- 
| cess a strong current is passed through them. Then they 








are heated and swaged, and after they have been converted | 
into long thin rods they are drawn to the thickness neces- 











We understand that the Great Northern | 
and the South-Eastern and Chatham Companies are | 


To make the bars | 


glass and apply the supports with small pliers. Those 
supports at the upper part of the spider are comparatively 
thick and rigid, but the others are thin and act as springs. 
An automatic machine cuts and loops the supports in 
one operation. Machines are being introduced for insert- 
ing the supports mechanically, but at present this work is 
mostly carried out in the manner described. To wind 
the spider a bobbin of tungsten wire is fixed to a light 
hand tool, the end of the wire first being clamped to one 
of the leading-in wires. In the first instance the wire 
is wound over temporary supports, as the lower or spring 
supports are not strong enough to stand the strain of the 
winding process. But when the winding has been com- 
pleted these temporary supports are withdrawn, when 
the spring supports give the requisite tension. Prior to 
the removal of the temporary supports, however, the 
filament is tested by passing a current through it whilst 
surrounded by an atmosphere of hydrogen; flashing 
the filament in air would, of course, destroy it. The 
spider is then ready to be fixed into the bulb. An exhaust- 
ing stem is fixed to the bulb and the rough flange at the 
opposite end cut away with the aid of a blowpipe. With 
the spiders in position the bulbs are revolved in machines 
similar to that described at the outset. The exhausting 
tubes point upwards and the lower part of the bulb comes 
into contact with the gas flame. The joint between the 
bulb and spider or cage is made by the girl operators with 
| @ special tool. 
The exhausting department at the General Electric 
Company’s works is equipped with the most modern 
|machinery. Six or eight bulbs are exhausted together, 
| and the operators who sit on trolleys running on rails super- 
| vise the exhausting of several sets of lamps simultaneously. 
| After exhaustion the bulbs are sealed and passed into the 
testing department. Samples from each batch of lamps 
are put through life tests extending from 600 to 1000 
hours, and in some cases to 2000 hours. The testing racks 














Figs. 1 and 2—RAILWAY CHAIR AND 


KEY—LOCKING= DEVICE 





























are farther turned over to form a pair of small ears. When | 
in place on the key the locking device is held stationary | 
by the two ears and by a wood screw. 

The key thus prepared is inserted between the rail and 
the chair jaw, and driven in tightly in the ordinary way, 
as shown in Fig. 2. The prongs of the locking device 
enter the recesses in the jaw, and following the curvature 
of these recesses are at first forced open until the key is 
driven half-way home. Farther driving now causes the 
ends of the prongs to approach one another within the 
recesses, and thereby securely to lock the key against 
anything short of a hard driving blow on its opposite end. 
It is claimed that the locking is quite satisfactory when 
the key has been driven no more than 2}in. Farther 
driving, say, until the ends of the prongs touch, only 
increases the security of the lock. When the key is driven 
back the prongs assume the form shown at C, Fig. 2. 
There is no need, however, to restore them to their former 
parallelism before using the key a second time, as the 
bevelling of the mouth of the recesses on the jaw is sufti- 
cient to allow the prongs in their splayed out formation to 
enter the recesses. The key may be driven from either 
side, and it and its prongs may be used repeatedly. 

In Fig. 3 we illustrate a modified form. Her» the prongs 
are about lin. apart initially, while the recesses in the 
chair jaw approach in shape to a figure eight lying on its 
side. When the key is being driven the ends of the prongs 
first approach each other, and then after the mid-point 
1s reached begin to splay out. The form of the prongs 
after the key has been driven back is shown at D, Fig. 4. 
This style may also be driven from either end, and like 
the other may be used repeatedly. 

The makers claim for this locking device that it is highly 
efficient yet inexpensive. The keys are driven in the 
usual manner and do not require the use of any special 
tool. The turned-down end of the locking device receives 
the blows of the platelayer’s hammer, and therefore pro- 
tects the end and increases the life of the wooden key. 
The employment of the device is claimed to result in keep- 
ing the keys tight in their chairs, and therefore in greatly 
reducing vibration and the creeping of the rails while 
Considerably adding to the rigidity and life of the per- 


Figs. 3 and 4—MODIFIED FORM OF THE ARRANGEMENT 


sary for use as filaments, more or less in the usual manner. | 


All the glass bulbs for Osram and Robertson lamps 
are obtained from the General Electric Company’s glass 
works at Lemington-upon-Tyne, the only works in this 
country equipped solely for the manufacture of these 
goods. Apart from the Lemington works, the industry 
has had to depend upon German and Austrian factories, 
and at the outbreak of the war the General Electric Com- 
pany received large orders for glass bulbs from competing 
firms. 

In considering the construction of the lamp itself 
the first portion that demands attention is the spider, 
made from glass tube and rod obtained from Lemington. 
Ultimately the tube forms the neck or foot of the lamp 
and the rod the central stem for the radiating wires which 
support the filament. For cutting these rods or tubes 
into short lengths automatic machines are employed, 
consisting of rotating frames or tubes with receptacles 
in which the glass rods and tubes are plac. 1. Below 
these frames are blowpipe jets, which play, as the frames 
revolve, on the tubes and rods in the receptacles, and after- 
wards the hot glass is cut by a suitable tool. All the 
operators have to do is feed the machines; the heating 
and cutting is done automatically as the frames revolve. 
The short lengths of tube are then fed into a hopper and 
another automatic machine puts a flange on one end. 
On the centre stem bosses or studs are formed which carry 
the supports for the filaments. The tubes and rods are 
fused together with the leading-in wires in position, and 
after the inflanged portion of the tube has been passed 
through a Bunsen flame in a similar manner to that already 
described, dies flatten this portion on to the central rod 
and leading-in wires. The centre portion of each leading-in 
wire—that is, the portion inside the flat part of the 
glass tube—is platinum, the outer part or part connected 
with the contact plates copper, and the inner portion to 
which the filament is connected nickel. Having been cut 
to the proper length in an automatic machine, they are 
all fused together by holding them in a blowpipe. 

At this stage the nickel radial supports are fused into 
the bosses on the central stem of the spider, a process 
which is carried out by hand. The girls simply heat the 





cover a considerable area and are controlled from a large 
| switchboard. Next, the lamps are subjected to a candle- 
power test. Then the caps are fitted and the leading-in 
| wires soldered to the contacts. The caps, +e believe, 
| are now made in Holland, but in order to make the entire 
| lamp British and independent of firms abroad the General 

Electric Company is providing at Hammersmith a new 

department devoted entirely to the manufacture of caps. 

The cement which fastens the cap to the lamp bulb has 
| been made at the Hammersmith works for some consider- 
| able time and will continue to be made there. A special 
| machine has been designed for placing the requisite amount 
| of cement inside the ring of the cap, for this is a somewhat 
| difficult process and cannot be carried out satisfactorily 
| by hand. After the caps have been fitted and the leading- 
| in wires cut off and soldered the lamps are finished, but 
| before they are sent away they are subjected to a final 
| test, and if the performance is satisfactory they are cleaned 
|and packed. A very thorough system of inspection is 
adopted at these works. At every step in the process of 
manufacture the product is carefully examined before it 
is passed on to the next department, and soundness of 
the finished article is thus assured. 

Plant for the manufacture of half-watt lamps has been 
installed, and it was put into operation just as the war 
broke out. But owing to a large percentage of the com- 
pany’s workpeople having gone to the front it has been 
necessary to set the remainder of the staff on the manu- 
facture of the ordinary tungsten lamps. For the present, 
therefore, the manufacture of half-watt lamps has been 
stopped, but it is anticipated that this department will 
be in operation again before very long. ‘The bulbs for 
these lamps are also to be made at Lemington. Only 
special forms of bulbs, such as those for fancy lamps, are 
made at Hammersmith. 

Needless to say, this short description does not do 
justice to the works. To describe them fully would occupy 
far more space than we are at present able to spare, 
but the foregoing notes give some idea of how the Osram 
lamps are made. 
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A NEW FILE. 


Our attention has been called by Mr. J. H. Barker, of 
Moses, Eadon and Sons, Limited, Sheffield, to the new 
form of file illustrated herewith. This file is the invention 
“of Mr, Barker and Mr. Albert Senior, and is being manufac- 
tured by Messrs. Eadon. 

The “ Barker” patented file represents a combination 
of an ordinary and a milling file. The ordinary file has a 
scratching or abrading action, and may be said to produce 
filings in the form of dust. It produces a smooth or com- 
paratively smooth surface, but it can remove only a small 
quantity of metal and clogs readily. The milling file pro- 
duces, on the other hand, curled shavings resembling those 
of a lathe or milling machine. It removes a considerable 
amount of metal and does not clog readily, but it leaves 
a rough surface. The “ Barker” file is an attempt to 
combine the advantages of both in one instrument without 
the disadvantages of either. In addition, it is claimed to 
be easier to push, to cut more keenly, and to last longer 
than the other types. It may be noted, too, that although 
the file costs about double the price of a similar ordinary 
file, its use, the makers tell us, has been proved to save 
from 30 to 50 per cent. in wages alone. 

As will be gathered from the_engraving the file consists 





acquisition and working of foreign patents. They even have 
some German capital in connection with these patents, and 
are therefore not entitled to throw one single stone. 

One might even stretch the argument and contend that British 
railways that have bought extensively in the cheaper 
German market—locomotives, rails, tires, and tubes—have 
built up their dividends thus by the assistance of foreign trade. 
Some English export merchants owe their prosperity to the 
buying and selling of German and Austrian wares, while certain 
of our shipping companies have been equally engaged in carrying 
such goods, 

These instances are given to show that the direct investment 
of foreign capital in British industry is merely the most obvious 
example of the general dependence of the trading of one country 
on the trading of others, and that immediately one begins to 
prick below the surface there comes to light so much that might 
be described as ‘* wheels within wheels ” that the international, 
rather than the national, character of modern trading becomes 
obvious. To pursue the discussion in detail might lead to 
trespassing on the vexed question of free trade v. tariffs, and 
tend to the obscuring of the main issue. Reciprocity in trade 
is essential for Great Britain especially, and the most sensitive 
factor in all trading is the investment of capital. Capital 
invested abroad is often the pioneer of industry and it behoves 
us to do nothing which will undermine its functions. 

The Government, in its proclamation on “‘ Trading with the 
Enemy,” fully recognises the danger of interfering with inter- 
national trade when it restricts the definition of enemy to * the 
enemy’s country.” In other words, the boundaries during 














THE BARKER FILE 


of an ordinary single or double-cut file, on the faces of 
which grooves forming a series of triangles have been cut. 
These grooves may be formed in the file blank during the 
rolling process, or they may be milled before or after the 
file has been cut, or, again, they may be formed in an 
ordinary file-cutting machine by increasing the power or 
the number of the blows of the chisel. In any event, 
three sets of clearance grooves are formed, one at right 
angles to the length of the file and two inclined and inter- 
secting, of which two one is parallel with the file cuts. 

Instead, then, of the whole file surface coming into 
contact with the work, as is ordinarily the case, the effec- 
tive surface is reduced by some 25 per cent. During the 
forward or cutting stroke the filings become lodged in 
the grooves, and on the backward stroke they are released 
when the file leaves the material. The grooves are not, 
however, simply for clearance purposes. In cross section 
they are merely file cuts magnified, and therefore they 
take their share of the cutting action. 

We have been furnished with copies of the certificates 
from the Sheftield Testing Works, Limited, dealing with 
the results of official mechanical and hand tests conducted 
on the new file. The mechanical test was carried out on 
a Herbert machine, and consisted in filing the end of a 
lin. square bar of annealed steel of the following compo- 
sition :—Carbon, 1.00 per cent.; silicon, 0.11 per cent.; 
sulphur, 0.023 per cent.; phosphorus, 0.03 per cent.; 


manganese, 0.32 per cent.; Brinell hardness number, 180. | 


The file had 22 teeth per inch, and was given a 6in. stroke, 
with a pressure of 30 lb. per square inch on it. At the 
rate of 51 strokes per minute it had executed 200,000 
strokes at the end of 65 hours 22 minutes. During this 
time it had filed away 45in. from the bar, representing a 
weight of 12.74 1b. Its condition at the end of the test 
was, we gather, considerably worn, but still good. The 
results of the official hand test are, of course, less definite. 
We will only quote the report as follows :—*‘ The file has 
been in almost constant use during the last six weeks 
on mild steel and cast iron, so that it has stood very well 
and done good service. It has been used by several work- 
men, and they all testify as to its superiority over an 
ordinary file.” The file is, we understand, made in four 
sizes, measuring 12in., l4in., 16in., and 18in. in length. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE WAR AND THE BRITISH ENGINEER. 


Srr,—My letter of September 21st, on “‘ The War and the 
British Engineer,” might be supplemented by some general 
remarks on the international character of modern capital and 
industry. Your Special Commissioner called attention to works 
in this country which are German owned, and I contended that 
there are similarly British-owned works in Germany, so that 
any action on our part which amounted to the boycotting or 
confiscation of foreign business in England would provoke 
retaliation abroad. 

I would now like to go further and submit that this would 
create a precedent which would be disastrous particularly to our 
nation in all future times. British investments abroad probably 
transcend those of all other nations and depend for their security 
on a certain sanctity of capital which has grown up with the 
system of international credit. To touch German capital in 
England now would be to strike a serious blow at that in which 
Great Britain is most interested and has the most to lose. The 
Germans have already injured much that is international in 
other ways—treaties, rules of warfare, and art treasures. It 
is not for us to create the precedent of attacking a system of 
international investment which we are pre-eminently the most 
interested in maintaining. 

There are, furthermore, other ways than by the mere invest- 
ment of capital in which trade is internationally dependent. 
There are British works built by British capital, which depend 
entirely on cheap foreign raw material for their industry, and 
which have been built at ports where such material can be 
readily received from foreign countries. It would defy ingenuity 
to make a case for branding such undertakings as alien enemies, 


and yet they may be far more dependent for their existence on | 
the foreigner than a British works controlled by German capital. | 
I know of one large British firm whose travellers and agents | 


have been attacking a rival British firm because their capital is 
German, while they themselves are deeply committed by the 


the war are to be in the main geographical rather than personal. 
Granting that the proclamation may be open to some of your 
Special Commissioner’s criticism in article No. 4 on account of 
the loophole that it leaves for the indirect transference of 
money to the enemy’s country during the war, it nevertheless 
wisely refuses to attempt any dissection of home trade in pur- 
suit of foreign interests in Great Britain. In overdoing his com- 
plaint against the Proclamation No. 2, your Commissioner 
rather gives himself away in the following sentence :-—‘* What 
is the use of killing Germany politically if we are to nurse her 
industrially and commercially ?*’ Does not this savour just 
a little of the industrial “‘ mafficking *’ which is referred to as 
“unnecessary” in the introductory article of August 28th ? 
It is indeed unnecessary if we read on into article No. 2 of 
September 4th as follows :—* In her frantic efforts to create a 
foreign business which was unsound because it was not based 
upon legitimate lines, Germany had brought herself to the verge 
of bankruptcy just before the present war. If there was any 
reason for Germany to go to war it is to be found in the fact 
that a successful war which would enable her to levy enormous 
indemnities on conquered countries was the only possible 
means of preventing the utter breakdown of that colossal 
credit system which she had been building up so laboriously 
and with so much ingenuity.” If that be true we certainly 
need not worry about killing Germany industrially and com- 
mercially, and we may at least spare that part of German busi- 
ness at home which cannot be hurt without injuring ourselves. 

The coneluding article No. 5 of your Special Commissioner in 
the issue of September 25th is very interesting and largely meets 
the criticism of my previous letter. M. E. 

September 28th. 

Str,—I have read with considerable interest the articles 
contained in your editions August 28th up to and including 
September 18th. There is much that might with very con- 
siderable advantage be carefully noted by British chairmen of 
companies or principals of works. 

In article No. Il., September 4th, where reference is made 
to managing director of a company, and where such gentleman, 
in reply to a question why he does not extend and increase 
outputs, and his reply that for twenty-two years his income had 
not been below £12,000 a year, proves the brake power of 
progress which is unfortunately too commonly the case. There 
can be no question of doubt that during the past twenty-five 
to thirty years, there has been a growing lying-down policy by 
many firms. There can be no reason worthy of being advanced by 
engineers why the heavy steel industry, such as heavy shafting 
and castings, should have gone almost entirely to the Continent. 
There is no British expert in steel manufacture but knows as 
well as our competitors that with improved plant we could 
produce the same and at the same price. I mean by same price, 
not dumping prices, which were practised to destroy such trade. 
What is true of the steel trade is also true of the chemical trade. 

I had an experience of recent date of a firm, the purchasers 
of a business with a world-wide reputation, attempting by use 
of antiquated machinery to live on the well-earned reputation 
of the original company, and expressing their astonished surprise 
that purchasers would not pay them 15 per cent. above more 
up-to-date firms, who,.after patent rights expired, adopted the 
design, together with up-to-date machinery. There should be 
no reason why the British engineer should take any second 
position to any continental engineer. The resourcefulness of 
the Briton is to-day equal to that of any period, and this is 
very evident when we come up against the individual production 
of any other country abroad, which the writer has. 

There is no reason why any engineer who represents a sound 
progressive firm should not do huge business abroad. The 
German, although very persistent, is not reliable, he has not 
the same sense of honour, he sells like the draper—a “ linen 
week,” autumn sales, &c. &c, As a managing director of a 
German firm, himself # German, said in the writer’s presence, 
“I would not employ a German; they do not play cricket.” 
At the same time, he did employ such; but he was speaking 
to a Briton and told the usual tale. 

I could go on, but I fear that I have already encroached on 


your valuable space. 
Davin A. SHERET, A.M.I. Mech. E. 


Newcastle-on-Tyne, September 22nd. 





BRITISH AND GERMAN TRADE REPRESENTATIVES. 


Srr,—I have read with much interest your three articles on 
“‘ British versus German Trade in Latin-America,’’ and hope 
that they may be influential in making British firms realise 
how out-of-date they often are. I have a fair knowledge of 
German methods, and it occurs to me that there is one point 
on which you have not laid any stress, viz., the distinction made 
by many British firms between the engineer and the salesman, 
In many cases the possession of technical qualifications is 
fatal to an applicant for a commercial post, as if the tact and 
other qualities required by a salesman were subtly expelled by 
theoretical and shop knowledge. No such mistake is made by 
Germans, who send out men who know intimately the machinery 





they have to sell. How many British manufacturers draw the; 
salesmen from their works or trouble to encourage the a 
duction of such ? So long as British firms rely for their Bh» 
on men who haye as much idea of converting pounds per si Sales 
inch to kilogrammes per square centimetre as of boring out 
steam engine cylinder with a jin. tap wrench, so long will th : 
suffer from foreign competitors, whose agents can discuss the” 
products sensibly with practical men. e have abundance at 
good material available in this country to take advantage 4 
the unprecedented situation, some of whom—lik« mye 
are not eligible for service in the Army. Let British firms ie 
to the occasion and give employment to some of the * thousand, 
of applicants ”’ recently disappointed by a patriotic {iri) par : 
tising in THE ENGINEER, incbading ; = 
London, September 23rd. ENGINEER-SALusmay 


ELECTRICAL APPARATUS FOR KILLING INSECTS 


Srr,—-With reference to an extract from the Electrica] World 
which you publish on page 300 of THe ENGINEER dated §¢ 
tember 25th, I would like to point out that the idea of killin, 
insects by the method mentioned is by no means jw, The 
Union Electric Company, Limited, Park-street, Southwark, 
8.E., built in its London works about three or four years ag, 
an apparatus of a similar nature which was used jo; killing 
locusts, and was exported, I believe, to South Africa. [ may 
add that I have no connection with the above firm. 4 

London, September 29th. ARCHIBALD P. Weicu, 











PROVINCIAL LETTERS. 
to devote 


During the continuance of the War we propos: 
as much space as we can spare to a discussion of the econo. 
mical effect of the present international strugy!« on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the proviiices will 
for the present, be published in an enlarged and extended form 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Advance in Coal. 

New price lists have been sent out this week in 
the coal trade. They provide for all-round advances, 
House coal is quoted about 2s. above the summer prices, 
which means an advance of from 6d. to 9d. on last winter's 
rates. The advance on manufacturing fuel is about td 
aton. Slack is very much a drug on the market just now, 
and stocks are increasing too quickly for the coalowners’ 
liking. The chief difficulty of the Staffordshire and Can 
nock Chase coalowners to-day is to get pit timber. Con. 
sequent upon the stoppage of the supplies from the Baltic 
prices have risen enormously and British timber is being 
brought into use. It is much more costly than the props 
which come vid the Baltic, a fact which in part explains 
the present action of the coalowners. Staffordshire coal- 
masters, faced by the timber difficulty, welcome the news 
this week that the Board of Trade has arranged for a 
Commission of five members, consisting of representatives 
of that department, of the Timber Trade Federation, 
and of the Mining Association of Great Britain, to proceed 
at once to Canada and Newfoundland to inquire for new 
sources of supplies. The discussion which has taken place 
within the last few days at Nottingham by the Midland 
Counties Institution of Engineers concerning the possi- 
bility of substituting iron and steel props for timber props 
opens up a very attractive matter to the Cannock Chase 
coalowners. There is a feeling that the Board of Trade 
Commission may find Canadian timber too expensive. 
In South Wales the manufacture of iron and steel props 
and light roof girders has received an important fillip 
since the outbreak of the war, and some of the collieries 
there are using increased quantities of this material. 
On the Continent the system is a favourite one used in 
combination with timber, and there seems no reason why 
it should not be found quite suitable for the mines in 
Staffordshire. It is perfectly evident that unless new and 
cheap timber supplies are opened up some substitute for 
timber in the collieries will have to be found. 


End of the Moratorium. 

The decision of the Government concerning the 
moratorium has been regarded at Birmingham with satis- 
faction. There is to be an extension, it is true, as was 
largely anticipated, in certain of its operations, but that 
extension will only be for one month—namely, until 
November 4th. In less than a month the general mora- 
torium will come to an end on all debts, and there is 
nothing in the outlook which warrants the suggestion that 
its termination will not be overwhelmingly in the interests 
of Midland trade. As a temporary expedient the order 
will have had a fairly long existence, and it cannot but 
be said to have fully achieved its purpose. Midland manu- 
facturers congratulate themselves that the country has 
been able, in so short a time, to recover from the stunning 
shock it sustained in the early days of August. What is 
now wanted is a speedy return to normal conditions of 
business so far as possible. As to general employment, 
the position of the Birmingham trades can this week 
fairly be declared satisfactory in view of all the circum- 
stances. The trade movement is consistently in the 
direction of reduced unemployment. When all allowance 
has been made for the numbers of men drawn from civilian 
employ and the huge influx of extraordinary business 
directly for war purposes, the manufacturing position at 
date is better than anyone could have hoped. There are 
some signs of a steady improvement in business, not even 
excepting overseas trade. Exporting merchants are now 
finding little difficulty in arranging freights at a rate which 
makes shipment possible. Raw materials, too, are coming 
in more freely in those departments which were largely 
supplied from Belgium, Germany, and Austria. ‘The 
Birmingham Chamber of Commerce takes a favourable 
view of the early trade possibilities. At a meeting since 
last report the chairman said it was the experience of the 
Chamber that trade was much better than they might 
have expected after two months of severe fighting. Bir- 
mingham was fortunate in that it had a variety of trades, 
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outlook was bright. The monetary position in 
many respects had brightened, but what was wanted was 
the complete re-establishment of foreign exchanges. An 
improvement in that respect would bring about a develop- 
ment of export trade. The Chamber was daily receiving 
applications from manufacturers who wished to get into 
touch with new foreign buyers, also applications from 
members desiring information as to German manufactures. 
It was also receiving applications from buyers in all parts 
of the world for the names of Birmingham manufacturers. 
The Chamber’s exhibition of German goods was @ repre- 
sentative one, and over 1000 firms had inspected these 
samples. It was understood that many of the products 
appealed to Birmingham manufacturers, who were now 
quite prepared to turn their attention to producing similar 


and the 


articles. 
Engineering Trades Busy. 

Birmingham and Coventry arms and ammunition 
firms are working at great pressure, the working staffs 
in several eases being double the normal size. Several 
local firms, the whole of whose production is not required 
py the British War-office, are taking on valuable contracts 
for tue Belgian Government. The calls of friendly 
pbelligerents upon Midland industrial resources grow larger. 
They represent, even at the present stage of the campaign, 
a substantial aggregate, and the demand may be con- 
fidently expeeted to develop. Considerable orders for 


rolling stock previously allotted to Belgian and German 
firms are being distributed among British firms, and the 
Birmingham and Black Country rolling stock companies 
have a fair amount of work on hand, One exceptionally 


large order has been placed here. Business varies a good 
deal in the motor engineering industry, but generally the 
pleasure car makers are very slack, and except where there 
are Government orders in hand the business in commercial 
vehicles is not coming up to expectations. Makers find 
themselves up against very severe competition from 
America. The cycle trade is still very dull. There are 
signs, however, that makers are not going to take the 
depression lying down, but are preparing to adapt some 
part of their machinery to other purposes. One Midland 
firm is utilising a plant ordinarily employed on gearcases 
to make mess tins for the War-office, a substantiai order 
having been obtained. 


Next Week's Important Iron Trade Fixture. 

The iron market is anxiously awaiting next week’s 
quarterly meeting in _Birmingham. The Marked Bar 
Association has so far made no change in its quotations, 
though the £1 margin now existing between them and those 
of the makers of common iron is unusually small. Busi- 
ness is certainly good with the producers of best iron, much 
of which is specified in Government contracts now being 
given out. The “list”? houses are doing very fairly, 
marked bars being relatively cheap at £9. Second class 
bars are hardly maintaining their position. The depre- 
ciation which has taken place during the past two or three 
weeks shows that makers of best bars have been well 
advised in their determination to test the strength of the 
market before again advancing their basis. Merchant 
bars are now selling at £8 delivered in the district, and some 
makers do not refuse £7 15s. Common qualities for the 
nut and bolt trade fetch £7 10s. to £7 15s. delivered 
Darlaston. The usual quotation for small rounds, squares, 
and flats is £8 2s. 6d. Buyers press for some concession 
on this figure, and it is probable a good offer of business 
at £8 would find takers. Gas strip is unchanged at 
£7 10s. to £7 15s. according to the size of the order. Hoops 
and steel strip are offered at £8 5s. to £8 10s. A large 
proportion of the current output of iron and steel is 
dependent upon Government contracts and requirements 
of hardware manufacturers arising directly out of the war. 
Business outside this radius has not sufficient momentun 
sensibly to influence the market. The efforts made to 
distribute orders as widely as possible are, however, 
happily successful owing to the interchangeability of 
manufactures in the district. It may be said in a word that 
though values of raw material tend to fall, the tone of the 
iron market, in anticipation of the quarter day meeting 
on the 8th inst. in Birmingham, is hopeful. 


Galvanised Sheets and Spelter Market. 

The market is easier as regards galvanised sheets. 
The American supplies of spelter have sufficed to relieve 
the recent stringency, output having been greatly reduced 
owing to the intermission of the export trade. There is 
no longer any Government embargo on shipments of 
galvanised sheets, but the orders to hand are insignificant 
in comparison with normal times. Mills are largely 
dependent upon Government contracts, which are on a 
considerable scale. The tendency of the export branch 
is in the right direction. Thus far the recovery has not 
made sufficient headway to be appreciable in the market, 
and values have eased off. Fairly good sales have been 
concluded at £13 15s. for 24 gauge corrugated sheets, f.o.b. 
Liverpool, and some makers require £14. Quotations 
for the home trade range from £14 to £14 5s. Spelter 
has fallen substantially. 


Pig Iron, 


There is not much business in pig iron this week 
and smelters are more anxious about finding openings for 
their output than they are about sticking to the quotations 
upon which they insisted a few weeks ago. The commonest 
grades of South Staffordshire forge iron have been done at 
aslowa figure as 55s. to 56s. per ton, but business generally 
rules at rather above this. Part-mine iron realises 59s. 
to 60s. High-grade Staffordshire irons are still in good 
request, the displacement of demand in some directions 
being made up for by an accession of orders in others. 
rr here is ro longer the same call for foundry qualities as 
. while back. Best all-mine foundry iron commands 
90s. to 95s. and upwards. Cold blast is 130s. There 
: only a slow trade in Northamptonshire and Derbyshire 
oe Northamptonshire forge iron is no stronger than 
ast week, sellers being prepared to accept 58s. to 60s. 
according to quality. Derbyshire forge iron has settled 
lor the time being at 60s. to 61s. 


Steel Trade. 


; Specifications are coming in rather better against 
Contracts in the finished steel trade, but there are few 





fresh orders about, rates remaining as before. A fair 
inquiry exists for half-product sheet bars, but prices are 
lower, £5 10s. being the top value for Bessemer and 
£5 12s. 6d. for Siemens. Steel masters, generally, however, 
are fully persuaded that there is a period of great activity 
ahead, and are holding on with patience. The confidence 
in a big buying movement is so firm that some sellers of 
manufactured material are inclined to anticipate it in 
their quotations. The market is not, however, at the 
moment responsive, rolled steel consumers being content 
to wait where there is no immediate urgency. Stamping 
steel was reported on Birmingham market to-day— 
Thursday—as immediately needed for the manufacture 
of thousands of military water bottles and many thousands 
of mess tins, both of which are stamped out of thin gauges 
of material. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
A Stagnant Market. 


THERE is a state of what may be described in 
the position of pig iron as ‘suspended animation.” 
On the Exchange on Tuesday there was practically no 
quotation obtainable. While makers, to some extent, 
adhered to quotations, merchants offered at shillings per 
ton under. The consequence was that buyers generally 
refused to operate, and even for prompt requirements 
only small quantities were placed. Finished iron and 
steel favoured buyers, and plates for tank, girder and 
bridge work purposes, as also cold-drawn steel, were 
lower. Copper is generally lower. Lead and tin ingots 
are unchanged. 


Quotations. 


Lincolnshire, No. 3 foundry, 60s. 6d. to 61s.; 
Staffordshire, 60s.; Derbyshire, 60s.; Middlesbrough, 
open brands, 60s. 9d. Scotch (nominal): Gartsherrie, 
69s.; Clyde, 68s. 6d.; Glengarnock, 67s. 6d.; Eglinton, 
67s. 6d.; Monkland, 67s. 6d.; Summerlee, 69s., delivered 
Manchester. West Coast hematite, 75s. to 75s. 6d.; East 
Coast ditto, 70s. to 71s., both f.o.t. Finished iron: Bars, 
£8 5s.; Lancashire hoops, £9 2s. 6d.; Staffordshire ditto, 
£9 2s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £7 15s. to 
£8 5s.; steel hoops, £8 15s.; plates for tank, girder and 
bridge work, £7 10s. to £7 15s.; English billets, £5 15s. 
to £6 5s.; cold drawn steel, £10 to £10 10s. Copper: 
Sheets, strips, &c., £74 per ton, small lots 9}d. per Ib.; 
rods, £72 per ton, small lots 94d. per lb.; tough ingots, 
£58; best selected, £58 10s. per ton. Copper tubes, 
94d.; solid drawn brass tubes, 8}d.; brazed brass tubes, 
10d.; condenser tubes, 94d.; condenser plates, 7}d.; 
rolled brass, 73d.; brass turning rods, 8d.; brass wire, 
7éd.; yellow metal, 74d. to 7?d. per lb. Sheet lead, £26 
per ton. English tin ingots, £139 to £140 per ton. 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange was only 
moderate. There was a fair inquiry for house coal. There 
is no official intimation of any advance at the time of 
writing in the Lancashire colliery prices. Steam and 
engine fuel are unchanged. Shipping is fairly steady, and 
bunkering coal shows some slight improvement. Quota- 
tions -—Best Lancashire house coal, 17s. 8d. to 18s. 10d.; 
good medium, l@s. 2d. to 17s.; domestic fuel, 13s. 5d. 
to 14s. 5d.; screened steam coal, Ils. 6d. to 13s.; slacks, 
9s. to 10s. 9d. per ton at the pit. 


Lancashire’s Staple Trade. 


The state of the textile trade of Lancashire is 
giving cause for much alarm, and if there is no improve- 
ment shortly there will be a general stoppage in the 
spinning and weaving factories when the present contracts 
are completed. What seems to be required to bring about 
an improvement is a restoration of confidence in the 
financial world—or, should I say, on the part of the 
bankers ? The Government has agreed to advance to 
the banks 20 per cent. of their deposit liability—or, in 
other words, about £14,000,000—and this ought to induce 
the banks to help their customers to maintain a fair 
flow of business, for some 80 per cent. of the exports 
from Lancashire go along the trade routes which are 
stillopen. In addition to this, 90 per cent. of the country’s 
imports of raw material are said to be still available by 
the existing trade routes. It would seem, therefore, that 
the falling off in trade, as shown by the weekly bank 
returns, amounting to no less than 33 per cent., ought 
not to exist. 


Engineering Trade. 


A much more satisfactory outlook is presented 
in the engineering trades, due in a large measure, as I 
have previously stated in this column, to the large amount 
of Government work placed in this district, and most 
of which is of an urgent character. It is astonishing to 
find how the demand for warlike material spreads business 
into many devious channels. When the push comes, the 
manufacturer of guns and ammunition finds himself 
short of tools, and the maker of tools requires more raw 
material and parts made by other firms, and so on. It 
is, however, not entirely due to the war that the engineer- 
ing outlook keeps good. There is a large amount of work 
in hand in this district for municipalities, chiefly in con- 
nection with power station expansions, and this has 
brought grist to the mill of the electrical and allied trades. 
The railways of India, South Africa and the Southern 
States of America found themselves before the war broke 
out short of locomotives, and in spite of the competition 
of our enemy, much of this trade came into Lancashire. 
Hence, the three locomotive-building firms—Nasmyth, 
Wilson and Co., Beyer, Peacock and Co., and the Vulcan 
Foundry Company—are all working under more than 
average pressure. In addition to colonial orders, the 


Vulcan Foundry Company informs me that it has orders 
on hand for Spain, Brazil, Argentine and Central Uruguay. 
That the locomotive industry will benefit by the crippling 
of the subsidised German system is perfectly obvious 
from a comparison of the tenders for engines for South 





Africa submitted last year, when one German firm quoted 
£4950 per engine com with the lowest British tender 
of £6515. The difference in the prices quoted, as is well 
known, is more than due to the cheaper labour and longer 
hours worked in Germany plus the Government bonus 
given on each engine exported. 


Manchester Recruits for the Royal Engineers. 


Up to the present nearly 700 men have been 
recruited by the Manchester Engineers’ Club for the above 
branch of the service. I am informed that there are no 
further vacancies at present for draughtsmen, electricians, 
fitters and turners. 


Manchester Association of Engineers. 


I have been favoured with an advance proof of 
the syllabus of the above society for the forthcoming 
session, which opens on Saturday, October 10th, under 
the presidency of Mr. Edward G. Hiller, M. Inst. C.E. 
On that day the members will pay a visit of inspection 
to the works of the British Westinghouse Electric and 
Manufacturing Company, and in the evening Mr. Hiller 
will deliver his presidential address. On October 24th, 
Mr. Harry Brearley will read a paper on “The Heat 
Treatment of Steels in Mechanical Engineering.” On 
November 14th, the adjourned discussion on the paper 
read during the last session by Mr. J. C. M. Garnett on 
‘The Education of Engineers” will be concluded. On 
November 28th, Mr. James G. Walthew will read a paper 
on ‘“ The Internal Combustion Engine from a Commercial 
Standpoint.”” On December 12th, Mr. Max R. Lawrence 
will contribute a paper on “‘ Some Points-on Jig-making.”’ 
On January 9th, “* The Behaviour of Metals under Stress ” 
will form the subject of a paper by Mr. F. C. A. H. Lants- 
berry. On January 23rd, Messrs. H. Pilling and Frank 
Foster will read a joint contribution on the “* Essential 
Features of Engine Design and Choice of Materials.” 
On February 27th, Mr. R. Onions will give a paper 
entitled ‘‘ Notes on Ironfounding.”” On March 13th, 
““The Report of the Tool Steel Research Committee ” 
will be dealt with by Mr. Dempster Smith. It will be 
observed from the foregoing that the usual social functions 
and annual dinner have this year been suspended. 


Barrow-in-Furness, Thursday. 
Hematites. 


There is a steady tone to report in the hematite 
pig iron trade of this district. There is an increased output 
of iron in the Cumberland district, and the whole of that 
output is going into prompt use. The demand for high- 
class iron has increased considerably on account of the 
wants of those engaged in manufacturing munitions of 
war. On general account more business is on offer, and 
altogether the trade is in a better condition than has been 
the case for some time. Values keep about the same and 
makers are quoting 75s. per ton net f.o.b. for parcels of 
mixed numbers of Bessemer iron, and special sorts are 
quoted at 81s. per ton. Nothing is being done in warrant 
iron, and the quotation of 66s. per ton net cash still holds 
good. The stores of warrant iron represent in the aggregate 
3058 tons, or 14,000 tons less than was the case twelve 
months ago. 


Iron Ore. 

The iron ore trade is well employed and likely 
so to remain for some time to come. On local account 
more ore is being used, and outside the district good 
deliveries are being made by both rail and sea and satis- 
factory contracts are coming to hand. The activity is 
marked throughout North Lancashire, except at Lindal 
Moor where one of the pits is still standing idle, and in 
Cumberland. The Hodbarrow Mines in South Cumberland 
are particularly busy at present. Prices are unchanged, 
with good average sorts quoted at 15s. to 17s. per ton, 
with the best ores firm at 22s. per ton net at mines. The 
demand for Spanish ore is strong. A large cargo arrived 
in Barrow last week from Falaises for local use. Importa- 
tions are being regularly made into Workington, Heysham 
and other shipping places. This ore is quoted at about 
16s. to 18s. per ton, but it varies from time to time on 
account of the freights. 


Steel. 

There is activity in the steel trade in, mostjof 
the departments. At the Barrow Steel Works the rail 
and plate mills are busy, and also some of the other 
departments, but they are not on full time. For one 
thing there is not a big supply of labour at the present 
time. At Workington the rail mills are well employed, 
but there is quietness in tires and axles. New business 
is fairly plentiful in rails, but there is room for improve- 
ment. At Barrow an Indian order is being worked. 
Heavy section rails are at £6 5s. to £6 7s. 6d. per ton. 
The demand for light rails and heavy tram sorts is quiet. 
For steel shipbuilding material there is a full demand on 
local as well as general home account. Ship plates are 
at £7 5s. to £7 10s. per ton, and boiler plates run £8 2s. 6d. 
to £8 5s. per ton. Hoops are steady at £9 5s. per ton. 


Shipbuilding and Engineering. 
These trades present no new features. Every 
department at Vickers’ works is fully employed, most of 
them day and night. 


Shipping. 
The shipping trade is pretty well employed. 
The import trade is maintained. 


Fuel. 
The demand for coal is brisk, with steam sorts 
quoted at 15s. to 17s. East Coast coke is quoted at 20s. 
to 23s. per ton, and is in brisk request. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


New Trade Inquiries. 

DuRtnG the past week I have had an opportunity 
of seeing some of the ways in which ‘“ our enemies’ trade 
is being diverted to this country. The head of a firm that 
has done a big business with Germany, and nowhas a large 
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amount owing from that quarter, showed me a number of 
letters received this month from Australia, the United 
States, Russia, Holland, France, Portugal, and Italy. 
The inquiries had reference to about 2000 bales of hoop 
steel, each weighing about 2 ewt., and 10,000 pieces of 
tool steel, besides quantities of saw plates, steel plates, 
and circular saws. In almost every instance these inquiries 
and resultant orders had previously gone to Germany, 
although in one or two cases they originally used to be 
placed in Sheftield. The letters were very enlightening 
as to trade prospects in the various countries. For 
instance, as regards Australia, where things have not been 
particularly brisk of late, there was an assurance that 
quite a rush of new business in light steels may be expected 
almost immediately. A very similar statement was made 
with reference to France. As to the United States, the 
writer reported that although there was no change yet in 
trade there generally, all precedents pointed to the fact 
that an improvement could not long be delayed. In 
Holland business was represented as being dull, largely 
on account of the fact that so many business men had 
been called to the Colours on mobilisation, but that the 
present was a good time for the introduction of English 
articles. 


Sheffield’s Enterprise. 


That is only one firm, but it is a representative 
instance of what is taking place in Shettield. No great 
shout is being made, but an earnest effort is being put forth 
to capture as much of the new markets now opening to 
Britain and the United States as possible. Recently I 
drew attention to the fact that enterprising firms here 
were preparing themselves, by the installation of new 
machinery, to execute orders which have hitherto been the 
speciality of German firms, and a striking example of this 
is provided. A year or so since a Sheffield firm, noticing 
that the manufacture of permanent magnets for electrical 
installations was practically the monopoly of Germany, 
laid down a plant for the work. The venture was a success 
and now orders for these things are pouring in. Take a 
case on the still lighter side. The Germans have excelled 
in turning out small highly finished scissors, such as could 
not ordinarily be obtained in Sheffield at anything like 
the price at which the Germans made them. Now we 
can supply that market. These are not the only instances 
which might be quoted, but they show what is being done 
and how Sheftield manufacturers are rising to the occasion. 


After the War. 

The fact is that, given equal conditions, there is 
no reason whatever why anything that Germany has been 
putting upon the market in the way of steel products 
should not be turned out from this centre. It was the 
fact that German over-production was subsidised by 
syndicates on condition that it was thrown upon a foreign 
market that enabled British manufactures to be undercut 
and gradually ousted in many cases. But that system, 
which was, of course, greatly helped by the commercial 
banking facilities, cannot reappear as a force in inter- 
national competition for many years. Sheftield manu- 
facturers recognise that fact, especially in relation to any 
expenditure they may be making in the way of new plant. 
When the war is over German tinances will be in such a 
depleted state as to render impossible a return, for an 
indefinite period, to former methods; but, on the other 
hand, British manufacturers who have been relying 
largely upon cheap billets are now finding that production 
is costing more, local billets being fully £1 a ton higher. 
This aspect of the matter is being much discussed here just 


now, but the general view is that the drawbacks of dearer, 


billets will be less noticeable in the period of higher prices 
upon which we have entered and which must prevail for 
a long time, whilst at the same time billet makers are 
reaping the fruits of a largely increased home trade. 


Accounts with the Enemy. 


Attention has already been drawn in a previous 
letter to the very large sums owing by German and 
Austrian firms. to Sheffield manufacturers. Not only 
most of the leading manufacturers, but many of the smaller 
firms are pretty heavily hit in this way, for a big con- 
tinental trade has been carried on. The Treasury took 
the matter up recently with a view to considering a sug- 
gestion for the formation of an International Clearing 
House, debit and credit accounts with the two enemy 
countries being set off against each other by arrangement 
on this side of the North Sea. Since my last letter the 
Sheffield Chamber of Commerce has invited traders to 
submit, in confidence, a statement of their accounts with 
continental customers, so that an approximate idea may 
be gained of how much we owe and how much is owing 
to us. It is understood that this is a preliminary step to 
meet the convenience of firms that find it difficult to 
“‘ carry on” without the assistance of these outstanding 
accounts. The figures may be available later and, if so, 
will be of very considerable interest, for some of the firms 
have many thousands sterling owing to them. Not only 
that, but, as a director of one Sheffield concern mentioned 
to me this week, there is the matter of special steels made 
to German orders and half-finished products which in the 
orinary way are worth perhaps more than £40 a ton, but 
which as scrap—being of no use for any purpose to Sheffield 
manufacturers—would not fetch more than £3 or £4 a ton. 
Then there are the considerable tonnages which were in 
transit when war was declared and have since been lost 
sight of, besides, in some cases, large stocks held in agents’ 
hands in Germany. It will therefore be seen that this 
matter of credit and debit accounts with the enemy is a 
serious one to Sheffield. 


Round the Works. 


Crucible steel makers, who have of late com- 
plained a good deal of slackness, appear to be rather 
better employed, but rolling mills generally are running 
short time. The Admiralty is inquiring for another 
24,000 knives for seamen, but that is quite a small order by 
comparison with some for which tenders are invited for 
razors, knives, forks, and spoons. A contract for 50,000 


combination knives for the Dutch Government has not, 
at the moment of writing, been actually placed, but the 
order apparently lies between about three firms. Cutlery 
work for Holland is not, of course, new to Sheffield, but 


this particular contract has hitherto gone to Germany. 
The knife is intended for the troops and is said to be a much 
more useful article than that supplied to British soldiers. One 
firm has booked a big line of very fine band saws of Swedish 
cold rolled steel, and there has been a good booking of 
hack saw blades representing ‘‘ diverted ”’ trade, A con- 
tract of considerable importance for high-speed steel has 
been placed here from the United States, and similar orders 
have been booked for Chicago, New York, and Montreal. 
Other new business includes tools for Bombay and Sekondi, 
saws for Rangoon, Adelaide, Sydney, and Newcastle, 
N.S.W., drills for Calcutta and Montreal, files for Rangoon 
and Montreal, iron sash bars for Shanghai, and shovels 
for Montreal. Several firms are well employed on wrought 
steel balls for crushing machinery—a new line—machine 
knives, cold-drawn steel strip, wire rods, twist drills, 
forgings, and castings. 


Contraband. 


Since making reference a week or two ago to 
the fact that certain German firms are attempting to place 
orders for steel with Sheffield firms through Dutch agents, 
great restrictions have been placed upon certain exports 
to the Continent. Although these new regulations have 
been in force some little time I have come across manu- 
facturers during the week who have not made themselves 
altogether familiar with them. Carpenters’, farriers’, 
and harness makers’ tools must not be sent to Holland, 
Denmark, Sweden, or Italy, and recent Customs decisions 
include files, hand and circular saws, and twist drills, as 
well as horseshoes and barbed wire. The object is, of 
course, to prevent the possibility of manufactures reaching 
Germany which might assist the enemy’s trade or be used 
in the making of warlike stores and requirements. 

LATER. 

With the exceptions to which reference was previously 
made, the trade position here is still good toward the close 
of the week, and numerous reports are coming to hand of 
inquiries or orders from people who formerly placed their 
contracts in Germany. “ We realise,’ wrote one colonial 
firm, ‘‘ that we must now give all our business to English 
houses. Please quote lowest possible for ——-_———.” 
Sheffield manufacturers, however, quite understand tha 
there are firms who are turning to the home market now 
simply because the German market is impossible. But 
what makers want is new permanent trade, though it is open 
to doubt whether some business which has been won by 
German inducements in the past will not be handed back 
again to our rivals as soon as circumstances permit. Some 
good orders for heavy mining implements, like shoes and 
dies, as well as for railway steel, are coming forward, and 
locally another 40-ton casting has just been completed. 
An interesting insight into the condition of things in Ger- 
many was gained this week in conversation with a Sheffield 
engineer who has recently returned from Nuremburg. 
A large engineering works there with which he is inti- 
mately acquainted is completely at a standstill. These 
people have been making a feature of a Diesel engine 
suitable for submarine purposes and have filled contracts 
for practically every great Power. They have also been 
doing big things in the way of bridge building, and now 
their operations are totally suspended it is believed that 
British firms will capture some of the good orders that 
went in that direction. 


Pig Iron, Billets, Bars, &c. 


There is very little more buying movement in 
pig iron, but where they will come in consumers are able 
to do so at appreciably lower figures than those last 
quoted, as far as Derbyshire foundry is concerned, the 
price obtained for that make during the week being about 
56s. to 56s. 6d. For forge, however, both in Derbyshire 
and Lincolnshire makes, values have been maintained at 
58s. to 59s. and 58s. to 60s. respectively. Basic iron is 
unchanged. East Coast hematite is rather quiet, con- 
sumers of this and other irons having bought fairly well 
forward. The ruling price, delivered Sheffield, for mixed 
numbers is 73s. 6d., and West Coast hematite is about 
ls. easier at 81s. to 83s. per ton Sheffield, special makes 
being according to specifications. The demand for acid 
billets is reported as having fallen away pretty consider- 
ably, but the market for basic qualities, both hard and 
soft, is still quite strong. Business in bar iron is brighten- 
ing up, fair orders having been booked as the result of 
recent inquiries, though, of course, there is still plenty of 
room for improvement. The basis price of Crown bars 
remains at £8 5s. Sheffield, less 24 per cent. discount. The 
position of alloys of steel shows little change and parcels 
of tungsten are still procurable at quite moderate values 
considering its scarcity. Scrap iron and steel of good sorts 
keep in fairly active demand. 


Pit Prop Supply. 

In many colliery centres there is an outcry just 
now about the shortage of pit props, but inquiries in this 
district do not appear to show that any immediate fears 
are entertained. This is partly due to the fact that a 
movement is on foot for supplying the market from home 
resources. Timber thus obtained would probably cost 
more, at any rate at first, but should the war be very 
prolonged no doubt the question would become acute in a 
big coal mining area like South Yorkshire. In this 
connection some interesting suggestions were made at a 
meeting of the Midland Counties’ Institution of Engineers 
at Nottingham on Saturday. Mr. G. Spencer explained 
that when the war broke out he foresaw there would be 
a scarcity of timber, so he purchased a quantity of second- 
hand metal tubes. These he had had cut into suitable 
lengths and had been making experiments. With a tube 
4ft. 10in. long and 3}in. in diameter he had a novel prop. 
At the top and bottom a tapered plug fitted inside the 
tube and between the plugs coal dust and saw dust were 
inserted and compressed. That was to make the prop 
less rigid and to avoid buckling. This “‘ saw dust” prop 
was answering the purpose very satisfactorily. The 
president mentioned that a commission, consisting of 
two officials of the Board of Trade, two members of the 
timber trade, and one representative of the coal trade, 
had been appointed to visit America, and they would 
await their report on the subject with considerable interest. 





There was a feeling that Canadian timber might prove too 
expensive. . 





Fuel, 

There is still no material change in the steam coal 
market, which is quiet and featureless. A fair tonnage 
is being dealt with for shipment to neutral and friendly 
countries through the Humber ports, while more than 
usual is going away to the Mersey for bunkering Purposes 
and coastwise trade. There is no falling off in the large 
demand for industrial consumption in the heavy trades 
but it is rather disappointing that no portion of the order 
for the Danish State Railways has come to this district 
Pits are working four and five days a week, and while 
stocks are not unduly large there is more selling pressure 
Generally, however, values are steadily held at late quota. 
tions. New business is being arranged very slowly jn 
spite of the better financial facilities, and high freights, 
of course, are responsible for holding back some of the 
orders. In smaller fuel collieries are weaker and special 
lots of slack are offered at low rates. Current quotations 
for steam coal are per ton at pit as follows :—Best South 
Yorkshire hards, 10s. 9d. to Lls.; best Derbyshire hards 
10s. 6d. to 10s. 9d.; second qualities, 9s. 6d. to 10s. 
steam cobbles, 9s. to 9s. 9d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Situation. 


In spite of the many disturbing influences caused 
by the war, trade in the North is being well maintained 
The trend of things this week has all been in the right 
direction. Trade is rapidly recovering from the shock of 
the war, and although undoubtedly the favourable showing 
made by many of the principal industries is largely due 
to the important orders which the War-office and the 
Admiralty are giving out almost daily, there are signs of 
a steady resumption of industry on normal lines, not 
excepting even our overseas trade. Chartering has been 
more active than for some weeks past, but tonnage is 
offered sparingly. The demand is chiefly for France and 
Italy, and orders in other directions are becoming more 
numerous. A further step towards the restoration of 
export business has been taken by the reduction of rates 
on commercial cables ; a small matter to some industries, 
but of considerable importance to others. The observa- 
tions of individuals which prompt the optimistic note 
are confirmed by the announcement that the position is 
such that now it is possible to bring the moratorium to 
an end without chaos or crisis. This decision, it must be 
noted, has been come to after the Chancellor of the 
Exchequer has had conferences with representatives of 
all the most important financial and business interests 
of the country. In the North manufacturers and mer- 
chants regard the decision with approval, though it must 
necessarily hit hard those houses which do a large export 
business with belligerent nations. The coal trade has to 
a considerable extent recovered from the depression into 
which it fell on the outbreak of war. Collieries are working 
more regularly and business shows a gradual expansion. 
The position of the iron and steel trades is still somewhat 
peculiar—trade is good and bad. This certainly seems 
paradoxical, but it just about accurately describes the 
present position so far as it is possible to gauge it. There 
are those who take a very pessimistic view of things, 
while others declare that there is no need for undue 
anxiety, believing that the near future will see a great 
improvement. It is certain that some departments of 
the steel trade are very active indeed, there being firms 
that never experienced a better period. This is chiefly 
amongst the highest grade manufacturers who are, 
without exception, well employed. On the other hand, 
matters in the pig iron trade have become exceedingly 
slow. In the present uncertainty, consumers appear to 
be displaying a revival of their disinclination to arrange 
for anything more than will suffice for absolute needs. 
No doubt, news of a decisive victory on the part of the 
Allies would give a welcome impetus to business. Under 
the present circumstances, it is inevitable that stocks 
are beginning to increase in makers’ yards and the 
public store, but in consequence of the greatly restricted 
output these are by no means considerable. Mr. G. Muir 
Ritchie, who from his position as chairman of Palmer's 
Shipbuilding, Iron and Steel Company may be accounted 
as a most reliable authority, is one of those who take an 
optimistic view of the outlook. Speaking at the annual 
meeting of the company the other day he declared that 
when the war ended there would be, given sufficient 
enterprise by British manufacturers, financiers and 
merchants, a large expansion of British industry and 
trade, especially in the iron and steel trades. Grumblers, 
of course, there will always be, but remembering the 
uncertainty of the war and the monetary stringency 
which exists and is likely to continue, it cannot be said 
that things are really bad. Indeed, trade is a good deal 
better than might have been looked for with the country 
at war. 


Cleveland Iron Trade. 


While it cannot be said that there is any marked 
improvement in the Cleveland pig iron trade, there is 
fortunately no indication of any backward movement. 
Within the limitations imposed by an almost world-wide 
war the trade is maintaining its position with very remark- 
able steadiness. No one would have dared to prophesy 
that at a time when shipments were so seriously paralysed 
by a great war and stocks accumulating daily, values 
would be so steadily maintained. On the contrary, the 
forecast would have been that prices would come down 
rapidly, and that the trade would be confronted with 
grave disaster. This steadiness is the reflection of the 
quiet confidence felt in the position by all concerned. 
The home trade is not nearly so active as it was just 
after the outbreak of war, when there was something of & 
rush for iron, but it is gratifying to note that the export 
trade is beginning to revive. Shipments are better, and 
iron in the circumstances is being got away remarkably 
well. Still, the output is far from being absorbed, and 
there is an increasing accumulation of stocks both in the 
public store and makers’ yards. But the output is, never- 
theless being maintained, and as regards this the iron- 
masters look with confidence to the rapid development of a 
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huge demand for iron after the war. This week business 
in pig iron has been quiet, and transactions have been 
restricted for the most part to small lots for immediate 
requirements. No. 3 G.M.B. Cleveland pig iron is 51s. 3d.; 
No. 1, 538. 9d.; No. 4 foundry, 51s.; No. 4 forge, 50s. 9d.; 
and mottled and white iron, each 50s. 3d.—all for early 


delivery. 


Hematite Pig Iron. 

There is a quietness in the hematite pig rion 
trade so far as new business is concerned, and there is 
quite & depressed feeling for the time being in the market, 
with values going down. In the meantime, the works 
are well placed as regards orders, and a good output of 
iron is the rule. The general market quotation for East 
Coast mixed numbers of hematite is now 66s. 6d. for 
practically any delivery. 


Ironmaking Materials. 

The foreign ore trade is lifeless. The declaration 
of ore as conditional contraband has caused the diversion 
of several cargoes to the Tees and elsewhere, and these 
are reported to have been got rid of at a sacrifice. But 
supplies of ore are coming in plentifully against contracts, 
and consumers are showing no disposition to arrange 
new business. In the circumstances, sellers adhere to 
Iss. Gd. for best Bilboa Rubio, but the price is nominal. 
Coke is now plentiful, but there is no demand at the 
moment, and the sellers’ price for good medium furnace 
kinds remains nominally at 18s. delivered at the works, 
though contracts could no doubt be made at a substantially 
lower figure. 


Manufactured Iron and Steel. 


Taking the position of the manufactured iron 
and steel trade all round and considering the various 
causes which have been seriously interfering with the 
placing of fresh contracts, a very strong undercurrent is 
shown. It has to be admitted that comparatively few 
orders have been placed during the past week or two, but 
it is satisfactory to note that manufacturers are not 
complaining of a scarcity of work ; indeed, in not a few 
cases their present contracts will keep them going well 
into next year. There can be no doubt that financial 
conditions are still hindering the export trade. This 
seems to be especially the case with galvanised sheets. 
During the time the embargo on exports was in operation 
galvanisers suffered very severely, but now that restric- 
tion has been removed they are beginning to work off 
old contracts. The financial market, however, is not 
favourable to the enterprise of some countries which take 
large quantities of galvanised products and consequently 
new business in this particular class of material is con- 
ducted on very small lines. The different branches of 
the steel trade have a large amount of work in hand, 
and in many cases mills are running above normal pres- 
sure. There is also a fair amount of employment in the 
finished iron trade, but inquiries for future delivery are 
not quite so promising as could be desired. Quotations 
for all descriptions are firmly maintained... Common 
iron bars are £8; best bars, £8 7s. 6d.; best best bars, 
£8 15s.; packing iron, £6 5s.; iron ship angles,- £8 ; 
iron engineering angles, £7 15s.; iron ship plates, 
£7 5s.; iron girder plates, £7 15s.; iron ship and 
yirder rivets, £9; steel bars, basic, £7 10s.; steel 
bars, Siemens, £7 15s.; steel sheets, singles, £8 5s.; 
steel sheets, doubles, £8 10s.; steel ship plates, £7 5s.; 
steel boiler plates, £8 5s.; steel ship angles, £7; steel 
engineering angles, £6 15s. to £7; steel joists, £7 2s. 6d.; 
steel hoops, £8; steel strip, £7 15s.—all less the usual 
2} per cent. f.o.t. Cast iron columns, plain, £7 12s. 6d.; 
cast iron chairs, £4 6s.; floor plates, £3 12s. 6d.; heavy 
steel rails, £6 15s.; light iron rails, £6 15s.; steel railway 
sleepers, £7—all net at works. 





Average Selling Prices. 


The ascertainment giving the production and 
average prices for manufactured iron for July and August 
was issued this week by the Board of Conciliation for the 
Manufactured Iron and Steel Trade of the North of 
Ingland, and is satisfactory as showing the trend of 
prices for the more important products, and because of 
the fact that sales show an improvement. The sales for 
the two months are put at 9016 tons, and the average 
selling price of bars, plates, angles and rails at £6 14s. 2.15d. 
—as against 8702 tons and £6 13s. ld. for the previous 
two months. Compared with the same period a year 
ago, the sales show an increase of over 800 tons, although 
prices are down in the total by no less than 18s. per ton 
but it has to be remembered that the realised price for 
July and August last year was a record for the last decade. 
Compared with the previous two months, plates have 
gone up from £6 12s. 7.87d. to £6 19s. 2.89d., and bars 
from £6 13s. 0.56d. to £6 15s, It is announced that the 
wages of puddlers, mill and forge workers for October and 
Noveinber will be the same as prevailed during the pre- 
ceding two months, 


Shipbuilding and Engineering. 


These trades are busily employed in almost 
every department. Shipbuilders are well circumstanced 
as regards work, and orders continue to drift in not- 
withstanding the depressing influences of the war. This 
week the Palmer Shipbuilding Company has been com- 
missioned to construct for the Anglo-American Oil Com- 
pany, London, an oil tank steamer to carry about 15,500 
tons. The marine engineering shops are exceedingly 
busy, and in some cases double shifts are being worked. 


German Trade Captured. 


No stone is being left unturned to capture 
German trade, and already there is distinct evidence of 
northern firms benefiting to no small degree. A contract 
has been secured by the Cleveland Bridge and Engineer- 
ing Company, Limited, of Darlington, for the manufac- 
ture and delivery at Bangkok of no fewer than twenty- 
seven open lattice type steel girder bridges of various 
dimensions, ranging up to 25m. in length, to be used 
in connection with the extension of the northern section 
of the Royal Siamese State Railway. ‘This railway has 
for some years past been under German management, 





and a considerable portion of the steel work and rolling 
stock equipment has hitherto been obtained from German 
manufacturers, but for the contract in question tenders 
were invited only from the leading British and American 
bridge and structural engineering firms. The first business 
in the coal trade diverted from Germany owing to the 
war has also just been secured. This is a contract for 
the Portuguese State Railways, which earlier in the year 
was secured by Germany and for the first time lost to 
this district. The German contractors being unable to 
deliver the balance of the quantity required has been 
ordered from the North Walbottle Coal Company for 
Wharlton steam coal, a firm which for many years pre- 
viously had secured the business. 


The Coal Trade. 


There is no material change to note in the 
general condition of the coal trade, but there is a good 
undercurrent, and given a more settled state of things, 
there are hopes of a revival in business on a large scale. 
The present inquiry for new business is extremely limited, 
but there is a well sustained movement on contract, with 
the result that most of the collieries are working up to 
the recent average. Whilst more collieries are working, 
generally, than was the case some time since, it is worth 
while pointing out that none are getting anything like 
their normal output. Large numbers of men have entered 
the Army, and pits are therefore working short-handed 
or only partially. However, it is satisfactory that work 
is being found for considerable numbers of men. Trade 
appears to be better in Durham than in Northumberland, 
the collieries producing gas fuel being kept busy on con- 
tract account. Northumberland steams seem to be 
living on chance orders that may come along. These 
are none too plentiful, but sufficient still to give a fair 
amount of employment. There is a good request for 
steam smalls, and this class of fuel is comparatively dear 
when dealt with alone, but when combined with orders 
for large, seller’s views are moderated. Coking fuel is 
more active than for some weeks, but the improved demand 
is not sufficient to affect prices. With tonnage moving 
more freely, bunker coals are more sought after, and prices 
continue steady, with a firmer undertone. Quotations rule 
as under :—Northumberlands: Best Blyth steams, 13s. 
to 13s. 3d.; ordinary Blyth steams, 1ls.; unscreened, 
10s. 6d. to lls. 6d.; best smalls, 8s. 9d. to 9s.; bunkers, 
lls. to lls. 3d.; Tyne prime steams, 12s. 6d.; Tyne 
second steams, Lls. to lls. 6d.; special smalls, 9s. to 
9s. 6d.; ordinary smalls, 8s. 3d. to 8s. 6d. Durhams: 
Best gas, 12s.; secondary gas, 11s. 3d. to 11s. 6d.; special 
Wear gas, 12s. 6d. to 13s.; smithy, lls. 3d. to Ils. 6d.; 
coking smalls, 10s. 6d.; ordinary bunkers, 10s. 9d. to 
lls.; best bunkers, lls. 9d. The demand for coke is 
disappointing, the output is ample to meet all require- 
ments and stocks are slowly increasing, quotations 
generally tending lower. Best foundry coke is 20s. to 
21s.; furnace coke, 18s.; and gas house coke, lls. 6d. 
to 12s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A General Review. 

BusINess in the various industrial circles is 
still being influenced to a considerable extent by the war, 
either for good or ill. Those trades which for some time 
after the outbreak of the war were made busier in con- 
sequence have slackened down somewhat, while those 
whose operations were curtailed continue in an unsatis- 
factory position. The shipbuilding, iron and steel, and 
allied trades are still fairly well maintained at present, 
but work is not being placed in such large volume as 
was expected, and while the orders on the books are 
sufficient to ensure employment for some time yet, it 
is easy to foresee a period of slackness if conditions remain 
as at present. Again, the coal trade had shown signs of 
revival in the export department, but the continued 
loss of vessels by contact with mines and the German 
cruisers has made owners and shippers indisposed to 
incur further risks, and business has therefore fallen off 
once more, The coal trade is also adversely affected by 
the scarcity of pit props, and various suggestions have 
been mooted which if found practicable will do away 
with this hindrance to work in the mines. In the mean- 
time a large cargo of pitwood has arrived at Bo’ness 
from Viborg, Finland. The oil trade of Scotland has been 
less upset by the war than any other trade, and latest 
reports are to the effect that business is going on pretty 
much as usual, and employment is practically normal. 
Several branches of the iron trade are busily employed, 
but the galvanised iron department is very dull, owing 
to scarcity of spelter, and the thin gauge section of the 
black sheet trade is quiet for the same reason. Here and 
there, however, we hear of firms that are better employed 
than before the war, but the majority of the ironworks 
are indifferently employed. There is a general tone of 
hopefulness existing in business circles, and although 
trade in the meantime is quiet generally, it is recognised 
that if the Allies are successful there will naturally follow 
a large increase in business all round, and manufacturers 
in all trades are taking advantage of the present enforced 
slackness to overhaul their machinery, introduce improve- 
ments and otherwise equip themselves for the increased 
demand for their products which they confidently 
anticipate. 


War and Employment. 


So far as can be ascertained, unemployment 
in industrial circles up to the present has not become so 
serious a problem as was generally expected. There are 
various reasons for this. In the first place business, on 
the whole, has not been forced to a standstill, and work 
has gone on in the different trades of the country in a 
manner which seemed improbable at the outset of the 
war. Further, the innumerable systems which have been 
set on foot in the various districts to regulate employ- 
ment have been generously supported by employers and 
employees to the benefit of all concerned. Again, large 
numbers of workers have been called up for active service 
at the front, while others have voluntarily enlisted, and 





consequently there has been more work for those men who 
from various causes were unable to answer the call of 
their country. Several well-known firms have dealt 
very generously with their employees who have volun- 
teered for service, and another instance has just been 
reported. Messrs. Robert MacAlpine and Sons, railway 
and dock contractors, Clydebank, are paying 5s. per 
week to the wives of their men called to the Colours, 
with an additional ls. 6d. per week for each child, while 
the wives of men who join within the next four weeks 
will be treated in the same manner and the men themselves 
will receive a bonus of £3. Although there are many 
eases of large works being on short time, there are few 
instances of complete stoppage, and generally speaking 
employment in the various trades is much better than 
could be reasonably expected a few weeks ago. It is 
reported that at Messrs. Singer’s works, Clydebank, 
a number of the employees who for some time have only 
been working one or two days per week have been dis- 
missed. This applies in particular departments, but in 
others it is learned that whereas employees were only 
working one to two days per week, they are now getting 
three and four days weekly. The shuttle and needle 
flats are busy, and it is understood that the latter are 
employed five days per week. The tweed mills in Scotland 
have been poorly employed since the war began, but 
prospects are now much improved, and orders have been 
received for large supplies of khaki cloth. There has been 
difficulty in getting an immediate start, owing to the 
lack of wool or yarn, but the work will be gone on with 
without delay, and mills which have been working half- 
time and under will be able to offer increased employment. 


Timber Trade. 

While there is no great activity in the Scotch 
timber trade, there are more inquiries in the market and 
some transactions are reported. Business has been done, 
among others, in American and Baltic packing case 
material, sawn pitch pine, Oregon pine and spruce, teak 
logs and planks, elm and birch logs, Californian redwood, 
also mahogany and other furniture woods. As regards 
values, the position in every direction is exceedingly 
firm and there is every indication that they will be main- 
tained in view of the, comparatively speaking, light stocks 
and continued scarcity of imports. Some of the mer- 
chants are at present exceptionally busy getting out 
supplies for the War-office, and there is still a fair amount 
of this work on hand. There is a steady demand for ship- 
building material, the chief movement being in teak and 
pitch pine. The only import of importance during the 
week was a cargo of Californian redwood on contract for 
West of Scotland merchants. 


Pig Iron. 

The Scotch pig iron makers are experiencing a 
very slow sale, particularly in the case of foundry qualities, 
but at the same time the consumption is fairly large, and 
steel makers are absorbing considerable quantities of 
hematite. Prices of makers’ iron remain steady. The 
Glasgow pig iron warrant market was very idle during 
the past week and not more than 3000 tons of Cleveland 
iron was dealt in. Consumers are doing very little busi- 
ness and advices from the United States are not satis- 
factory. The closing price was on the same level as in 
the preceding week at 51s. per ton cash buyers. There 
are sixty-seven furnaces in blast in Scotland, compared 
with sixty-six in the preceding week and eighty-five in 
the corresponding period of last year. Connal’s Middles- 
brough stock has increased by 3080 tons on the week and 
now stands at 100,999 tons, against 172,493 tons at this 
time last year. The import of pig iron into Grangemouth 
frem Middlesbrough and district amounted to 6471 tons 
for the week. 


Quotations. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 
64s. 6d.; No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s.; Clyde, No. I, 
69s. 6d.; No. 3, 64s. 6d.; Gartsherrie, Summerlee, and 
Calder, Nos. 1, 708.; Nos. 3, 65s.; Langloan, No. 1, 72s.; 
No. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 71s.; 
No. 3, 66s.; Eglinton, at Ardrossan or Troon, No. 1, 64s.; 
No. 3, 63s.; Dalmellington, at Ayr, No. 1, 65s.; No. 2, 
63s.; Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; Carron, 
at Grangemouth, No. 1, 70s. 6d.; No. 3, 65s. 6d. per ton. 







. 


Finished Iron and Steel. 


It cannot be said that the iron and steel trades 
are in a satisfactory position, New business is slow, and 
though ‘it is anticipated that this is only temporary, 
orders are in the meantime scarce and prospects are not 
promising. It must, however, be remembered that 
before the outbreak of the war stocks of iron and steel 
were accumulating both at home and abroad, and with a 
falling off in demand it may be some time before these 
stocks are exhausted, and even when the stocks are run 
off it will probably be some time before the consumer can 
brace himself to pay the enhanced values. For this very 
reason contracts have been hung up on account of the rise 
in values. There has been a slackening off at the various 
works. Steel makers report that they are not only short 
of specifications for plates, but sectional material is inclined 
to participate in the general dulness. The iron trade is 
also dull and both the home and export demand is small, 
while the steel departments are particularly slack. Black 
sheet makers are busy in the heavy department, but the 
thin gauges are in little demand in view of the poor position 
of the galvanised iron trade, due to the scarcity of spelter. 
Malleable ironmakers are better employed than before 
the war, but there is still room for considerable improve- 
ment. Makers of wrought iron and steel tubes are quiet, 
more particularly in the export department. 


The Coal Trade. 


There is little change in the Scotch coal trade 
since last report, but, if anything, there has been a slight 
improvement during the week. Best splints are still 
active and the first qualities of ells have picked up 
again. A great amount of delay and inconvenience 
is still being experienced in negutiating new business, 
and exporters have to exercise great caution. The 
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demand for navigation and steam coals has fallen | undoubtedly be ‘in a very parlous condition. As things | efforts to settle grievances in the coal trade. The war 


away, but household qualities are more active owing to 
the colder weather. The trade in Fifeshire and the Lothians 
continues dull and, generally speaking, the supply is in 
excess of the demand. The shipments. from Scottish 
ports during the week amounted to 243,040 tons, compared 
with 284,068 in the preceding week and 358,522 tons in 
the corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, lls. to Lls, 3d.: splint, Ils. 6d. to 14s.; 
navigation, 14s. to 14s. 6d.; steam, 10s. 6d. to 12s. 6d.; 
treble nuts, lls. 6d. to lls. 9d.; doubles, 10s. 6d. to 
10s. 9d.; and singles, 10s. 6d. per ton. 


Scottish Coal Contracts. 


It is announced that the coal contracts for the 
Danish State Railways have been allotted between the 
Scottish and the Northumberland mines. Contracts to 
the extent of 60,000 tons have been placed in Scotland 
and of 40,000 in Northumberland. 


LATER. 
Shipbuilding. 


The output from Scottish shipyards during 
September has been very satisfactory. The number of 
vessels launched was twenty-one, and the aggregate 
tonnage 60,563, and this is quite up to the average for 
any month of the year. The Clyde output of seventeen 
vessels, with a total tonnage of 56,848 tons,makes the 
nine months’ total for the river 170 vessels of 356,361 
tons. This is less than that of the corresponding period 
of last year by twenty-three vessels and 131,819 tons. 
The diminished numbers of men are, however, still well 
employed, and are likely to have a respectable amount 
of work until the end of the year. What will happen 
then depends, of course, on the state of the war, but in 
the meantime few contracts have been reported, and the 
work on hand is rapidly decreasing. The only contracts 
announced during September were :—William Denny 
and Brothers, Dumbarton, to build a Channel steamer 
for the London and South-Western Railway Company ; 
Fleming and Ferguson, Paisley, a dredger for the service 
of the North British Railway at Bo’ness; and M’Laren 
Brothers, Dumbarton, six motor pinnaces for British and 
Portuguese owners. The Clyde output during September 
included the geared turbine steamer Tuscania, of 14,000 
tons, built and engined by Alex. Stephen. and Sons, 
Glasgow, for the Anchor Line, Glasgow. The Tuscania, 
along with her sister ship the Transylvania—launched 
at Greenock in May—will be the first Atlantic liners to 
be propelled by geared turbines, and the largest vessels 
yet constructed with this type of machinery. 





WALES AND ADJOINING COUNTLESS. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


By no means favourable conditions have charac- 
terised the opening this week of the Cardiff coal market. 
Judging it purely by the ascertainable amount of fresh 
business that is about the outlook is indeed a poor one, 
but this is not altogether to be relied upon. The fact is 
that wholly irreconcilable conditions prevailed last week- 
end, and are in evidence this week. The Admiralty is 
taking a fairly large quantity of coal, and coals of all 
classes are easily obtainable. Values are certainly on the 
side of weakness, except in a few isolated cases, and 
there is next to no inquiry worth mentioning, and yet 
in the face of all this the docks are full of tonnage—it 
may not all be due to load—and loading berths are 
extremely difticult and delays are reported. It is very 
evident that contractors must be taking a very material 
quantity of their supplies, and yet very little chartering 
has been reported on the freight market. Shipments 
foreignwise from South Wales ports did not turn out 
very satisfactory last week, inasmuch as the gradual 
increase which had hitherto been noticeable since the 
outbreak of the war was checked, and instead of the total 
showing an improvement on 400,000 tons odd, the quantity 
for Cardiff, Newport, Swansea and Port Talbot was back 
to 321,850 tons. These figures, as previously pointed out, 
do not include shipments on Admiralty account, and 
therefore do not, of course, represent accurately the full 
activity of South Wales ports. The total sent away from 
Cardiff alone fell from 270,000 tons odd to 212,883 tons, 
and the ports to which shipments were on anything like 
a substantial scale were Buenos Aires 24,661 tons, Genoa 
26,192 tons, and Port Said 12,988 tons. Newport’s 
total shipments showed a decrease, but relatively did 
very well. Whether the present week will show any 
recovery is problematical. If it does, one cannot hope for 
very great improvement in face of the present conditions. 
Collieries are in most cases doing business on cash basis, 
and it is not at all improbable that the reason for the 
check on activity is to be associated with the removal of 
the moratorium in this country and the prolongation of 
the moratoria in others. It is announced that the 
moratorium in Italy has been extended from September 
30th to the end of December, and this is a matter of 
special interest to South Wales, as Italy is one of our 
best customers, and a very considerable sum of money 
is due from consumers in that country to local traders. 
Inasmuch as the moratorium in the United Kingdom 
comes to an end altogether on November 4th, it is prac- 
tically certain that the near future is going to prove a 
very critical period for many firms, unless the Govern- 
ment steps in and affords facilities to extricate them from 
their difficulties. The prolongation of the moratoria 
abroad, covering the continued postponement of pay- 
ment of debts to exporters, precludes all possibility of 
traders being in any better position to meet their obliga- 
tions on November 4th than now. The Government so 
far has only offered a partial indemnity for any loss 
incurred in discounting foreign bills—that is, by bankers 
discounting approved bills—but that will not cover a 
tithe of the business in the coal trade. It is extremely 


likely that until the Government takes much bolder and 
broader action operations will continue very restricted 
indeed. The inquiry on the market in the early part of 
this week has been utterly negligible in quantity, and 
were it not for Admiralty requirements things would 


are, the tone is, generally speaking, weak, and it is remark- 
able that collieries are able to get along so well. Partial 
stoppages have occurred, but with the exception of some 
of the inferior qualities the duration has not been long. 
It is, however, very much a case of hand-to-mouth with 
many concerns. The very best Admiralties are quoted 
at 21s. 6d. to 22s., but for definite business in a position 
eminently suitable to the colliery lower figures would 
be taken. Sellers of the best coals have not, however, 
so far—thanks to the Admiralty and their ordinary 
contractors—had to come very much on the open market, 
otherwise it is to be feared such comparatively high values 
would not be ruling. Ordinary second qualities are a 
much freer commodity. Some salesmen demand 18s., 
but others are not in such a satisfactory position at the 
moment, and offer supplies at 17s. 6d. for prompt loading. 
Best drys are firm and 19s. 6d. to 20s. is quoted, the 
former figure having been paid, but ordinary descriptions, 
which last week-end were weak, have met with better 
demand, and are now quoted about l6s. 9d. to 17s. 3d. 
Monmouthshires have lost a good deal of their former 
strength. It is true that they exhibit more irregularity 
in prices than in other sections, owing to the varying 
position of collieries, but as in everything else, the market 
price is, generally speaking, the lowest figure at which 
supplies are obtainable. Values range round about 17s. | 
to 17s. 6d. for best black veins, 16s. 6d. to 16s. 9d. for 
Western Valleys, and 15s. 9d. to 16s. 3d. for best Easterns, 
all of which figures show a material decline as compared 
with a week ago. No 3 Rhondda coals are quiet without 
much change, and the same is the case with No. 2 Rhondda, 
although with the latter values show a rather wider 
margin. Small coals have improved, and among bunker 
qualities the best are quoted 8s. 3d. to 8s. 6d., the latter 
figure having been paid in several instances for spot lots. 
Cargo sorts are steadier, but have not improved to such 
an extent as to justify higher quotations, namely, 5s. 6d. 
to 6s. 6d. for best descriptions. Coke and patent fuel are 
steady, rather more business passing in the latter, with 
prices about 17s. to 18s., but pitwood has very substantially 
weakened. The special arrangements made to ensure 
Admiralty collieries getting supplies has resulted in them 
becoming well stocked, and what with the inquiry being 
very slow and empty wagons being very scarce, importers 
have had to modify their ideas considerably and quotations 
have come down from 25s. to 26s. ruling in the early part 
of last week to 21s. 6d. to 22s. 


LATER. 





Writing later our correspondent states that the market 
does not show much change so far as actual quotations | 
for large coals are concerned, but the amount of business 
actually put through does not expand, and the inquiry | 
seems to be getting quieter. Admiralty qualities are 
relatively steadier than other descriptions, but Monmouth- | 
shires are undoubtedly weak, especially now that ship- 
ments on Italian Government account have fallen to | 
extremely small proportions. Several collieries are losing | 
time, and although salesmen in the absence of anything | 
like a moderate inquiry are not quoting less money, still | 
they will accept reductions on current quotations for | 
spot loading in order to enable pits to continue working. | 
Small coals rule steady, but washed nuts, which are scarce, | 
are more inquired for at 15s. to 16s. for best and IIs. 9d. | 
to 12s. 3d. for seconds. Pitwood is unchecked in its | 

| 


downward trend, and values are about 20s. 6d. to 21s. | 
Importers are at the moment being very hard hit. As 
the Admiralty collieries are being well supplied with | 
pitwood, through the special arrangements which have 
been made by the Admiralty authorities, the ordinary 
importer finds the demand for his supplies reduced to a 
very considerable extent, while with empty wagons so 
extremely difficult he is forced to drop his price to any 
buyer who has wagons. It is known that some sellers 
are at the moment losing very heavily, as the cost of 
pitwood on the other side is much higher than in normal 
times. The loss is estimated to run anywhere up to 10s. 
per ton. At the Cardiff Chamber of Commerce on Wednes- 
day the all-important question of the moratorium and 
the position of coal exporters came under consideration, 
when it was decided to forward a resolution to the Chan- 
eellor of the Exchequer urging that the Government 
should be asked to obviate the disastrous consequences 
which will otherwise ensue at the end of the moratorium 
by making arrangements whereby the bankers shall 
grant overdrafts to traders against pre-moratorium debts 
due from the Continent, which cannot be encashed on 
account of the war. It was considered manifestly unfair 
if exporters were not given similar assistance to that 
given to the accepting houses, who were in precisely the 
same position as the exporters. Information had been 
obtained as to the amount due to Cardiff from each 
country. Although at a previous meeting of the Chamber 
the figure was computed to be over a million pounds 
due to South Wales traders, it is now found that the total 
due to Cardiff traders alone is nearer a million and a half. 
The scheme which the Council of the Chamber recom- 
mended to the Chamber was that each trader who required 
assistance should give to his banker a statement of the 
pre-moratorium amounts due to him, which the war had 
prevented him from encashing, and that the banker 
should make advances to the trader against such amounts, 
and, further, that the Government should assist the 
traders to obtain such advances, precisely as it had | 
assisted the accepting houses in obtaining advances 
against acceptances which they were unable to meet on 
account of the non-receipt of remittances from abroad. 
The rate of interest on such advances might be the same 
as the interest to be paid by the accepting houses, viz., 
2 per cent. above the Bank rate, and the time of repay- 
ment might be the same as that arranged with the accept- 
ing houses, viz., when the funds at present locked up are 
released, and in any event within twelve months after the 
termination of the war. As to the proportion which 
advances should bear towards the foreign debts against 
which they are made, this, it was pointed out, must be a 
matter of arrangement between the trader and his banker, 
who knows more than anyone else the trader’s ability to 
stand the strain. 


Labour Situation. 
One of the features in the local labour world 











during the past week has been the success attending the 


certainly seems to have had the effect of making both 
parties more ready to compose their differences. [t js 
not long ago that there appeared to be every prospect of 
serious trouble in the coalfield over the banksmen’s 
question, but new, happily, success in settling matters hias 
been achieved far beyond the expectations of the most 
sanguine members of the South Wales Coal Trade (oi. 
ciliation Board. The Banksmen’s Committee had up to 
a little time ago sought for three years to adjust differences, 
but had failed, and it was only a fortnight ago that the 
Committee was able to report some progress. The owners 
had from the outset resolutely set their faces against del. 
ing with the grievances generally and would only consent 
to a consideration of each case on its merits. Last week- 
end the grievances at nfo less than forty-five collieri-s 
owned by seventeen different companies were dealt with 
and agreements arrived at. These agreements consider. 
ably reduce the number of hours to be worked by tl 
banksmen, and fix their duties and the wages to be paid, 
which in many instances are considerably in advance of 
the first offers made by the owners. Work in the coalfield 
has during the past week or so been rather more irregular 
and temporary stoppages have had to be resorted to on 
account of the shortage of empty wagons ; but, taken all 
round, the position in the steam coal areas is not by any 
means unsatisfactory as things go, and in normal times, 
when there has been a period of bad weather and tonnave 
has been delayed or there has been serious trouble brewiny 
in the coalfield, far more has been heard of unemployment 
than at the present time. The position is undoubted|y 
worse in the western district and in the anthracite coul 
district, where it is estimated that 3000 to 4000 men are 
idle. These returns, however, are incomplete. In th 
Avon Valley district at a number of pits men have been 
able to secure employment for only two or three days a 
week, and at three collieries a large number of men are 
reported to have received notice to terminate contracts 
on account of the companies being unable to find markets 
for the coal. The district agent reported last Saturday 
that he had had an interview with the representatives of 
the Admiralty in London in order to see whether coal pro- 
duced in that district, which, he said, was equal to couls 
now used by the Admiralty, could not be utilised for the 
Navy. He urged that the Government authorities should 
see that a fair distribution was made and that employment 
should be given wherever suitable coal was obtainable. 
The Admiralty promised to consider the matter. It wus 
suggested that continued efforts should be made to induce 
railway companies to run daily and weekly trains from 
the West to the Rhondda collieries where there arc 
vacancies for workmen. Arrangements have alread) 
been made for trains to run to Penrhiwreiber, and this has 
brought about some measure of relief. In the anthracite 
coal area work is far from constant, and although there 
is a little better demand for coals, requirements are not 
such as to give much extension to employment. At 
Cardiff, Newport, and Barry the work at the docks has 
continued fairly satisfactory, and it is surprising that so 
little is heard of any grievances in this respect, Coal 
trimmers and dock labourers have all had a fair share of 
what is going. Imports of pitwood and iron ore are on a 
fair scale. ‘The only really unpromising outlook is in 
regard to the labourers engaged in the ship repairing 
yards. Work is becoming very streaky, and so far as 
can be seen there are few jobs of any note in hand and not 
much indication of vessels coming along requiring repairs. 


Approximate Quotations. 

Steam coal: Best Admiralty large, 20s to 22s; 
best seconds, 19s. to 20s.; seconds, L7s. 6d. to IS8s.; 
ordinaries, 16s, 6d. to 17s.; best drys, 19s. 6d. to 20s ; 
ordinary drys, 16s. 9d. to 17s. 3d.; best bunker smalls, 
8s. 3d. to 8s. 6d.; best ordinaries, 7s. 6d. to 8s.;) cargo 
smalls, 6s. to 6s. 6d.; inferiors, 5s. to 5s. 9d.; best Mon 
mouthshire black vein large, 17s. to 17s. 6d.; ordinary 
Western Valleys, 16s. 6d. to 17s.; best Eastern Valleys. 
15s. 9d. to 16s.; seconds, Eastern Valleys, 15s. to 15s. 6d. 
Bituminous coal: Best households, 19s. to 20s.; good 
households, 17s. to 19s.; No. 3 Rhondda large, Ibs. to, 
16s. 6d.; smalls, 9s. 6d. to 10s.; No. 2 Rhondda large, 
13s. to 14s.; through; 10s. 6d. to 11s.; smalls, 6s. to 7s.; 
best washed nuts, 14s. to 15s. 6d.; seconds, lls. 6d. to 
12s.; best washed peas, 12s. to 13s.; seconds, IIs. 6d. to 
12s. Patent fuel, 17s. to 18s. Coke: Special foundry, 
29s. to 30s.; good foundry, 22s. to 25s.; furnace, 17s. to 
19s. Pitwood, ex ship, 21s. 6d. to 22s. 


Tin-plate and Other Trades. 

Reports indicate that tin-plate works are working 
more satisfactorily and the aggregate output last weck 
was heavier than the preceding week. Sheet mills have 
yet, however, to make a start in the Swansea Valley. 
It is persistently reported that the Government has 
placed an order exceeding 100,000 tons, and that South 


| Wales galvanising works have received a very considerable 


share. At several of the bar mills things are somewhat 
unsatisfactory, but despite the lack of orders the spelter 
trade is brisk and nearly all the hands are kept employed. 
At the Mond Nickel Works and the Mannesmann Tube 
Works, Landore, work is in full swing. The Dowlais 
Works have had a full week. This week the Pontymister 
Sheet Mills made a restart after being idle since the early 
part of August. The report from the Newport Metal 


| Exchange on Wednesday was that so far as the iron and 


steel trades were concerned, the position was generally 
inclined to be weaker as regards values more particularly. 
There is some fresh inquiry, but buyers are inclined to 
defer placing orders in expectation that the spurt in 
values occasioned by the war will show a reaction. Current 
orders keep the bar mills well engaged, and fresh business 
is passing on a fair scale, the official prices remaining on 
the basis of £6 5s. per ton. Pig iron continues dull, and 
tin-plates are irregular. Demand is below the output, 
but an improvement in the inquiry is expected before 
long. ‘The following are the official prices on the Swanseu 
Metal Exchange :—I.C., 20 « 14 « 112 sheets, 13s. to 
13s. 3d.; 1.C., 28 x 20 x 56 sheets, 13s. 3d. to 13s. 6d.; 
L.C., 28 x 20 x 112 sheets, 26s. to 26s. 6d.; I.C. ternes, 
28 x 20 x 112 sheets, 23s. 6d.; galvanised sheets, 24 g., 
£13 10s. to £14 per ton. Pig iron: Welsh hematite, 
75s. to 76s. dd.; East Coast hematite, 75s. c.i.f.; West 
Coast hematite, 77s. 6d. to 78s. 6d. c.i.f. Steel bars: 
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Siemens, £5 2s. 6d. per ton; Bessemer, £5 2s. 6d. to 
5 5s.; steel rails, heavy sections, £6 15s. per ton. Iron 
ore: Rubio, 17s. 6d. to 18s. 6d. per ton, 

Newport (Mon.). 

The market in Monmouthshires has opened this 
week under very sluggish conditions. Last week ship- 
ments, although not as good as the preceding week, were 
considering the circumstances, fairly satisfactory ; but 
the inquiry has fallen off and values have, as a conse- 
quence, suffered. The figures quoted for large coals 
rather flatter the market, inasmuch as lower prices could 
he arranged for spot shipment, sellers being ready to make 
sacrifices in order to provide for the release of wagons and 
so keep pits working. Last week there were a number of 
temporary stoppages, and thus the curtailment of output 
has imparted a steadier tone to smalls. Pitwood is about 
22s. to 22s. 6d. Approximate prices :—Steam coal : 
Best Newport black vein large, 17s. to 17s. 6d.; Western 
Valleys, 16s. 3d. to 16s. 6d.; Eastern Valleys, 15s. 6d. to 
lGs.; other sorts, 15s. to 15s. 3d.; best smalls, 6s. 3d. to 
ts. 9d.; seconds, 5s. 6d. to 6s. Bituminous coal: Best 
house, 18s. to 19s.; seconds, 16s. 6d. to 17s. Patent fuel, 
17s. to 18s. Pitwood, ex ship, 22s. to 22s. 6d. 


Swansea. 

The anthracite coal market has this week opened 
with a rather better tone. The attendance on the 
Exchange has been good and slightly more business has 
heen put through. Quotations of Swansea Valley large 
have not undergone change, but nuts and cobbles have 
shown a trifle steadier tendency. Rubbly culm was a 
very slow market and was freely offered. Very few 
collieries are working anything like full time. in the 
steam coal section the demand for large coals has broad- 
ened to some extent, but the trouble 1s to get rid of the 
excessive quantities of smalls which have accumulated. 
Approximate values :—Anthracite: Best malting large, 
21s. 6d. to 23s. net; second malting large, 17s. 6d. to 
18s. 6d. net; big vein large, 16s. to 1%s., less 24 per cent.; 
red vein large, 1s. to 14s., less 2} per cent.; machine-made 
cobbles, 20s. 6d. to 22s. 6d. net; French nuts, 22s. to 
23s. 9d. net; German nuts, 20s. 6d. to 22s. net; beans, 
19s. to 19s. 9d. net; machine-made large peas, 14s. 3d. 
to 14s, 9d. net; rubbly culm, 4s. to 4s. 6d., less 24 per 
cent.; duff, 3s. to 3s. 6d. net. Steam coal: Best large, 
l7s. 6d. to 20s. 6d., less 24 per cent.; seconds, 15s. 3d. to 
Gs. 3d., less 24 per cent.; bunkers, 10s. 3d. to lls. 6d., 
less 24 per cent.; smalls, 5s. 6d. to 6s. 9d., less 24 per cent. 
Bituminous coal : No. 3 Rhondda large, 16s. 3d. to 17s. 3d., 
less 24 per cent.; through and through, 13s. 6d. to 14s., 
less 24 per cent.; smalls, 9s. 9d. to 10s. 6d., less 24 per 


cent. Patent fuel, 17s. 3d. to 17s. 6d., less 24 per cent. 








LAUNCHES AND TRIAL TRIPS. 

Cuevior KanGe, steel screw steamer; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Neptune Steam 
Navigation Company, Limited ; dimensions, 362ft. by 51ft. O4in. 
by 26ft. 3in.; to carry 6640 tons; engines, triple-expansion, 
2din., 40in. and G7in. by 45in. stroke, pressure 180 lb. per square 
inch ; constructed by Kichardsons, Westgarth and Co., Linuted ; 
launch, September 7th. 

YAHCHEE, stecl screw tank steamer; built by Sir Raylton 
Dixon and Co., Limited ; to the order of the Tank Storage and 
Carriage Company, Limited, of London; dimensions, 434ft. by 
54ft. bin. by 32ft. 84in.; to carry 9250 tons on a light draught ; 
engines, quadruple-expansion, 24in., 35in., 50}in., and 73in. by 
5lin. stroke, pressure 220 lb. per square inch ; constructed by 
North-Eastern Marine Engineering Company, Limited ; trial 
trip, September 14th, 1914. 

CIUDAD DE BUENOs AIRES, twin-screw steamer; built by 
Cammell, Laird and Co., Limited ; to the order of the Argentine 
Navigation Company (Nicolas Mihanovich), Limited ; dimen- 
sion, 364ft.; to carry passengers; engines, twe sets Parsons 
patented geared turbines; constructed by Cammell, Laird and 
©o., —* ; a speed of 18 knots was attained on trial trip 
recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. W. Brooke anp Co., Limited, of Lowestoft, inform us 
that they have just purchased the whole of the drawings, patterns, 
machining jigs and templates for the ‘‘ Hesse ’”’ reversing gear, 
recently manufactured by Messrs. Hesse and Savory, and that 
they are immediately starting on the manufacture of a series of 
these reverse gears. 

THE firm lately trading at 11, Windsor-place, Cardiff, as 
electrical and mechanical engineers and merchants, under the 
title of Haslam and Schontheil, Limited, informs us that it has 
now changed its name to Haslam and Stretton, Limited, Mr. 
Theodore Schontheil, who is a British-born subject, having 
adopted the surname of Stretton. 

LAING, WHARTON, Limited, ask us to state that their oflices, 
showrooms, and workshops have been removed to Mildmay 
Park Works, Mildmay-avenue, London, N. Mildmay-avenue 
is a short road turning out of Newington Green-road, between 
Nos. 42 and 44. Telegrams, Lunarian, London ;_ telephone, 
Dalston 3291. 








EDUCATIONAL INTELLIGENCE. 


A SPECIAL course of ten lectures on ‘‘ Modern Explosion 
Engines used in Automobiles and Aircraft’ will be given in 
connection with the Faculty of Engineering, University of 
London, King’s College, by Mr. G. A. Burls, M. Inst. C.E., 
on Thursdays at 6 p.m., commencing October 8th, 1914. 








ENGINEERING GoLFine Socrrery.—Owing to the war it has 
been decided that the autumn meeting of the Engineering 
Golfing Society shall not be held this year. The winner of the 
Match Play Tournament, which has been in progress during 
the summer months, is Mr. E. B. B. Newton, who defeated 
Mr. D. T. Powell in the final round. 


BALL BEARING EXPERIMENTS..~In our issue of September 
llth we mentioned some experiments made by Professor Goss 
with graphite and lard applied to ball bearings. It will interest 
our readers to know that these experiments were made at the 
suggestion of the Joseph Dixon Crucible Company, and that 
copies of the full report are obtainable from Graphite Products, 
Limited, Queen’s-road, Battersea. Engineers who think graphite 
cannot be used successfully in ball bearings will be particularly 
interested in the report. 





BRITISH PATENT SPECIFICATIONS. 


ie comme 


When an inventi ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 





Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


January 7th, 1914.--IMpROVEMENTS IN AND RELATING 
To CONDENSERS, Aktiengesellschaft Brown, Boveri and Cie., 
of Baden, Switzerland. 

The invention consists in so hinging the doors that half of 
the complete cover holds the other when the latter is opened 
for cleaning. The two doors A and B are interconnected by 
hinges C and are provided with handles D. It will be seen 
that whichever half is open the other supports it by way of the 
hinges and one half may be swung right back on the other so 
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far as the handles permit. One manner of securing the doors 
to the outer shell is shown on the right, in which the doors are 
provided near the outer periphery with holes E for enabling 
securing to the flange F to be effected by bolts or screws J. In 
addition, slots G are cut on the inner edge of the door so that 
the same can be secured by stud bolts M carried by the central 
partition of flange I. Webs K and L can also be provided 
with stud bolts M for assisting in holding the cover. Thus a 
very convenient and compact arrangement is provided.— 
September 9th, 1914. 


INTERNAL COMBUSTION ENGINES. 


1356. January 17th, 1914.—IMpROVEMENTS IN VAPORISERS 
¥OR INTERNAL CoMBUSTION ENGINES, David Roberts and 
Charles James, both of Spittlegate Ironworks, Grantham. 

A represents the cylinder end and B the passage or port therein, 
which contains the air inlet and exhaust outlet valves—not 
shown—and C is the vaporiser, which is provided with the fuel 
inlet D. E is the plate which forms the water-jacketed part 
of the vaporiser and which may be either a forging or a casting 
and of circular shape. The plate is provided at its outer periphery 
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with rubber or other joint rings F, which make a sliding joint 
against the ring G of cast iron, mild steel, or other suitable 
material, which is attached to the cylinder end A. The back 
end plate E may be shaped so as to provide the pocket H, or 
it may be plain, or it may be of any other desired design to suit 
any particular manufacturer’s requirements. Furthermore, it 
may be provided with a flange I, the flange being attached to 
the cylinder end A by means of studs J or the flange may be 
dispensed with and the studs J passed through the plate itself. 
There are six other illustrations.—September 9th, 1914. 


15,236. June 25th, 1914.—IMPROVEMENTS IN COMPRESSION 
RELEASE VALVES FOR INTERNAL COMBUSTION ENGINES 
AND THE LIKE, Stuart Turner, Limited, of Market-place, 
Henley-on-Thames, Oxfordshire, and Alexander Frederick 
Plint, of the same address. ‘ 

A is the compression space of a two-stroke engine showing 
the attachment of a release valve in its opening B, C is the 
valve working in the parallel bore of the casing D and having a 
reduced section E about midway of its length, and a triangular 
section F which acts as a guide at the seating end of the bore ; 
the cylindrical portion C is cut away at G and the lever H 
pivoted at I works within the slot G and is pressed back by the 
spring J, which is compressed between it and the fixed lug K. 





Any depression therefore of the lever H opens the valve, and 
this can be done by any convenient mechanism. When the 
valve is raised from its seat by depression of the lever H a 
passage is opened from the space A past the triangular section F 
through the space around the part EK, and this space is connected 














with the outer atmosphere or otherwise through the small holes 
1, of which there may be two or more disposed as desired. The 
enlarged part M of the casing is preferably formed as a hexagon 
when the connection is by a threaded nipple ; but, as will be 
evident, the attachment may equally well be done with a 
flanged connection or in other ways.—September 9th, 1914. 


VALVES. 


19,433. August 27th, 1913.—-IMPROVEMENTS IN AND RELATING 
to Vatves, Aktiengesellschaft Brown, Boveri and Cie., of 
Baden, Switzerland. 

This invention relates to valves and more specifically to dise 
valves which are capable of working in liquids containing 
foreign bodies; for instance, muddy water, and has for its 
object to provide an improved valve for this purpose. The 
valve is formed of a disc E with a bearing ring B seating on a 
fixed valve seat A. The surfaces of the ring B and the seat A, 
which touch, are formed as parts of a sphere indicated by chain 
lines. The valve dise E loosely encircles the lower end of the 
guide sleeve F, packing D being provided if necessary. The 
guide F contains a pin 8, which acts as an inner guide for the 
closing spring L and also limits the upward travel of the disc E 
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by means of a stop about which the lower end of the spring L 
is disposed. As the valve disc can adjust itself with relation 
to the guide F it is not subjected to bending strain by a foreign 
body becoming jammed between the valve disc E and the seat A, 
as the valve disc can assume an inclined position relatively to 
the latter. Again, because spherical valve seats are employed, 
a proper joint is obtained in all inclined positions of the valve 
dise, so that if a foreign body which has been jammed should 
be removed by the current, then the valve surfaces will always 
meet correctly together notwithstanding the oblique position 
of the valve disc. If comparatively soft material, such as 
leather washers, rubber, or the like, is employed for the packing 
D it may fit tightly against the spindle F, because this does not 
interfere in any way with the capacity of the valve disc to adjust 
itself into the inclined position. If, however, metal or the like 
is employed as the packing material, then a space must be left 
between the packing material and the spindle.—September 9th, 





1914, 
TRANSFORMERS. 
12,012. May 15th, 1914.--IMPROVEMENTS IN AND RELATING 


To STARTING TRANSFORMERS, Aktiengesellschaft Brown, 
Boveri and Cie., of Baden, Switzerland. P 

This invention relates to starting transformers used in con- 

nection with reversing or controlling switches. Heretofore the 
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switch has been placed together with the transformer in an oil 
vessel common to both. This has the disadvantage that in 
consequence of the frequent switching and the formation of 
ares caused thereby, the oil is carbonised, so that the insulating 
capacity of the same is deteriorated. Further, the switch 
contacts are accessible only with difficulty. The object of the 
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present invention is to provide an arrangement free ofthese 
disadvantages... In the drawings the frame or carrier 'T of the 
transformer A is provided with an extension C supported by 
the strut S, and on this extension, which projects to the side 
of the transformer, a casing U is provided containing the 
reversing switch. The leads passing from the transformer 
to the switch are arranged within the frame 'T. The trans- 
former and switch are closed by a common cover D, after the 
removal of which the whole switching mechanism may _ be 
freely and easily inspected. For inspection purposes the oil 
bucket of the switch may be let down into the free space R 
beneath the switch, as shown in the drawing in dotted lines.— 
September 9th, 1914. 


TRANSMISSION OF POWER. 


21,446. September 23rd, 1913.-ImMPpROVEMENTs IN TILES FOR 
CARRYING AND ProtectTinG ELrectric CaBLes, Gas Pipers, 
WATER PIPes, AND THE LIKE, Archibald John Howard, of 
‘** Hazelford,”” Mount Nebo, Somerset. ¥ 

This invention consists in making tiles of brick clay or simmliar 
material in shapes similar to those shown in the drawings. 

The tiles are laid so that the joints between adjacent lengths of 

the bottom half tile are so arranged to come under the centre 

of the top half tile. They are also so made that the top half tile 
fits the bottom half tile as shown, and thus one-half keeps the 
other in alignment. The arrangement serves the following 
purposes :—{a) It protects the cable or pipes contained therein 
from mechanical damage by navvy’s picks and the like. (5) It 
provides a continuous duct into which a cable or pipe can be 
drawn in or from which it can be withdrawn at any time. The 
tiles may be made to provide one “duct” as shown in thc 
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drawings or any desired number of “ducts *’ side by side or 
arranged as convenient. They may be laid in concrete with or 
without a covering of bitumenised paper or similar material at 
each vertical joint to keep the cement from getting into the 
* duct * and also a mandrel may be inserted and drawn forward 
as the tiles are laid, and the cement sets, thus ensuring a smooth 
interior in perfect alignment. It is desirable to round the edges 
of the interior of the ends of the tiles when soft before baking, 
so that no sharp edges may be presented to a cable or pipe being 
drawn in. To ensure a good fit the two half tiles are extruded 
from the brickmaking machine through one die with cutting 
edges fixed in the die in such a manner that they part the top 
half tile from the bottom half tile, and thus the tiles leave the 
die divided but with the top half resting on the bottom half. 
They are then both cut by the same wires on the cutting table, 
and therefore both halves are of exactly the same length. They 
are also handled and baked as one tile, thus reducing the manu- 
facturing cost.—September 9th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


1340. January 17th, 1914.—IMPROVEMENTS IN OR RELATING 
TO STEADIES FOR UsE IN MacuHINE Toots, Pollock and 
Macnab, Limited, Joseph Macnab, and George Frank 
Cooke, all of Bredbury, near Manchester. 

The roller steady A is mounted in a gap in the slide B, by which 
the steady is adjusted in position to suit the diameter of the 
bar C or the like being turned. A pin D, upon which the roller 
is mounted, projects through the gap and is supported at its 
ends in the slide. One end E of the pin, of larger diameter 
than the other or outer end, is a driving fit in the slide and is 
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held against rotation by its head portion F, which rests in a 
suitably shaped slot G in the slide. In order to provide the 
clearance between the outer support of the roller steady and 
the large diameter portion of the bar or the like being turned 
an excentric bush H is keyed upon the pin D before referred to, 
so that the roller runs upon the bush. The centre of the roller 
steady is thus brought considerably below the centre of the 
pin. A hardened steel washer I may also be keyed upon the 
pin D at the roller side. There is one other drawing.— September 
Vth, 1914. 


MINES AND METALS. 


19,670. August 30th, 1913.—ImMPROVEMENTS IN OR RELATING 
To Liqguip FuEet FurRNAcES FoR MELTING OR SMELTING 
Gass, METAL, AND ORES, Robert Siegwart, Georg Siegwart, 
and Karl Heinrich Siegwart, all of 32, Adligenswylerstr., 
Lucerne, Switzerland, . 

The drawings show a smelting furnace with a smelting chamber 





A and fire bridges BB! arranged on the two sides thereof. The 
air serving for the ¢ombustion is first heated in accordance with 
the regenerative system, and during one vaporising period hot 
air is conveyed from the regenerator E over the furnace bridge B 
to the smelting chamber A, whilst the combustion gases flow over 
the furnace bridge B' to the regenerator C! for the purpose of 
heating the regenerator. In the following vaporising period 
the combustion gases are conveyed over the other furnace 
bridge B to the regenerator E and the air heated in the 
regenerator C' over the fire bridge B! to the smelting chamber. 
Above the fire bridges BB! the open vaporisers DD! are 
arranged, These each consist of a pair of slabs of fireproof 
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material, each provided with a cavity for the reception of the 
liquid fuel. They are built in above the fire bridges on opposite 
sides of a partition so that they can be easily renewed. Below 
the slabs D D! is a second pair of slabs F or F! made of fire- 
proof material, the second slabs intercepting and vaporising 
oil residues which overflow and are not easily converted into 
gas. These slabs are swept by the hot air and by the combustion 
gases. The fuel first heated in the tanks H, which are arranged 
above the furnace and heated in any preferred manner, as by 
the furnace gases or by being arranged in close proximity to the 
furnace, is conveyed to the upper slabs D D' through the pipes 
G that are furnished with regulating and stop cocks R and W. 
The fuel that falls on to the heated slabs is vaporised, mixes 
with the incoming hot air from the regenerator and burns in 
the smelting chamber with a white flame. More than two 
vaporising slabs may also be arranged one above the other and 
at a suitable distance apart from one another and from the 
fire bridge.—September 9th, 1914. 


MISCELLANEOUS. 


25,609. November 8th, 1913.—ImMPROVEMENTS IN THE MANU- 
FACTURE OF HOLLOW MetaL Rops AND THE LIKE FROM 
BuLLets or InGors, Frederic Lloyd, of 26, Alma-street, 
Sheffield. 

In the manufacture of hollow metal rods and the like a central 
hole is formed in a billet or ingot and sand or similar material 
is run into the hole and is retained in the hole by plugging its 
ends. The billet or ingot is then rolled to the required size. 
[tis found in practice that the metal at each end of the billet or 
ingot is wasted. This may be prevented if the plugs are dis- 
pensed with. According to this invention the hole in the billet 
or ingot is completely filled with sand, which is retained in it 
by metal caps secured to the billet or ingot preferably by weld- 
ing. It is preferred that before the sand or the like is inserted 
into the hole that it is moulded into the shape of the hole. 
September 9th, 1914. 


5303. March 2nd, 1914.-IMPROVEMENTS IN AND RELATING 
Tro CatcH Devices ror Borine Rops, Nederlandsche 
Maatschappij tot het verrichten van Mijnbouwkundige 
Werken, of Heerlen, Holland. 

This invention relates to an improved catch device for boring 
rods in connection with boring operations. The improved catch 
device consists of a clamp made in two halves A and B, which 
are pivotally interconnected at C ; further, they may be rigidly 
interconnected by means of a bolt D. Two catching elements 
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E and F, which are made of steel, are arranged in the clamp and 
may be opened by means of the bent spindles G and H. In the 
closed position the catching elements E and F rest at K and L 
on the halves A and B of the clamp, whereas cams M and N 
arranged in the centre also bear on the parts A and B. It will 
thus be seen that the spindles G and H of the catching elements 
are not exposed to the action of the force exerted on the latter. 
On pulling up the different boring rod sections O' interconnected 
hy coupling sleeves P', the catching elements E and F open 
automatically, so as to allow the sleeves P! to pass through 
between them, but they immediately close as soon as a sleeve 








has passed therethrough. Should it happen that the stec! 
cable breaks during lowering or during the pulling up of the 
boring rod, then the elements E and F will catch the boring roc 
by engaging beneath one of the sleeves P!, so that the rod js 
prevented from dropping down to the bottom of the bore hole, 
At the same time the apparatus closes the bore hole duriny 
boring, so that it is not necessary to employ other means for 
preventing tools or the like from dropping down the bore hole, 
September 9th, 1914. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 16th, 

SEVERAL inquiries have been received from beyond the seas 
for steel rails, one from Australia for 31,000 tons and one fro, 
South Africa for 11,000 tons. It is known that a fair export 
business in rails is in sight. Domestic demand for rails j 
entirely absent, though orders of some magnitude were on tly 
point of being placed when the war opened. The United State 
Steel Corporation increased its volume of business during the 
past month by some 60,000 tons of material of all kinds. The 
Chesapeake and Ohio Railroad Company proposes to contrac! 
for 30,000 tons material for an Ohio river bridge, and 12,000 
tons additional for a bridge over same river at Sciotoville, Ohio. 
Locomotive builders are booking very little business, and 
the Eddystone Works of the Baldwins, it is reported, has been 
closed, One pending order for thirty-five engines for an Ohiv 
road has been held up for lack of money to pay for them, Steel 
mills are below 60 per cent. of capacity, and creeping toward 
50 per cent. Sheets, tin-plates and merchant bars continue 
active. A large part of the tonnage for steel products now 
under contract will be finished by the close of the month. 
An inquiry for 20,000 tons low phosphorus iron for Europe i 
now being considered. A machinery builder in Russia want 
4000 tons Bessemer. The builders of the New York Tunne! 
are asking for 15,000 tons for segments. Electrolytic sells at 
124. Exports so far this month, 5600 tons ; total so far thi 
year, 278,965 tons. Lower prices are probable unless present 
production be still further curtailed. Tin is quiet at 31. Con- 
sumers look for lower prices as stocks accumulate for October, 
Afloat, 2025 tons; recent arrivals at four ports, 1772 tons, 








FORTHCOMING ENGAGEMENTS. 


MONDAY, OCTOBER 5ru. 

Tue Society oF ENGINEERS.-—At the Institution of Electrical 
Engineers, Victoria] Embankment, W.C. “Cylinder Bridge 
Foundations in the East and the Construction of the Sittany 
River Bridge, Burma Railways,’”’ by Mr. A. Stewart Buckle. 
7.30 p.m. ; 


THURSDAY, OCTOBER 8ru. 


SouTH STAFFORDSHIRE IRONMASTERS’ AssociATION,—Lir- 
mingham. Quarterly meeting. 
FRIDAY, OCTOBER 9rn. 
Junior INstitTuTion OF ENGINEERS.—39, Victoria-street, 


Paper on * The Barrier of 


8 p.m. 


Westminster. Informal meeting. 
Ignorance,” by Mr. W. P. Durtnall. 


MONDAY, OCTOBER 121. 

INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssociaTION..Storey's Gate, Westminster. Peosentation of 
Graduates’ annual report for the session 1913-)+. Paper on 
“The Reclamation of Waste Products in Indu.crial Under- 
takings,” by Mr. George H. Ayres, graduate, of Huddersfield. 
8 p.m. 

At Institution of 
Paper on “* Cotton 


or ENGINEERS. 
Umbankment. 





Junior INsTITuTION 
Klectrical Engineers, Victoria I 


Spinning,” by Mr. Win. Scott Taggart. 8 p.m. 
TUESDAY, OCTOBER 1L3ru. 
AssociATiION OF RAILWAY COMPANIES’ SIGNAL SUPERIN- 


SIGNAL EnNGineers.--The Railway Clearing 
Forty-ninth conference, 


TENDENTS AND 
House, London, 
WEDNESDAY, OCTOBER Il4ru. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-At the Lnstitution 
of Mechanical Engineers, Storey’s-gate, Westininster. Paper 
on “‘ Automobile Engineering and the War,” by Mr. L. H. 
Pomeroy. 8 p.m. Owing to the president-elect, Colonel H. C 
L. Holden, being fully occupied with his duties as Director of 
Mechanical Transport, the delivery of his presidential address 
has been postponed. 

NOTTINGHAM Society 


oF EnNcineers.-—Welbeck Hotel, 


Nottingham. Annual meeting and president’s address. 8 p.m. 
FRIDAY, OCTOBER léru. 
Junior INstiruTion OF ENGINEERS.—39, Victoria-street, 


Informal meeting. Paper on ** The Latest in Home Lighting,” 


by Mr. W.'T. Dunn. 8 p.m. 
FRIDAY, OCTOBER 23rp. 

Junror INstiruTion OF ENGINEERS.—-39, Victoria-street, 
Westminster, Informal meeting. Leeturette by Mr. H. N. 
Munro, 8 p.in, 

FRIDAY, OCTOBER 30rn. 

Junton insrrrurion or ENGingers,—39, Victoria-street, 
Westminster, Informe! meeting. Lecturette by Mr. R. Rankin. 
8 p.m. 








ContTraActs.—-Watney, Combe, Keid and Co., Limited, havo 
just placed an order with the Linde British Refrigeration Com- 
pany, Limited, for a large water-cooling plant for their Pimlico 
Brewery.—-Joseph Kaye and Sons, Limited, Leeds, inform 
us that, in addition to 7000 patented seamless oil cans recently 
delivered to the Navy, they have now received orders for imme- 
diate delivery for 3000 from the War Department.—Ed. Bennis 
and Co., Limited, of Little Hulton, Bolton, and 28, Victoria- 
street, S.W., inform us that their contract list for the last few 
weeks comprises, in addition to a large amount of home business, 
orders for machine stokers from Switzerland, and for chain 
grates with the new patented link from New Zealand and Con- 
stantinople. From Cammell, Laird and Co., Limited, of Birken- 
head, who are rticularly busy, they have received an order 
for four sprinkling stokers and self-cleaning compressed a‘r 
furnaces for 8ft. diameter Lancashire boilers, together with an 
elevator and shoots to serve the machine stokers. The muni- 
cipal electric light and power stations of Rotherham, Worksop, 
and Burton-on-Trent have placed orders with Messrs, Bennis 
for machine stokers and self-cleaning compressed air furnaces, 
and Manchester—Bloom-street and Stuart-street Stations—for 
the relinking of chain grates of another make. From the woollen 
mills of Rawden Briggs and Co., Limited, of Ravensthorpe, 
Dewsbury, further orders have been secured. In addition to 
these, we have received a list of other recent orders covering 
twenty-eight sprinkler stokers and compressed air furnaces, 
besides other specialities of the Arm, , 4 ‘ 
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PUMPING AND ELECTRICAL MACHINERY 
FOR NEWPORT DOCKS. 

in July last a recently completed extension of the 
“docks, belonging to the Alexandra (New 
port) Docks and Railway Company was officially 
opened by Prince Arthur of Connaught. ‘The exten- 
sion consists of a new basin 4000ft. long by 1000ft. 
wide, built almost at right angles to the South Dock, 
and forming part of it. At the south corner of this 
new work is a lock 1000ft. long by 100ft. wide, which 
is divided by intermediate gates into an outer com- 
nt 400ft. and an inner compartment 600ft. 
This lock is entered from the river Usk, in 
which an entrance channel has been dredged. The 
whole work was carried out under the supervision 
of Messrs. Sir John Wolfe Barry, Lyster and Part- 
ners, with Mr. J. D. C. Couper as resident engineer, 
In view of the great area of the dock with the conse- 
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Fig. 1—GENERAL ARRANGEMENT 


quent great evaporation, and the size of the lock, a 
very large volume of water is required formake-up and 
locking purposes, and this the natural feeder is unable 
to supply. Hence, the pumping plant, which is the 
main subject of this article, and of the drawings and 


illustrations published to-day, has been provided. The | 


power-house is situated close to the lock entrance. It 
contains two large pumping engines, with space for 
a third of the same size; two 500-kilowatt generator 
sets, with space for a third; four Lancashire boilers, 
with space for nine; and the usual economisers, 
water treatment plant, &c. 

The Pumping Plant.—The duty required of the 
main pumps is to lift 50,000,000 gallons of water per 
tide, in a total time of five hours’ pumping, from the 
river Usk into the dock ; and, further, to be capable 
of clearing the water from a graving dock, plans of 
which have been prepared. As at high tide there is 
very little difference between the level of water in 


the Usk and in the dock, the pumps, then, have to 
work against a very small head, whilst in pumping 
out the graving dock they would have to meet a 
head of 39.6ft. That is to say, they had to be designed 
for any head between zero and about 40ft. Further- 
more, the water which is taken from the Usk into a 
suction chamber has to be delivered through a 1 2ft. 
culvert about 950ft. long into the dock. The whole 
proposition, then, presented some pretty problems. 
As the dock company from the first insisted on a 
very economical and efficient plant, the water 
velocities in the culverts, pipes and pumps had to 
be kept low, and consequently the volume of water 
to be set in motion at starting and retarded at the 
stopping of the pumping plant was great, actually 
about 2800 tons in the delivery culvert alone. The 
low velocities and great weights in long culverts 
considerably increased the danger due to water 
hammer and wave action. Now, whilst the engineers 





| pumps were split in horizontal and vertical planes, 
as clearly illustrated in our drawings. This had the 
additional advantage that it gave access to the work- 
ing parts. The bottom part of the pumps are em- 
bedded in the concrete roof of the suction chamber, 
and rest on large ribbed feet carried on heavy steel 
girders anchored into the concrete, in which the 
usual waterproof coursing is embedded. 

The casing is oval in shape and connected to the 
circular wrought iron suction pipe. Each pump has 
three manholes, to give easy inspection of the interior. 
Separate stuffing-boxes containing gun-metal glands 
with clean water-sealing rings, and so arranged to 
be, suitable for tightening on to the shaft against 
vacuum as well as pressure, are fitted to the casing. 
The shafts carrying the two 8ft. diameter impellers 
are made of nickel steel covered with gun-metal 
where it passes through the stuffing-boxes. Each 
shaft is 25ft. long and revolves in large bearings 
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OF MAIN ENGINES AND PUMPS 


appreciated the damaging effect of these two forces, 

|it does not appear that mathematicians were able 
/to give figures which would be of use to them. 
| Under these circumstances a stand-pipe of 8ft dia- 
/meter was placed in the culvert near the pumps, 
with the object of harmlessly dissipating these 
forces. 
| Surging action of the water was developed by quickly 
' accelerating and retarding the pumps, but once a 
| maximum head had been obtained, slightly above 
the head of the rising main, it could not be materially 
increased. 


two double inlet impellers, discharging in two separate 
delivery chambers of spiral shape, which are con- 
nected to the sockets of the collector pipe by means 
of cast iron Y pieces. The suction pipe to each pump 
is 120in. diameter, and the delivery pipe 94in. 
diameter. For convenience of manufacture, the 








On trial, the method proved satisfactory. | 


The main pumps are of the twin type, each housing | 





























Swain 


separate from the casing, and carried directly on the 
concrete foundation, each bearing being supplied 
with its own oil pump and cooling device. 

| The revolving parts of the pumps were thoroughly 
balanced before erection, and the solid forged coupling 
| on the end of the pump shaft was bolted directly to 
the engine crank shaft. The pumps are fitted with 
the usual appliances, such as ejectors and gauges. 
|The latter are assembled together on a common 
| instrument board close to the engine stop valve. 

| Directly on the delivery branch of each pump a 
| 94in. hydraulically operated sluice valve, made by 
| J. Blakeborough and Sons, of Brighouse, is placed. 
| Some idea of the size of these valves—illustrated 
|in Fig. 2—may be gathered from the fact that 
| when the valve is open the total height is about 
| 38ft. The lifting rods are of nickel steel connected 
| at the top end to a cast steel crossbar, which carries 
| the nickel steel piston-rod of the hydraulic cylinder. 
The power is obtained from the company’s hydraulic 
mains at 700Ib. pressure. The cylinder is 9hin. 
diameter and lined throughout its length with brass. 
| The control valve of the hydraulic cylinder was 
| fitted with thimbles, the size of hole through which 
| was to be decided by experiment after erection. 
| Careful calculation was made before the erection of 
the plant, and these holes were made Hin. diameter, 
which gave an opening or closing of the valve in 
six minutes. Experiments showed that this was 
satisfactory, and avoided tendencies to surge. which 
more rapid opening or closing might and did set up. 
This valve is fitted with its own indicating device, 
| and hooks for hanging up the valve in case of failure 
of the hydraulic supply or to avoid creeping are 
provided. 

Between this sluice valve and the main delivery 
culvert a distance piece was allowed for, which was 
fitted into position after the erection of the pumps, 
the delivery main being placed in position during 
the erection of the power-house. To this distance, 
or making-up, piece was connected the water supply 
for the various condensing plants, together with 
the charging valves for the suction chamber. 

In the design of the engines the makers—Cole, 
Marchent and Morley, Limited—had to face the 
position that the load was likely to vary from about 
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300 brake horse-power at 74 revolutions per minute 
up to 1500 indicated horse-power, or more, at 128 
revolutions per minute, and they had at the same 


time to remember that the maximum loads would | 


only occur at very rare intervals, when emptying 
the graving dock, and that the main duty of pumping 
would consist of keeping the Alexandra Dock supplied 
with water at heads varying normally between 2ft. 
and 22ft., the majority of the pumping being on a 
mean head of about 15.7ft. Furthermore, care had to 
be taken that during the maximum pumping the boiler 
plant was not loaded beyond the originally stated 
capacity. With this end in view, the makers elected 
to work at 200 lb. pressure and with about 600 deg. 
Fah. temperature at the boilers. The dimensions 
of cylinders eventually adopted were unusual for a 
triple-expansion engine, viz., 19in.. 29in. and 44in. 
with a stroke of 3ft. The ratio of the high to the 
low-pressure cylinder is, it will be noticed, less than 
usual, thus slightly sacrificing the economy at low 
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Fig. 2—94-INCH 


loads, but gaining a greater capacity for maximum 
load, whilst slightly disturbing the regularity of the 
torque. 

The engines are of the makers’ usual design, and 
are fitted with piston drop valves, Morley’s patent— 
full particulars of which were given in THE ENGINEER 
on July 19th, 1907. A particular feature of the valve 
gear is the entire removal of all excentrics from 
the crank shaft, and placing them on a shaft mounted 
in ring-oiled bearings carried in a trough-shaped 
girder from the front columns, this shaft being 
operated by spiral gearing from the crank shaft. 
The valves, being of the piston type, are entirely 
balanced, consequently the gear operating them 
can be of very light construction. We hope later to 
be able to give more detailed views of these engines, 
but it will be observed from the illustrations given 
in a Supplement to-day and on pages 339 and 348, that 
they are of simple design an easily accessible. 

The condensing plant is of the surface type, the 












circulating water passing from the delivery to the 
suction side of the main pumps without the assist- 
ance of any auxiliary appliances. The air pump is 
operated from the high-pressure crosshead, and 
alongside it is placed a return water pump, which 
| delivers the condensed water back into the oil- 
| treating appliances referred to later. 

Electric Supply Plant.—This plant — illustrated 
in Figs. 4, page 341, and 7, page 342—consists of two 
500-kilowatt Howden high-speed engines and B.T.H. 
alternators, which supply light and power to the 
whole of the docks. The engines are’ of the three- 
cylinder triple-expansion double-acting vertical type, 
revolving at 300 revolutions per minute, and are 
fitted with forced lubrication throughout. The 
diameters of the cylinders are 15}in., 224in. and 
35in., and the stroke is 15jin. The working -parts 
are enclosed in a strong vertical casing, provided with 
large doors back and front to give unrestricted access 
for examination and adjustment. Distance pieces 
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SLUICE VALVE 


carrying the cylinders are secured to the top of this 
casing. The high-pressure and intermediate-pressure 
cylinders are both fitted with liners, with arrange- 
ments so that the high-pressure jacket can be cut 
out if required, as would be the case if the temperature 
of the steam amounted to 500 deg. to 550 deg. The 
intermediate-pressure jacket also acts as a reheater 
for steam on its way to the low-pressure cylinder. 
All the cylinders are fitted with piston valves. 

The governor which is carried directly on the end 
of the crank shaft, actuates primarily a double-beat 
throttle valve, and is also coupled to the makers’ 
patented automatic expansion device for taking the 
heavier loads. This device is operated through an 
oil relay, and enables the engine to give a 20 per cent. 
overload which may be safely carried for two hours. 

In the construction of high-speed vertical triple- 
expansion engines, many difficulties have arisen 
due to the rigid connections between the cylinders, 
and due to the differential expansion of the base 








plate and cylinders. Special arrangements are 
provided in this engine to allow of the excess ©Xpun- 
sion of the cylinders over the crank casing, so that 
this expansion can take place without causing stress 
or tending to put the parts out of line. 

The pistons are each made in one piece and all of 
the same weight, so as to ensure satisfactory balance, 
and further to facilitate the balancing, the connecting. 
rods are made longer than usual, viz., seven times 
the length of the crank. Thecrank shaft is of Siemens. 
Martin acid steel, with six bearings, the cranks being 
placed at 120 deg. to each other. A suitable gangway 
and ladders are provided to give access to the engine 
for indicating, examination and lubrication, and as 
the plant was required for both lighting and power, 
the engines are fitted with very heavy fly-whecls, 
Each engine is coupled to a 500-kilowatt three-phase 
alternator, star wound, for 3633 volts, 50 cycles, with 
direct-coupled exciters, and so designed that a single- 
phase lighting supply of 2000 volts can be obtained 
for lighting the docks. The guaranteed efficiency of 
these alternators was 93} per cent., including excita- 
tion losses. 

Stone Cell-work Panels.—The main switchboard is 
mounted on a gallery—as shown in Fig. 4—above 
the level of the electric generator floor, and with a 
clear height of about 7ft. under the same. It consists 
of two main generator switchboards, two exciter 
panels, two feeder panels of 150 kilowatts cach, 
three feeder panels of 100 kilowatts each, and one 
transformer panel of 125 kilowatts. The transformers 
are oil-cooled to transform the tension down to 
500 volts used by the motors in the power-house. 
In addition to the usual Home-office conditions 
applying to the switchboard level, the whole of the 
underside of the switchboard gallery is open for 
inspection down to the basement. The power-house 
is supplied with various motors for driving the con- 
densing plants for the electric generating sets, coal 
conveyors, elevators and engine-house drainage pump. 
The whole of the cable used is three-cored paper 
insulated and lead covered. 

Boiler-house Plant.—In considering the arranyo- 
ment of this plant, due attention had to be paid to 
its ultimate extension to nine boilers; moreover, 
the power-house being at the extreme end of the 
dock and the main water supply, the water-treating 
arrangements and storage had to be carefully con- 
sidered, With regard to the latter, it was decided 
to return all the water from the surface condensers 
into a water-softening and degreasing appliance, and, 
in addition, to provide on the top, over the pump- 
house, suitable storage so that the plant could be 
run for a considerable time without drawing water 
from the town’s main. Further, since the pumping 
installation would, for a few years, be unlikely to run 
more than five hours per day, with occasional 
stoppages within periods of high tide, it was desirable 
that the coal-handling plant should be of such a 
nature that a maximum and minimum demand could 
easily be controlled with a minimum of labour. 
With this end in view, a whole equipment of coal 
handling, storage and mechanical stokers was supplied, 
so that in normal times one attendant could control 
the whole boiler installation. 

The company elected to adopt Lancashire boilers, 
and four were installed, each 30ft. long by 8ft. 
minimum diameter. They are telescopic, so that the 
diameter at the front is 8ft. 6in. They are con- 
structed for a working pressure of 200 lb. per square 
inch, and are of the dish-end type, the shell plates 
being lin. thick, and the end plates L}in. thick. The 
flues are each 3ft. 2in. internal diameter, and arc 
made up of plain sections, with Adamson’s joints, 
with a 20ft. length of corrugated flue. This form was 
adopted because the dished-ends, not being flexible, 
the whole of the differential expansion has to be 
taken up in the flues. In seating these boilers, the 
bottom flue was made greater than the usual depth, 
as it was proposed to use the sweepings from tlic 
coal shoots as far as possible, and it was likely that 
a considerable amount of dust would get into the 
flues ; without this precaution, cleaning of the flucs 
would be required more frequently. 

In the downtake of each boiler a two-flow super- 
heater is fixed, carried in special air-tight cradles, 
the headers being of cast steel and the tubes of solid- 
drawn steel. Each of the boilers is fitted with 
Bennis’s stokers—see Fig. 5—and compressed air 
furnaces with graduated air spaces in the grid bars. 
The stokers are operated from an overhead shaft, and 
the hoppers filled from the overhead coal storage 
bunkers. 

Outside the boiler-house the wagons are shunted 
over a grill, elevated by hydraulic power and dis- 
charge their burdens into a shoot at the bottom of 
the coal elevator. An electrically operated bucket 
elevator lifts this coal to an overhead chain conveyor, 
and drops it into the selected coal bunker. The 
elevator is capable of raising 20 tons per hour, and 
is totally enclosed, and the conveyor is of Bennis’s 
U link steel chain type, consisting of a chain formed 
out of mild steel flats bent into the form of a U, 
joined together by rivets, to form an endless chain, 
which runs in the bottom of a rectangular cast iron 
trough. The capacity of the conveyor is also 20 tons 
per hour, and the four bunkers have a capacity of 
25 tons each. The walls of these bunkers are built 
of reinforced brickwork, consisting of a steel frame- 
work filled in with panels of brickwork, the surface 
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Fig. 3- GENERAL INTERIOR VIEW OF 


of the brickwork being faced with cement. The 
partitions are of the same construction as the walls, 
and are built across the bunkers at intervals. The 
bottoms of the bunkers are of rolled steel plates 
placed in the usual conical form. 

The cconomiser is of Green’s usual high-pressure 
type, and consists of 448 tubes in five sections. Space 
has been reserved and the flues proportioned for the 
addition of another economiser when the boiler 
plant is completed. The usual by-pass flues with 
swivel dampers are fitted, and special arrangements 
are made in the whole of the boiler installation to 
prevent, as far as possible, any air leaks to the 
chimney. The chimney ‘itself is 7ft. 9in. diameter 
at the top and 187ft. high, built entirely of brick, 
with a heavy cast iron coping. 

The feed-water handling plant, by Boby’s, Limited, 
consists of a water-purifying plant, which combines 
the operations of eliminating the oil from the water 
of condensation as it is pumped from the surface 
condenser, and softening the hard water used for 
the make-up feed... The special feature of this 
plant is that re-agents in the form of solutions are 
dispensed with, powders being used instead. It will 
from the illustration—Fig. 6—that three 
hopper-shaped canisters are provided, and in these 
the powders are placed. The powders themselves 
are of two kinds only, the same powder being em- 
ployed in two of the canisters. The entering water 
is measured by a tipping vessel, which in falling, 
ejects powder from the canisters in equal quantity 
at each fall of the tipper, the attendant simply 
filling the canisters with ready-made powder at the 
required intervals. Any desired regulation is easily 
effected without requiring the stoppage of the 
machine or any hindrance in working. This plant 
is proportioned for dealing with 3000 gallons of 
water per hour, which, after filtration, flows away 
into a feed tank placed underneath. Two direct- 
-acting vertical feed pumps are provided, each 
of sufficient capacity to supply the plant under its 
inaximum load, the delivery being possible from 
either or both of the pumps, either through the 
economiser or direct to the boiler in the usual way. 


be seen 


Directly above the feed pumps a pressure heater is | 
placed in the exhaust steam from the feed pumps | 
und the donkey engine, and is sufficient to ensure | 


that the temperature of water entering the economiser 
shall be high enough to prevent: condensation on the 
outsides of the tubes, thus avoiding corrosion. 

In the pump-house is placed the donkey engine, 
which drives the economiser and stokers. Pulleys 
are so arranged that these auxiliaries can be operated 
either by this engine or by the electric motors. 


AND POWER HOUSE FOR THE 





ALEXANDRA DOCKS, 


Fig. 4—ELECTRICITY 
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The whole of the valves in the boiler system were 
supplied by J. Hopkinson and Co., Limited, of 
Huddersfield. 

The whole of the steain pipes are of steel, carefully 
jointed, and the connections are such as to allow 


Fig. 5—THE BOILER PLANT 


condenser or to the atmosphere. The condensing 
plant consists of an electrically operated centrifugal 
pump and a three-throw Edwards pump, with a 
surface condenser, the centrifugal pump _ being 
necessary in this case owing to the levels. The water 

















Fig. 6—THE FEED TREATMENT PLANT 


for the differential expansion caused by a maximum 

temperature of 600 deg. Fah., which is used in the 

installation. The supply from the boilers is so ar- 

ranged that only a small equalising main is required. 

High-speed Engines Condensing Plants. — These 

engines are arranged so that they can exhaust to the 
° 


is taken from the main delivery culvert and dis- 
charged back into the dock. On the end of each 
three-throw pump a return water pump is fixed 
and connected to the feed return main, which is 
part of the system before referred to. 

Guarantees.—In connection with this contract, the 
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makers were required, under a heavy penalty, to | 


undertake the following guarantees of perform- 
ance :— First, that when the pump __ together 
were delivering 50,000,000 gallons of water in five 
hours from the river Usk into the dock exten- 
sion, the total steam consumption should not exceed 
76,072 lb., assuming an average total head of 15. 7ft. 
Secondly, that whén one pump was emptying the 
equivalent of the graving dock—that is to say, 
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Fig. 7—500-K.W. HIGH SPEED ENGINE AND ALTERNATORS 


lowering the level of the water in the outer compart- 
ment of the entrance lock by 36ft.—the time should 
not exceed 110 minutes, and the steam consumption 
should not exceed 21,000 Ib.,.on the assumption that 
the area of that outer compartment was 40,500 square 
feet. As regards the electric generating sets, the 
total steam consumption at full load should not 
exceed 19.425 lb.; at three-quarter load 20.16 Ib.; 
and half load 22.05lb., the power used by the 
exciters and the condensing plants being subtracted 
from the output of the generators before arriving 
at the above figures. The boiler guarantee was 


based on a fuel value of 15,000 B.Th.U.’s and on an | 


assumed feed inlet temperature of 60 deg. Fah. 
The evaporation obtained was to be adjusted to 
suit the actual feed temperature and calorific value 
of fuel at the time of the test, and on this assumption 
the makers guarantee was 8.95 1b. evaporation per 
pound of coal. All the above guarantees were 
successfully accomplished at the first attempt and 
within a very short period of the plant being put into 
actual operation. In many of the cases the figures 
were improved by 25 to 30 per cené. 

A description of the pumping tests may prove of 
particular interest to our readers. As the testing of 
the boiler plant and the electrical sets was a com- 
paratively simple matter, it was decided to run these 
together and to work with two boilers. These tests 
were of twenty-four hours’ duration. The water 
was measured into the boilers to obtain the boiler 
evaporation, and from the surface condensers to 
obtain the steam consumption of the high-speed sets 
in the usual way, and generally in accordance with 
the Institution of Civil Engineers’ suggestion. 
Although the results were slightly prejudiced by a 
truck-load of inferior coal arriving, the tests were 
successful. These guarantees being established, it 
was then possible to concentrate on more complicated 
tests in connection with the main pumping installa- 
tion. In considering this matter, the makers first 
established anticipated curves of power, speed and 
head, for as the head against which the centrifugal 


pump increases, in order to maintain the efficiency | 


of that pump, the speed must be increased, and at 
the same time the torque. 
makers took advantage of the water-tightness of 
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This accomplished, the | 


consumption was 14,8171b. The maximum output 
of the pumps registered about 115,000 gallons per 
hour. Thus it was shown to be possible in case of 
necessity and by sacrificing: steam consumption, t« 
reduce very considerably the time for emptying tle 
dock. The whole of these tests and experiment)! 
running were made during one week, and no test wis 
repeated. 

General Arrangement of Plant.—It will be noticcd 


the outer lock and the special conveniences of the 
| site to register carefully the levels, and took pre- 
| liminary check figures for speed, capacity and head. 
|The next process was to choose a tide as closely 
| approximating to the guarantee tide as the forecasts 
| would permit, and the date was appointed. This 
/accomplished, it remained necessary to provide 


| arrangements for testing the power, speed and steam 
‘consumption of the engines, and for registering the 
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from the drawings and half-tone blocks that the levels 
of the pumps and the electric lighting sets are different. 
The level of the latter is about lft. above the sur- 
rounding "ground, but the position of the former 
was decided as usual by the water levels, and the 
pump-house is therefore below water level. Under 
these conditions, suitable arrangements for draining 
were required to be made, and at the south-east 
/corner of the engine-house a drain sump was con- 
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then to check the capacity when running at the same = % gg 2 
| speeds and heads, which was accomplished by the = 008 
| pumping from the outer entrance lock. m4 if = 
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| We are able, by courtesy of Cole, Marchent and 
| Morley, Limited, to give the figures which follow and 
|the approximate best speed and power curves—- 
| Fig. 8—for the above installation when pumping 
pte nace yet on seb. a structed and fitted with a centrifugal pump placed 
pe a a “at re ae of the att on ieeypteaoed low down in that sump and operated by a motor 
The doled’ Ghéten. ddieniitiel on Arm P nad an | above tide level by means of a vertical spindle 
28.371 lb. In order to a ‘ste tia’ figures bay — 7 at motor is regulated by a float 
be : : ” in the suction chamber. 
eee, ead. a rie ara it aaceietianl The following is a list of the contractors and sub- 
saree whirh ‘ied as onne = re aia poem contractors :—Main contractors for the whole plant, 
ret ir casa od theak adie iinet sccecaiiion antl peat Cole, Marchent and Morley, Limited, Bradford. 
30 per cent. below the guarantee. It will be quite | 
obvious that with a varying head, it was exceedingly 
difficult to keep the speed absolutely suitable to the | 
head, and that the varying load made it difficult to 
maintain a suitable superheat, but the tests show that | 
on this duty the capacity of the pumps was 94,500 | 
gallons per minute, or 8000 gallons over the guarantee, 
and that over a period of about one hour where the 
speeds were suitable to the average head, the pump 
efficiency was 84 per cent., and the best efficiency of 
the pump 86.5, equal to a steam consumption of 
12.5 lb. per water horse-power hour, the tempera- 
ture of the steam in that case being about 60 deg. 
below the most economical point. 
With regard to the dry dock pumping test, this, | 
| again, was of interest. As the makers had previously | 
| discovered that they had a good margin on their 
| guarantee, they wished to prove to the consulting 
engineers the maximum capacity of the plant, and | 
therefore each set was run under different conditions. 
The first test was set out for slow pumping on the | 
lower heads in order to bring up the output at the | 
end of the test. The time occupied on the first test Leading sub-contractors: Pumps, Boving and Co., 
was 108 minutes and the maximum load at the end | Limited, London; high-speed engines, J. Hewden 
of the test was 1680 indicated horse-power, with | and Co., Glasgow; boiler plant, E. Danks and Co., 
126 revolutions per minute, the total steam con- | Limited, Oldbury, near Birmingham; stokers and coal 
sumption being 16,680lb. On the second engine | conveyors, E. Bennis and Co., Ld. ; electrical equip- 
the time occupied was 94 minutes, with a maximum | ment, the British Thomson-Houston Company, Ld., 
load of 1460 indicated horse-power, when the steam | Rugby; water-softening plant, Mr. William Boby, Salis- 
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bury House, London Wall, London. At the erection 
and testing of the plant the consulting engineers were 
represented by Mr. J. D.«. Cc. Couper and the con- 
tractors by Mr. J. G. Slater. During the tests the 
work was so organised that at the end of each day’s 
run the results were tabulated and known before 
proceeding with the second day’s tests. This involved 
u large staff representing the consulting engineers 
and contractors. The contractor's experience sug- 
vested this method, which proved satisfactory and 
convenient, and enailed everyone to be immediately 
satisfied as to whether all the requirements had been 
fulfilled. The plant was put into operation on 
Kebruary 15th last, and has kept continuously in 
operation since that time without the slightest hitch. 








WAR ITEMS. 





‘1 National Committee on Sea Training has reluctantly 
cone to the conclusion that it is desirable to postpone the 
fifth National Conference, which was to have been held on 
October 21st, owing to the many additional public duties 
wich the war is daily bringing, not only to members of the 
National Committee, but also to those who have accepted 
the invitation to the Conference, many of whom have gone 
or are about to go on active service. 


* * * 


Mr. A. G. CLoake, of 54, Holborn Viaduct, E.C., informs 
us that the works of La Société du Familistére de Guise 
(Colin and Co.), France, ironfounders, stove makers, and 
enamellers, has escaped destruction, although the town of 
Guise itself, which is situated in the Aisne Department, 
was taken and re-taken by the enemy, after heavy bom- 
bardments, and is reported to be entirely devastated, All 
oflices, showrooms, and available warehouses in the 
Familistére have been transformed into hospitals, The 
firm’s works in Brussels is also intact, but has been closed 
since the Germans entered the town. 


* * * 


Tus Coventry Chain Company, Limited, Spon End, 
Coventry, informs us that up to date 130 of its employees 
have rejoined the Colours and enlisted since the beginning 
of the war. It hopes to reinstate all those who re-apply 
at the conclusion of hostilities. The company is paying 
7s. per week to reservists’ wives with Is. additional for each 


ehild. 
* * * 


A War Relief Fund was organised by the employees 
of the India Rubber, Gutta Percha and Telegraph Works 
Company, Limited, four weeks ago, since when £100 has 
been voluntarily contributed for distribution as follows :— 
£50 to the National Prince of Wales’ Relief Fund, £25 to 
the British Red Cross Society, and £25 to the Belgian 
Relief Fund. The intention is to send similar sums at 
least to each fund evefy four weeks for as long as may be 
necessary. About 20 per cent. of the company’s male 
employees of military age have joined the Colours. 


* * * 


WE are informed by Mr. R. A. Lenski, of 114, Fenchurch- 
street, London, E.C., that he has undertaken to compile 
a directory of British manufacturers in the Russian 
language, which, he believes, will be of great assistance 
for the extension of British export to Russia. He is 
sending out circulars to the various manufacturers, and 
invites those who do not receive them to put themselves 
in direct correspondence with him. 


* * * 


THE metric system of weights and measures prevails 
in the great majority of neutral countries with which 
hitherto Germany has carried on a very large trade, and 
if the efforts to capture that trade are to be successful, 
British manufacturers and shippers must adapt their 
methods to those of their customers. The Decimal 
Association, of Finsbury-court, informs us that it will be 
ylad to do its best to help manufacturers and merchants 
who need advice on this subject, and if sufficient support 
is forthcoming for the campaign it will arrange for a series 
of lectures under the auspices of Chambers of Commerce 
to be held during the winter. Although we do not see 
eye to eye with the Association on all points, we agree 
heartily that where the metric system is the recognised 
standard of the country the British trader must generally 
adopt that system for the goods he sends to that country. 


* * * 


ON behalf of the Railway Executive Committee, Lieut.- 
Colonel Forbes, general manager of the Brighton Railway, 
is recruiting from the staffs and employees of the various 
railway companies troops to assist in restoring and main- 
taining railway communications for our Armies in the 
western campaign. There will be three companies ready 
to be sent to the front shortly, composed of permanent- 
way men, linemen, telegraphists, and other similar sections. 
Another company will be raised from contractors’ men, 
such as riggers, timbermen, and others well qualified for 
the class of work indicated. Later it is hoped that two 
companies will be formed from the operating staffs, con- 
sisting of engine-drivers, signalmen, guards, shunters, and 
others of this class. These valuable troops will be under 
Colonel Twiss, R.E., and Lieut.-Colonel Waghorn, R.E., 
Kensington Barracks, London. : 


* * of 


Tue Kaiser’s award of the Iron Cross to Professor 
Rausenberger, formerly an artillery officer and now a mem- 
ber of the Krupp directorate, recalls the fact that an English 
translation of the Professor’s book on ‘‘ The Theory of the 
Recoil of Guns with Recoil Cylinders ” was published some 
little time ago by Crosby Lockwood and Son. The pro- 


fessor appears to have had a hand in the construction of 
the 42 cm, howitzers, and it is to be hoped that British 





designers and users of artillery have made the best use of 
the information in his book. 


* * * 


H.M. ConsuL-GENERAL at Moscow reports—September 
17th—to the Board of Trade that, according to information 
received from a reliable source, the excitement which 
prevailed in Moscow when war was first declared has passed 
away, and the inhabitants have settled down to conduct 
their business in a normal fashion. As regards manu- 
factures, it is asserted that the mills and factories in Moscow 
are working quite normally, and as long as they continue 
to get the necessary raw material there is every prospect 
of their continuing to do so. Business concerns which do 
not depend upon the imports from abroad are as yet 
feeling very little of the consequences of the present con- 
flict. There is no moratorium in Moscow, and business 
men maintain that there is no necessity for it. There is 
practically no dismissal of workpeople. A great deal of 
the success of German manufacturers in the Russian 
market has accrued not so much from the efficiency of the 
representatives they have had on the spot, but in very 
great measure from their systematic organisation and the 
way in which they have tried to meet the whims and 
fancies of their customers. Not only that, but the most 
go-ahead firms have sent out their catalogues and circulars 
printed in the Russian language, giving Russian prices, 
weights and measures, and this always gives their offers 
a better chance to be considered than those submitted by 
firms in England and elsewhere, which supply their cir- 
culars and catalogues in a language unintelligible to the 
purchaser. The report received from H.M. Consul deals 
more particularly with the methods which have contributed 
to the success of German manufacturers of various classes 
of textile and other machinery and engineering and 
electrical appliances, and mentions among other articles, 
which have been introduced extensively into Russia by 
the Germans, small engines and locomobiles, steam boilers 
and steam piping, heating and lighting apparatus, elevators 
and lifts, mining machinery, steam turbines and pumps, 
steam fittings, &c., steel goods, tool steel, wire ropes, 
electric lamps, woven and leather belting, papermakers’ 
felts and wires, &c. The full report may be inspected 
by United Kingdom manufacturers and traders at the 
Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. 


* * * 


H.M. Legation at Lisbon has forwarded—September 
1lth—to the Board of Trade a report drawn up by the 
Secretary in Charge of Commercial Affairs, in which it is 
stated that in Portugal, even more than elsewhere, the 
partial resumption of commerce, and its gradual restora- 
tion to a normal current and a new course, may be influ- 
enced to the advantage of British interests. Articles 
which seem to offer opportunities to British trade are — 
Cement, electrical supplies, machinery, sewing machines, 
and copper, brass and bronze goods. 





* * * 


H.M. TrapE COMMISSIONER reports—August 20th— 
that there need be no anxiety as to payments of reasonable 
obligations contracted by known importers in the Australian 
Commonwealth being regularly met. The leading business 
men regard the present situation with equanimity. The 

‘ederal Government will support the banks, if necessary, 
by giving facilities for an extension of the currency. It 
is anticipated that there will be a considerable falling off 
in imports, especially of luxuries, and the rise in prices will 
inevitably restrict trade. In the textile trade there is 
likely to be a falling off in orders: as regards iron and 
steel and hardware, it is stated that in consequence of a 
33} per cent. increase in American freights on heavy metal 
manufactures, there is an opportunity for British manu- 
facturers to extend their trade. H.M. Trade Commissioner 
adds that if British manufacturers will systematically 
study the position he is of opinion that they can secure a 
large amount of trade formerly done by Germany. In this 
connection it is suggested that new firms wishing to enter 
the Australian market should instruct their representatives 
to call at the Trade Commissioner’s Office, Commerce 
House, Melbourne, which will be glad to assist with 
information and advice. 


os * * 


H.M. Trape CoMMIssIONER reports—August 19th— 
that although the war at first caused some panic in New 
Zealand and large numbers of indents were cancelled, 
conditions have since improved. The financial position 
in the Dominion is strong; all the large importing firms 
are considered sound, and settlements are likely to be 
regularly maintained. There is a strong prejudice against 
German imports, and British manufacturers making 
prompt overtures should be able to do good business. 


* * * 


Tue Board of Trade announces that in the trades com- 
pulsorily insured against unemployment—namely, build- 
ing, works of construction, engineering, shipbuilding, 
vehicle making, &c.—the percentage of unemployment 
at October 2nd was 5-1, as compared with 5-4 a week 
ago, and 6-3 a month ago. These figures relate to the 
whole of the United Kingdom, and include all unemployed 
workmen in the insured trades. As regards the uninsured 
trades, the number of men and women on the registers of 
the Labour Exchanges at October 2nd shows a decrease 
on the figures a week ago, being 64,915, as compared with 
66,954. For men alone the corresponding figures were 
29,278 and 30,336, and for women 35,637 and 36,618. 


* * * 


Tue following engineers have received temporary com- 
missions as lieutenants in the Royal Marines for duty 
with the Engineer Units of the Royal Naval Division :— 
R. G. Aston, L. H. Rugg, A.M. Inst. C.E., G. H. Spittle, 
A.M.I.E.E., A. J. D. Chivers, A.I.M.M., H. Dobell, 
A.M.I.E.E., R. Grierson, A.M.I.E.E., A.M.I. Mech. E., 
A. Williamson, A.M. Inst. C.E., T. C. Aveling, A.M. Inst. 
C.E., R. Stoltenhoff, Graduate, I. Mech. E., G. W. Revell, 
A.M. Inst. C.E., G. E. Morgans, A.M. Inst. C.E. It will 
be remembered that these units consist very largely of 





members of the Institutions of Civil, Electrical, and 
Mechanical Engineers. 
of OK * 


Tue London Electrical Engineers (Territorials), of 46, 
Regency-street, Westminster, have now received per- 
mission to recruit. An opportunity therefore occurs for 
members of the electrical profession to join a corps where 
their technical abilities will prove a valuable asset to their 
country. Apply personally or by letter to the commanding 


officer. 
* * * 


WE have received the following communication on 
British woodworking machinery for publication. It is 
signed by Messrs. T. and R. Lees, Hollinwood, near Man- 
chester; J. McDowall and Sons, Johnstone; John 
Pickles and Son, Hebden Bridge; A. Ransome and Co., 
Limited, Newark ; T. Robinson and Son, Limited, Roch- 
dale; J. Sagar and Co., Halifax; Wadkin and Co., 
Leicester. These firms, we need scarcely add, are the 
principal makers of woodworking machinery in this 
country :—‘‘ We believe no other class of British mech- 
anical engineering has suffered so much during the last 
ten years, from persistently unscrupulous German com- 
petition, as woodworking machinery. This competition 
has been unscrupulous in that such machines made in and 
imported from Germany to this country—and to which 
name plates bearing English addresses have been attached 
—have not only been sold in considerable quantities to 
users in the British Isles, but have also been exported. to 
overseas markets as ostensibly of British manufacture. 
Now that it is of supreme importance to the welfare of 
the United Kingdom that we should have work to keep our 
workpeople—not called away in the defence of the country 
—fully employed, we beg to warn our clients that there 
still exists in this country for sale stocks of German-made 
machines, which, under the protection of name plates 
bearing English addresses, may still be offered as of British 
manufacture. Contrary to the declared position of such 
so-called English concerns, we are not able to supply 
renewal parts for such German machines, as we do not 
stock them. There is no German capital or German 
influence in any way whatever connected with the under- 
signed British firms, neither are there any persons of 
German nationality on the directorates, offices’, or works’ 


staffs.”’ 
* % * 


On Wednesday evening last the Press Bureau published 
the following statement, which had been authorised by 
the Secretary of the Admiralty :—‘‘Submarine E 9 
(Lieut.-Commander Max. K. Horton) has returned safely 
after having torpedoed and sunk a German torpedo-boat 
destroyer off the Ems River.” It will be remembered 
that it was the same submarine which was responsible for 
the sinking of the cruiser Hela. 


* * * 
Tue history of the establishment of the Canadian 
military camp at Valcartier, Quebec, is a record of remark- 
able engineering achievements. Within a few days the 
Canadian Northern Railway transformed an insignificant 
flag station, serving a small Irish colony, into an important 
terminal point with 20 miles of railway sidings. A bridge- 
building record was also made by the men of the Royal 
Canadian Engineers under the direction of Major W. 
Bethune Lindsay, of Winnipeg. The Jacques Cartier 
River separates the main camp from the artillery practice 
grounds at the base of Mounts Ieene and Irene. Across 
this 350ft. of waterway the Royal Canadian Engineers 
built, within four hours, a barrel-pier pontoon bridge, 
capable of carrying heavy batteries. The materials— 
barrels, planking, &c.—were delivered on to the site 
ground with remarkable despatch. The casks were made 
watertight, the timber was made ready, and a 208t. bank 
was cut down to provide an easy gradient for traffic. One 
party of men lashed the barrels to the heavy planks, and 
as soon as that operation was complete another party 
lifted the pier and carried it down the bank. Another 
squad of men conveyed it on to the water, where it was 
taken in charge by still another party, and floated out to 
the front line. The pier was drawn quickly into position, 
and as many men as could work with freedom soon had 
the flooring spiked down. The actual bridging: com- 
menced at eight o’clock ; the span was complete at ten 
minutes past twelve. Ordinarily, it is a good day’s work 
to throw a bridge of this class across a 300ft. stream. 








LAUNCH OF A TRAIN-FERRY STEAMER. 


On Monday last Sir W. G. Armstrong, Whitworth | 
and Co., Limited, launched from their Walker shipyard 
a vessel, which has been built to the order of the 
Canadian Government to carry railway trains across the 
Northumberland Strait and so form the connecting link 
between the railway system on Prince Edward Island and 
the mainland. As it is intended to maintain this service 
throughout all seasons of the year, the vessel has been 
specially designed to cope with the very severe ice con- 
ditions which obtain in winter in the Northumberland 
Strait. The principal dimensions are :—Length, 300ft.; 
breadth, 54ft.; depth, 24ft.; and the draught when loaded 
with the largest cars which are used on_ the Canadian 
railway system is 18ft. Although the vessel is compara- 
tively small, the propelling machinery is of considerable 
power and consists of three sets of triple-expansion engines, 
two of which are arranged aft and one forward. The 
scantlings are such that the machinery may be brought 
up all standing without damage when working at full power. 
Dining, smoking, and drawing-rooms, both for first and 
second class, are provided above the railway deck, and the 
decoration of the first class rooms is on a very elaborate 
scale. Special means of ventilation for use during the 
summer, and liberal arrangements for heating during the 
winter months have been provided, so that the comfort 
of the passengers will be ensured under the extreme 
temperatures which are experienced in this service. The 
vessel was christened Prince Edward Island by the Hon, 
Mrs. Perley, wife of the Acting High Commissioner for 
Canada. 
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A PRESSING, DRAWING, AND STAMPING 
WORKS IN SHROPSHIRE. 


Tur Hadley Works of Joseph Sankey and Sons, 
Limited, have till lately been largely devoted to the 
he 


manufacture of stampings and similar work for t 


| to large dimensions ; 


used for electrical purposes were installed. 
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Fig. 1—PLAN OF CASTLE WORKS, HADLEY 


pleasure motor car section of the engineering industry. 
They are, however, capable of turning out products 
which are usable in many other directions, and a 














Fig. 2 


brief note on them and their capabilitics may tiere- 
fore be of some interest. 

The principal business of the company is at Bilston, 
and was established there in 1854. The work carried 
on there is that of the pressing, drawing and stamp- 

















Fig. 3 


ing of all kinds on sheet metal goods, hollow-ware, 
cnamelled-ware, and the like. To this was added later 
a business in stampings for the electrical trade for | 
motors, dynamos and transformers which has grown | 


stampings and other sheet metal work for the motor 
car industry, including complete motor bodies. 
This work outgrew all the available space, and in 
consequence the Castle Works at Hadley, Shropshire, 
were purchased, and in them this work has grown very 
greatly. 

The Hadley Works were originally built for the 
manufacture of tramcars. The buildings cover some 
5 acres and stand on some 33 acres of land. There 
is a railway siding into the works yard from the 
London and North-Western Railway-—Stafford to 
Shrewsbury branch—the main Birkenhead line of 


Section on AB 


and later again rolling mills for 
| high-grade steel sheets, including the special sheets 


The company’s now well-known steel motor car 
wheel was developed at the Bilston works, and 
a considerable business sprang up in pressings and 


system is used in the timber drying and bending and 
in the varnishing rooms. 

In the power station are three Browett-Lindley 
compound engines of 150 horse-power each, coupled 
to direct-current generators of a capacity of 430 
ampéres at 240 volts. Three 30ft. by 8ft. Lancashire 
boilers generate the steam used for these engines, 
and also for the steam heating and drying and the 
stamps and hammers. The working pressure i, 
120 Ib. per square inch. Independent surface. 
condensing plant is used with the steam engines. 
The power transmission throughout the works is }; 
motors, used both separately and on lines of shafting. 

As to the shops themselves, the most important 
is the large stamp and press shop, which measur 
202ft. by 158ft. In this shop there are, first, a number 
of steam-worked drop stamps. This is a class of 
stamp which has, of course, been used in the Midland: 
for a great many years on sheet metal work of al! 
kinds, and though there is room for improvement 
in the matter of steam consumption, it 
convenient and so capable of perfect and sensitive 
control that for a large class of work it is hard to 
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Fig. 6 
find anything better. The stamps range in’ size 
from 20in. to 60in, between the guides, and the heads 


with their top dies range from a few hundredweight- 
to 5 tons. There are at present six of them, and four 
more are being erected. Such pieces as the engine 
shield—Fig. 2—measuring 28in. by 16}in. by Tin., 
or the dash stamping—Fig. 3—or the wheel stampiny 
—Fig. 4—well show the range of work which can bi 
dealt with. The sharp blow given by such a process 
is very effective in bringing up angles and “ setting ” 
the work. 

For hydraulic work a large press is used. This 
press is interesting because it is provided with a 
double ram system, a main ram being used for the 
actual pressing operation, giving pressures up to 
500 tons, while a pair of additional rams can be used 
to actuate a pressure plate with pressures up to 
250 tons when drawing operations have to be per- 
formed. In special circumstances all the rams can 
be used together for pressing, giving 750 tons  pres- 
sure. An ejector ram thrusts the work out of the 
lower die when necessary. Any required working 
pressure can be used up to 2 tons per square inch 
and on either the main or the auxiliary rams, ¢.7., 
the main ram can be worked at 2 tons per square 














the Great Western Railway is within carting distance, 
while the Shropshire Union Canal with a private 
dock on the works ground gives water transit to the 
Midlands or the North. The market town of Welling- 
ton, with London and North-Western Railway ard 
Great Western Railway services to London, the 
North or West, is two miles away. A plan of the 
works is given in Fig, 1. 

The buildings are all, except the offices and the 
timber stores, of one floor only. They are substantially 
built of brick. Most of the lighting is from the 
roofs, and the shops are lofty and exceedingly well 
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Pig. 5 


illuminated. The roof spans are large, mostly 7O0ft., 
so that there is little obstructions of the floors by 
columns. The trusses are of steel of the curved 

bowstring—pattern. There is plenty of narrow- 


gauge railway connecting the various shops. The 
water supply—except for drinking purposes—is 


obtained from a spring water reservoir on the site. 
Heating is at present by live steam at low pressure 
in plain and gilled pipes, hung overhead in the 
various shops; most of the condensation being 
returned to the hot well. Live steam off the same 








inch while the auxiliary rams work at | ton or less, 
as may be necessary. Lifting rams raise both the 
main and auxiliary rams with their die holders and 
dies. The press can be worked by hand or auto- 
matically, an independent motor-driven cam gear 
being provided for actuating the valves, and_ tlic 
cams can be adjusted to any convenient cycle of 
operations, ¢.g., a cycle on repetition work may be : 

(1) Pause, say, 10 seconds to put the work in ; 





(2) auxiliary rams and pressure plate descend and 
grip work, say, 3 seconds; (3) main ram descends 
and draws the work into the die, say, 15 seconds ; 
(4) main and auxiliary rams ascend, 3 seconds ; 
(5) ejector thrusts the work out, 3 seconds ; total, 
34 seconds. 

By varying the speed of the cam gear this cycle 
can be performed in a longer or shorter period than 
34 seconds, and by varying the cams the propor- 
tionate time of each operation can be varied. Another 
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interesting feature of the press is that there is no 
accumulator and no waste of high-pressure water 
in filling the rams at low pressure before the load 
comes on to them. The rams as they fall fill up at 
low pressure, and when they meet with the resistance 
of the work a trip valve brings the pumps—which 


The machine shop, which measures 149ft. by 77ft., 
is occupied largely with the necessary tool and die- 
making demanded by the stamp and press shop. 
It is equipped with a good assortment of the usual 
engineers’ tools, including lathes, planer, drills, 
capstan lathes, slotting machine, &c., and a 5-ton 
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ave always running——into action, and the necessary | 
pressure is exerted. The same water is continually 
used, only loss by leakage having to be made up. 
A 50 horse-power motor drives the pumps, the former | 
having a very heavy steel fly-wheel storing enough 
energy to furnish 80 horse-power for short periods. 
The press deals with articles up to 30in. deep, and 
with it a great variety of work can be done both 
hot and cold, e.g.—Fig. 5—a light railway car wheel 
jis produced by a combination of pressing and rolling 
Fig. 6, which 


operations. 


is 30in. wide overall, a ’ ’ 

101in, deep and 1}in. thick a sl 4 

with a weight of 436 Ib., | 

is pressed; Fig. 7 is drawn; 

Figs. 8 and 9 pressed. | 

Sections like those shown ' 

in “ig. 10 are produced in 2 | 
| 


endless variety. 
is also used for work of 
a larger class, such as 
the heavy lorry wheels of 


The press 











Figs. 11, 12and 13, 0f which pce | 
several kinds are made, 16. 


these being varied to suit different classes of hubs 
and methods of fixing to them. The wheels of Fig. 13, | 
for example, are used largely on passenger omnibuses. | 

A smaller hydraulic press of the ordinary type | 
and with an accumulator is also used for a great | 
variety of lighter work. Two heating furnaces serve | 
these presses and for annealing generally. In addition | 
to these, there are two large power-driven drawing | 
presses to take blanks up to 34in. and 50in. diameter, | 
and capable of pressing or drawing sheet or light | 
plate metal articles. For miscellaneous work there | 
are four steam hammers and the usual forges for | 
smiths’ work, A number of smaller blanking-out | 


| oe 2 


travelling crane. In addition to tool-making, « 
good deal of machining work is done for customers 
on pressings or stampings made in the stamp shop, 
and they can be finished outright if necessary. 
There is also a regular business in the manufacture 

















Fig. 12 


of motor car hubs to take the Sankey detachable 
steel wheels. 

Next in importance comes the large shop used for 
body building and for steel wheel making from the 
half stampings. This shop measures 515ft. by 155ft., 
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Fig. 


and other presses and lathes for spinning and rolling | 
complete this part of the equipment. 

Of the capacity of this lighter plant no better 
illustration can be given than a section of the firm’s 
motor wheel—see Fig. 14. This is made in two 
halves, and is produced by a combination of stamp- 

















Fig. 11, 


ing, drawing, spinning and rolling operations. The 
whole of the metal in each half is in one unbroken 
piece, A variation of it, which is used for heavier 
loads with solid tires, is shown in Fie. 15. Much of 
the plant described above is used for these wheels. | 


Swain Se 


10 


and it has, in addition, an open-sided annexe 396ft. 
by 40ft. 
In the wheel section, the pairs of stampings from 


| which each motor wheel is made are first assembled 


and then united by oxy-acetylene welding. A large 
duplicate gas plant provides the acetylene gas made 
from calcium carbide, and this is piped to each 
bench of five welders. The oxygen is supplied in 


| the usual 100 cubic feet cylinders, one to each man. 


Some uncertainty still seems to exist occasionally 

















Fig. 13 


| with some people as to the reliability of this class 
| of welding. 
| plates, there can, Messrs. Sankey urge, be no doubt 


Whatever may be thought of it in thick 


as to its reliability in sheets of the thicknesses used 
in these wheels up to jin., but chiefly 18, 16 and 
15 S.W.G. Fig. 16 is interesting in this connection 
as showing what a ‘“ punishing’ such a joint will 
stand. None of the welded joints marked show the 
slightest signs of cracking. 

The remaining operations in the wheel section of 
this shop are not of special interest, comprising as 





they do only the finishing of the wheels, but for this 
purpose there is a large quantity of drilling machinery, 
lathes, trueing machines, painting machines, &c. 
The work progresses systematically to the despatch 
floor where it is packed and can be loaded into trucks. 
The rest of this shop is occupied with the building 
of motor and van bodies, chars-a-banes, &e. For 
this purpose the frame members are delivered cut 
to template from the wocd machine shop, and 
skilled coachbody makers frame them up, fix the 
steel panels, and finish them ready for the uphol- 
sterers and painters. All kinds of bodies are made, 











Fig. 14 


from the van body or char-&-bane to the elaborately 
fitted cabriolet. The last bay of the shop is given 
up to the upholsterers and painters, and adjoining 
this are the steam-heated dust-tight varnishing 
rooms, in which the finishing coats of varnish are 
put on and dried, with all the coach-painters’ elaborate 
precautions against dust. A smithy, chiefly used for 
coach ironwork, adjoins the body shop. 

A sheet metal shop, which measures 196ft. by 105ft., 
is occupied chiefly with hand work on the sheet 
metal parts required for the motor trade, body 
panels, mudguards, petrol tanks, dash panels, &c., 




















Fig. 15 


and the usual planishing, wheeling, bearing, wiring, 
soldering and other sheet metal operations are 
carried on. There is still a very large amount of 
work of this kind which has to be wholly or partially 
hand-made because of the great variety of shapes 
and sizes demanded. Fashion still governs these to 
a large extent in all the better-class cars. 

The wood machine shop and timber store serve 
the body-building department. The former, 166ft. 
by 72ft., is well equipped with wood - working 
machinery — planers, thicknessers, morticing and 
tenoning machines, spindles, saws, &e.—all driven 

















Fig. 16 


from lines of motor-driven shafting placed in a base- 
ment below them. Exhaust pipes and a large fan 
take all the chips and shavings to the boiler-house. 
Adjoining this shop are two timber drying stores 
and a set of steam bending chambers. The timber 
store, 129ft. by 70ft., is a two-storey building, with 
air ventilation on all sides, and is served by a 5-ton 
electric travelling crane working between it and the 
wood machine shop on the dock. 

The remaining buildings include stores, mess-room 
and offices, and call for no special remark except 
that they are equally as substantially built as the 











346 . 


THB ENGINEER 





Oct. 9, 1914 








rest of the works, and are well lighted and furnished. 

These Hadley works were purchased, as already 
mentioned, to relieve the Bilston factories, and 
although the motor work grew considerably, neces- 
sitating long periods of night work while new plant 
was being obtained, there is still raom for further 
development in them, as the shop area is large. 
The company is therefore still adding machinery, 
and developing in other directions, chiefly in the 
direction of heavy and light pressings and stampings 
for general engineering and the machining and 
finishing of the same. There is also room for develop- 
ment in the sheet metal department. 











OBITUARY. 





GEORGE FINDLAY LOUDON. 


THE death took place on the 4th inst. at Drangefield, 
Monkton, Ayrshire, of Mr. George Findlay Loudon, 
chairman of Loudon Bros., Limited, Clyde Engineering 
Works, Johnstone, and of 39, West Campbell-street, 


Glasgow. Mr. Loudon, who was upwards of sixty 
years of age, had been in rather indifferent health 


for two or three years back and had not been taking an 
active part in the conduct of the business, but held the 
position of chairman of directors of the company until! his 
death. He was born in Kilmarnock and, along with his 
brother, who predeceased him a number of years ago, he 
founded the business of machine tool merchants in Glasgow 
in 1871. About twenty-seven years ago the firm acquired 
the works of A. McArthur and Son, Johnstone, and the 
business has ever since steadily developed. In 1904 it 
was formed into a limited liability company, and about 
the same time the machine tool making business of Sharp, 
Stewart and Co., Limited, Glasgow, was also acquired. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster. Informal meeting. Paper on “ The Barrier of 
Ignorance,” by Mr. W. P> Durtnall. 8 p.m. 


SATURDAY, OCTOBER 1lorz. 


Nort or ENGLAND InstiTUTE OF MINING AND MECHANICAL 
ENGrNEERS.—Wood Memorial Hall, Newcastle-upon-Tyne. 
General meeting. The following paper will be open to dis- 
eussion :—* The Utilisation of Exhaust Steam for Collieries, 
Ironworks, &c., and the Cost of Electric Current Generated,” 
by Mr. W. C. Mountain. The following papers will be read or 
taken as read :—‘‘ A Portable Electrical Gas-detecting Device 
for Use with Miners’ Lamps,” by Mr. George J. Ralph ; ‘‘ Notes 
on Coal Mining in the State of Illinois,” by Mr. Samuel Dean ; 
and ‘** Hydraulic Stowing in the Gold Mines of the Witwaters- 
rand,” by Mr. B. C. Gullachsen. 2 p.m. 

British FOUNDRYMEN’S ASSOCIATION : LANCASHTRE BRANCR. 
—In the Municipal School of Technology, Manchester. Presi- 
dential Address by Mr. T. W. Markland. At 4 p.m. 


MONDAY, OCTOBER 12rsa. 


INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssocraTIon.—Storey’s Gate, Westminster. Pvzesentation of 
Graduates’ annual report for the session 1913-24. Paper on 
“The Reclamation of Waste Products in Industrial Under- 
— by Mr. George H. Ayres, graduate, of Huddersfield. 

p.m. 

Junior InsTIruTION oF ENGINEERS.—At Institution of 
Electrical Engineers, Victoria Embankment. Paper on “‘ Cotton 
Spinning,” by Mr. Wm. Scott Taggart. 8 p.m. 

INSTITUTE OF MaRINE ENGINEERS.—58, Romford-road, 
: ratford, London, E. Discussion on “* Gyroscopic Compasses.” 
At $ p.m. 


TUESDAY, OCTOBER 13rn. 


AssociaTION OF Rattway Companies’ SIGNAL SuPERIN- 
TENDENTS AND SIGNAL ENGINEERS.—The Railway Clearing 
House, London. Forty-ninth conference. , 


WEDNESDAY, OCTOBER 14ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s-gate, Westminster. Paper 
on “Automobile Engineering and the War,” by Mr. L. H. 
Pomeroy. 8 p.m. Owing to the president-elect, Colonel H. C. 
L. Holden, being fully occupied with his duties as Director of 
Mechanical Transport, the delivery of his presidential address 
has been postponed. 

NorTincHam Society oF ENGINEERS.—Welbeck Hotel, 
Nottingham. Annual meeting and president’s address. 8 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Fleet-street, E.C. ‘‘ The British Empire—and our 
Work in it,” by Mr. Frank Bailey. 8 p.m. 


THURSDAY, OCTOBER l65ra. 


University or Lonpon.—Gower-street, W.C. School of 
Architecture. Department of Town-planning. Professor 8. D. 
Adshead will deliver a public inaugural lecture on ‘‘ The Demo- 
cratic View of Town-planning,” at 5.30 p-m. 


FRIDAY, OCTOBER 16ru. 


Junion INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Informal meeting. Paper on ‘‘ The Latest in Home Gas Light- 
ing,” by Mr. W. T. Dunn. 8 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster. First general meeting of the session, 1914—15, 
Paper: ‘‘ Report of the Refrigeration Research Committee,” 
by Sir J. Alfred Ewing, K.C.B., F.R.S. 8 p.m. 


FRIDAY, OCTOBER 23rp. 


OF ENGINEERS.—39, Victoria-street, 
r 


Lecturette by Mr. H. N. 


INSTITUTION 
Informal meeting. 


JUNIOR 
Westminster. 
Munro. 8 p.m. 

FRIDAY, 


oF 
Informal meeting. 


OCTOBER. 30rn. 


ENGINEERS.—39, Victoria-street, 
Lecturette by Mr. RK. Rankin. 


Junior. INSTITUTION 
Westininster. 
8 p.m. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





GREAT BRITAIN AND FOREIGN TRADE, 


Srr,—aA great deal is being said and written just now with 
respect to the capture of German and Austrian trade, but I 
think I represent the views of a large section of British industry 
when I say that British trade will not get the assistance in this 
work to which it is entitled under the Board of Trade as at 
present constituted. 

Now is undoubtedly the time to cast aside ‘‘ red tape,”’ finally 
rout the ** Cireumlocution ’? Departments of the British Govern- 
ment, and establish in the place of the Board of Trade several 
departments, and I suggest the following as a proper and reason- 
able distribution, viz.:—A Minister of Commerce, Minister of 
Railways and Marine, and a Minister of Labour. In my opinion 
these three Ministries would cover the whole of the work entrusted 
to the Board of Trade, and if efficiently organised would do that 
work much better. 

Further, I consider that these Ministers should not be neces- 
sarily members of any party, but should be chosen solely by 
merit, the basis of selection being the same as pertains in the 
appointment of the Sea Lords of the Admiralty and, generally 
speaking, of the Bishops of the Church of England. 

It is, in my opinion, nothing short of a scandal that the same 
department should be responsible for the safeguarding of 
£1,000,000,000 of import and export trade and the safety of the 
door handles of railway carriages. 

If this has been true in the past, what of the present and 
future, when British firms are urged to capture as much as 
possible of the £500,000,000 export trade of Germany and Austria. 

Every thoughtful Englishman must believe that on the action 
taken now will depend the future of the British Empire. Now 
is the time to take what is best from the German collective 
organisation in commerce and graft it on to our individualism, 
thus forging an irresistible weapon for the nation. This can 
only be done, in my opinion, by the co-operation of three factors : 

(1) By British firms being willing to drop antiquated methods 
and seize the opportunity with both hands. 

(2) By the adoption, under compulsion or otherwise, of a 
national policy on the part of our great joint stock banks, or, 
if it is impossible to make the controllers of our banking institu- 
tions business men, by the formation of State-aided banks of 
commerce, whose main duty is not to avoid assisting their 
clients, but rather to meet halfway those requiring financial 
facilities for legitimate business enterprises. 

(3) A thoroughly business policy on the part of the Govern- 
ment, which could quickly show itself in two most needed 
reforms : (a) the selection of men as ambassadors and ministers 
to foreign countries, those who have some business aptitude as 
well as diplomatic experience, and the appointment of com- 
mercial attachés, who shall in all cases be trained business men ; 
(6) the appointment of trained business men as consul-generals 
and consuls in all important centres of trade, and the abandoning 
entirely of the policy of appointing foreigners as consuls and vice- 
consuls, in order to save a few thousand pounds per annum. 

I think that these views represent the opinion of the large 
majority of business men in this country, and one cannot help 
accentuating the importance of prompt action in this matter 
while there is an opportunity of organising with a view to the 
state of trade which will exist after this great struggle is over. 
If something is not done now the whole matter is likely to be 
shelved, and we shall continue our usual policy of ‘‘ muddling ” 
along. CHaRLes H. LuKe. 

London, October Ist. 


BRITISH MANUFACTURERS AND GERMAN TRADE, 

Srr,—There are endless letters on this subject, but few with 
any tendency to improve existing conditions. In the first place, 
to depose the Germans after the war we must be prepared with 
cheap and good articles to take the place of their specialities, 
and, above all, the British manufacturers must revolutionise 
their methods of sale. In the past, British manufacturers have 
made little effort in their selling organisations as compared to 
Germany and America, and under existing conditions the 
people that will mostly benefit will be the Americans, as they 
appreciate and are prepared to make good use of this oppor- 
tunity. It is unfortunate in this country that, with many 
manufacturers there is continual friction between the salesmen 
and the works staff, arising chiefly from the cause that British 
firms have in many cases not admitted the superior position 
salesmen should occupy, and the attention their expression of 
opinion should receive ; this friction is aggravated by the con- 
tinual employment of correspondents at the works who have 
never been salesmen, and who never knew or will appreciate 
the difficulty of developing and promoting trade, and immediate 
efforts should be made to improve in this direction if we are to 
succeed. 

We have also the growing system of manufacturers short of 
funds, or who pay no heed to their sales organisations, or, 
having none, seek to employ a large number of agents on com- 
mission only to make up the discrepancy, Here, again, there 
must be complete change, good salesmen should only be em- 
ployed on this very important work of promotion and extension, 
and they must be provided with reasonable and ample funds 
to carry out what is expected of them, being rewarded by 
commission or in other ways for their success; payment by 
commission only for such a purpose is a system of sweating 
important labour, completely. destroying the sympathies that 
should exist between salesmen and the works staff. 

Again, we have the want of confidence existing between 
commission salesmen or agents and their principals arising 
perhaps in the first stages at the works from neglect or want of 
method, but it must be said with regret in many cases from 
other reasons, and from complete failure to appreciate the 
necessary position of salesmen to achieve their object. It 
would be of great interest to know the proportion of good sales- 
men and agents that prefer or have been forced to sell foreign 
goods for this reason alone, although their natural instincts are 
patriotic in the extreme. 

Lastly, we have the payment of salesmen. It is an admitted 
fact that the works employees must be paid weekly or monthly ; 
not so the salesmen and agents on commission, as many firms 
seem to think weeks, months and years may elapse before they 
are paid, and by this short-sighted policy they send in hundreds 
of cases trade and the salesman’s sympathies abroad. 

Victor H. Coates, M.I. Mech. E. 

London, 8.W., October 7th. 


THE GOVERNMENT AND BUILDING CONTRACTS. 


Str,—The attitude of the Government in the present crisis 
regarding building contracts cannot be too widely known, and 
for that purpose I give below the Government’s reply to recom- 
mendations placed before them by a committee of building 
trades interests on August 8th :— 

Sir,—I am directed by the Board of Trade to state that 
the views of the deputation which attended at this depart- 
ment on August 8th, in regard to building operations under- 
taken on behalf of Government Departments, were com- 
municated to the Office of Works, and that the Board 
understand from that Department that it has been decided 





to press forward, as quickly as possible, all work for whic) 
provision has been made in the Estimates. 

The claims of contractors who are likely to suffer loss 
owing to the rise in the cost of materials, &c., are receiving 
consideration, and the Lords Commissioners of the Treasury 
have already been approached with a request for authority 
to be granted to the Office of Works to modify the term 
of contracts entered into before the declaration of war. 
where the circumstances are considered to warrant sony 
modification, 

The Board also understand that the question of acce|; 
rating advance payments to contractors and also of releasin 
portions of the retention money, where this may be prac 
ticable, are also receiving attention, and each case will |. 
dealt with on its merits.—I am, Sir, your obedient servant, 

(Signed) Gro. J. STANLEY. 


By this it will be seen that whilst the Government in no way 
absolves any contractor from legal liability with contract 
entered into prior to the declaration of war, yet it, is thei: 
declared intention to modify the terms where circumstanc« 
are such that the carrying out of same to the strict letter would 
mean undue hardship to the contractor. The acceleration 0} 
general payments to Government contractors will be appreciated, 
and do a great deal to help the finances of many. The releasing 
of retention money hitherto held up, in many cases for long ani! 
unjustifiable periods, will be welcomed by all. 

This Government action should have the effect of inducin 
those who placed building contracts prior to the war to adopt 
the same liberal and loyal spirit, by agreeing to modificatic) 
where the abnormal cost of material involves a heavy loss c) 
contract. Should any contractor, in face of this official con 
munication, have any difficulty in any of the directions indicated 
I shall be pleased to give any assistance in my power. 

There are further suggestions still before the Government 
regarding advances from banks to builders and contractors, 
and it is hoped that some reply on this score may be give: 
shortly. T. Donan, 

225, Upper Thames-street, London, E.C., 

October 6th. 


CEMENT-MAKING MACHINERY AND THE WAR. 


Srr,—We have read with interest the article in your issue ot 
September llth on the above subject. Your statement is 
undoubtedly true that there is not the slightest reason, so fai 
as the ability of our own engineering firms to make the machinery 
is concerned, why, in the large majority of the cement works in 
this country, foreign machinery predominates. As one of the 
home manufacturers who have been for some years fitting out 
cement works with the most approved modern plant, by means 
of which the cost of production is lessened, we take the liberty 
of suggesting that the chief reason why more orders for machinery 
have not been placed in this country has not been because 
higher prices have been asked, but because foreign rival con- 
structors have been able to impress on the English cement 
makers that no British engineering firm has sufficient technical 
knowledge or experience to justify the placing of orders in 
England. With some measure of success, too, they have been 
able to make the consulting engineers think that there is some- 
thing particularly intricate about cement-making machinery 
and its operation. The case seems somewhat analogous to that 
of the British motor industry some years ago. We well remember r 
that, long after excellent cars of British make were obtainable. 
it was the fashion of certain people to state that first-class cars 
could only be purchased abroad. We believe, however, that 
our makers of cement are now getting awake to the fact that 
British engineering firms do possess sufficient knowledge of the 
actual construction and working of the machinery to warrant 
the more frequent placing of orders with their own countrymen. 
These orders can be executed at prices lower than have hitherto 
applied abroad. EpGar ALLEN AND Co., Lrp., 

J, C. Warp, 


Sheffield, September 25th. Director. 


THE GAS TURBINE. 


Srr,—May I be allowed to correct a clerical error which occurs 
in the review of my book, ‘“‘ The Gas Turbine,” in your issue of 
October 2nd? I am therein quoted as giving the thermo- 
dynamic efficiency of a gas turbine ‘‘ under special conditions ” 
as 95 per cent. This is, of course, a misprint for 75 per cent. 
I would not have troubled you in calling attention to the matter 
had the error not occurred in so vital a point as the assumption 
of efficiencies. Norman Davey. 

Ewell, October 5th. 


COLOURING ALUMINIUM. 


Srr,—I wonder if any of your readers can tell me how to 
colour aluminium, after machining, a dull black. I want a 
permanent colouring, like the browning of steel, for example ; 
not a lacquer. A. L. 








EDUCATIONAL INTELLIGENCE. 


Tue Goldsmid Entrance Scholarship to University College, 
University of London, tenable in the Faculty of Engineering, 
of the value of £90, has been awarded to Mr. John Sinclair 
Fraser, of Dulwich College. Mr. Patrick Alexander Curlett 
proxime accessit. 











THe FRANKLIN Mepat.—Mr. Samuel Insull, of Chicago, 
Illinois, understanding that it would be a source of gratification 
to the Board of Managers of the Franklin Institute if the Insti- 
tute, of which he is a ber, had available, in addition to such 
medals already in its gift, a medal to be known as the Franklin 
Medal, and to be awarded from time to time in recognition of the 
total contributions of individuals to science or to the applica- 
tions of physical science to industry, rather than in recognition 
of any single invention or discovery, however important, has 
agreed to provide for the founding of this medal under the 
following general conditions :—{1) That an amount not exceed- 
ing 1000 dols, should be furnished by him for procuring appro- 
priate designs and dies for the medai and diploma. (2) That 
the medal should possess distinct artistic merit, and have on one 
side a medallion of Benjamin Franklin done from the Thomas 
Sully portrait in the possession of the Institute. (3) That the 
medal should be of gold and have an intrinsic value of about 
75 dols. (4) That the sum of 5000 dols. should be provided by 
him, to be held in trust in perpetuity, to be a foundation for this 
medal, and to be known as the Franklin Medal Fund. (5) That 
the interest of this fund should be used from time to time in 
awarding the Franklin Medal to those workers in physical 
science or technology, without regard to country, whose efforts 
have, in the judgment of the Institute, done most to advance a 
knowledge of physical science or its applications. (6) That 
any excess of income from this fund, beyond such average annual 
sum as might be deemed necessary by the Institute for the 
number of medals it is considered best to award, might be used 
for premiums to accompany the medals. It is understood that 
the Institute will probably award, on the average, two Franklin 
Medals a year. The medal has been designed by D. R. Tait 
McKenzie, of the University of Philadelphia. 
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RAILWAY MATTERS. | 


Tur interchange facilities between the Bakerloo and 
Metropolitan railways at Baker-street Station will become 
creatly improved on Thursday, the 15th inst., from which 
date moving stairways, leading direct from the platforms 
of the latter line to the Bakerloo station beneath will 
supersede the existing means of connection. Passengers 
transferring from one railway to the other will be saved 
something like two minutes in making the change. 


Accorp1NnG to Electrical Engineering, experiments have 
at last been carried out in Hove with trolley omnibuses. 
Hitherto, all work in this direction under the combined 
scheme with Brighton, sanctioned by Parliament two 
years ago, has been carried out in Brighton. The omnibus 
used by the Hove Corporation is of the double-deck type 
which has already been officially sanctioned for Brighton 
by the Board of Trade. The object of the test, it is stated, 
was to demonstrate the advantages of the over-running 
trolley as against the under-running trolley, which has 
been adopted in Brighton. 





THERE were three postal vans next to the two engines 
of the 6.15 a.m. Highland train from Perth to Inverness 
on Saturday last, and when near Ballinbrig the middle 
van of the three was found to be on fire. Efforts were 
apparently made to stop the train, but these were un- 
successful until Pitlochry, five miles distant, was passed. 
The van was then detached from the rest of the train and 
the fire allowed to burn out, but before the end was 
reached one of the gas cylinders exploded. The fire 
destroyed about sixty bags of mail and about a hundred 
packages for the North Fleet. The mishap ‘is being 
inquired into by the Board of Trade. 





Av the recent convention of the Roadmasters’ Associa- 
tion of the United States, it was stated that machines for 
loading and unloading rails mechanically instead of by 
hand were being extensively used. These can handle 
rails at the rate of one per minute, and one member said 
he was dealing with three a minute. The machines are 
operated pneumatically, and modern locomotives have 
sufficient air capacity to provide power for the continuous 
brakes and the lifting machinery also. Where older 
engines are used a temporary steam pipe was coupled from 
the engine to a special pump for handling the rails. Where 
rails are so dealt with large gangs of men are said to have 
been dispensed with. One company has been using 
electromagnets for handling rails and scrap, and it is 
said that these will lift twelve rails at a time.or several 
tons of spikes. The magnets are operated from the jib 
of a crane, usually of the locomotive type. 


JubGING from an official notice issued under the Com- 
panies’ Act, a new traders’ association, known as the 
Traders’ Traffic Association, is being formed. Whilst the | 
purposes of the Association, as laid down in the notice, 
are varied, its main object apparently is to watch the | 
members’ interests with the railways. Section (2) allows 
for the Association “ particularly to investigate all matters 
of railway and other traffic facilities, charges, and rates 
for or in connection with the same.”” Section (3) provides 
for it to ‘* consider, support, promote, or oppose lezislative 
or other proposals affecting . . . . traffic facilities, charges, 
and rates,’’ and Section (5) is to permit it to support and 
defend the interests of any company, association, person, 
or body of persons engaged in trade, manufacture, or | 
commerce before any commission, board, court, or tribunal, 
or any public body or authority, and ‘ in particular to 
take proceedings which may lawfully be taken by the | 
Association under Section (7) of the Railway and Canal 
Traffic Act, 1888.” 


Wuite Paper No. 442, ordered to be printed on August | 
8th, contains the report of the Board of Trade as to the | 
action taken, under the Railway Servants (Hours of | 
Labour) Section of the Act of 1893, during the year ended 
on July 27th, 1914. The total number of cases dealt with 
since the Act was passed is 939. During the first four 
years—1894-7—the average number yearly was 100; 
during the following ten years, i.c., 1895-1907, the average 
was 47, Since then the average has been 9, last year the 
number being 5. Any complaint may refer to a body of 
men, and the quantity of cases is not indicative of the 
number of men affected. During the past year the Board 
disposed of four cases that had arisen during the year 
ended July, 1913. These referred to enginemen on the 
Great Northern, enginemen on the North British, goods 
guards and enginemen on the North British, and engine- 
men on the Great Western. In each of these cases the 
Board had twice to intervene before the desired result was 
obtained. The five cases this year refer to goods engine- 
men on the Midland Great Western of Ireland, enginemen 
on the Midland, enginemen on the Port Talbot, train- 
bookers on the Lancashire and Yorkshire, and enginemen 
on the South-Eastern and Chatham. The Board having 
disposed of the second, third, and fourth of these, has 
called for a further return in the first, and is inquiring 
into the last. 


Tue railway from Dunblane to Oban is liable suddenly 
to be impeded by large stones dashing down the mountain 
side. In order to protect the traffic a number of signals 
are connected to a wire fence alongside the track. In the 
event of a stone striking the screen and forcing its way 
through it, the fact of the wires being broken causes the 
signals to assume the danger position, and, at the same 
time, starts electric alarm bells ringing. in the signal boxes. 
The Highland Railway goes in largely for ‘“ blowers,” 
to prevent snow or sand drifts. The “* blowers,” which 
are constructed of galvanised iron, are erected in the 
cutting itself, and not on its edge. Their roofs dip towards 
the foot of the slopes, thus contracting the orifice through 
which the snow or sand reaches the rails. This contraction 
increases the velocity of the wind, or, rather, that of its 
lower layers, causing it to blow the. snow or sand out of 
the cutting before it can settle. The Levens Viaduct, 
in Morecambe Bay, on the Furness Railway, occupies a 
very exposed position. A train crossing the viaduct 
during a gale was blown over on its side. A wind pressure 
gauge was then placed in the middle of the viaduct, and 
80 arranged that when it records a pressure of 32 lb. 
per square foot, electric bells ring in the nearest signal 
boxes. All traffie across the viaduct is suspended as long 
as the bells ring, and for a further period of fifteen minutes 
after they have ceased. 








NOTES AND MEMORANDA. 


THERE are at present under construction at the works 
of the Southwark Foundry and Machine Company, for the 
Plaquemine and Jefferson Drainage District of Louisiana, 
four centrifugal pumps which will, it is claimed, be the 
largest ever constructed. They will have a lift varying 
from lft. to 13ft. and a capacity of 168,000 gallons per 
minute at the lower head and 40,000 gallons per minute 
at the 13ft. head. The usual head will range from 3ft. 
to 6ft. The pumps will have outlets of 76in. and will be 
driven by compound condensing Corliss engines designed 
for 170 Ib. pressure and 25}in. of vacuum, and it is expected 
that a duty of about 95,000,000 foot-pounds per 1000 Ib. 
steam will be obtained. 





Some figures were given in a recent Central News tele- 
gram regarding the German 17in. howitzers, used with 
such effect at Namur and elsewhere. The information 
is said to have been obtained from a wounded German 
soldier now interned in Switzerland. According to him, 
there are two of these guns in each battery, and they move 
only on rails, which are laid down by the soldiers. Each 
howitzer fires one shot every ten minutes. The artillery- 
men, all of whom are skilled engineers, station themselves 
at a distance, and discharge the gun by electricity. Each 
shot costs 25,000 marks (£1250). Every battery is accom- 
panied by smaller guns, which serve as range finders, 
the firing being directed from the air by captive balloon or 
otherwise. 


THE magnesite produced and sold or treated in the 
United States in 1913 was 8.37 per cent. less in quantity 
than in 1912, the total output in 1913 being 9632 short 
tons, valued at £15,420, compared with 10,512 tons, 
valued at £16,820 in 1912. The only production was from 
California, as has always been the case, the material having 
been derived in 1913 from three mines. The small output 
reported in 1912 from the deposit on the Eckert ranch, 
in Sonoma County, has not been followed by further pro- 
duction, and the deposits on Red Mountain, in Santa 
Clara County, which yielded a few hundred tons in 1912, 
were unproductive in 1913. At the close of the year 1913 
there was only one productive mine in operation in Cali- 
fornia, the others having been temporarily closed down. 


AT a recent agricultural meeting in South Africa one of 
the principal topics of conversation was soil erosion, a sub- 
ject which is of growing importance in the stock raising 
districts on account of the rapidity with which vast 
tracts of land are becoming practically sterile. It has 
been suggested that the soil erosion which is going on in 
South Africa is due to the natural and inevitable desic- 
cation of the country, but the consensus of opinion at the 
meeting just mentioned was that it was due to the 
destruction of the grass which naturally binds the surface 
soil and forms a retentive mass that absorbs moisture and 
prevents the rapid run-off of rainfall. The destruction 
of the grass was attributed to two causes: the indis- 
criminate burning, frequently just previous to the wet 
season, and the constant driving of cattle along the bottom 
of natural hollows. There are numbers of examples of 
the drying up of vleis, and in every case one can attribute 
the drying up of a vlei to the formation of a river through 
it starting first as a small sluit and gradually developing 
into a larger river. 


THE bagolaro, known in the United Kingdom under the 
name of nettle tree, and Lote wood (Celtis Australis) 
grows, says a consular report, naturally and plentifully 
in all the Alpine valleys of Piedmont, especially in the 
Stura Valley, where it is found on the mountain slopes as 
well as in the plain. It is also largely cultivated in the 
commune of Nole, particularly in that zone stretching 
along the left bank of the Stura River in the Lanzo Valley, 
and also, to a less extent, in the adjoining communes. 
The bagolaro tree furnishes a compact, hard, heavy, and 


| at the same time fibrous and elastic wood, practically 


unbreakable, a stick of which can be bent almost to a right 
angle without splitting. It is unaffected by inclement 
weather, very rarely attacked by woodworm, and not 
liable to crack. For these qualities the stems or trunks 
are largely used for making whips, racquets, baskets, 
sticks, &c. It is said to be also adapted for carriage 
shafts and poles, chairs, &c. In the Nole Canavese 
neighbourhood, bagolaro is regularly cultivated as an 
industrial plant of considerable economic value, being 
grown on large tracts of land forming regular woods. 
When ten or twelve years old trees measure about 4in. to 
6in. in diameter, but are never cut down until they reach 
at least 4fin. in diameter, this work being performed in 
winter. The trunks thus obtained measure little less than 
6ft. in length and weigh 55 lb. to 77 lb. avoir., the price 
being 16s. for ordinary trunks and £1 and £1 4s. for choice 
specimens. 


AT a recent meeting of the Institute of Marine Engi- 
neers a demonstration was given of the “‘ Amalgaline ”’ 
system of metal jointing, by Mr. Harden, the inventor 
of the process. Before giving the demonstration Mr. 
Harden read a short paper in which he stated that the 
process effected a complete fusion between the surfaces 
joined. In marine work the principal uses to which the 
system is applied are the flanging of pipes, the seaming of 
lead used in refrigerating chambers and general sanitary 
work. The system of flanging was first adopted by Messrs. 
Doxford, of Sunderland, and the process is now in general 
use among shipbuilders on the Clyde, the Tyne, the Tees, 
and the Wear. The system is not confined to use on small 
pipes, but is used in an ordinary way on pipes varying in 
bore from 3in. to 9in. Like lead burning, it is an auto- 
genous process, but instead of using an intense local heat 
the fusion is effected by the action of the amalgaline on the 
surfaces it is in contact with, forming an amalgamation 
between the lead of the flange and the lead pipe. The 
material used is in the form of a metallic ribbon of 0.002in. 
in thickness, practically a pure metal, which, when placed 
between the surfaces of lead and subjected to heat, fuses 
at a temperature of 160 deg.—lower than the actual fusing 
point of lead—and in fusing it causes the lead surfaces to 
run together at a lower melting point than that of the body 
of the lead. This running together has an autogenous 
effect, and by intermolecular absorption the minute 
particles of amalgaline are dissipated into the body of the 
lead, which, by reason of the absorption, becomes stronger. 
at the junction than elsewhere, 





MISCELLANEA. 


AccorpiInG to the Power User, at a recent gathering 
of machine tool builders in America it was stated that it 
cost £7 to engage a workman, test him and discharge him 
for inefficiency. This figure is based on the records of a 
large manufacturing plant, and it is easy to see how much 
can be lost per annum in a big works if great care is not 
exercised in selecting the new hands. Our contemporary 
points out that it is even more necessary to be careful 
in putting new men on a power plant staff, since an in- 
competent man may cause damage running into hundreds 
of pounds in a very short time. The quality of the work 
done by a mechanic or machine operative can be very 
quickly gauged, but it is not so easy to estimate the 
abilities of a shift engineer unless he blunders right at 
the start. A keen chief will, of course, get to know the 
calibre of his man before very long, but an emergency 
may occur, and the mischief may be done before the dis- 
covery of incompetence has been made. 





ONE effect of the war has been to cause a sudden 
shrinkage in the number of applications for patents. 
Normally, the Patent-office deals with 100 a day. Accord- 
ing to official figures, only 250 applications were registered 
during the week ending October 3rd, and the work of the 
examining branch has fallen off considerably. A well- 
known patent agent explains that the drop is partly due 
to lack of money and partly to the loss of men who may 
be inventors. There are a number of inventors among 
the rank and file, who in peace times are working in 
engineering works in commercial centres and whose 
employers are willing to put facilities in their way to 
patent their ideas. But quite apart from their employers, 
many take out patents themselves. Then there is another 
cause. During peace we are affected to a very large 
extent by the influx of applications from foreign countries. 
That source is now interrupted, although applications 
are coming from the Scandinavian countries. Germany 
supplied a good proportion of applications, and completed 
3000 specifications annually. 


In discussing the question of Germany with regard to 
petrol, the Autocar remarks that the exact position is 
that to-day Germany has the whole of her motor spirit- 
supplying countries cut off. She had, continues our con- 
temporary, undoubtedly hoped still to obtain supplies 
from the Galician fields, and as a matter of fact it is known 
that great ingenuity was exercised in order to make this 
one source as secure as possible, for Galicia is capable of 
sending into Germany far greater quantities of motor 
spirit than the published statistics of actual imports 
suggest. The capture of the Galician oilfields by the 
Russians, however, has practically broken the last link 
which connected Germany with substantial quantities 
of cheap motor spirit, while at the same time it has 
materially strengthened the position of the Allied Forces, 
inasmuch as from now onwards large stocks can be drawn 
upon practically in the theatre of war. The transfer of 
the large stocks of motor spirit which were in the storage 
installations on the Scheldt, near Antwerp, to England 
also removes an opportunity which the Germans might 
have attempted to avail themselves of, to secure at least 
some portions of their requirements, and at the same 
time helps considerably to swell the already large reserves 
of motor spirit in this country. 


Tue shortage of timber for use as pit-props was a 
question which came up recently for consideration at the 
meeting of the Midland Counties’ Institution of Engineers 
at Nottingham. Mr. G. Spencer said if the war lasted long, 
the whole of the timber available in this country for 
pit-props—not only the foreign timber in stock, but 
timber grown in this country—would be exhausted, and 
if the collieries were to continue working, they would have 
to find some substitute. When the war broke out he 
foresaw there would be a scarcity of timber, and he 
purchased a quantity of second-hand metal tubes. These 
he had had cut in suitable lengths. and had been making 
experiments. With a tube 4ft. 10in. long and 3}in. in 
diameter, he had a novel prop. At the top and bottom 
there was a tapered plug which fitted inside the tube, 
and between the plugs coal dust and sawdust were inserted 
and compressed. That was to make the prop less rigid, 
and to prevent it being buckled. This “* sawdust prop ” 
was answering its purpose very satisfactorily. Mr. William 
Mauric2, Sheffield, gave a description of a system of 
timbering or roof supports in a continental mine. The 
system was a combination of iron, steel and wood, and 
he was favourably impressed by it. It seemed to him to 
offer a very promising way out of what they regarded as a 
temporary difficulty, and it might be that the system was 
less expensive than using steel tubing. 


A WRITER in Fairplay remarks that if the Baltic remains 
closed to the timber trade much longer something drastic 
will have to be done to supply the demands of the collieries 
for pit props. One cargo of 600 standards of pitwood 
recently arrived at Bo’ness from Sweden ; but did not do 
much to meet the steady demand from all the mining 
districts. The supplies from Germany and Russia are 
cut off completely, and but for a very occasional cargo 
from Sweden, and some odd lots from the North of Scot- 
land, the merchants would have been living wholly on 
their reserve stocks. Something will, no doubt, happen 
as a result of the visit to Newfoundland of the deputation 
which sailed from Avonmouth on Saturday. This deputa- 
tion, which consists of two leading representatives of the 
timber trade—one from England and one from Scotland 
—along with an official of the Board of Trade—is to 
prospect in Newfoundland for new sources Of supply, 
and to report as to the suitability of the timber there for 
mining purposes in this country. There is plenty of timber 
in Newfoundland—probably plenty of a quite suitable 
character—but the writer remarks that he does not think 
that a permanent trade with that Colony can be built 
up in face of the higher freights, as compared with those 
usually ruling from the Baltic. An experimental cargo 
was, he says, brought to Ayr about five years ago for a 
Scottish firm of importers, but it was found that the higher 
freight was a serious consideration. However, as an 
emergency source of supply Newfoundland may be all 
right ; and an emergency source is what is required just 
now. 
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DEATH. 


On the 30th September, 1914, killed by Sikh rioters at Budge Budge, 
India, MALcoum M. Lomax. Assistant Locomotive Superintendent, Eastern 
Bengal State Railway, aged 31. 
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Unemployment in September. 


One of the remarkable facts connected with the 
war is the small effect it has so far, to all appearances, 
had upon employment in the United Kingdom ; 
indeed, if scattered reports from foreign neutral 
countries and from our Colonies may be accepted, 
they are suffering in this respect more than we. The 
Board of Trade announced a few weeks ago that the 
percentage of unemployment during August, the 
first month of the war, was only 6.3, and now it is 
able to report that at the end of September it was 
down to 5.1. This is an extraordinarily satisfactory 
figure, and is made doubly so by the fact that the 
increase of employment appears to be gradual and 
steady, and may therefore not yet have reached its 
maximum. Indeed, as the Board of Trade returns 


for foreign trade in September indicate that trade 
is actually beginning to revive, it is fair to 


hope that employment may soon increase still 
further. It is true that these percentages refer 
only to the insured trades, amongst which those 
industries in which we are directly interested are 
included ; but even in the uninsured trades the 
number of men and women registered as out of work 
in the Labour Exchanges on October 2nd was less 
than on a given date a week earlier by over two 
thousand. Of course, the Labour Exchanges do not 
represent the whole country, but they do certainly 
reflect general movements, and if the numbers on their 
books decrease we may safely take it that numbers 
everywhere have diminished in a like manner and to 
something like the same degree. 

We must, however, avoid being led into a trap by 
these statistics. Other figures are required to show 
us the actual state of the labour market, and these 
are not given. Under perfectly normal conditions it 
is probable that with general trade in the same state 
as at present very many workpeople would be out of 
employment. They are only not out now because 
arrangements have been made to keep them in by 
working shorter hours, and because, in some circum- 
stances, trades union regulations as to every man 
sticking to his own trade have apparently been 
relaxed. Moreover, the railway companies have 
come forward and have assisted in the movement of 
large numbers of men from areas of no work to areas 
of work by accepting very reduced fares. Further- 
more, municipalities have arranged for the immediate 
carrying out of contracts which, under other circum- 
stances, would have been put off till a more con- 
venient season. Altogether, then, the conditions are 
not normal, and though the percentage of unemploy- 
ment is not high, it would, if statistics were available, 
be found that the rate of wages earned per head of 
the population is distinctly low. If this were not so 
we could barely account for the Government’s 
decision to make advances to the trades unions to 
meet the heavy calls upon their resources. This plan 
has been adopted at the suggestion of the General 
Federation of Trade Unions, and the decision of the 
Board of Trade was made known on Saturday last. 
The terms are worth noting. “Emergency grants 
will be paid by the Board of Trade as an addition to 
the refunds of one-sixth payable under Section 106 
of the National Insurance Act. The payment. of 
the emergency grant will also be subject to the con- 
ditions that the association is suffering from abnormal 
unemployment ; does not pay unemployment benefit 





fully employed. 
grant (in addition to the refund of one-sixth already 
payable) will be either one-third or one-sixth of the 
expenditure of the association on unemployment 
benefit (exclusive of strike benefit).” It will be seen, 
then, that this assistance to the trade union funds has 
been skilfully handled, and if it is properly adminis- 
tered we do not see that there can be any grave 
objection to it. It is to be presumed that not only 
trade unions, but all registered benefit societies, may 
take advantage of the assistance offered. In view of 
the fact that all such associations are in a position 
to know where distress is keenest, that they naturally 
keep watch and ward over their own funds and see 
that they are not abused, and that if their co-operation 
had not been invoked some other means of distri- 
buting funds would have had to be established and 
would have almost certainly led to a certain amount 
of overlapping and, what is worse, to the appearance 
of charity, the present plan is to be commended. 
Let us not forget, however, that the bill will have, 
sooner or later, to be met. It is true that the weekly 
levy on men who are in full employment is to be 
increased, but it can only meet part of the expenditure, 
and with a great number of men working short time 
the proportionate returns from this source will not 
be great. 

Whilst we cannot fail to be struck by the way a 
great emergency has been met, and cannot help 
observing that the very methods which are now being 
used to meet abnormal trade stress might be employed 
in times of normal depression, we must not for an 
instant close our eyes to the fact that as long as we 
do not take advantage of the immense volume of 
trade thrown open to this country by the present 
incapacity of our greatest competitor, any method of 
helping the unemployed is only second best. It 
should be our endeavour to seize as rapidly as possible 
upon the markets that are before us, and the Govern- 
ment will do a greater service to the country by 
assisting in the establishment of new works and in the 
extension of old, than by advancing money to benefit 
societies and trades unions. The great thing to do is 
rapidly to increase employment, and that can be done 
by putting manufacturers in the way of extending 
their works and enlarging their connections. They 
cannot do so now ; they cannot seize the opportunities 
that lie before them, because money is scarce. If the 
Government can devise some means of giving financial 
assistance to manufacturers who are capable of 
profiting by the many hints which are now emanating 
from the Board of Trade, it will do far more lasting 
good than by increasing grants under the National 
Insurance Act. That such grants are essential for 
the moment we do not deny ; but we should be glad 
to know that a better and more lasting plan was 
receiving the attention of the proper authorities. 


Engineers and the Sugar Supply. 


To the current number of the Nineteenth Century 
Mr. J. W. Robertson-Scott contributes an article 
on Sugar, which is of more than passing interest to 
the British engineer. The consumption of sugar in 
the United Kingdom 1s in round numbers two million 
tons per annum, and four-fifths of that quantity 
is beet sugar imported from the Continent of Europe, 
and mainly from Germany and Austria-Hungary. 
Here, then, is an industry of the first importance 
which might be captured from our enemies, and which 
would not only benefit the British agriculturist, 
but would open out a large field for British engineers. 
But it is one of those industries which presents diffi- 
culties in development because several interests 
must work side by side. The farmer, the sugar 
manufacturer, and the engineer must all have their 
share in the development, and see their way to make 
a profit out of it. The first step must be taken by 
the farmers, and it is here that the Board of Agri- 
culture might step in. In putting a few remarks 
on the subject before our readers, then, we are careful 
not to trespass on a field foreign to us, and content our- 
selves with saying that the British engineer is capable 
of meeting whatever the requirements of the 
farmer and sugar maker may be, and would rejoice 
in an extended outlet for his industry. 

The actual amount of beet sugar imported into this 
country last year was 1,570,053 tons, and the major 
portion of this came, as we have said above, 
from the two States with which we are at war— 


Germany and Austria-Hungary—which sent us 
938,438 and 359,469 tons respectively. Of what 
remained Holland sent us 190,166 tons, Belgium 


52.446 tons, France 26,594 tons, and Russia 2940 tons. 
= Germany and Austria-Hungary, which together 
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supplied us with nearly 83 per cent. of our import 
of beet sugar, and some 78.5 per cent. of our total 
import, we shall, as a consequence of the war, receive 
nothing for some time to come. It is doubtful 
whether we shall get a pound from either Belgium, 
France, or Russia, since in the case of the first two 
the beet-growing districts must have been largely 
devastated by the military operations, even if it 
were possible to work the factories, while from Russia, 
owing to the practical closure of trade routes, it 
will be next to impossible to get anything. There 
remains, then, Holland, which, supposing it can 
let us have as much sugar as in pre-war times, will 
only provide us with less than 10 per cent. of our 
total requirements. This 10 per cent., with the 
20 per cent. of cane sugar, represents less than 
one-third of the total consumption of this country, 
taking the year 1913 as a basis of calculation. We 
are faced, therefore, with a serious reduction of our 
sugar supplies, though for the present there is 
certainly no cause for apprehension, since the 
Government has recently completed the purchase of 
900,000 tons of raw sugar. There are various means of 
counteracting a lack of sugar by the use of other 
sweetening substances, but it is not our purpose 
to discuss this aspect of the case. We propose 
briefly to consider why it is that we are so 
dependent on outside sources of supply, and why 
we as a country produce, practically speaking, 
no sugar at all. Were it the case that all or at 
any rate the bulk of our needs was provided by the 
sugar cane, the condition of affairs would be quite 
comprehensible ; but as, on the contrary, four times 
as much of our sugar is made from the beet as from 
cane, the matter is very much harder to understand. 
The problem becomes all the more inexplicable when 
it is realised that the sugar beet can be grown in this 
country just as well as, if not better than, on the 
Continent. Indeed, we believe we are right in saying 
that the climatic conditions of the British Isles are 
actually more favourable for sugar beet cultivation 
than are those across the Channel. Yet, on the 
Continent, the cultivation of sugar beet has paid 
and paid well, in spite of the fact that many factories 
have been working with old-fashioned plant. It is, we 
understand, a fact that when once a farmer in 
Germany begins to grow sugar beet, he never gives 
it up. To detail the various reasons why we in this 
country have only one beet sugar factory, though 
we are not inconsiderable exporters of sugar beet, 
would take more space than can be spared in the 
present article. It may be said, however, that 
though different persons and bodies have for a number 
of years been urging the foundation of a beet sugar 
manufacturing industry in this country, their efforts 
have from numerous causes had but little result. There 
is, it is true, one factory—at Cantley, in Norfolk—but 
this factory could of itself only provide enough sugar 
to satisfy the needs of, say, the Isle of Man. The 
explanation of our failure to secure for ourselves a 
stable position as manufacturers of beet sugar has 
possibly been that up to now the commodity has 
been bought so cheaply from foreign sources 
that financiers have not thought it worth while to 
investigate the question of investing capital in the 
founding of manufactories. It would be manifestly im- 
possible for single individuals to enter the lists, since, 
so low has the price of sugar been, that to compete on 
favourable terms with supplies from other directions 
it would be necessary to produce in very large quan- 
tities. Now, however, that our supplies are seriously 
curtailed, there are certain to be many efforts 
made to obtain sugar from other places. There 
are doubtless many parts of the world besides 
those where the cane is now cultivated, where 
it could be grown, and it may reasonably be 
expected that such districts will be sought out and 
planted, but it would appear to be by far the wiser 
policy to found sugar-producing industries in this 
country, so that at no future date need we be so 
dependent on supplies from abroad as has hitherto 
been the case. Of course, the interests of our own 
sugar-producing colonies must not be interfered with ; 
it must be sought to supplement their products 
without injuring their commerce. It requires 
no great effort to imagine the production in this 
country of the something over one million and 
a-half tons of sugar which have hitherto been coming 
into the country. Let us for a moment consider what 
it means. The sugar beet as grown in the British 
Isles may be taken as containing 17 per cent. of sugar. 
Hence, in order to produce one and a-half million tons 
of sugar, nine million tons of the beet would have to 
be grown. It is probably a low estimate to say that 
a growth of sugar beet of ten tons per acre can be 
relied upon. As a matter of fact, as high a figure as 


thirteen tons has been quoted. But taking it at ten 
tons, the nine million tons would require 900,000 acres. 
Of course, beet crops cannot be grown continuously 





on the same land. The beet should not be planted 
more often than once in three years, but as in the 


other two years wheat and oats can be cultivated on | 


the same land, it need not be said that more than 
900,000 acres—or, in round numbers, and to be on 
the safe side, 1,000,000 acres—must be devoted to beet 
at any one time. For the sake of comparisen it 
may be pointed out that there are already over 
one and three-quarter million acres devoted to 
turnips and swedes. On the agricultural side, there- 
fore the idea of Great Britain being largely self- 
supporting as regards sugar is by no means chimerical. 

The aspect of the case, however, which is more in- 
teresting to engineers is that the necessary machinery 
can be manufactured in this country. Indeed, many 
of our makers are now engaged in producing such 
machinery. Much of it is identical with that 
employed for cane sugar; and for cane sugar 
machinery Great Britain holds a record which is 
second to none. The outlay in money would, of 
course, be heavy. In order to save the cost and wear 
and tear of carriage it would probably be found 
convenient not to have factories dealing with units 
of more than 1000 tons of beet per day. This, it 
may be explained, is quite an ordinary size on the 
Continent. Each factory of this size would treat 
80,000 tons of beet during its season or “ campaign ” 
of 80 days, and would deal with the produce of, say, 
8000 acres. A hundred and ten such factories 
would be needed to produce the one and a-half million 
tons, and the capital outlay of each would would be 
£120,000, or perhaps a little less, but say £120,000. 
The total capital outlay would, therefore, be just 
under thirteen and a-quarter million pounds sterling. 
This is a large sum, but a profit of one-tenth of a 
penny per pound on the sugar produced would repre- 
sent a return of just over 10 per cent. on the capital 
expenditure on plant alone—and this notwithstanding 
the fact that the factory would lie idle for more than 
three parts of the year. The proposal, when thus 
put down in terms of hard cash, would appear to 
offer large commercial possibilities in addition 
to providing work for our engineering factories and 
a safeguard for the country in times of crisis like that 
which has at present arisen. It should be realised, 
however, that it would take a considerable time to 
make the necessary arrangements and to get the 
factories built. This, however, only affords an 
additional reason why if action is to be taken it should 
be prompt action. 


The Accidents to Railway Servants Inquiry. 


One more day’s evidence will probably complete 
what may be regarded as the first half of the inquiry 
into accidents to railway servants. Strictly speaking, 
and quoting the terms of reference, the purpose of the 
Departmental Committee presided over by Sir William 
Collins was to inquire into the working of the Railway 
Employment (Prevention of Accidents) Act, 1900, and 
to report what amendments, if any, were necessary. 
The Committee was appointed as a result of the debate 
on the King’s Speech in February last, when the 
party against whom the indictment was levelled was 
rather the Board of Trade for failing to act up to the 
powers it possessed under the Act in question, than 
the railway companies for failing to obey the Act. 
The first meeting of the Committee was held on June 
9th, and after an adjournment from July 26th, the 
sittings were to have been resumed on Tuesday last, 
when the evidence on behalf of the complainants— 
the men—was to have been completed. Owing, 
however, to the fact that the Committee was not 
complete in its membership, and that some of those 
who were present could not give the whole day to 
the sitting, no evidence was offered, and the Com- 
mittee adjourned indefinitely. Another difficulty 
was that the companies have now to reply, but all 
the responsible officers have their hands unusually 
full at present. Mr. F. H. Dent, the general 
manager of the South-Eastern and Chatham Rail- 
way, who is to be the main witness for the 
companies, is spending most of his time on the 
Continent looking after the transport, between this 
country and France, of not only men, material, 
and stores, but of those passengers who find it neces- 
sary to travel. Mr. Frank Potter, of the Great 
Western, and Sir Sam Fay, of the Great Central, also 
desire to give evidence, but they, too, find difficulty 
at the moment in getting their testimony ready. The 
inquiry has perforce therefore been adjourned. After 
the railway evidence has been given—one cannot say 
how many months hence—Colonel von Donop will 
no doubt be recalled on behalf of the Board of Trade 
to make his suggestions as to what amendments, 
if any, be made to the Act. At least this is what, 
judging by his reply to Q. 116, that may be expected 
to happen. 





The inquiry has so far been a very short one, 
having lasted only seven days in all, an excellent 
quality, due not a little to the ability shown by the 
chairman. That being so, the evidence can he 
readily summarised and it may be opportune at this 
stage to note the points that appear to call for con- 
sideration. It is gratifying to learn that the Act of 
1900 has apparently had a good effect so far as fatal 
accidents are concerned. Colonel von Donop showed 
that the number of these had been decreasing up to 
1913, when it rose unaccountably, possibly becaiise 
it had been a busy year. In the number of nen 
injured on railway premises, but not by the movenient 
of trains or vehicles—generally spoken of as non-fatal 
non-movement accidents—there had of late been a 
great increase. Col. von Donop said that there 
had been a large increase in tonnage and the greater 
the tonnage the more the accidents, but that the 
increase in tonnage was not sufficient to account for 
the great growth in the number of these accidents. 
He hoped that the men or the companies would thw 
some light on this point, which he considered was 
the crux of the inquiry. He thought that a furt|or 
reduction in the number of men killed whilst working 
on the permanent way was clearly desirable, and lie 
considered it possible. There were about forty men 
a year killed while walking along the line, but it was 
difficult to see how to take any steps to prevent such 
accidents other than by encouraging the men to take 
more care. This remark reminds us that later in (/\e 
same sitting the Colonel observed that it was perfect |, 
heartbreaking, when inquiring into some accideiits, 
to find that the whole thing was due to the want of 
reasonable care. A serious point brought out in 
the inquiry was that of the non-fatal movement 
accidents, 56.2 per cent., and of the non-fatal non- 
movement accidents 48.4 per cent., cause an absence 
of over fourteen days. It must, however, be remem- 
bered that Colonel von Donop told Sir Robert Turn- 
bull that the companies had fully carried out the 
Orders made under the Act of 1900, and that they 
showed great willingness to adopt the recommenida- 
tions of the Board of Trade. Mr. J. H. Thomas, thie 
assistant secretary of the National Union of Railway- 
men, was the main witness for the men, and it was to 
the non-fatal accidents that he directed the attention 
of the Committee. He recommended that the pro- 
vision as to protection of water-gauge glasses |) 
extended to sight-feed lubricators—these were little 
used in 1899, when the provision was recommended ; 
that fire-irons be made accessible, like tool-boxes, 
from the footplate ; that there should be no necessity 
for a driver to leave the footplate while running in 
order to lubricate any part; that the provisos as to 
propping, tow-roping, lighting of yards, and boxing-in 
of rods and wires be eliminated, and the rules thereon 
be made absolute; that rules be made as to the 
position of offices and the marking of fouling points ; 
that look-out men be provided in all cases where men 
are working on the permanent way; that the pro- 
vision of either-side brakes be accelerated; that 
representatives of the men be on the Rule Book Com- 
mittee ; that the necessity for men going to the signal- 
box under Rule 55 be avoided by the use of electrical 
or mechanical appliances ; and that representatives 
of the men may be present, as a right, at Board of 
Trade accident inquiries and coroners’ inquests. 
There is no doubt much of this that is reasonable, and 
judging by the cross-examination by those members of 
the Committee who may be regarded as watching the 
railway interests, unlikely to meet with much oppo- 
sition by those witnesses who are yet to be heard. 

Until the inquiry iscompleted by the evidence of the 
companies’ representatives we should be out of order 
in commenting in detail on any of the points discussed, 
but we may say that, in general, the inquiry has 
tended to show that the companies have not been lax 
in their duty to their servants, and that they have 
shown a willingness to adopt all improvements laid 
before them. On the other hand, much of the 
evidence has tended to show, and later evidence will 
probably confirm it, that many accidents are due to 
the men’s own carelessness. For this, in the majorit; 
of cases, they cannot be held to blame. It is a well- 
known characteristic of human nature that custom 
renders it indifferent to dangers which at first seem 
appalling. Nothing but the early acquirement 0! 
the habit of doing the safe thing, so that it is done 
even subconsciously, can prevent accidents in a fiel\| 
of danger, and it is to be feared that lapses will always 
occur from time to time, and that quite easily pre- 
ventable accidents will happen. 
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THE ALLEY AND MACLELLAN AIR 
COMPRESSORS. 


THE use of compressed air in engineering undertakings 
of all descriptions is now becoming so general that many 
firms make the manufacture of air compressors an im- 
portant part of their business) Among these may be 
mentioned the old-established firm of Alley and MacLellan, 
of Sentinel Works, Glasgow, which has supplied com- 
pressors to breweries, collieries, and chemical works 
among others, and to bridge and shipbuilding and boiler- 
making works, where compressed air is largely used for 
hoisting, chipping, drilling, caulking, riveting, expanding, 
and such like work, and even to quarries and hotels. The 
type adopted is, as will be seen from the illustrations, 
the vertical inverted two-stage stepped piston arrange- 
ment, which may be either belt-driven, direct-driven by 
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which the design permits. With the larger diameter at 

the upper end it is only necessary to remove the cylinder 

cover and the connecting-rod bolts to allow the piston 

to be drawn upwards, whereas with the alternative arrange- 

ment, with the smaller diameter above, as found in many 

Diesel engines, the cylinders themselves have to be removed | 
before the piston is accessible. Thirdly comes the question 
of cooling. The air is not heated to so great a degree in 
the first stage as in the second stage ; the pressure, in fact, 
in the case of a machine required for pneumatic tool work 
is only 30 Ib. in the first stage ; thus the whole of the cover 
can be given up to the valves without any provision for 
cooling, while the whole of the cylinder where the high-pres- 
sure compression takes place, together with the high-pressure 
piston, can be thoroughly well water-jacketed. We think, 
therefore, that the builders make out a good claim for the 
arrangement adopted in this part. It may be of interest 
to point out in this connection that what was a great draw- 
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are of the multiple port small-lift automatic type. These 
automatic valves adjust themselves to considerable varia- 
tions in pressure very much better than the mechanically- 
operated type can do, as the latter have to be set to suit 
one pressure, and can only attain their maximum effici- 
ency when the machine is working at that pressure. It 
is for this reason that automatic valves are becoming more 
or less the standard. These valves are simply light steel 


| dises machined all over with annular slots cut in them 
| similar to the well-known Hoerbiger valves, but improved 


by the fitting of a series of what we may call dashpots, as 


| shown in the drawing, p. 352, to prevent them chattering. 
| Each of these dashpots carries a light spring to accelerate 


the return of the valve to its seat, and these springs are so 
light that any inequality in their stiffness would not tend 
to throw the valve out of truth. The inlet and discharge 


| valves are exactly alike, except that the action of the dash- 
pots is reversed as shown. 
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LONGITUDINAL AND TRANSVERSE SECTIONS THROUGH COMPRESSOR 


an electric motor, or steam-driven by the imposition of a | 
steam cylinder in tandem with the compressors. With the 
method of driving, however, we are not here concerned, 
but we will confine ourselves to a description of the actual 
compressor itself. 

The first point with which we propose to deal is the 
arrangement of the piston, which, though it is in one piece, 
gives the two stages by means of a “ step.”’ The large 
diameter is at the upper end, an arrangement which 
carries with it some advantages for a compressor. In 
the first place, since the design embodies the trunk piston, 
the lower part has to act as a guide, and must, therefore, 
be of considerable length ; but since that part is of the 
smaller diameter, the weight of the reciprocating parts 
is kept low, the larger diameter part having only to be 
long enough to carry the necessary rings. The diameter 


of the lower part must, however, be sufficiently great to 
allow of the necessary surface for the wearing parts of the 
gudgeon pin. Next comes the facility of overhauling | 


back in the old Westinghouse steam engine, upon which 
the design is admittedly based, namely, the great cooling 
surface exposed, becomes a positive advantage when the 
design is used as a compressor. The trunk piston, of 
course, tends to a reduction in the number of working 
parts, and so to an increase in mechanical efficiency, and 
also to a cheaper form of construction, and has for this 
particular purpose no objections that we can see. 

The next best thing to having no valves in the com- 
pressor, as is the case in the Reavell compressor, which 
we described in our issue of May 22nd, 1914, is to have 
very good ones, and we think that this qualification will 
apply to the valves of the Alley and MacLellan design. 
It is, indeed, in connection with this point that we find our 
justification for dealing again fully with the air com- 
pressors of this firm, as in our issue of May 21st, 1909, we 
described a big compressor plant built by it for South 
Africa. There, however, the valves were mechanically 
operated by excentrics on the crank shaft, while here they 





are of steel, instead of what we believe to be the usual 
practice of making these parts of cast iron or yellow metal. 
A point of great importance is that such valves should be 
easily accessible for cleaning and examination. It will 
be seen that all the valves in both stages can be taken out 
without removing any heavy part of the engine, and that 
the arrangement does not greatly interfere with a minimum 
clearance space. The air for the compressor is taken 
through a screen to remove dust, &c., and then through a 
valve controlled by the governor. It is evident that if 
this valve were simply closed when the receivers were fuil, 
it would result in a considerable amount of work being 
thrown on the compressor, and this, we believe, amounted 
in the old designs to about 35 per cent. This loss is re- 
duced by the fitting of a small plunger on the control 
valve spindle, so that when the valve is completely closed, 
air from the receiver is admitted through a small hole 
uncovered by the spindle into the space between the 
high-pressure inlet and discharge valves; Thus the 











352 a 


THE ENGINEER 











vacuum is destroyed, and it is found that when running 
light, that is, with no air being delivered, only about 
16 per cent. of the full power is required, and this amount 
is not much greater than that actually absorbed by fric- 
tion. The air, after leaving the low-pressure compressor, 
passes through the well-designed intercooler shown 
below, through which it has to take a tortuous path as 
shown, the air passing outside the tubes into the high 
pressure compressor. 

Before leaving the question of the piston, the arrange- 
ment for attaching the gudgeon pin should be noted. It 
will be seen that the brasses for this pin are carried in a 
forging which forms a bolt by which it is attached to the 
piston. This arrangement is designed to assist standard- 
isation, as in the case of a steam-driven compressor the 
piston itself will be standard, and it is only necessary to 
lengthen the forging so as to form a piston-rod for the 
steam cylinder, and this would pass up through a gland 
in the cover, which would take the place of the plug shown. 
Dismantling of these parts is rendered very easy by the 
fact that the nuts of the top end bolts of the connecting- 
rod project below the bottom of the piston, and are easily 
accessible through big doors in the crankcase. The form 
adopted for the crankcase is interesting, and is shown 
in the drawing; it will be seen that the whole of the 
case is cast solid, the bearings being carried in the lower 
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hardly be worth while to arrange for this filter to be cleaned 
while the engine is running, as it is very seldom indeed 
that the compressor would have to be running continuously 
for very long periods. If it were necessary it could, how- 
ever, be quite simply arranged. That the lubrication is 
efficient may be judged from the fact that we are informed 
that only two pints of lubricating oil per week are required 
for a 5000ft. machine, running probably 8 or 10 hours per 
day. It should, however, be said, that the air pressure 
required is only some 100 Ib. per square inch, and for such 
conditions as are required in a Diesel engine the consump- 
tion might be expected to be increased. 

There is one very interesting piece of information which 
we learned in connection with this engine—especially 
interesting at this time—and that is that no foreign 
materials are used in the construction of these compressors. 
Thus there is during the present unhappy state of affairs 
no interruption to the steady work of output. Although 
very much the greater part of the output of these machines 
is for ordinary commercial purposes, we are informed that 
Alley and MacLellan have already supplied them for high 
pressures suitable for Diesel engine work, and have received 
duplicate orders. We must say that the evident sim- 
plicity and solid-looking construction of the machines 
greatly appeals to us, to say nothing of the way in which 
accessibility has been studied. We may remind our 
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part and the ends being closed by plates. The whole of 

the top part of this casing is open so that the crank shaft 
is fitted in from above, and the casing is then closed by a 
plate which carries the cylinders. This results in a very 
strong form of construction, while owing to the big doors, 
accessibility is not interfered with. 

This question of accessibility has been very carefully 
studied, even though it is not of such great importance in 
land work asin marine work. Weare informed that when an 
engine is in full working condition all the valves of a 
| 300 horse-power machine can be removed in 20 minutes ; 
after this the cylinder covers can be removed and the 
‘pistons and connecting-rods withdrawn in a_ further 
40 minutes, and the next step of the removal of the cylin- 
der and top plates and the lifting out of the crank shaft 
ean be performed in another 60 minutes, that is, two 
hours in all for the complete dismantling of a machine 
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weighing some 12 tons. We should add that this was, 
of course, done by experts with all the necessary tackle 
ready in position and the assistance of an electric crane ; 
it is, however, useful evidence as to what can be done. 
The question of the lubrication of a compressor is of 
considerable importance, as, of course, it does not do to 
allow oil to become mixed with the air. Messrs. Alley 
and MacLellan have adopted forced lubrication to the 
crank pins and main bearings, the pistons being lubricated 
hy any oil that may be splashed out from the end of the 
erank pins. The oil normally rests in the bottom of the 
crankease well below the level of the connecting-rod bolt 
heads, and is drawn from there through a filter by a rotary 
pump. ‘There is a good deal to be said in favour of this 


form of pump, shown in one of the illustrations, as it | 


delivers a supply of oil at constant pressure throughout 
the revolution, For land purposés it may probably 


readers that the very elaborate catalogue which Messrs. 
Alley and MacLellan have got out to illustrate their pro- 
ductions forms almost a text-book on the subject of 
compressed air, 








THE NATIONAL PHYSICAL LABORATORY. 


THE Committee of the National Physical Laboratory, 
in a report just published, states that marked progress 
has been made in the work of the Laboratory during the 
year. The test work, so long carried out at the Kew 
Observatory, has all been transferred, and the optical 
division is now well housed in the southern wing of the 
new buildings. Mr. T. Smith and his staff have given 
much time to the investigation of the tests with a view 
to satisfying the more rigorous conditions required by 
modern needs, and while care has been taken not to intro- 
duce changes which might be unfair to manufacturers, 
and to make no test more severe than is permitted by the 
conditions of the test pamphlet, it is clear that in some 
respects a gradual improvement of the instruments sub- 
mitted is possible, and should be brought about. Tmpor- 
tant work is being done for the Admiralty in this direction. 
and a revised edition of the test pamphlet to mect altered 
conditions is under consideration. 

The testing of barometers, aneroids, hydrometers, and also 
of chronometers and watches, now forms part of the work 
of the Metrology division, and is under Mr. Sears. A 
small aerial has been erected, and the time is received 
daily by wireless from the Eiffel Tower and from 
Norddeich ; the ordinary telegraphic signal is also received 
from Greenwich. It is worth noting that while the Fiffel 
Tower and Norddeich agree, the Greenwich signal is 
always rather later than these, the difference averaging 
about two-tenths of a second. The testing of barometers 
and hydrometers is carried on in the Metrology building, 
and much time has been given to the satisfactory establish- 
ment of standards. An additional! building for this work 
is an urgent need. 

An important new departure during the year is the 
testing of radium preparations for the amount of radium 
present. Reference was made in last year’s report to the 
fact that the laboratorv had heen placed in charce of the 
British National Radium Standard, purchased by the 
generosity of Dr. G. T. Beilby. The standard, with Sir 
Ernest Rutherford’s certificate, arrived in June, 1913, 
and has been placed in charge of Dr. Kave. A room has 
heen fitted under his supervision for the tests. Work 
began in December, 1913, and since that date about 
115 milligrammes of radium have been certified. 

Much correspondence has passed between the Reichs- 
anstalt, the Bureau of Standards and the Laboratorv, 
with reference to the establishment of a practical scale 
for the measuring of temperature up to, say. 1100 deg. 
Cent., and the three laboratories are in practical agreement 
with regard to this. The matter was brought before the 
International Conference on Weights and Measures, sitting 
at Paris in October last, bv Dr. Stratton, of the Bureau 
of Standards, and Sir David Gill, and it anpears possible 
that international agreement as to a scale for practical 
use may be reached shortlv. 

A correspondence has also being going on between the 
Director and Dr. Schlesinger, cf Berlin, representing a 
Committee of the Verein Deutscher Tngenieure, on the 
standardisation of screw threads, and it is interesting to 
note that a large majority of the important German firms 
hold that if international standardisation is to be brought 
about, it must be on the basis of the Whitworth form of 
thread. 

The Laboratory has been called on largely during the 
vear to undertake investigations of importance for various 
Government departments. Among these may be men- 
tioned an examination of certain of the physical properties 
of fuel oils for the Admiralty, and an investigation into 





methods of preventing glare from motor headlights fop 
the Local Government Board. 

The work for the Board of Trade and the Admiralty oy 
ships’ lights has been continued, while an interesting series 
of observations was made for the Home-oftice on the 
amount of vibration in St. Paul’s Cathedral due to trattic, 
During the daytime small vibrations, which might be of 
the order of 1/10,000 of an inch, and probably were much 
less, were noted in certain parts of the Cathedral, \¢ 
night, three fully-laden motor omnibuses, when driven 
past at the rate of six miles an hour, did not disturh the 
seismograph ; when the speed was increased up to twelve 
miles an hour the vibration, though extremely small, was 
noticeable. The vibration in the Clock Tower at West. 
minster was found to be much greater than in the 
Cathedral. 

Mr. F. E. Smith’s research on the absolute measurement 
of the standard of electrical resistance has been completed, 
and a paper on it was communicated to the Royal Society 
in the autumn, and is being printed in the Philosophical 
Transactions. The work is a marked advance on anything 
achieved hitherto, and leads to the result that one inter- 
national ohm = 1-00052 x 106° C.G.S. units of resistance, 
or, expressed otherwise, that the length of the column of 
mercury which represents the ohm is 106-245 em. 

The London and South-Western Railway through 
Teddington is being electrified, and by the assistance of 
the Treasury a clause has been inserted in the Act in 
accordance with which the company undertakes that the 
magnetic disturbances produced thereby at the Laboratory 
shall not exceed their present value by more than 20 per 
cent. With a view to determining the additional dis. 
turbance, if any, produced, Mr. Smith has set up recording 
magnetometers in a wooden building erected for the pur- 
pose in the garden, remote from the Laboratory itsel;, 
He has also carried out, at the suggestion of Dr. Schuster, 
some experiments on a new form of absolute magneto- 
meter, which promises to be of great value. The Com- 
mittee are indebted to Dr. Schuster for a donation of £100 
towards the expenses of these experiments, which are stil] 
in progress. 

Mr. Campbell has continued during the year his work 
on the measurement of inductance and capacity at the 
high frequencies employed in wireless telegraphy, and has 
evolved satisfactory methods of measuring these over a 
wide range. Mr. Paterson and Mr. Rayner have developed 
some improved instruments for the measurement of large 
alternating currents, and Mr. Melsom has carried out some 
inquiries for the Engineering Standards Committee on the 
conductivity of steel rails, and for the Institution of 
Electrical Engineers in connection with the heating of 
buried cables. Some interesting experiments on the 
thermal conductivity at moderate temperatures of certain 
highly insulating materials have been in progress during 
the year. 

The work of the Metrology Division has chiefly been 
concerned with the maintenance of standards and tests. 
The cause of the apparently anomalous behaviour of the 
siliea standard metre has been discovered ; it is clear from 
the report that for work of the very highest accuracy a 
comparator of improved pattern is really essential. Mr. 
Sears makes out a strong case for a new set of length 
gauges to be used only as reference standards. The single 
set of Whitworth gauges which the Laboratory possesses, 
and which are in almost continual use as working standards, 
are insufficient for work of the highest accuracy ; a refer- 
ence set is an urgent need. 

In the Engineering Department, Dr. Stanton has prac- 
tically brought to a conclusion his work on wind pressure 
for the Institution of Civil Engineers. A paper dealing 
with the results of the experiments on the Tower Bridge 
is in course of preparation. He also, in conjunction with 
Mr. Pannell, communicated to the Royal Society in 
January a paper on the friction of fluid in pipes. This is 
being printed in the Philosophical Transactions. He was 
able to show that for fluids differing in viscosity as much 
as air and water, and for speeds from 20 to 6000 em. per 
second for water and from 150 to 3500 em. per second in 
the case of air, the ratio of R top v? is a function of v dy, 
where R is the frictional resistance per unit of area, v the 
velocity, p the density, v the kinematic viscosity of the 
fluid, and d the diameter of the pipe. For a given value 
of v d/v the value of R/p v? is the same for air as for water, 
and that over a series of values of vd/vy ranging from 2500 
to 430,000. Dr. Stanton’s report contains also the results 
of some interesting tests by Mr. Jakeman on the efficiency 
of brake linings. Reference should be made to the work 
for the Keys and Keyways Committee of the Engi- 
neering Standards Committee, and to the large impact- 
testing machine constructed with the help of grants from 
the India-office and from the Standards Committee. 

In the Aeronautics Division, good progress has been 
made with the construction of the 7ft. air channel; the 
3ft. channel has been completed, and is in daily use. It 
is gratifying to know, as evidence of the accuracy with 
which the model work can be carried out, that comparative 
tests by different observers on the same model in the 4ft. 
and 3ft. channels led to practically identical results. 
Stability problems, including an experimental investiga- 
tion into the stability, both longitudinal and lateral, of 
a model of Bleriot type have occupied much time. An 
account of this will be found in the technical report of 
the Advisory Committee, with which we have already 
dealt. In view of the importance of research work into 
the properties of light alloys suitable for aeronautical 
construction, the erection of an experimental rolling 
mill at the Laboratory has been sanctioned by the Treasury, 
and is now in progress. 

In the Metallurgical department, under Dr. Rosenhain, 
researches are in progress for the Alloys Research Com- 
mittee of the Institution of Mechanical Engineers on the 
effect of time on aluminium castings and on the ternary 
alloys of aluminium, copper, and zine ; while papers have 
been communicated from the department to the Tron and 
Steel Institute and to the Institute of Metals. 

The work in the William Froude National Tank has 
extended greatly during the fifteen months covered by this 
report. Altogether 129 models or variations of models 
have been tested, and various builders, after a test of their 
original model, have been ready to try modifications 
suggested as the result of the tests. The reduction in 
power at any speed effected by such modifications has 
been considerable. The best result was one in which the 
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reduction in power amounted to 25 per cent, at the service 
and trial speeds ; in other cases from 6 per cent. to 16 per 
cent. reduction was obtained, A large amount of work on 
hydro-aeroplane floats has been done for the Advisory 
Committee on Aeronautics, 

The financial position of the Laboratory still gives 
cause for some anxiety, and it is felt that the annual 
Government grant should be increased by £5000, that is, 
from £7000 to £12,000. Before a formal application 
could be made to the First Lord of the Treasury, it was 
deemed proper to approach the Councils of the various 
Institutions which benefit by the work of the Laboratory. 
This was done; the matter was brought before their 
respective Councils by the representatives on the General 
Board of the six technical societies named in the original 
scheme of organisation, The Councils all passed resolu- 
tions that the action proposed should be taken, and a 
committee has been formed to consider the form the action 
should take and to prepare a definite scheme. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. — For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent. } 


October Iron Trade Quarterly Meeting. 

Tue October iron trade quarterly meeting was 
held to-day—Thursday—in Birmingham. ‘The tone was 
disappointing, but there are many inquiries with regard 
to forward supplies. While it is realised that the course 
of the market must depend very much upon the duration 
of the war, no doubt is entertained that by and by the 
Midland iron and steel trades will be called upon to meet 
a greatly expanded demand for material. Values are 
much higher than they were three months ago, despite 
the reaction which has overtaken the market during the 
past few weeks. The sudden spurt was largely attributable 
to emergency orders on account of the public services, 
and the effects of these, though by no means exhausted, 
are no longer so apparent as they were. Some of the 
iron and steel masters on "Change to-day openly confessed 
that they are unable to run their plants for the full output 
the order books require, owing to the inroads made by 
the recruiting sergeant. The South Staffordshire industry 
can certainly spare but few more men. An extraordinarily 
large proportion of the men who have enlisted are said to 
be skilled operatives, not easily replaced. So far, Stafford- 
shire has supplied 16,000 recruits, and tops the six counties 
comprised in the Northern Military Command. There 
are signs of slackening activity in bar iron. District 
mills are running less regularly, Values have rather a 
drooping tendency. This does not apply to the marked 
bar branch, however, where orders are being replaced 
fairly regularly as they are executed. Some of the makers 
of best bars continue in receipt of substantial Government 
contracts, and the demand for high-class engineering 
work is a source of strength to this department of trade. 
No change was made to-day in marked bar prices, which 
were re-declared at £9 per ton, with £9 12s. 6d. as Earl 
Dudley’s price. 


Merchant Iron, Galvanised Sheets, and Spelter. 


Merchant bars on Birmingham Exchange com- 
mand to-day £7 15s.; common bars realised £7 10s. 
In special cases nut iron can be bought at £7 7s. 6d. 
Small rounds, squares and flats maintain their positions 
at £8 2s, 6d. to £8 5s. Makers are pretty steadily employed. 
Hoops are unaltered at £8 5s. to £8 7s. 6d., and in some 
cases £8 10s. per ton, and values of gas strip are also 
unchanged at £7 10s. for large consignments, and £7 15s, 
for small. Slit nail rods keep at £9. The galvanised 
sheet branch is quiet. The export trade has not recovered 
its vigour. Enhanced freights and financial stringency 
abroad still operate very prejudicially. Manufacturers 
could do more business if they chose to accept risks. 
Happily, some contracts are being filled for the Govern- 
ment and others of larger bulk are early expected. Plans 
have already been laid by the galvanised sheet Manu 
facturers’ Association, with the approval, it is under- 
stood, of the Government departments, for distributing 
such work as widely as possible. One statement current 
this week is that the War-oftice orders will amount to at 
least 100,000 tons, a figure which excites no surprise, 
but how far any such statement is authorised, it is impos- 
sible to ascertain. Spelter is readily procurable at prices 
which in the existing circumstances must be considered 
moderate. Quotations for galvanised sheets were on the 
lower level of the past week or two, £13 15s. f.o.b. Liver- 
pool being the figure for export orders, and £14 to £14 5s. 
for the home trade. 


Pig Iron Trade Slow. 


Pig iron was in slow demand. The easier trend 
of prices was again evident, though considerable supplies 
are going out on contracts made during August. South 
Staffordshire common forge iron, which was quoted at 
58s. a month ago, can now be bought at 55s. to 56s., and 
cold blast iron at 130s. Sellers of Northamptonshire 
forge were ready to do business at to-day’s quarterly 
market at 56s. 6d., though rather more was asked for 
well-known brands, Derbyshire forge stood at 58s. to 


59s., the tendency being distinctly downward. Smelters 
are becoming anxious for new business, and are inclined 
to make further concessions in prices. They have appealed 
to the coke makers to reduce prices, but have not met with 





a sympathetic response in view of costly coal-getting and | to assist the enemy in his conduct of the war. The point 


difficulties of production. 


Steel Trade and Displaced German Supplies. 


The steel works are well employed, and in some 
departments there is much pressure. The cutting off 
of supplies from Germany has placed some users in a 
dilemma, particularly with regard to light sections of intri- 
cate pattern. The bigger steel houses have not thought it 
worth their while to compete for the special trade referred 
to, and other steel manufacturers who would be glad to 
take it up have difficulty in mastering the technical 
details involved in rolling. ‘Trials are being made, how- 
ever. ‘There is an easier tone as regards sheet bars and 
billets, Bessemer being quoted from £5 10s. upwards. 
Angles are £7 2s. 6d., and joists £7 5s. There is some talk 
this week of a possible early rise in raw steel values of 
5s. per ton. It is understood that a meeting of makers 
has been held with this object. Those in favour of an 
advance consider such a step justified by the present 
state of demand. Other makers, however, are opposed 
to any such course, and for the present they have prevailed. 


The New Coal Prices. 

The following new prices, at pits, have been 
notified by Staffordshire and Warwickshire house coal 
owners :—Best deep Staffordshire, 18s. 6d.; seconds, 
l6s.; best shallow, 14s. 6d.; seconds, 13s. 9d.; best hard, 
14s. 6d.; forge, 10s. 6d.; slack, 7s. 6d.; Warwickshire 
best Ryder, 16s. 6d.; hand-picked cobs, 14s. 6d.; best 
hard spires, 15s.; forge steam, 10s. 6d.; D.S. nuts, steam, 
9s. 6d.; and small steam, 8s. These are the new prices 
which I intimated last week were about to be declared, 
being 2s. per ton advance on summer prices and 6d. to 
Yd. above last winter’s quotations. 


Birmingham and Trade War with Germany. 

Many Birmingham engineering firms are running 
overtime at date. Orders for machinery and a variety 
of general engineering work are now being released from 
overseas after being held up since the declaration of war 
by Great Britain. There is also a fair extent of new 
business about. Heavy stamps, presses and other machine 
tools are being ordered by home consumers for the pro- 
duction of stamped or partially stamped iron and steel 
goods coming under the generic term of * Birmingham 
hardware,” which were formerly imported into this 
country from Germany, Austria and Belgium. These 
machine tool orders prove conclusively that English 
manufacturers are determined to enter upon industries 
which have hitherto been German. In the electrical 
engineering trades Birmingham and Coventry are getting 
much new business from both home and overseas cus- 
tomers, as a consequence of the removal of continental 
competition. Extraordinary Government orders con- 
tinue to fill many departments, the activity being 
diffused through a wide radius of trades. One Birmingham 
firm has an important order for the Russian Government 
for as many motor cycles.and side-cars of a particularly 
strong construction as it can turn out under a_ time 
limit. The difficulty at all engineering factories building 
motor vehicles is the magneto, which have formerly, ot 
course, been very largely—indeed almost exclusively— 
supplied from Germany. The one English firm which has 
made magnetos in large bulk is a Coventry house. Very 
naturally, this concern just now finds itself over-full-up 
with contracts from British builders of motor cycles and 
cars. It is working at very high pressure at date in an 
attempt to overtake the demand, or at least to try to 
satisfy it. One of the largest of our local motor manu 
facturing companies is very busy fitting out armoured 
motor cars for the Army, delivery being made week by 
week as execution proceeds. Machine tool makers in 
Birmingham are interested in a novel suggestion which 
has been put forward by one of their number. It is that 
miscellaneous hardware manufacturers possessing in their 
workshops German pattern machine tools should invite 
local makers to inspect the same with a view to their 
manufacture locally in future, in pursuit of the war against 
German trade. ‘he firm in question states that quite 
large numbers of German lathes and other machine tools 
have been sold in the Birmingham and surrounding 
districts in the immediate past. Some are pronounced 
of poor quality not worthy of imitation. Others are 
said to have been ‘‘ of quite respectable quality,” and 
others, again, ‘* of first-class modern design, excellently 
machined and fitted, and equal to the best English pro- 
ductions.”” Whether the proposition that these con- 
tinental tools should now be thrown open by their 
possessors to the inspection of Birmingham machine tool 
makers for them to make sketches and take particulars 
will issue in much practical response it is not yet possible 
to say. The suggestion seems, however, to be of some 
importance. 


Work for Birmingham Engineers. 

Belgium is providing various descriptions of work 
for the Birmingham industry. One contract which has 
been placed by the Belgian Government here is a valuable 
order for the minting of silver coin. At Wolverhampton 
the Sunbeam Motor Car Company, Limited, has been busy 
night and day for two months building aeroplane engines. 
Some large orders for nuts and bolts are this week stated 
to have been placed in the Darlaston (Black Country) 
district in connection with shipbuilding. 


Copper as ‘Conditional Contraband.” 


Copper consumers in Birmingham note with much 
satisfaction this week that as regards the trouble which 
is being raised by some American Copper Kings because 
this country desires to treat copper as “ conditional 
contraband,’ the most important authorities on inter- 
national law can be quoted in favour of Great Britain. 
It is explained that the relations of belligerents and 
neutrals respecting the carriage of goods have always 
been the subject of much controversy. But though 
opinion differs on points of detail, the general prin- 
ciples are now generally acknowledged. These are 
that right of seizure turns, not so much on the nature 
of the particular article, but on the point whether 
it reasonably may be inferred that the article is intended 





now at issue is of very considerable importance to all 
engaged in the copper industry in any form. However, it 
is only one of the difficulties that always presents them- 
selves on the thorny subject of contraband whenever there 
is war 


Government Orders for Further Departments. 


The annual meeting of the Birmingham Small 
Arms Company this week was rendered memorable by 
the remarks of Sir Hallewell Rogers, the chairman. 
Immediately on the outbreak of war, he said, the directors 
placed their entire works at the disposal of the Govern- 
ment. They had since received sufficient orders to keep 
the shops running full time on day and night shifts. These 
orders had been taken at ordinary contract prices. At 
the expressed wish of the War-office, the Board was now 
pushing forward with works extensions, which would 
result in a very large increase of output. The company’s 
employees in all departments, both on the staff and in 


the works, were working with special loyalty and 
energy. They realised to the full that the .pre- 
sent execution of Government contracts with the 
utmost speed was of an importance never before 


approached. At the last annual meeting he referred to 
the Lewis machine gun. It was gratifying to know that 
it had given every satisfaction, and was now actually in 
service. The company was engaged on the manufacture 
of that arm for the Government, and with its exten- 
sions would be able to deal with any production demanded 
of it. Sir Hallewell Rogers added that the Daimler 
Motor Car Company had had a satisfactory year. That 
concern was easily able to contribute the usual dividends, 
which were incorporated in the profits of the Small Arms 
Company. The Daimler Company—like themselves— 
was also working day and night to fulfil the exceptional 
demands of the War-oftice and Admiralty. 


Increased United States Trade. 

A remarkable increase in the trade between 
Birmingham district and America, upon the authority 
of the United States Consul, has been registered for the 
past quarter. The shipments were valued at £349,142, 
an increase of £75,970, or 27 per cent., on a year ago. 
The contribution to the total of Birmingham, Wolver- 
hampton and Coventry combined was £292,494, or more 
than last year by £56,709, or 24 per cent. A striking 
feature was the increase of wood pulp yarn shipped fromm 
Coventry, the total being increased by £53,667, and 
aggregating £119,370. 


Increased Prices. 

The changes in hardware prices brought about 
by the conflict in Europe include a reduction in gross 
discounts of 24 per cent. by the iron pump makers, and 
certain descriptions of chain and galvanised pumps are 
made subject to special quotations. The prices of scales 
and weighing machines have been advanced on the basis 
of a 7} per cent. increare on the net value of invoice. 
Some large purchasers of wire nails are protesting against 
a course which they say has been pursued by some holders 
of stocks of German wire nails in this country. They 
allege that prices have been increased by 75 per cent.— 
a proceeding which is declared to be unwarrantable. 
Messrs. Joseph Nichols and Son, of Cheapside, Birming- 
ham, taking advantage of the enforced cessation of German 
supplies, have restarted a plant for wire nail manufacture 
which has been idle for nearly twenty years. It was 
compulsorily shut down by the German competition. 
Now the firm is once again marketing all sizes of wire 
nails of British manufacture up to 3in., with a basis 
price of 14s. per cwt. Steel cut nails since hostilities 
commenced have risen some £2 per ton in two equal 
advances. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


A Lifeless Market. 


THE attendance on the Lron Exchange on Tuesday 
was meagre in the extreme, as compared with the ordinary 
appearance of buyers. Trade in pig iron was extremely 
dull, and it is evident that forge iron is the mainstay of 
the market at the present. Foundry iron was quoted at 
low prices, buyers holding off. In tin ingots, manufac- 
tured copper, and sheet lead there was a quiet feeling, 
with little or no change in prices. 


Quotations (Nominal). 


Lincolnshire No. 3 foundry, 59s. to 50s. Gd.; 
Staffordshire, 60s.; Derbyshire, 60s.; Middlesbrough, 
open brands, 60s. 9d. Scotch: Gartsherrie, 69s.; Clyde, 
68s. 6d.; Glengarnock, Eglinton, Monkland, 67s. Sd.; 
Summerlee, 69s., delivered Manchester. West Coast 
hematite, 75s. to 75s. 6d.; East Coast ditto, 70s. to 71s., 
both f.o.t. Finished iron: Bars, £8 5s.; Lancashire 
hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; sheets, 
£9 7s. 6d. Steel: Hoops, £8 15s.; bars, £7 15s. to £8 5: 
plates for tank, girder, and bridge work, £7 10s. to £7 15s.; 
English billets, £5 15s, to £6 5s.; cold drawn steel, £10 to 
£10 10s. Copper: Sheets, strips, &c., £74 per ton ; small 
lots, 94d. per Ib.; rods, £72 per ton ; small lots, 94d. per Ib.; 
tough ingots, £58 ; best selected, £58 10s. per ton ; copper 
tubes, 94d.; solid-drawn brass tubes, 8}d.; brazed brass 
tubes, 9$d.; condenser tubes, 9}$d.; condenser plates, 
73d.; rolled brass, 7$d.; brass turning rods, 8d.; brass 
wire, 73d.; yellow metal, 74d. to 7?d. per lb. Sheet lead, 
£26 per ton. English tin ingots, £138 to £139 per ton. 





The Lancashire Coal Trade. 


Only a moderate attendance on the Coal Exchange, 
and business exceedingly dull. In household coal prices are 
maintained, but slack and engine fuel favours buyers by 
6d. per ton. The Lancashire colliery owners have decided 
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that contracts for slack are only to be renewed on six 
months’ basis. Demand for shipping and bunkering 
coal fairly satisfactory. 


Manchester Association of Engineers. 


One of the chief features of the new session of the 
above Society, to be opened to-morrow (Saturday), will 
be the report on the work of the Tool Steel Research Com- 
mittee by Mr. Dempster Smith. In 1903, at the suggestion 
of the Association, a joint committee of its members 
and of the Municipal School of Technology investigated 
the subject of high-speed tool steels, and under the direc- 
tion of this committee an extended experimental research 
was carried out by the late Dr. Nicolson, the results of 
which were published. Since that date many further 
investigations have been made on the subject, both in 
this country and elsewhere, the results of which have never 
been properly collated and prepared. The Council of 
the above Association very wisely decided that it would 
be of advantage to engineers if an analysis of all that had 
been done were prepared and made available for public 
use. A Committee was accordingly formed with Mr. 
Dempster Smith as reporter, and the result of this com- 
mittee’s work will be presented by Mr. Smith on March 13th. 
In the meantime the committee invites members who may 
have any information on the subject to forward it to the 
Secretary of the Association. 


Constantine Gold Medal. 


The Constantine Gold Medal for the best paper 
during the last session of the Manchester Association will 
be awarded on Saturday next to the incoming President, 
Mr. Edward G. Hille, for his paper on ‘‘ Power Production 
in the United Kingdom.” 


The Lancashire Trade. 


In spite of certain captures by German ships in 
the East, that the seas are still open to commerce is shown 
by the amount of trade which has been done between 
Lancashire and India in September. From figures just 
published it appears that no less than 134,000,000 yards 
of piece goods were exported to Calcutta, an amount 
which is far in excess of the average monthly supply. 
Although the future of the cotton trade looks extremely 
gloomy, there is, I am informed, among shippers and 
others associated with the export trade in Liverpool a 
more confident feeling than has existed since the outbreak 
of war, and an early resumption of shipping on normal 
lines is anticipated. The export trade with Australasia 
continues good, that with New Zealand is quite satisfac- 
tory, and cable inquiries from South America are said to 
have been quite persistent during the last few days. 


Trade Unions and State Aid. 


Lancashire trade unions are being very badly 
hit by the present crisis in the textile trade, and the Board 
of Trade’s scheme to subsidise these organisations has 
come at an opportune moment. As I have previously 
mentioned, the cotton spinning and weaving industries 
are in a very bad way. A visit to any of the Lancashire 
manufacturing towns is sufficient to reveal the deplorable 
state to which the cotton trade has drifted. Thousands 
of men line the streets, “‘ Micawber” like, waiting for 
something to turn up. 


Work for the Unemployed. 


The scheme for making a new main road into 
Cheshire at Cheadle has been approved by the Improve- 
ment Committee of the Manchester Corporation, and 
will be proceeded with as soon as it has been sanctioned by 
the Local Government Board. The cost will be £200,000, 
towards which £60,000 has been promised by the National 
Road Board. The road will be 80ft. wide, and will 
follow the line of the railway. Quite apart from the 
benefit which the work will afford to the labouring classes, 
the road is very badly needed to relieve the congestion 
of traffic in this district. 


German Trade Captures. 


At the annual meeting of the shareholders in 
the company which owns Trafford Park, held last week, 
the managing director, Mr. Marshall Stevens, stated that 
since the declaration of war the directors had completed 
negotiations for the erection of two factories intended for 
the manufacture of products hitherto chiefly obtained from 
Germany, and that other negotiations were proceeding. 
Among the new works which are now nearly completed in 
“the Park” is one for the English company which is 
about to take up the building of the Schmidt superheater. 


Barrow-in-Furness, Thursday. 
Hematites. 


The market for hematite pig iron has not been 
quite so lively during the past week and the demand for 
iron has been rather easier. At the works there is, how- 
ever, no lack of activity, for orders are well held and the 
output of iron is considerable, there being fourteen furnaces 
in blast in Cumberland and eight in North Lancashire, 
five of which are at Barrow. Local steel makers continue 
to take large deliveries of metal, and are likely so to do for 
some time to come. For special brands of iron there is a 
brisk demand from consumers who are engaged on war 
requisites. Prices are rather easier, with mixed numbers 
of Bessemer iron at 72s. to 73s. per ton net f.o.b., and 
special brands are at 80s. per ton. Nothing is being done 
in warrant iron and the quotation remains at 66s. per ton, 
while the stores represent in the aggregate 3048 tons. 


Iron Ore. 


There is a good demand for iron ore on local as 
well as general home account, and at the mines there is 
marked activity for the most part, the only exception 
being at Lindal Moor, where the output is not so good as 
it was some weeks ago. Prices are about the same, with 
good average sorts at 15s to 17s., and the best ores, such 
as Hodbarrow top qualities, are at 22s. per ton net at mines. 
The demand for Spanish ores is steady and regular supplies 
are coming to hand. A large cargo was discharged last 


week in the Barrow Docks for local use. This ore is quoted 
at about 16s. to 18s. per ton delivered, but the prices vary. 





Steel. 


In the steel trade there is a busy state of affairs 
for the most part At Barrow a good output is being 
maintained of steel rails, shipbuilding material, hoops, 
castings, &c., but the works are not on full time, labour 
being scarce in some of the departments. At Workington 
the rail mills are busy and some of the other branches are 
well employed. The general demand for steel is good and 
is likely to remain so. Heavy sections of rails are at 
£6 5s. to £6 10s. per ton. Light sections and heavy tram 
rails are in quiet demand at late rates. Some good rail 
orders are held at both Barrow and Workington. For 
steel shipbuilding material there is a good demand on 
local as well as general home account, and ship plates are 
at £7 7s. 6d. to £7 10s. per ton. Boiler plates are at £8 to 
£8 2s. 6d. per ton. Hoops are a steady business at £9 5s 
per ton. 


Shipbuilding and Engineering. 


These trades present no new features. The 
housing difficulty in Barrow is mostly centred in the finding 
of accommodation for men working at Messrs. Vickers’ 
works. The Barrow Town Council has twice refused to 
entertain a scheme of municipal housing, and private 
enterprise has not been inclined to go in heavily for cottage 
building on the ground that workmen’s dwellings are not 
&@ paying proposition. The Mayor of Barrow, since the 
outbreak of the war, has been in conference with Vickers 
Limited and the Barrow Hematite Steel Company, Limited, 
the two largest employers of labour in Barrow, on the 
matter of housing, but neither firm is inclined to move in 
the matter. He further approached the Local Govern- 
ment Board with a view to a loan, but could get no definite 
statement from that body. Since then a Public Utility 
Society has been formed in Barrow, and an arrangement 
has been arrived at with the Walney Island Estates Com- 
pany to erect 150 houses on Walney and a possible 120 
more. On Monday last the Mayor reported these details 
to the Town Council, and in a discussion that followed 
the Labour Party advocated a municipal scheme as 
being the only possible way to deal with the situation. A 
vote of 18 to 9 opposed the Labour Party proposal. 


Fuel. 

The demand for coal is brisk and steam sorts 
are at 15s. to 17s. per ton delivered. For coke the demand 
is very brisk, with East Coast qualities at 20s. to 23s. per 
ton delivered. 


Shipping. 

The shipping trade is fairly well employed in 
exporting iron and steel, mostly coastwise. Most of the 
rails rolled at Barrow are sent to Liverpool and Birken- 
head for re-shipment overseas. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The General Position. 


In conversation this week with a highly placed 
official of one of the big armament and general steel 
works, the position in the iron and steel industry of the 
Sheffield district was put to me in this way. All industries 
affected by war requirements are very busy, whilst many 
outside firms that do not, in ordinary times, participate 
in war material requirements are having a “ look in” on 
this occasion owing to the urgent demands of the Govern- 
ment. As the bulk of the lighter makes of steel, however, 
in the way of bars of high quality, used particularly in 
textile machinery for Yorkshire and Lancashire, does not 
find a place in the War office demands, the firms chiefly 
devoting themselves to such things are not busy, nor, 
owing to their inability to adapt themselves at once to 
Government requirements, are they very likely to be until 
more peaceable times come round again. Similar causes 
for quietude are operating very largely in the file and edge 
tool trades. On the other hand, high-speed steel used 
particularly for heavy machinery is in fair demand. Special 
steel castings needed in connection with armament con- 
struction have been in urgent request for some time past 
and are keeping some of the foundries busy. This official 
was also of opinion that whilst it cannot be said that there 
is a revival in home requirements, that branch of the 
industry keeps moderately active for engineering requi- 
sites, many firms, if not on full time, working fairly well. 
In other directions he considered demands were rather 
spasmodic, some of the rolling mills being on full time and 
others working only three or four days a week. 


Effect of the War Shock Passing. 


These views may be taken as fairly reflecting 
the situation from a bird’s-eye point of view, though a 
closer inspection reveals many things of considerable 
interest. For instance, regarding rolling mills, I believe 
there is one particular case in which square wire rods are 
now being rolled in Sheffield which were formerly rolled 
in Germany. Such instances are, of course, increasing 
and will continue to do so, whilst for manufactured pro- 
ducts the number of orders arising out of the recent 
flood of inquiries is increasing week by week. Even 
those firms which, prior to the commencement of 
hostilities, had done the bulk of their business with the 
Continent, by paying more attention to neutral countries, 
are now pulling themselves together again, and in many 
ways there is ample evidence that the sharp reaction which 
resulted from the first shock of the war is gradually being 
eliminated. For a year or two at least important work in 
the way of hydraulic presses has been in hand largely 
from Russia, and this has been very little interfered with. 
Contracts are being proceeded with, and some of those for 
Russia will doubtless be in an advanced state for delivery 
by the time the Baltic ports are open in the spring. 
Amongst orders now being received are good inquiries 
for railway steel, and there is every appearance of a 
demand developing in tires and axles on oversea account 
which may even exceed the capacity of the output of such 
things in Sheffield—which is saying a good deal. 





Round the Works. 


From what one can gather there appears to have 
been an exceedingly good booking of steel orders during 
the past week. Contracts for considerable tonnayes 
have been secured from Fremantle, Port Swettenhain, 
Monte Video, Durban, Vancouver, New York, and Chicavo, 
One firm is supplying a quantity of steel ‘* housings ”’ tor 
dynamos for shipment to Madras, and three firms are to 
make files for Rangoon, Bombay, and Barcelona. Other 
new contracts include sickles for East London, wire for 
Calcutta, saws—two contracts—for the same destination, 
and machetes for Bahia. One of the good features of thw 
new business coming to hand through trade diverted from 
enemy countries is the large tonnage of heavy shoes and 
dies required. About four firms here engage in this 
industry, a large slice of which has been in the hands of tlie 
Germans, who could produce a cheap article which servod 
the purpose in the Australian and South African mines, 
where such things are used. Important orders have just 
been completed for Freemantle, and new ones have coine 
to hand for South Africa. A Sheffield engineering firin 
has had a tender accepted for the heating and ventilating 
of the Liverpool-street workshops extension for the Hull 
Corporation. The figure was £6873 2s. 7d. and the con- 
tract was obtained against three local, beside Liverpool 
and Manchester, firms. The Walthamstow Urban Dis. 
trict Council has accepted the tender of another Shefticld 
firm for a quantity of steel castings. On the lighter sicle 
of the steel trade a very good contract has been secured 
for cutlery for Chittagong, and other business in the saine 
direction includes a regular annual contract for the 
Admiralty. In addition, tenders are out for 14,000 plated 
forks, 20,000 spoons, 50,000 razors, 20,000 scissors, besides 
hollow-ware in table articles, butter knives, &c. Other 
orders in execution or known to be coming to hand are 
for the French Government in the shape of table knives 
for the troops, and for razors and pocket knives cutlers 
are simply overwhelmed with orders. 


The New Master Cutler. 

Since my previous report an interesting eveut 
has taken place here—the installation of the Master Cutler. 
The retiring holder of the office was Mr. 'T. W. Ward, head 
of the well-known firm that recently bought the old White 
Star liner Majestic for breaking up purposes. The new 
Master Cutler is Mr. W. H. Ellis, one of the most popular 
“steel men ”’ in Sheffield. Mr. Ellis is a director of the 
great armament. firm, John Brown and Co., Limited, and 
is head of the company’s works at Sheflield. His father, 
Mr. John Devonshire Ellis, was the original partner an | 
founder with Sir John Brown of the present firm, which 
this year celebrated its jubilee. In 1889 Mr. Ellis com- 
pleted the erection of the first large hydraulic press at the 
Atlas Works of the company, became a specialist in large 
forgings for marine engines and guns, and devoted much 
attention to the production of hollow rolled turbine drums, 
from which John Brown and Co. are now famed. Mr. 
Ellis has been for some years on the council of the Institu 
tion of Civil Engineers, is a member of the council of the 
National Physical Laboratory and of the Iron and Steel 
Institute, and has been president for the Sheffield district 
of the Society of Engineers and Metallurgists. 


The Price of Boiler Mountings and Steam Fittings. 


S. Dixon and Son, Limited, Leeds Old Brass 
Works, Leeds, announce that the prices of gun-metal 
steam fittings, boiler mountings, &c., ruling before the 
war are still maintained in nearly every case, but it is 
advisable for buyers to cover at once for requirements 
ahead. 

LATER. 
The Employment Question. 


Although there are plenty of complaints still that, 
apart from Government orders, trade is bad, it is realy 
difficult to understand how that can be the case except 
in certain instances which circumstances have rendered 
inevitable. Inquiries go to prove that traffic, both out- 
ward and inward, over the four big railway lines serving 
this district is, if anything, above normal, consignments 
being of a most general character, and shipments quite 
free. Beside that—and this is an excellent criterion 
employment is really good, the number of unemployed 
not greatly exceeding 1000. There is an increased demand 
for engineers, and some of the large works are experiencing 
a shortage of labour, whilst casual labour at such places 
as railway goods depéts, which is usually plentiful, is 
practically unobtainable. With anything like a further 
expansion of trade this shortage in manual labour might 
become a very real problem. 


Big Army Orders. 

Armament works, and those firms that have 
been called in to assist with warlike requirements, are 
absolutely revelling in big orders, with a prospect of 
plenty more to follow. Last week, I believe, one of these 
large establishments paid out its record amount in wages. 
The places are going at full swing day and night, without 
cessation, and the amount of stuff being turned out is 
simply stupendous. Large quantities of iron are going 
into consumption for army field kitchens. Makers of 
these things hardly know which way to turn, one 
company alone in the Rotherham district having 500 in 
hand. In whatever direction they can do so they are 
giving work out to other firms, and thus, it will be readily 
seen, slackness which would otherwise prevail is avoided. 
Cravens, Limited, [ learn, have a large amount of Govern- 
ment work. Their new orders include 190 field ambu- 
lances, horse driven, complete with stretchers, water 
tanks, &ec., besides 1336 hand trucks for coaling boats, 
between 4000 and 5000 draught poles for gun-carriages, 
4000 swingletrees, special steel axle-trees, &c., and W. S. 
Laycock, Limited, are making 30 field horse ambulances 
as above described. 


Pig Iron. 
Consumers are still showing reluctance to como 
on to the market for anything more than small lots, as a 
rule, though Sheffield buyers are reported to have been 
fairly free purchasers at Middlesbrough this week for 
delivery over next year at a figure round current market 
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rates. Beyond this, however, very little appears to have 
been done anywhere. The temporary lull in the demand 
for West Coast has brought quotations at Barrow down 
with a short run, but a fair average price of West Coast 
hematite delivered Sheffield is still about 80s. to 81s., 
but of course the makes vary a great deal and prices with 
them. East Coast hematite, too, has fallen, and for 
mixed numbers is mentioned here at about 73s. 3d. to 
73s. 6d. Lineolnshire iron quotations have not been 
otlicially lowered trom the level of 58s. for forge, 58s. to 
5s. for foundry, and 63s. for basic, but it is understood 
that bargains can be fixed up at under those figures when 
business seems likely. Derbyshire iron prices vary in a 
remarkable manner, one merchant quoting higher tor one 
make than another merchant does, whilst offering some- 
thing else at a lower figure than his competitor, the range 
being as much as 5s. A fair average price for No. 3 
foundry is 56s. 9d. to 57s. 9d., and forge is about 55s. to 
55s. 6d., at which figures business has actually been done, 


Bars, Scrap and Alloys. 


The South Yorkshire Bar Association met this 
week, but decided to make no change in the basis price 
of Crown bars, which therefore remains at £8 5s., less 
24 per cent. discount. It was reported that, considering 
ail the cireumstances, orders are coming in fairly well— 
though in ordinary times that remark would not apply. 
‘There is, too, a fair number of inquiries, but very little 
* diverted ” trade is coming to Sheffield for bars. Com- 
petition with Germany and Belgium was chiefly felt by 
staffordshire makers, who are now, therefore, reaping 
the benefit, rather than makers in Yorkshire and Lanca- 
shire. As to prospects regarding railway wagon building, 
contracts are held here, but the companies are scarcely 
expected to order more than hand-to-mouth requirements 
against contracts until after the war. Scrap iron is being 
done at 55s. to 57s. 6d., and good ordinary scrap steel 
at about 45s, to 46s., but the market is dull. Tungsten 
keeps available at 5s. to 5s. 6d., and other alloys of steel 
are about as previously reported, with manganese and 
vanadium fairly free markets. Spelter is coming in 
greater volume from the United States, and the market is 
easing rather, 


Fuel. 


The steam coal market is showing a decidedly 
weaker tendency, Shipments through the Humber ports 
are not so active as they were a week ago, owing chiefly, no 
doubt, to the increased insurance rates in Consequence 
ot greater risks run in the North Sea. A good tonnage is 
going to the Mersey ports, chiefly for bunkering. The 
local demand for industrial consumption keeps on an 
exceptionally heavy scale, especially in the armament 
departments. Pits have been working rather better, 
many making five days a week, but owing to the large 
number of men who have been called to the colours, or 
have volunteered for service. outputs have, of course, 
been proportionately reduced. Stocks at pits have 
increased, and in many cases there is a considerable amount 
of forced selling, which is reflected on values. So far as 
smaller fuel is concerned, the colliery position shows 
further weakness. The increased outputs, together with 
the smaller demand from the cotton mill districts, have 
brought about larger stocks, and special sales are being 
made at low rates. Current quotations are per ton at 
pits as follows :—Best South Yorkshire hards, 10s. 3d. 
to 10s. 6d.; best Derbyshire hards, 10s. 3d. to 10s. 6d.; 
second quality, 9s. 6d. to 10s.; steam cobbles, 8s. 9d. to 
10s. The market for coke is easier, patent being quoted 
at 12s, to 12s. 6d., and beehive at 12s. 6d. to 13s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
A General Review. 

Tue steady and progressive improvement in 
industrial and labour conditions noted last week con- 
tinues. To a large extent, of course, the activity is due 
to the Jarge demands of the Government, but making 
all allowance for this, the position is infinitely better 
than could have been expected at the beginning of the 
war, and given a decisive outcome favourable to British 
arms of the Aisne battle, the improvement would assuredly 
he speeded up. What is wanted thoroughly to rehabilitate 
our industries is a resumption of the overseas business. 
and in this direction matters appear to be brightening up. 
Shipowners are well satisfied with the amount of pro- 
tection they are receiving from the Navy, while the terms 
upon which the Government as well as private under- 
writers are offering protection against war risks are now 
ut a sufficiently low level as to justify the principal 
Northern shipping firms in either abolishing altogether 
or materially reducing the special surcharges imposed 
upon passengers, and in some cases upon cargo also. 
The recent happenings in the North Sea—the further 
blowing up of vessels through coming into contact with 
mines and the defensive measures just adopted by the 
British Admiralty—have created a certain amount of 
nervousness, but, nevertheless, during the past few days 
the outlook in the shipping trade has improved in a very 
satisfactory manner. The increase in shipping orders 
has been appreciable, and conditions are now approaching 
as near normal as can be expected so long as the principal 
cont‘nental ports on the North Sea are closed. The 
further reduction of cable rates is welcomed by exporters, 
but many still protest that the concessions are not good 
enough to enable them to carry on their usual operations. 
There is very little change in the industrial conditions of 
pig iron trade as compared with a week ago, although it 
must be admitted that the tendency is easier. It is now 
quite evident that there was a good deal of over-buying 
just after the outbreak of war, for business of the hand-to- 
mouth order still continues. Still, it is gratifying to note 
that the output is being maintained, indicating that 
1ronmasters have confidence in the future. On the other 
hand, considerable activity is reported in finished iron 
and steel, much of the pressure on the works being 
due to Government requirements. Some firms are 
reported to have enough orders in hand to keep 





the works in full operation for the next six months. 





The coal industry is the slowest of recovery, the real 
obstacle to fresh business being the continued stringency 
of money. Though the sources of continental coal supplies 
are cut off, there has been little increased demand for the 
reason that the manufacturing trade in France and 
Belgium is suspended. Many of the Baltic ports are also 
closed, while the timber imports from Northern Europe, 
which in the ordinary way would have gone towards the 
payment of coals and lessened the present difficulty of 
Exchange, are only one-fifth of their usual volume. As 
regards loading for Admiralty purposes, the North of 
England coal trimmers and teemers have adopted a 
patriotic attitude. This week they notified the Govern- 
ment that they were prepared during the period of the 
war crisis to respond to the call of the nation at all times, 
including Sundays, but requesting that means should be 
devised to assure the men that such work is on behalf of 
the Government. 


Cleveland Iron Trade. 


A quieter time now prevails in the Cleveland 
iron trade, and values are showing a declining tendency. 
Consumers are acting with much caution, as there is a 
feeling of uncertainty as to the future, and business is 
almost completely restricted to small lots to cover imme- 
diate requirements. Shipments of iron under running 
contracts look like being better than they were this time 
last month, and a fair number of boats has been cleared 
this week. But of new inquiry there is apparently very 
little, and it does not materialise. Business in neutral 
countries is still a good deal hampered by various causes 
arising from the war. These causes, relatively small in 
themselves, have a cumulative effect and tend to restrict 
enterprise. Tonnage, too, of a suitable kind is not easily 
obtainable. Good news from the seat of war would 
probably bring about a more confident spirit, but it 
seems futile to look for any substantial enlargement 
of the volume of trade till the war is over. Makers are 
straining every nerve to keep the furnaces going, and the 
downward tendency in the cost of raw materials will be 
a help, but if the price of iron falls below its present 
level, restriction of the output would seem to be unavoid- 
able. The number of furnaces in blast in the North-East 
of England still remains at sixty-nine, the only change 
being the transference of a furnace on Cleveland iron to 
hematite iron at Pease and Partners’ works. Makers 
are not at the moment pressing iron upon the market, 
but with stocks steadily increasing, they are urging con- 
sumers to take deliveries. At the outbreak of war there 
was a rush for iron on the part of people who feared that 
the make might be seriously interfered with, but now 
that things have quietened down they are in no hurry 
to take out the iron they ordered. ‘The general market 
quotation for No. 3 G.M.B. Cleveland pig iron is 5ls., 
while No. 1 is 53s. 3d., No. 4 foundry 50s. 9d., No. 4 forge 
50s. 6d., and mottled and white iron each 50s. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade is dull, 
and prices are weak and irregular. This week business 
is said to have been done in mixed numbers with Sheffield 
consumers at a figure allowing for carriage and discounts 
as low as 64s. 6d., but this was for delivery over next 
year. On the other hand, a contract is said to have been 
made at 65s. 6d. With the demand so quiet and stocks 
accumulating, makers are willing to make concessions, 
particularly as the price of raw materials is moving in 
their favour. But in view of all the uncertainties of the 
situation there is a good deal of reluctance to sell forward 
at prices acceptable to buyers. The nominal quotation 
for mixed numbers is about 55s. 


Iron-making Materials. 


Business in foreign ore is practically stagnant. 
Consumers have good stocks, supplies are coming forward 
regularly and the freight is low. Consequently the price 
is declining, and the quotation now for best Bilbao Rubio 
of 50 per cent. quality ex ship Tees is not more than 17s. 9d. 
The withdrawal by the Government of the declaration of 
Swedish magnetic ore as conditional contraband is wel- 
comed by Cleveland ironmasters, for it would have been 
a serious matter for the works, which consume immense 
quantities of this cre, if the prohibition had affected the 
working of the Swedish mines. The Swedish ore is used 
in the manufacture of basic iron and open-hearth steel. 
Coke is undoubtedly easier, but in the absence of demand 
sellers are not reducing the quotation, which stands at 
17s. 9d. for good medium furnace kinds delivered at 
the works. 


Manufactured Iron and Steel. 


While it cannot be said that there has been any 
marked improvement in the volume of new business in 
the manufactured iron and steel trades during the past 
week, there is, fortunately, no indication of any backward 
movement. Manufacturers, in fact, can congratulate 
themselves on having weathered the first two months of 
the storm remarkably well. Considerable activity is 
still reported at most of the works, and there are sufficient 
orders in hand to keep them in full operation till the turn 
of the year. There is a great deal of pressure for Govern- 
ment work, and some heavy orders, mainly for light rails 
for field purposes, have been allotted by foreign allied 
Governments. There is also a good demand for small 
sections which have hitherto been supplied from Belgium. 
As regards shipbuilding material, business is almost 
stagnant, except for firms concerned in Government work. 
The withdrawal of so many hands from the shipyards, 
owing to the war and the Government demands for 
labour in the Royal yards, has caused a considerable 
slackening of the output in private yards. In the finished 
iron trade bar makers are exceptionally busy. A large 
quantity of this iron is being taken up under Government 
contracts. The easing of spelter has made sheet galvanis- 
ing a less impossible business, and has let down quotations 
appreciably, but export trade is still extremely difficult. 
The home trade, however, shows signs of expansion. 
Inquiries made among rollers and galvanisers this week 
on behalf of the Government indicate that important 
orders for sheets are to be given out in the near future. 
For some time past makers have been delivering small 





lots for the roofing of soldiers’ huts, but the information 
now to hand suggests a very much larger demand. 
Altogether, the position in the finished iron and steel 
trades continues satisfactory. The shipments of finished 
iron and steel from the Cleveland district last month 
amounted to 44,695 tons, as against 39,893 in August and 
45,47) tons in September a year ago. India and Ceylon 
showed a considerable recovery, taking 18,213 tons, as 
against only 6115 tons in August. Argentine accounted 
for 6312 tons, and South Australia for 2295 tons. The 
following are the principal market quotations :—Common 
iron bars, £8; best bars, £8 7s. 6d.; best best bars, £8 1is.; 
packing iron, £6 5s.; iron ship angles, £8 ; iron engineering 
angles, £7 15s.; iron ship plates, £7 5s.; iron girder plates, 
£7 15s.; iron ship and girder rivets, £9 ; steel bars, basic, 
£7 10s.; steel bars, Siemens, £7 15s.; steel sheets, singles, 
£8 5s.; steel sheets, doubles, £8 10s.; steel ship plates, 
£7 5s.; steel boiler plates, £8 5s.; steel ship angles, £7 ; 
steel joists, £7 2s. 6d.; steel hoops, £8; steel strip, £7 15s. 
—all less the usual 2} per cent. f.o.t. Cast iron columns, 
plain, £7 12s. 6d.; cast iron chairs, £4 6s.; floor plates, 
£3 12s. 6d.; heavy steel rails, £6 15s.; light iron rails, 
£6 15s.; steel railway sleepers, £7—all net at works. 


War on German Trade. 


The commercial campaign for the capture of 
German trade is being vigorously prosecuted on Tyneside, 
a district which has felt the presence of Teuton competition 
very keenly in the past. In this war the Newcastle 
Chamber of Commerce constitutes the headquarters 
staff and its work appears to have been done thoroughly. 
A special committee of the Chamber has been appointed, 
and this body has requisitioned the assistance of Principal 
Hadow, of Armstrong College, and Professor Hallsworth, 
Professor of Economics at the College. Mr. Herbert 
Shaw, the secretary to the Chamber, anticipates difficulties. 
One is that manufacturers may not be in a position to put 
down capital necessary for new industries at the present 
time. Another difficulty is that there is not the diversity 
of small and adaptable trades such as may be found in the 
Midlands. There is a certain number of big trades, but 
the manufacturers are not in the happy position to switch 
off from one small industry to another. In spite of these, 
however, there is an abundance of enterprise keen on 
extending trade all over the world if it can be done at a 
reasonable figure. 


The Coal Trade. 


The coal market, though relatively quiet, is in 
some respects improved. The financial outlook is slowly 
clearing, but against this is the fear that the British 
authorities laying down mines may prevent the tonnage 
supply and henceforward business hangs fire. Evidence 
of the disastrous effect which the war has had on the steam 
coal trade is contained in the monthly circular of the 
Northumberland Miners’ Association. It says that the 
average number of days worked per week at Northumber- 
land pits in the month of August was only 2.72, the lowest 
in England. It is only natural, however, that the 
Northumberland coalfield, which suffered so largely from 
the Government restrictions on steam coal immediately 
upon the outbreak of war, should have declined so seriously. 
In the Durham market the output of gas coals and special 
Durham unscreened sorts suitable for bunkering has been 
almost normal, and these sections have probably brought 
up the average of the whole county to something like three 
or four days a week. The colliery positions, however, are 
gradually improving, and there is a fair amount of inquiry 
on the market, though transactions mature slowly. There 
is a better trade passing with France, where steamers are 
securing better dispatch. Best gas shipments to London 
and Genoa are also on a larger scale. Best steam coals 
are steadily held at late values. Secondary steams are 
also nominally unaltered, but steam smalls are freely 
offered at figures which show a substantial drop on recent 
prices. There is no particular change to note in gas coals ; 
best descriptions are fully steady, but seconds are tending 
lower. Smithy and coking coals, also bunkers, are a 
disappointing market, and late values are barely main- 
tained. Quotations are as follows :—Northumberlands : 
Best Blyth steams, 13s. to 13s. 3d.; ordinary Blyth steams, 
lls. to lls. 3d.; unscreened, 10s. 6d. to lls. 6d.; best 
smalls, 8s. 6d.; bunkers, 10s. 9d. to 11s. 3d.; Tyne prime 
steams, 12s. 6d.; Tyne second steams, lls. to lls. 6d.; 
special smalls, 9s. 6d.; ordinary smalls, 7s. 6d. to 8s. 
Durhams : Best gas, 12s. 6d.; second gas, 11s. to 11s. 6d.; 
special Wear gas, 12s. 6d. to 13s.; smithy, Ils. to 11s. 6d.; 
coking unscreened, 11s. to lls. 6d.; coking smalls, 10s. 6d. 
to 10s. 9d.; ordinary bunkers, 10s. 9d. to Ils.; best 
bunkers, lls. 9d. to 12s. The demand for best gas coke 
shows an improvement and prices rule steadier, but other 
qualities remain unchanged. Foundry coke is 20s. to 
2ls.; furnace coke, 18s.; ordinary gas coke, lls. 6d.; and 
best gas coke, 13s. 6d. to 13s. 


The Freight Market. 

A quiet tone characterises the freight market. 
Orders are fairly numerous and tonnage is in good supply, 
but transactions are held up by fear of mine risks. War 
insurances, however, are quoted at recent low figures, and 
the probability is that the scare will die down in the course 
of a few days. Meantime the market is firm, but there is 
a wide divergence between owners’ and charterers’ ideas of 
rates. . 


Blastfurnacemen’s Wages Advanced. 

A surprisingly good ascertainment was issued 
on Wednesday by the Cleveland Ironmasters’ Association. 
It is certified that the average net selling price of No. 3 
G.M.B. Cleveland. pig iron for July, August, and Sep- 
tember was 5ls. 4.13d. per ton, as compared with 
51s. 0.70d. for the previous quarter. There was thus an 
advance in price of 3.43d. per ton. According to the 
sliding scale arrangement this means an advance of 0.25 
per cent., which will raise the wages from 23.75 per cent. 
above the standard to 24 per cent. The advance takes 
effect from the 3rd inst. 


Furnaces to be Restarted. 

It is understood that three furnaces at Jarrow are 
to be restarted in the course of a few days. The number 
of furnaces in blast on the North-East Coast will thus be 
increased to seventy-two. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Industrial Situation. 


Ar the present moment there appears to be 
little alteration in the industrial position generally. The 
great shipbuilding industry of the Clyde, which we regard 
as the centre of our industrial system, is meantime very 
active, and the squads in the yards are probably more 
numerous than before, while in some cases they are 
working night and day. The large engineering and iron- 
works are similarly situated, and those engaged in the 
manufacture of instruments of war are labouring inces- 
santly. Vessels are confidently sailing from the Clyde to 
all the seas, and merchants are to be found in their offices, 
and commercial staffs appear to be busy. Among the 
mercantile Community, however, the note of anxiety is 
detected. Office staffs have been reduced, owing in a 
measure to the call to arms, but also to economic reasons. 
This applies particularly to those merchants who trade 
with the Continent. In some departments of commerce 
there are signs of revival. The question of our sugar 
supplies is one which has caused considerable anxiety, 
both domestically and commercially. Trade in this 
commodity is now apparently on the up grade. Our 
largest supplies formerly were imported from Germany, 
and the entire stoppage from that country threatened the 
home market with complete stagnation. An effort to 
secure supplies through neutral Holland, into which German 
beet can be landed, has apparently succeeded, and mean- 
time the sugar resources of America and Spain are being 
drawn on. With regard to the industrial position on the 
whole, the situation in the meantime cannot be called 
gloomy, and prospects are brightening in various directions. 


Employment. 

So far as can be ascertained, there has been no 
diminution in the amount of employment available in 
the various trades. Some industries, of course, continue 
on half-time. Thus, the textile factories, especially those 
engaged in the production of articles regarded more or 
less as luxuries, have been affected, but as yet there is 
no serious unemployment. Reports of increasing trade 
und consequently increased employment have come from 
various districts. For instance, one of the Langholm 
mills has secured an order for 80,000 yards of khaki, 
double width, from the British Government, and of 
20,000 yards for the French troops. Some of the other 
mills have got smaller orders, and the prospects of mill 
workers for the entire winter are now greatly improved. 
Again, an order has been placed with the Scottish Iron 
and Steel Company, Coatbridge, for 1,500,000 horseshoes 
for the French Government. The position of the coal- 
industry in Stirlingshire is now in a more satis- 


mining 
factory state than for some time following the outbreak 
of war. Several collieries in the district had to be closed 


down, but eight and nine days’ employment per fortnight 
is now being obtained at a large number of the pits, but 
at others only six days’ work is available in the fortnight. 
The pits which are adversely affected are those engaged 
in the production of coal for export. Collieries which 
mine coal for household and other purposes are in a much 
more satisfactory position, which is expected to improve 
still further with the advance of winter. 


The Building and Other Trades. - 

Before the outbreak of war there were indications 
of a boom in the building trade, owing to the admitted 
scarcity of houses, and the urgent need for an increased 
supply. The war, however, has caused a general cancella- 
tion of private building contracts, and while the position 
at present is practically normal, prospects are anything 
but encouraging. The Glasgow Corporation is doing its 
utmost to relieve the situation, and is proceeding with its 
building contracts as usual, and unemployment will 
probably be prevented for a period of twelve months if 
all the Corporation building schemes which have been 
approved are gone on with. In the meantime the 
plasterers are seriously affected, owing to the scarcity of 
laths, the importation of which has been stopped owing 
to the war. Of the joiners living round about Glasgow, 
only 2} per cent. are idle. The timber trade continues in 
a lifeless condition. Although a few of the sawmillers 
are still engaged with War-office orders, the trade generally 
is inclined to dulness, and the impression is that the 
tendency towards improvement will be slow. Furniture 
manufacturers are finding orders increasingly scarce, but 
the boxmaking trade continues active and is mainly 
responsible for the brisk demand existing for spruce. 
Prices are as a whole firm, though in some instances they 
are merely nominal in the absence of sufficiently important 
transactions to test values. Recent imports include 
Quebec wavey pine and elm, sawn pitch pine, Baltic and 
Canadian white pine, teak, also mahogany and other 
hard woods. There are several inquiries in the market 
for birch logs, the imports of which this season have been 
up to the present unusually light. Arrivals during the 
week include a cargo of spruce deals from St. John. Not- 
withstanding the war, and the fact that the Dunfermline 
factories are running only four days per week, the exports 
of linen and union goods from Fifeshire to the United 
States during the quarter ending in September show 
an increase in value of £37,702 10s. 1d., as compared with 
the same period last year, According to the figures issued 
from the United States consulate at Dunfermline, the 
total declared value of the exports from Fife to America 
for the quarter was £143,423 16s., as compared with 
£109,248 7s. for the corresponding quarter last year, an 
increase of £34,175 9s. 


Seotch Pig Iron Trade. 

There are sixty-seven furnaces in blast in Scot- 
land, the same as last week and eighteen fewer than in the 
same period last year. Makers are not booking much in 
the way of fresh business, either on home or foreign 
“account, and though they have at present a fair quantity 
on their books deliveries are small and stocks are still 
showing a tendency toincrease. Prices are still firm. The 
Glasgow pig iron warrant market has been quite feature- 
less during the past week. Business proceeded on quiet 
lines and the total turnover amounted to 6000 tons. 
Cleveland iron closed at 50s. 10d. per ton cash buyers, 








showing a decrease of 2d. per ton on the week. Warrant 
stores continue to increase and now stand at 103,606 tons, 
being 1781 tons in excess of the preceding week. 


Quotations. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 
64s. 6d.; No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s.; Clyde, No. 1, 
69s. 6d.; No. 3, 64s. 6d.; Gartsherrie, Summerlee, and 
Calder, Nos. 1, 70s.; Nos. 3, 65s.; Langloan, No. 1, 72s.; 
No. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 71s.; No. 3, 
66s.; Eglinton, at Ardrossan or Troon, No. 1, 64s.; No. 3, 
63s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 63s.; 
Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at 
Grangemouth, No. 1, 70s. 6d.; No. 3, 65s. 6d. per ton. 


Finished Iron and Steel. 

No change has taken place in the Scottish steel 
trade since last week. Specifications for steel plates con- 
tinue scarce, and makers are finding it diflicult to keep 
mills employed, and in some cases outputs are suffering 
to a considerable extent. Sectional makers also report 
a falling off, and here also mills are poorly engaged. The 
home market continues quiet and the export demand is 
not sufficient to relieve the situation in any way. Black 
sheet makers report a sustained demand for the heavy 
gauges, which are required in large quantities for home 
delivery, but the quietness in the galvanised sheet trade 
is responsible for the small demand for the thin gauges, 
producers of which could easily undertake considerably 
more work than they have been able to secure. Malleable 
iron makers are running nine shifts per week in most cases. 
The export business is not increasing in the meantime, but 
there is a fairly good demand for iron bars on home account, 
and it is reported that hoops and strips are also in better 
demand of late. Makers who formerly used continental 
steel billets for conversion into steel bars are now using 
home-made billets, but this department of the malleable 
iron trade is quiet at the present moment. ‘Tube makers 
are comparatively well provided with orders on home 
account, but there is little being done on export demand and 
works are not running at anything like full pressure. 


The Coal Trade. 

The coal market in the West of Scotland shows 
further improvement and there is a stronger general 
demand. The best qualities of splints and ells are very 
busy and the increase in business has come at an oppor- 
tune moment, when most of the collieries were very badly 
off for fresh orders. Navigations and steams are still 
pretty slack. In washed stuffs a moderate amount of 
business has been done, and trebles are especially busy 
at the present moment. The position in the Lothians 
is hardly satisfactory, and the continued absence of orders 
from the Baltic is being severely felt. The coal trade in 
the Fifeshire district might be very much better. The 
better qualities of screened navigation coals are heavily 
booked and collieries are refusing to do business unless for 
fairly distant dates. In smalls, treble nuts are in good 
demand and are difficult to arrange for anything like 
prompt de‘ivery. The aggregate shipments from Scottish 
ports during the past week amounted to 246,795 tons, 
compared with 252,050 in the preceding week and 339,911 
tons in the corresponding week of last year. Ell coal is 
quoted f.o.b. at Glasgow, lls. 3d.; splint, 11s. to 14s. 6d.; 
navigation, 14s. to 14s. 6d.; steam, 10s. 6d. to 12s. 6d.; 
treble nuts, lls. 6d. to 12s.; doubles, 10s. 3d. to 10s. 6d.; 
singles, 10s. 3d. to 10s. 6d. per ton. 


Later. 
Government Order for Glasgow Firm. 

The Government has placed orders for a large 
number of temporary barrack buildings to accommodate 
soldiers, and Messrs. F. D. Cowieson and Co., St. Rollox, 
Glasgow, have been successful in securing a large share of 
the work, amounting to about £100,000. This is for 
buildings to be erected in different parts of Scotland and 
also in the North of England. These buildings have to be 
erected in record time, namely, two months, in order to 
allow the soldiers to get possession before the severe 
weather sets in. Messrs. Cowieson were also the successful 
contractors who erected the new bungalow town at Rosyth, 
costing about £20,000. 


Substitutes for Pit Props. 

Considerable anxiety has been occasioned in 
mining circles throughout Scotland over the shortage of 
pit props. Since Germany has declared prop wood to be 
contraband of war the situation has become a very serious 
one, and it is feared that if suitable substitutes cannot be 








found for underground use or, alternatively, if home timber 
cannot be obtained to replace the foreign imports from 
Sweden and Norway, the coal trade in this country will 

be prejudicially affected. Suggestions have been made | 
that composite props of girders, wrought iron tubes, old | 
railway and tramcar rails should be substituted, and there | 
are several collieries in the East of Scotland, notably in | 
the Newbattle district, where the experiment has proved | 
so successtul that it has been possible to dispense almost | 
entirely with. prop wood, The arrangement is believed, | 
in the present crisis, to be a feasible one, and it is under- 
stood that the members of the National Association of 
Colliery Managers are arranging for an early visit to 
Newbattle Colliery. 


| 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

Iv is very difficult indeed to find any variation 
of any note in the conditions governing the coal market 
and the values ruling as compared with last week. The 
market appears to be pursuing a dull and monotonous 
course, with slight fluctuations in the amount of the ship- 
ments from week to week, but still there is no great 
increase or promise of improvement in the near future. 
For the time being, no real hope is entertained of a material 
extension in exports, and the chances are that the amount 








of business done will run very much on the lines of the 
past few weeks, Shipments last week from Cardiff 
Newport, Swansea and Port Talbot totalled 353,603 tons. 
and although this figure is an improvement on the quant ity 
sent foreign-wise in the preceding week, viz., 321,850 
tons, it is not so good as that of a fortnight ago, when 
exports reached 400,000 tons, while when the total of 
353,603 tons is set against the quantity sent out in the 
corresponding period of last year, when conditions worg 
fairly normal, the falling off in general trade will be all 
the better understood, as the amount shipped was 549,003 
tons, a decline of nearly 200,000 tons. Cardiff and Swansea 
each picked up a little last week, but Newport, which up 
to then had done so remarkably well, has fallen away 
rapidly, and hor foreign exports only stand at 49,480 tous, 
which is a little more than half the quantity loaded a fort. 
night before. All these figures are quite irrespective of 
Admiralty shipments. One reason given for the total 
shipments being to some extent restricted is said to he 
that the absence of so many railway officials who are 
with the Colours, is now being felt, and that the shortave 
of men accounts for delays in getting delivery of the coals, 
This may to some extent be the cause of the returns jot 
being so satisfactory, but there is another which is 
regarded as being more responsible for the deficiency, 
and that is the absence of general demand for coals, 
The inquiry is comparatively slow, and only for quantitics 
that will meet buyers most immediate needs, anything 
else of a later date being left for subsequent negotiation, 
when it is hoped that by deferring the business evon 
better terms will be obtainable from the colliery. 

Soine collieries are working very irregularly, while there 
are some of the undertakings which supply the leading 
qualities of steam coals which are in need of many mor 
men. Qutputs are thus reduced very considerably. In 
fact, if the production were anything like normal it is 
safe to say that on the demand that exists at the preset 
time numerous collieries would be forced to resort to 
temporary stoppages simply for the reason that stocks 
would accumulate and the lack of empty wagons would be 
even more severely felt than is the case now. The trouble 
at the present time with numerous concerns is that they 
cannot clear wagons quickly and regularly enough to 
guarantee smooth and continuous working at the pits, 
and for the very same reason values are weak for prompt 
shipment in all but a very few cases. And yet tonnags 
is in very fair supply. At Cardiff the quantity at th 
commencement ot the week was unusually high, and 
Penarth showed an improvement, but at Barry and New- 
port the totals were not so good, and the difficulty of 
securing loading berths was not so pronounced as last 
week. The comparative dulness of the market is extra- 
ordinary when it is considered how much coal is bein, 
despatched each week. Between the Admiralty and 
ordinary business, leading collieries have been able to 
get along fairly comfortably in most cases, without valucs 
nominally ruling on the market coming down very appre- 
ciably compared with a week ago. General business dovs 
not grow in volume to any material extent, but there is 
this difference that whereas recently the bulk of shipments 
were just to a relatively few ports for depots mainly, 
now the destinations show a greater variety, which indi- 
cates that there is a more serious attempt to arrange 
operations with consumers abroad, but the trade is still 
hampered by financial difficulties. Some of the best- 
known undertakings insist on cash payment, while others 
are ready to do business on the usual terms. So far, 
nothing has been heard from Government quarters of 
any action being taken to afford facilities to traders, who 
on November 4th, when the moratorium expires, will be 
liable to be called upon to meet their pre-moratorium 
obligations. The fear of difficulties arising as the time 
draws near will, it is expected, create feelings of un- 
certainty, which will probably curtail operations, but 
still at the moment there is no alarm, and even if there 
is no Government support forthcoming for traders, who 
have such heavy sums locked up abroad, the feeling is 
prevalent that the best will be done locally to make such 
arrangements as will obviate to the greatest possible 
extent any serious results for individual firms. 

As regards the market itself, colliery salesmen of the 
best qualities are, not quoting, and those who have sup- 
plies over and above what the Admiralty require are letting 
them go to their contractors. The last figure quoted by 
the colliery salesmen was 22s., but there has been no 
business done at this figure during the past week, as 
middlemen getting supplies on contract were prepared 
to accept 20s., and at that figure secure a very reasonable 
margin of profit. Superior seconds rule about 18s. to 19s., 
while ordinary seconds command about 17s. 6d. Dry 
coals keep very steady at 19s. 6d. to 20s. for best qualities, 
the ordinary descriptions having filled up recently so that 
prices have improved to 17s. to 17s. 9d. Monmouth 
shires are very erratic, and for the most part are weak, 
and quotations range on the basis of 16s. 9d. to 17s. for 
best black veins, 16s. to 16s. 6d. for Western Valleys and 
about 16s. for best Eastern Valleys. The demand for 
bituminous coals is quiet, but as regards smalls the 
market is steady at 8s. 3d. to 8s. 6d. for best bunkers, and 
up to 7s. for best cargo sorts. Coke is in good supply, 
current figures being about maintained, but patent fuel 
continues quiet. Pitwood which last week touched 
bottom at 21s. shows signs of recovering somewhat, and 
at the moment is about 21s. 6d. to 22s. Supplies are 
adequate, but the danger of a shortage during the winter 
months is a real one. It has been proposed to bring 
timber from Newfoundland and other parts of North 
America, but although the difficulties are not believed 
to be insuperable, yet at the same time the cost of trans- 
port is one that does not bring the proposal into the range 
of practicability. 

LATER. 

The coal market still retains most of the features of the 
early part of the week, but, while the general inquiry is not 
on anything more than a moderate scale, the Admiralty 
authorities are reported to be shipping more heavily both 
this week and next. Asa consequence some of the leading 
collieries, which were able to meet the Admiralty require- 
ments and still have coals which they could spare for their 
other contractors, are now so full up with the Government 


| orders that they cannot meet any outside demands. 
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so far have not been materially affected by the Admiralty 
shipments, are steady at 17s. 6d. It is this uncertainty 
as to what the Admiralty may want that makes business 
exceedingly difficult, especially when combined with 
financial considerations and the difliculties regarding ton- 
nage; but, as previously pointed out, the Admiralty has the 
first call, and although arrangements may be practically 
completed for supplies, a buyer is never quite certain 
that he will get them. There has been some inquiry for 
Admiralty quality coals for shipments ahead, but beyond 
vetting an idea as to prices, nothing comes of it. The 
demand from Belgium and France for nuts and beans has 
viven strength to these qualities and values have suddenly 
vone up 6d, to 9d. per ton. The inquiry from Belgium 
is very good and embraces all ports, but exporters are 
experiencing difficulty as regards securing tonnage. Best 
washed nuts stand about 16s. to 17s., and second qualities 
12s. 6d. to 13s. 6d., while best washed peas command 
3s. 9d. to 14s. 6d., and second descriptions 12s. to 12s. 6d. 
‘The small coal market rules steady without being buoyant 
at 8s, 3d. for best bunkers, sellers finding it hard to secure 
ss. 6d., while cargo sorts, although quoted up to 7s. for 
best qualities, are quiet and supplies are obtainable at a 
rather lower figure. ‘The pitwood market has so far failed 
tv maintain the improvement which looked promising in 
the early part of the week, and 21s, is about the ruling 
figure. 
Labour Situation. 

The question of unemployment in South Wales is 
one that does not at the moment encroach upon serious 
notice. The position all round gives cause for undoubted 
satisfaction considering all the circumstances. Of course, 
it cannot be claimed that hardship is not being experienced 
by large sections of labour ; but at the same time it is very 
surprising how little is heard of actual distress. In the 
coalfield numbers of men are on short time, but the situa- 
tion varies in the different districts. Unemployment is 
more pronounced in the western area, but there the outlook 
is much more promising, and there are by no means so 
many men idle as a week or two ago. This week agree- 
ments have been signed up settling the rates, &c., of 
banksmen at about twenty collieries, tais being in addition 
to the settlement affecting forty-five other collieries made 
recently by the sub-committee appointed by the South 
Wales Conciliation Board. At the various docks work 
among the coal trimmers and dock labourers generally is 
fairly ‘good, The arrivals of grain cargoes, iron ore, pit 
props, &¢., are on a fairly good scale, and although work 
is not constant, there is sufficient to remove cause for 
real anxiety, The activity in the ship repairing industry 
is far better than was expected a week or two ago. 
In fact, in South Wales a good deal more is heard of 
unemployment and distress among women and girls and 
shop assistants. 

LATER. 

One of the most striking features in South Wales ports 
at the present time is the absence of unemployed sailors 
and firemen. In normal times it is nothing unusual at 
Cardiff to see 200 or 300 men outside the shipping offices 
waiting for the chance of signing on, and upon the outbreak 
of hostilities this number was practically doubled ; but 
since then the total has gradually lessened until now 
British sailors and firemen cannot be got. As men have 
arrived at ports those who were reservists have rejoined 
either the Army or Navy, while others who had done 
service and past the period of being on the reserve list have 
in numerous cases re-enlisted. The call of the Admiralty 
for British sailors for service on the transports and colliers 
has taken up all the men available, and in fact it is no 
secret that the number of Britons required has not been 
met, and that men belonging to neutral countries have had 
to be taken. The effect of the demand for British sailors 
has been that foreign seamen have all found employment 
on the neutral tonnage plying from South Wales ports. 
Only this week application was received at Cardiff for a 
score of British seamen for a vessel at Newport, but it 
could not be supplied. Notwithstanding that on Monday 
fifteen steamers paid off at Cardiff, affecting 200 or more, 
there were not more than thirty or forty seamen to be seen 
about on Wednesday. Employment on the docks is still 
fairly good. There are several grain boats discharging at 
Cardiff as well as the s.s, Riversdale, which brought over 
50,000 bags of flour from Canada, being part of the million 
bags, the gift of Canada to Great Britain. Pitwood is 
also coming along well. The French steamer Astree 
arrived at Barry on Wednesday with over 5000 tons from 
Bordeaux, this being one of the largest cargoes that has 
ever been received at the port. Reports from the coal- 
field are satisfactory regarding the efforts to find work for 
the very large number of men who in the early stages of 
the war were thrown idle. One of the districts which was 
badly affected was that of the Garw. According to the 
miners’ agent for that area four collieries were immediately 
closed when the war broke out, rendering 1000 men idle. 
In the first week some hundreds of these found work in 
the adjacent collieries, whose workmen inconvenienced 
themselves in order to share the work with the unemployed. 
But the task from that time of finding room for the unem- 
ployed became increasingly difficult until the great 
exodus of recruits from the collieries in the Garw and 
Ogmore Valleys permitted the unemployed to take their 
places. The average period of unemployment per man in 
the Bridgend neighbourhood since the war began is 
5.11 weeks, and out of 688 men who have been idle for 
more than one week only 101 are now unemployed. The 
absorption of unemployed to this degree compares very 
favourably with what has been done in other districts. 
The running of cheap trains from Neath to Penrhiwceiber 
and from Port Talbot to the Rhondda has very materially 
assisted in reducing the amount of unemployment in the 
western part of the coalfield. 


Approximate Values. 


Steam coal: Best Admiralty large, 20s. to 21s.; 
best seconds, 18s. to 19s.; seconds, 17s. 3d. to 17s. 9d.; 
ordinaries, 16s. 6d. to 17s.; best drys, 19s. 6d. to 20s.; 
ordinary drys, 17s. to 17s. 9d.; best bunker smalls, 8s. 3d. 
to 8s, 6d.; best ordinaries, 7s. 6d. to 8s.; cargo smalls, 
6s. to 7s.; inferiors, 5s. to 6s.; washed smalls, 8s. 6d. to 
9s. 6d.; best Monmouthshire black vein large, 16s. 9d. to 
17s.; ordinary Western Valleys, 16s. to 16s. 6d.; best 
Eastern Valleys, 15s. 6d. to 16s.; seconds, Eastern Valleys, 
lds. to 15s. 6d, Bituminous coal: Best households, 


19s. to 20s.; good households, 17s, to 19s.; No. 3 Rhondda 
large, 16s. to 16s. 6d.; smalls, 9s. 6d. to 10s.; No. 2 
Rhondda large, 13s. 6d. to 14s.; through, 10s. 6d. to 11s.; 
smalls, 6s. to 7s.; best washed nuts, 15s. to 16s.; seconds, 
11s. 9d. to 12s. 3d.; best washed peas, 12s. to 13s.; seconds, 
lls. 6d. to 12s. Patent fuel, 17s. 6d. to 18s. Coke: 
Special foundry, 29s. to 30s.; good foundry, 22s. to 25s.; 
furnace, 17s. to 19s. Pitwood, ex ship, 21s. 6d. to 22s. 


Newport (Mon ). 

The market in Monmouthshires has been of a 
very listless character and business in all departments 
has ruled exceedingly quiet. Shipments foreignwise last 
week only amounted to 49,480 tons, whereas in the pre- 
ceding fortnight they averaged about 75 per cent. higher. 
There was a very substantial falling off in tonnage supplies 
last week, and this week arrivals of steamers have been 
very slow. The amount of coal which has changed hands 
has been of comparatively insignificant proportions, and 
with stocks accumulating and wagons becoming exceed- 
ingly difficult to obtain, many collieries have had tem- 
porarily to suspend operations at the pits, while the best 
of them have only just about succeeded in getting along 
without stoppages. Values of coals have been very largely 
of a nominal character, and for spot shipment sellers were 
ready to grant concessions on the figures ordinarily quoted. 
Smalls have shown a relatively steady tone as compared 
with large descriptions, while pitwood has stiffened to 
22s. to 22s. 6d. Approximate prices: Steam coal: 
Best Newport black vein large, 16s. 9d. to 17s.; Western 
Valleys, 16s. to 16s. 6d.; Eastern Valleys, 15s. 6d. to 16s.; 
other sorts, 15s. to 15s. 3d.; best smalls, 6s. 6d. to 7s.; 
seconds, 5s. 9d. to 6s. Bituminous coal: Best house, 
18s. to 19s.; seconds, 16s. 6d. to 17s. Patent fuel, 17s. 6d. 
to 18s. Pitwood, ex ship, 22s. to 22s. 6d. 


Swansea. 

Prospects in the anthracite market have materially 
improved during the past week. The demand has broad- 
ened out and work is better. During the past few days 
chartering for North French ports has been quite active. 
Now that France is unable to get any supplies from Belgium 
and Germany the effect is becoming more apparent, in 
that there is more inquiry for coals from this district, and 
provided that developments in the war are satisfactory, 
there is every probability of even considerably heavier 
shipments from South Wales. Apart from coals required 
for industrial and railway purposes, the demand as the 
winter months approach will steadily increase for domestic 
uses. As a matter of fact, the inquiry for North French 
ports is better than has been experienced for several 
months. Transactions on the market this week have 
attained quite fair proportions and prices are being 
well maintained. Swansea Valley large is a little firmer, 
while machine-made coals continue to show an improving 
tone. Beans and peas are in good request, but anthracite 
small—rubbly culm and duff—remain somewhat easy. 
Steady conditions prevail in the steam coal section, and 
more business is being negotiated, but smalls continue to 
be very weak on account of the heavy accumulations of 
stocks. These are very difficult to work off. Patent fuel 
is a very slow market and manufacturers find it hard to 
get their contractors to ship their quantities. Values are 
purely nominal and sellers are ready to discount current 
prices for spot business. Approximate quotations :— 
Anthracite: Best malting large, 21s. 6d. to 23s. net ; 
second malting large, 17s. 6d. to 18s. 6d. net; big vein 
large, 16s. 9d. to 17s. 6d., less 24 per cent.; red vein large, 
13s. to 14s., less 24 per cent.; machine-made cobbles, 
21s. 6d. to 22s. 6d. net ; French nuts, 22s. to 23s. 6d. net ; 
German nuts, 21s. to 22s. 6d. net ; beans, 19s. to 19s. 9d. 
net; machine-made large peas, 14s. to 14s. 9d. net; 
rubbly culm, 4s. to 4s. 6d., less 2} per cent.; duff, 3s. to 
3s. 6d. net. Steam coal: Best large, 17s. 6d. to 20s. 6d., 
less 2} per cent.; seconds, 15s. 3d. to 16s, 3d., less 2} per 
cent.; bunkers, 10s. 3d. to lls. 6d., less 2} per cent.; 
smalls, 6s. 6d. to 6s. 9d., less 24 per cent. Bituminous 
coal: No. 3 Rhondda large, 16s. 3d. to 17s. 3d., less 2§ per 
cent.; through and through, 13s. 6d. to 14s., less 25 per 
cent.; smalls, 9s. 9d. to 10s. 6d., less 2} per cent. Patent 
fuel, 16s. 3d. to 16s. 6d., less 24 per cent. 


Tin-plate and Other Trades. 

Although reports indicate that the number of tin- 
plate works resuming operations has not been increased, 
still work is better at those already engaged. On the 
whole, there is practically no change in the position, and 
every effort is being put forward to take advantage of the 
situation for improving trade. Fresh orders are not 
numerous, but it is expected that before very long the 
demands for Welsh black plate will expand very con- 
siderably. A day or two ago the Swansea General Pur- 
poses Committee received a letter from the South Wales 
Structural Engineering Company suggesting that the 
Corporation should give every facility for the establish- 
ment of works dealing with zinc concentrates at Swansea. 
Large quantities of this ore have, since the war broke out, 
been diverted from German and other continental ports 
to Swansea. Although nothing definite has as yet been 
arrived at, it is believed that the suggestion put before the 
General Purposes Committee will lead to something of an 
advantageous character for Swansea. Sir Griffith Thomas, 
chairman of the Harbour Trust Board, has stated that there 
is no reason why they should not undertake the treatment 
of zine concentrates in a similar way to that practised by 
the Germans. The following are official prices from Swan- 
sea Metal Exchange :—Tin-plate and other quotations : 
I.C., 20 x 14 x 112 sheets, 13s; IC., 28 x 20 x 56 
sheets, 138. 3d.; I.C., 28 x 20 x 112 sheets, 26s.; I.C. 
ternes, 28 x 20 x 112 sheets, 23s. 6d.; galvanised sheets, 
24 g., £13 10s. per ton. Iron and steel : Welsh hematite, 
75s. dd.; East Coast hematite, 74s. to 75s. c.i.f.; West 
Coast hematite, 77s. 6d. to 78s. 6d. c.i.f. Steel bars : 
Siemens, £5 2s. 6d. per ton ; Bessemer, £5 2s. 6d. per ton ; 
steel rails, heavy sections, £6 15s. per ton. Iron ore: 
Rubio, 18s. to 18s. 6d. 

LATER. 
Writing later, our correspondent states that on the 
Newport Metal Exchange new business in tin-plates was 
quiet, but works are well engaged. The iron and stecl 
trades were reported to be quiet, and the inquiry on the 
market was on a small scale. At the bar mills work is 
fairly good, but there is very little fresh buying and current 





contracts are being worked off pretty rapidly. | As regards 
the rail mills the inquiry experienced is slow. 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. : 

When an abridgment is not illustrated the Specification is without 
drawings. 
obtained at the Patent-office Sale 


Copies of Specifications may be 
thampton-buildings, Chancery-lane, W.U., at 8d. 


Branch, 25, S 
each, 





The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the gran of any Patent. 


INTERNAL COMBUSTION ENGINES. 


23,510. October 17th, 1913.—Vatve, W. H. Clegg, 136, Brown- 
head-road, Burnley, Lancs. 

This valve is of the cylindrical ported type adapted to be 
rotated from the crank shaft or other member and to open 
inlet and exhaust ports in the cylinder head in the course of its 
rotation. A isthe valve. It is accommodated in a recess in thie 
cylinder wall and is provided with two rings, one B between it 
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and the cylinder head D and the other C between it and the wall 
of the recess. These rings rotate with the valve, being engaged 
with it at EF. The top of the valve ring is flanged and is 
recessed at G to fit a ring formed on the cylinder head. H and 
J are packing rings pressed upwards by springs. The valve is 
rotated by means of a wheel K mounted on a ball bearing and 
engaged with the flange of the valve at L. Air under pressure 
and carrying oil with it is admitted behind the valve at M to 
prevent leakage.—September 16th, 1914. 


CONDENSERS AND FZED-WATER HEATERS. 


22,670. October 8th, 1913.—IMPROVEMENTS IN DOUBLE-TUBE 
CONDENSERS, VAPoRISERS, &c., R. F. Rons, Grasmere, 
Shepherd’s-lane, Dartford, Kent, and another. 

The outer tubes A are screwed or otherwise fastened into a 
flange B. The inner tube C is bent as shown and is enclosed 
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within a box D studded at E to the flange B. F is a baffle ridge 
formed on the flange B and GH are distancing projections 
formed on the box D.—September 16th, 1914, 


TRAMWAYS AND RAILWAYS. 


5807. March 7th, 1914.—Track RAMP FOR SIGNALLING AND 
TRAIN SrvorernGc Apparatus, H. Ballington, 40, Becher- 
street, Derby, and another. 

The ramp A is of flexible steel and is attached to rods B by 


N°5,807 





means of which it is united to castings C C lying midway between 
the rails. At the middle of the ramp a third casting D is pro- 
vided. The ramp is suyperted at EE on rollers carried by 
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The casting D is also provided with a 
plunger F, to which is pivoted a block G. Sliding on this block 
is a piece H, to which the ramp is secured. When the signal is 
at danger the ramp is raised so as to strike against the part 
provided on the engine. When the signal is lowered the ramp 
is automatically pulled down by means of rods attached to the 
lever J.—-September 16th, 1914. 


spring-pressed plungers. 


MOTOR CARS AND ROAD TRAFFIC. 


9845. April 21st, 1914.—Merxop or ConnecTING THY KEAR 
AXLE TO THE CHAssis IN MotorR Roap VEHICLES WITH 
CARDAN SHAFT TRANSMISSION, Société Th. Schneider ct 
Cie., 149, Rue de Silby, Boulogne, France. 

The gear-box casing A is immovably fixed to the chassis and 
supports the shaft B at the end of which the cardan joint C is 
situated. The cardan shaft D is guided in a tube E rigid with 
the rear bridge F. From the rear bridge the thrust of the 
driving wheels is transmitted through the tube E to the ball 
bearing G. This bearing is mounted freely between two 
shoulders integral with the tube E and two shoulders integral 
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with the shaft D. It is claimed that this arrangement renders 
it possible to transmit both the thrust and the tractional stresses 
through a single bearing. The thrust of the cardan shaft is 
transmitted through the joint C and the shaft B to the gear 
case, where it is taken by a ball bearing H mounted and acting 
similarly to the bearing G. The reaction of. the axle or bridge 
tending to make it rotate contrary to the direction of rotation 
of the driving wheels is balanced by the tube E, the end of which 
for this purpose is provided with a ball bearing J.—September 
16th, 1914. 


AERONAUTICS. 


28,610. December Ith, 1913.—BiuwLane Fiyinc Macuine, 
H. L., A. E., and H. O. Short, 56, Prince of Wales Man- 
sions, Queen’s-road, Battersea Park, London. 

This invention relates to biplanes with folding and detachable 
Wings and consists in the combination of certain specific details 
constituting the connection between the upper and lower rear 
spars A B of the wings and the upper and lower frame spars C D 
of the central frame. U F are the top and bottom rails of the 
fusilage. The spar C is supported by a member G provided with 
a tee-head H extending upwards from the top rail U. The 
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thickened end J of the lower spar D is united to the lower rail F 
by a suitable bracket K. The ends HJ are rectangular in 
section and semi-circular in plan where they project beyond the 
plane of the strut G. Hinge boxes L M fixed to the ends of 
the spars A B embrace the ends H J and are united thereto by 
bolts N P. The heads of these bolts are of the shape shown at 
Q R, and to them are attached the staysS 8. Lugs T are formed 
on the hinge boxes LM for the attachment of a temporary 
strut shown dotted. This strut keeps the spars A B at the 
fixed distance apart when the wings are removed from the ma- 
chine.—September 16th, 1914. 

1914.—AERONAUTICAL Macuinge, J. R. 


January 13th, 
Porter, 9, Gray’s Inn-square, London. 
This is a development of the machine exhibited by Mr. Porter 
at Olympia last spring. The machine consists of an outer and 
an inner surface A B with a propeller at C driven by an engine D. 
Air is drawn in by the propeller, passes between the surfaces A B, 
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and is delivered at F. The exhaust of the engine escapes upwards 
through perforations at G. The pilot sits at H. The lower 
portion of the inner surface B is elliptical, as shown at J. The 
lower edge of the outer surface is formed as a flexible curtain as 
at K. The motion of the machine is controlled by means of the 
cords L and the wheel M, whereby the curtain can be pulled in 
against the surface J.—September 16th, 1914. 


TELEGRAPHS AND TELEPHONES. 


20,269. September 8th, 1913. 
ING TO TELEGRAPHIC SysTEMS 


-IMPROVEMENTS IN AND RELAT- 
EmpitoyinG tHE Morsx 





Cove, Walter Samuel Steljes, 147, Mount Pleasant-road, 
South Tottenham, London. 

The invention has for its object the provision of means by 
which the speed of transmission is considerably increased com- 
pared with known arrangements. ‘To carry out his invention the 
inventor employs two marking devices, such as ink syphon 
tubes A A}, of the usual construction actuated electromagnetic- 
ally by movable armatures B B!. The coils CC! are respec- 
tively wound upon a permanent magnet so that the arma- 
ture B answers to a positive current and the armature B! to a 
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A A! ts carried at the end of 


Kach marker 
its movable armature so that it is disposed over the taupe E at a 
predetermined position, one marking device A being over the 
top half of the tape E and the other device A! being over the 


hegative current. 


bottom half of the tape E. A third magnetic device F is arranged 
in the main circuit, which is not polarised, and is used for the 
purpose of controlling the paper device G so that on receipt of 
the first current impulse the brake H is withdrawn from the tape 
drum I in order that the motive power can cause the tape to be 
fed along past the markers. The device F being sluggish in action 
will not answer to rapid reversals on the line wire, but is kept 
in the non-operative position while a message is being received 
and the tape in motion. The arrangement of circuits is shown 
below the drawings.—September 16th, 1914. 


TRANSMISSION OF POWER. 


4645. February 23rd, 1914.—-Suart Couptine, Société Anonyme 
des Automobiles Unic, 1, Quai National, Puteaux (Seine), 
France. 

A is the driving shaft and B the driven. Each is provided 
with arms C, to which are bolted flexible rings or discs D held 
apart by washers E. A tubular coupling member F is attached 





to the discs D by means of the flanges G. This member F rests 

with its ends on balls H integral with or fixed to the shafts A B. 

— September 16th, 1914. 

6343. March 12th, 1914.-Universat Jomnt FoR PowER 
TRANSMISSION OF Moror Cars, &c., J. B. Taunton and 
another, 52a, Cromwell-road, South Kensington, London. 

A casing A provided with trunnions B contains a floating ring 

C, also provided with trunnions D. On the latter trunnions a 

spider E is supported. Springs are provided at FG. The 





centre of the spider is broached to receive the end H of the 
driving shaft. The end J of the driven shaft is similarly fixed 
in the casing A. K is a leather or such like cover closing the end 
of the casing.—September 16th, 1914. 


22,420. IMPROVEMENTS IN AND RELATING TO ELectrRIc Dits- 
TRIBUTION Systems, the British Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London, E.C. 

The invention relates to alternating-current systems of dis- 
tribution wherein a synchronous motor or the like is used as a 
condenser for regulating and keeping constant the power factor 
of the system. The supply mains A! A? A® of a three-phase 
line furnish current to a load circuit—not shown in the engraving 
—and also to a synchronous motor B, the field coil C of which is 
energised by an exciter D. A rheostat in series with the field 
coil C enables the magnetisation of the synchronous motor field 
to be adjusted. The circuit of the exciter field coil also con- 
tains an adjustable resist which is shunted by the contacts E 
controlled by the relay F taking current from the exciter bus-bars, 











| immediate business on a large scale. 





The relay is controlled by a pair of floating contacts G carrie, 
on levers J and H, the former being attached to the movah|y 
core of a direct-current control magnet K, which is connected 
across the mains of the exciter. The pull of the magnet is 
opposed by a spring. The other lever J is attached to cores 
Land M, which are connected together by a stem N and move 
freely up and down through fixed windings ‘TVS and U. A 
dashpot is connected with these cores to retard their movement 
and the cores are counterbalanced by an adjustable weight, 
such as a shot cup O. The windings S and U are connect« | 
across two sides of the line and are associated respectively wit, 
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the cores L and M in such a manner that they exert oppositiv: 
pulls on these cores. A suitable non-inductive resistance P ; 
inserted in series with the windings S and U to reduce the eurres| 
in the latter. The windings T, V are connected in parallel to a 
current transformer Q and are associated with and are prefe: 
ably wound so as to oppose windings S and U respectively. Wit) 
this arrangement satisfactory regulation of the synchronois 
motor can be obtained. The inventors have found, however, 
that, as the load on the line increases, the corresponding increa~ 
of current in the windings T, V tends to affect the sensitivene 
of the regulating contacts, and in order to avoid this they place 
across the secondary of the current transformer a shunt Kk, 
which gives a practically constant drop in potential for a larg: 
range of current flowing through it. Such a shunt might com- 
prise a boron-carbon filament._Sepltember Ltth, 1914, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 23rd. 

NUMEROUS inquiries from abroad have been received during 
the past week for large amounts of finished and semi-finished 
steel for export. An obstacle to the placing of business lies in 
the lack of facilities for payment. Nearly all the business placed 
by Latin countries a few months ago with European makers is 
now seeking relief in the United States, but much of this business 
calls for delivery next year. Most of this business is held up 
until financial and shipping questions are solved. The mills 
are ready to accept all the business offered, and satisfactory 
deliveries as to time are assured. Higher than present prices 
are named on all 1915 deliveries. One Pittsburgh mill making 
horseshoes went on double turn this week with orders for several! 
months ahead for European delivery. Russia and France 
gave an order for fifty car loads of shoes. While there are a good 
many inquiries for steel from abroad, conditions obstruct 
The inquiries come from 
England, France, and Germany. Railroads are ultra-con- 
servative in buying. They are making another effort to secure 
higher freight rates, and may succeed, as public opinion is 
veering that way. An enormous volume of United States rail 
business is held in abeyance until obstacles are removed. Con- 
siderable pipe iron is selling. Unless foreign orders soon come 
domestic production will be further curtailed. Copper exports 
are running at 40,000,000 lb. a month. Domestic consumption 
is about 50,000,000 lb. Before the war production was about 
140,000,000 Ib. a month. Since then output has been decreased 
one half, leaving an available output of 70,000,000 Ib. against 
a present demand of 80,000,000 Ib. 


New York, September 30th. 

DuRING the past few days there has been a little spurt in 
railroad demand for rolling stock, underframes, locomotives, 
and coaches. In a broad sense the railroads are not buying. 
The shipyards, coast and lake, have their requirements for the 
rest of the year pretty well covered. Water and oil pipe lines 
are similarly served. Building operations are less affected by 
the financial difficulties than other lines, but even here much 
enterprise is restrained. Pig iron production is steadily declin- 
ing, as shown by a half a dozen furnaces blowing out the past 
week. Makers refuse to shade prices generally. Users of pig, 
such as the larger foundries, are cutting down. When the up- 
turn does come very few consumers, large or small, will have 
iron to fall back on, and another scramble will set in, which is 
so characteristic of American methods. The contagion ot 
censorship has attacked steel makers, who refuse to furnish any 
information as to what is actually going on between them and 
prospective buyers abroad. There are rumours enough of 
pending negotiations for very large quantities of crude steel and 
sheet bars. Should this foreign demand prove disappointing 
some further i d ic busi is probable. 





on < tic 
There are other rumours that large optional orders have been 
placed, the option to have sixty days torun. A further curtail- 
ment of copper output is being considered by the big com- 
panies. Electrolytic is offered to-day at 12, and it is hinted at 
a shading from this. Domestic consumers are afraid to load 
up at this. Total exports to 26th inst, 14,087 tons, to Italy, 
England, and Holland. High risks jeopardise further present 
shipments to Rotterdam. Receipts of tin for past week, 801 
tons. Price, 31 cents in 5-ton and 10-ton lots. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Soruus BERENDSEN (Lonpon), Limited, inform us that it has 
now removed to larger and more commodious offices in Windsor 
House, Kingsway, W.C. 

Mr. C. H. Joyce informs us that he has secured the good- 
will of I. Cohen and Co. and has taken temporary premises at 
134, Southwark-street, S.E. He is taking over the entire staff 
of I. Cohen and Co. 

Ronatp Trist anp Co., Limited, advise us that they have 
retained the services as manager of their machinery export 
department of Mr. George A. Goodwin, M. Inst. C.E., Past- 
president of the Society of Engineers. 








Execrric Trucks.—With reference to the article on the 
Elwell Parker electric trucks, which appeared in our issue of 
October 2nd, the makers ask us to state that all their trucks are 
fitted with the latest type of Edison accumulator, the use of 
lead cells having been abandoned. 
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TYPICAL SHIPS. 
No. VI.* 
A STEAM TRAWLER. 


We shall continue in this, the sixth of our series 
of articles on typical ships, our endeavour to deal 
with the conditions which control the particular lines 
upon which the various classes of ships have de- 
veloped, because practically all the purely descriptive 
matter in connection with a steamship is by now 
largely mere repetition of what has appeared on many 
previous occasions, with just an alteration of the 
figures. 

in turning over in our mind the conditions govern- 
ing the design of a steam trawler, before actually 
aking investigations, we formed a conclusion which, 


however, is that this demand for strength is not | although there is always a good sheer, but it is ob- 
brought about, as might have been expected, by the tained by having a great difference in draught 
necessity which faces all these ships of having to | forward and aft, which may amount to as much 
withstand any weather that may come along during | as 8ft. in certain conditions of loading; even this 
the period of their cruises. Lloyds’ would probably | great difference still gives sufficient draught forward 


make the ship strong enough for that, although no 
strength that could be put into her could save her 
if she got ashore. The strength put into them is 
requisite in order to enable them to withstand the 
peculiar treatment to which they are subjected when 
in harbour. 

When a fleet of trawlers returns to port, the great 
point is to get the catch ashore at the earliest possible 
moment, and the later arrivals simply “ butt in” 
wherever they think they can see a possibility of 
making an opening between two other boats; there 


| to give the boat a good hold of the water. Curiously 
| enough, the question of speed is not considered of very 
| high importance, many of the boats being taken over 
| from the builders without a speed trial at all. This 
| is no doubt due to some extent to the fact that the 
| owners have already a large fleet and the effect of any 
| alterations that may be made in new boats can be 
| fairly closely estimated ; the majority of the trawlers 
| do about 10 knots. 

| All trawler hulls conform to one general design, 
| which has been evolved from experience, but in spite 
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SOME TYPICAL STEAM TRAWLERS BY COCHRANE AND SONS 


upon investigation, we found to be entirely erroneous. 
For several reasons we thought that the first condition 
which would be insisted upon would be low first cost, 
even to the extent of being cheap and nasty. As a 
matter of fact, nothing is further from the truth. 
We found, indeed, instances where the work appeared 
to us to be almost unnecessarily extravagant, bearing 
in mind the work which the trawler has to do and the 
very rough usage to which she will be subjected. 
Some of these points will crop up during our descrip- 
tion, but here we will confine ourselves chieffy to 
generalities. 


It would appear that the first point sought for | 


by the owner, who is often himself the skipper, is 

Strength, and all trawlers are built greatly in excess 

of Lloyd’s requirements. The curious thing is, 
* No. V. appeared September 4th. 





| is generally no sort of opening apparent to the eye. 
| This “ butting in”’ process of making an opening 
| where none previously existed, takes no account of 
|mere paint, it is a question of actual strength of 

construction, and plating and framing will suffer if 
| they are not strong enough. To such an extent is 
| this demand for strength carried that even seaworthi- 
| ness or, perhaps we should rather say, sea-kindliness, 
| is given second consideration, and in some cases the 
| fare is reduced so that it shall not form a projection 
| which would be liable to damage when pushing in 
| between two other boats. 

At the same time seaworthiness cannot be ignored, 
and comes a very good second, and is attained largely 
by having the very great freeboard forward which 
is common to all trawlers. This freeboard is not 
very evident on the lines, or on the hull as seen ashore, 


of this there is no evidence of anything in the nature 
of standardisation which would undoubtedly tend 
to cheapness ; it is, in fact, quite uncommon for a 
builder to have more than four boats alike, there are 
nearly always slight alterations in the length, power, 
&c. Nor does there appear to be any evidence of 
a standard specification ; each man wants some little 
fad of his own. The general design adopted is well- 
known to our readers. First, a foc’sle forward for the 
crew, in the larger boats generally covered in by a tur- 
tleback or deck; then the fish well, and further aft 
a bunker which can also be used for fish; then the 
machinery and the officers’ quarters right aft. Though 
it used to be a characteristic of some of the boats to 
have the wheel house aft of the funnel, where a better 
observation could be kept upon the net gear, this is 
being given up on the new boats, and the house is 
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practically always just forward of the funnel, where 
the navigation of the ship can be more easily watched. 

We must say we are somewhat keen on the subject 
of standardisation as tending to economy of produc- 
tion and ease of renewal, and it is in the machinery of 
trawlers that we should have thought an_ ideal 
field would be found, as there are so many boats so 
much alike, and there is, as we have already said, no 
demand for any exact sea speed, so that slight 
alterations in the cylinder diameters are not called 
for. In addition to this, the construction of trawler 
machinery is in the hands of a very few builders, 





has had practically no effect on this firm’s activities 
beyond the rise in the price of steel and a shortage in 
labour owing to the number of men who have enlisted. 

The particular vessel with which we propose to 
deal is the Mena, built for Roberts and Ruthven, 
Limited, of Grimsby, who own eight other vessels. 
She is 122ft. long by 22ft. 3in. beam and 12ft. 4in. 
moulded depth, and is arranged for fishing in the 
North Sea or off Iceland. It is this Iceland fishing 
that has something to do with the general design, 
as both large coal-carrying and fish-carrying capa- 
city are required. The former is required to 


so that each builder turns out a considerable number | enable the boat to steam the big distances to get to 


Mena has no such provision. Forward under the 
whaleback, as the trawlers prefer to call it, is a steam 
windlass for the anchor, only one of which is carried 
in a hawse pipe, and if the necessity for a second 
anchor arises, the steel net wire is used and hove in 
on the fishing winch, which forms almost the 
important part of the boat's equipment. These 
winches are practically always arranged on a raised 
quarterdeck just forward of the wheelhouse, the deck 
being raised some 12in. so that all the fish, gear, ke, 
can be kept from washing aft and the winch can be 
kept clean. 

Perhaps it is desirable now to give a brief outline 


most 

















of sets in the year. Yet we find that each set has its 
own specification, and the builders have a very large 
number of patterns from which to choose or which 
they can alter to suit new requirements. The fact 
that the return-tube boiler and triple-expansion 
engines are always fitted in these boats would have 
facilitated the adoption of a comparatively limited 
number of sizes. That our dream is not so chimerical 
as might be supposed is evidenced by the fact that 
that even now in at least one works engaged in the 
building of trawler machinery, there are to be found 
Alfred Herbert Turret lathes engaged in turning out 
such things as connecting-rod bolts from the bar in 
quite considerable quantities. A very slight amount 
of standardisation in engine design would render 
these tools far more valuable, and would also justify 
the employment of more tools of the same kind, and 
these could be more continuously employed on the 
one job, and so save much time now spent in setting 
up. 
As we have said, the building of steam trawlers 
is in the hands of a very few firms in this country, 
and among these there are not more than one or two 
which build both the hull and machinery. Our 
present investigations deal with the case in which 
the hull and machinery are built in different yards, 
and the two firms concerned, Messrs. Cochrane and 
Sons, of Selby, the shipbuilders, and Messrs. C. D. 
Holmes and Co., of Hull, the engine builders, have 
been so long associated that no trouble is now ex- 
perienced in the line of demarcation between the work 
of the two. Messrs. Cochrane’s is one of the oldest 
firms of steam trawler builders in the country, and the 
same may be said of Messrs. HoJmes on their 
side. Let us take the hull first. The yard is situated 
on the banks of the upper reaches of the Humber, just 
outside the old-fashioned town of Selby, and here 
there are at present berths for laying down eight 
boats, though the yard is in course of extension, 
and two further berths will be available shortly. 
It struck us as being an unlikely sort of place for a 
shipbuilding yard, as the river is of no great width, 
but it has one charm from the shipbuilder’s point 
of view, namely, the mud, which is very soft, so that 
the boats can lie safely off the end of the jetty what- 
ever the state of the tide. Really it is, of course, 
rather an advantage that the boats should ground, 
as it reduces the rise and fall of the gangways, pro- 
vided the mud is soft enough. The narrowness of the 
river necessitates broadside launching, which is not 
common in this country. 

The boats are laid down two abreast, and it 
must mean a nice bit of calculation to ensure that 
the upper boat will be ready to follow quickly after 
the lower one, so that both berths can be kept fully 
occupied. This is especially the case as the firm has 
already a couple of years’ work in hand, and there is a 
ceaseless demand for the boats, the rate of building 
of which is about three a month. This rapid output 
has led the firm to use a single serieve board for laying 
down the lines of four boats, the centre lines being 
set north, south, east, and west with regard to each 
other, as we may say, so as to save space; yet this 
apparent complication does not seem to impose any 
difficulties on the men. 

The hulls are finished complete at Selby, the stern 
tubes being bored by the engine builders by means 
of a hand-operated machine, which seems to do 
its work well, but which, we imagine, is a bit 
expensive to work. On completion the hulls are 
towed down to Hull, where the machinery is fitted in 
place. We learnt during conversation that the war 


FRONT AND BACK VIEW OF TRAWLER WINCH 


the fishing ground and leave enough coal to work the 
grounds and get home, while, of course, the big fish- 
carrying capacity is necessary to enable the boat to 
pay for the long distances steamed when nothing is 
being earned. Thus the fish-well just forward 
of the athwartship bunker is used as a coal bunker 
on the outward trip, and a tunnel is arranged under 
the main bunker so that the reserve bunker can be 
worked on the way out. On arrival on the grounds 
this reserve bunker is washed out and fitted with 
boards, and can then be filled with fish, while the 


of the connection which the winch has with the fish- 
ing. The net used is what is known as the otter- 
trawl, and is, briefly, a triangular bag of which the 
mouth is kept open by two vertical boards known 
as otter boards. Each board is attached to one of the 
two steel wires which are carried on the winch drums, 
From the winch drums the wires lead round pulleys 
on deck, and one goes forward and the other aft. 
From the pulley on deck the wire leads to another 
at the foot of what is termed the gallows, and then 
overboard by way of a second pulley suspended from 

















TYPICAL STEAM TRAWLER ENGINE 


athwartship and side bunkers supply fuel when the 
boat is actually fishing, and for the return journey. 
The fish holds are divided up into a number of 
small divisions, so that the different classes of fish 
can be kept separate, and shelves are fitted in these 
so that the bottom layers of fish shall not be spoilt 
by the weight of the fish above them, and all can be 
kept well iced. The amount of timber required for 
these divisions is in itself no small item. Some 
trawlers, especially those designed for the Newfound- 


land fisheries, have their holds insulated, though the | 


the head of the gallows. These gallows, of which 
there is one on each side forward and one on each side 
aft, are steel channel section structures, which form 
a sort of jib by which the ends of the net can be 
hauled up so that the bag which contains the catch 
can be secured and lifted on deck. The bag is then 
opened and the fish pour out into the pounds or 
portable divisions on deck, and are then sorted. The 
winch has to haul in the wires and also to set them 
to the respeetive lengths, either giving or taking ou 
the forward or after wire as the requirements of the 
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TYPICAL STEAM TRAWLERS BY COCHRANE AND SONS, OF SELBY 


(For description see page 359) 
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‘fishing dictate. An engraving, showing two views 
of one of these winches, built by Messrs. C. D. Holmes 
and Co., is given herewith. 

The two centre drums, which can be connected 
together by a dog clutch, are for the steel wires, 
while the smaller outer barrels are for lifting the bag 
over the side or warping or other purposes. On the 
forward side of the winch will be seen vertical roller 
guides, which travel laterally and so ensure the wire 
rolling on the drum without overriding. Each of 
the drums is fitted with a powerful brake to lock 
the wire when the required position is reached. 

Immediately aft of the winch comes the pilot 
house, under which is the skipper’s cabin, and it is 
here that we found one of the points which indicate 
that owners do not cut down expenditure to the 
limit. Of course, the wheelhouse has to be enor- 
mously strong, and it is well built of teak, with 
railway carriage windows, but we found that in many 
cases the forward corners are rounded off and have 
curved instead of square windows, which would 
have been much cheaper. We must admit, however, 
that the round corners look very much better. Then 
comes the machinery space, and aft of this is the 
officers’ cabin, furnished in polished mahogany, 
another example of niceness rather than cheapness. 
The cabin is a cosy little place, with a couple of 
berths and cushioned seats round it, and has a stove, 
the chimney of which is formed by the steel mizen. 
Leading out of one side of the main cabin is a small 
cabin for the mate, with a speaking tube up to the 
bridge. The galley is at the head of the ladders 
leading to the cabin and the engine-room from the 
after end of the deckhouse. 

The machinery of the Mena consists of a set of 
triple-expansion engines built by Messrs. C. D. Holmes 
and Co., and having cylinders 12}in., 22in., and 
35in. in diameter by 24in. streke, running at about 
110 revolutions per minute. Steam is provided 
by a single-ended two-furnace marine-type boiler, 
working at 180lb. pressure. In this particular 
instance the air, feed, and circulating pumps are 
driven direct off the crossheads, though this is not 
at all an invariable practice with trawlers. In some 
cases in fact, the feed and air pumps are driven by 
rockers, while a separate rotary circulating pump 
deals with the water for the condenser. Here there 
is a small auxiliary centrifugal pump, but this is 
only. used when the main engines are stopped and 
the winch alone is running. There is no auxiliary 
air pump, but the water and vapour are removed 
from the condenser under these conditions by an 
ordinary steam ejector, which is found to furnish 
quite a surprising vacuum. The general design of 
the engines can be seen from an illustration we give 
on p. 360, though it is not the actual engine of the 
Mena, and has lever-driven pumps. It shows, how- 
ever, the circular cast iron front columns, which are an 
almost universal feature of the engines built by this 
firm, and are cheaper and said to be stiffer than the 
turned steel columns which are more usual in other 
classes of marine work. A very neat little all-round 
steam reversing gear is fitted, with worm and wheel 
connection to the links. The engine-room outfit 
is, of course, of the simplest, there being none of the 
usual vast array of auxiliaries such as evaporators, 
feed heaters, &c., the only auxiliaries to be seen 
being the circulating pump already referred to and 
one of the old rotary-type feed pumps. A feature 
which is not often seen on other classes of boat is the 
acetylene gas generator, this form of light finding 
great favour with the trawlers, with whom lighting is 
a very important matter when hauling the trawl 
at night. The finish of the engines is plain and not 
extravagant, and the covers are left black to save 
cleaning. The work is, however, very good through- 
out, as we were able to see from an inspection of the 
works of Messrs. Holmes. The trawler owner, in 
fact, insists on having everything of the very best 
as far as workmanship and material are concerned 
without special regard to finish, and in the arduous 
work which is expected of the machinery the best is 
found to be the cheapest in the long run. 

In spite of the venerable history of this firm, much 
of the machinery is quite modern, and electrically- 
driven lathes, &c., are numerous, and the firm has 
found it necessary to have machinery of the best in 
order to maintain its output of some 46 engines a year. 
Altogether the study of this particular branch of 
the shipbuilding industry proved to be of great in- 
terest and not without some surprises. Drawings 
showing two types of trawler and half-tone views of 
a number of these vessels are given on pages 359 
and 361. 








COMPETITION WITH GERMANY AND 
AUSTRIA. 

WE have received from the Board of Trade another 
batch of reports dealing with the foreign trade of 
our enemies and present abstracts below :— 

CEMENT AND CEMENTITIOUS MATERIALS. 

The bulletin which deals with the export of 
cement and cementitious material trom Germany, 
Austria, and the United Kingdom is of consider- 
able interest. It is unfortunate that, as with the 


majority of the other bulletins, the German figures 
for 1913 are not yet available, so that a comparison 
between Germany’s exports in 1912 has to be made 








with our exports in 1913. As it is, the figures are 
sufficiently startling, and it must be borne in mind 
that it is by no means impossible that Germany’s 
figures for 1913 are in excess of those for 1912. How- 
ever, it has to be remembered that the values which 
we are about to quote include—in addition to that 
of the Portland cement—those of Roman cement, 
hydraulic cements, tufa, trass, puzzolana, puzzolana 
sand, &c. The United Kingdom’s figures refer to 
“cement for building and engineering purposes.” 
The comparison between the two countries cannot, 
therefore, be considered as being correctly set out by 
the data given, yet the latter provide a good deal of 
food for thought. 

It appears that the total value of Germany’s exports 
in cementitious materials in 1912 was £1,723,900. 
During 1913 the value of exports from the United 
Kingdom was £1,273,100, or £450,800 less—that is 
to say, the former were 35.4 per cent. greater than our 
own. There is absolutely no reason why there should 
be this disparity, and there would appear to be an 
excellent chance of increasing our trade in this direc- 
tion. The following table shows the value of material 
sent to some of the countries to which Germany and 
the United Kingdom export cement :— 


From From 
Country. —r- United — 
British India ... 19,800 241,800 
SSS a ee ae eee 8,500 47,100 
British South Africa... ... 6,000 110,400 
British East Africa... ... .. 6,400 66,700 
Deeieean<.. Ck ee SO a... > 
ON eee | ae 8,900 
_ “Ree eee CRE 2,200 
ee et 3,500 7,000 
Spain ... J egal hake backe’ S sx 23,500 
SNE Sen ain : 1,500 
a eee ee 5,500 
Egypt Re ee ey ae 3,500 ... .. 31,000 
Portuguese East Africa... ... 20,800 ... ... 14,300 
Dutch East Indies... ... ... 55,770 ... ... 100 
Re... co es xs ee, ee 3 SRR 
ee eee, ee 
es. ccs) aca. age aes Oe 45,500 
ee eee ee | Rea 11,300 
OS See eee 6,100 
Mexico i | re 7,400 


The first thing which strikes the eye in this table 
is that whereas the United Kingdom is predominant 
in British India, Ceylon, British South and East 
Africa, Germany sent to Australia in 1912 nearly 
three times as much cement as we did in 1913. It 
can only have been a matter of cost that bring such a 
state of affairs about, and our manufacturers would 
do well to look closely into the matter. Australia 
is at present using large quantities of cement, and 
since the supply from Germany is cut off it is reason- 
able to suppose that she will have to look elsewhere, 
either here or in the United States, for her require- 
ments. 

It was only to be expected that Germany would get 
the bulk of the trade with her immediate neighbours. 
Thus, as shown in the table, the value of her exports 
to the Netherlands, Russia, and France amounted to 
a total of £418,200, as compared with £12,600 from 
this country. Then again, the value of Germany’s 
trade with Belgium, Denmark, Norway, Sweden, 
and Switzerland was £92,450, as compared with our 
£3000. Exactly how these figures may be altered as 
the result of the war it is, of course, impossible to say. 
Sentiment will probably enter into the question, at 
first at any rate, so that for some years after the 
cessation of hostilities it is not improbable that our 
trade with Russia, France, and Belgium will increase. 
Regarding the trade to other European countries, 
if we except Turkey, the United Kingdom has the 
best of the market with a value of £30,700, as com- 
pared with Germany’s £13,600. On the other hand, 
Germany sent £50,900 worth of cement to Turkey 
and we only send £5500 worth. Moreover, Germany’s 
trade with South America and the United States was 
considerably greater than our own, the totals being 
£566,700 and £440,300. Only in the Argentine, 
where the value of our trade is £164,000, as compared 
with Germany’s £51,600, are we in front, Germany 
leading in Brazil, Chili, Columbia, Peru, Uruguay, 
Ecuador, Venezuela, Costa Rica, Panama, Mexico, 
and the United States. We hold the market in 
Egypt, but in China, the Dutch East Indies, and the 
Philippines we have hardly got foothold, Germany’s 
figure being £101,070 and ours but £200. 

The Austrian figures for 1913 are also given in the 
bulletin. They include the values of exports of 
“ Portland cement, Roman cement, and other arti- 
ficial cement,’ and show a total value of £215,900. 
Details of the values sent to some countries as com- 
pared with the total exports from this country are 
given in the following table :— 


From From 
Destination. — United a. 

Dette Maa. oe he 1,900 241,800 
IID oo ck ices vont aes 1,900 ... ... 48,200 
RRMA sb Pisai ess. 680)" i pes ee re 200 
Bulgaria ... . ... 16,600 

Roumania... 2,500 100 
Montenegro 900 — 
Greece 500 _ 
Servia PA Ron Nate eae 4 1,175 — 
Russia, Europcan and Asiatic 18,950 1,500 
Turkey, Europeanand Asiatic 13,425 . 5,500 
2 Se eS ee eer s 5,600 .. 31,000 
Tripoli. 11,920 .. = 
Argentina... 18.400 . 164,000 
Brazil... 12,800 . 203,500 





It is quite easy to understand why Austria should 
have predominated in such markets as those of 
Bulgaria, Roumania, Montenegro, and Servia, but 
it is not so easy to see how it managed to get markets 
in British India, Australia, the Argentine, and Brazil, 
However, as compared with Germany, Austria js 
by no means a formidable rival, and she will, not 
improbably, be still less formidable when the war jis 
over. It is the German competition which has bec, 
so severely felt, and the present would seem to be « 
particularly good opportunity to win back lost ground, 
especially in Australia, South America, and Asia. 


Boiters AND BoILERMAKERS’ WARES. 


While the German and Austrian returns in this 
report are detailed very minutely, the British figures 
are not similarly available for strict comparison. 
The German returns distinguish between locomotiv: 
and portable engine boilers, other boilers of malleab|: 
iron and cast iron, single parts of boilers, mooring 
buoys, gas reservoirs, tube fittings for boilers, reser- 
voirs, &c., and other details. The total value returned 
is £1,157,150. The Aust~ian figures are slightly less 
detailed, and represent an export trade valued at 
£37,135. As for Great Britain, boilers to the valu 
of £1,773,200 were exported in 1913, but “ details 
for other descriptions of boilermakers’ wares are not 
separately recorded in the trade returns of the United 
Kingdom.” Our enemies’ export trade with this 
country in the goods mentioned are insignificant, the 
German figures being £44,650 and the Austrian £75. 
Germany’s principal customer is Russia, which in 
1912 took boilers, &c., to the value of £194,500. 
France comes second with £131,150, and the Nether- 
lands third with £95,100. Thereafter in turn conx 
Belgium, Argentina, Italy, Chile, Switzerland, Den- 
mark, Dutch East Indies, and Brazil, the last-named 
taking goods to the value of £34,800. It appears that 
so far as “‘ boilers’? pure and simple are concerned, 
our export trade surpasses that of Germany in Russia, 
France, Chile, Holland, Argentina, and Brazil. In 
South Africa, it is reported, German competition 
in Lancashire boilers is keen, and it is stated that the 
workmanship of these proves that the German work- 
men are almost if not quite equal to the British. 
From Russia comes the report that much of the 
German trade might be diverted to Britain if our 
firms would regularly send out representatives or 
appoint agents. In Japan, Germany has succeeded 
in materially bettering her position at our’ expense. 
Thus, in 1911, her boiler, &c., imports were less than 
2 per cent. of the whole to our 87 per cent. In 1913 
her imports represented nearly 16 per cent. of the 
total, while ours had fallen to about 68 per cent. 

Iron AND STEEL SECTIONS. 

Another bulletin deals with iron or steel bars, 
rods, angles, shapes or sections, including girders. 
Of these, Germany exported £8,299,000 worth in 
1912; Austria-Hungary, £167,000 worth in 1913; 
and the United Kingdom, £6,380,800 worth in 1913. 
It is shown that the United Kingdom easily holds 
the colonial and United States markets. Indeed, 
to British South Africa, British India, Ceylon, 
Canada, Australia, New Zealand, Egypt and the 
United States our total in 1913 was over £3,800,000, 
while Germany’s was just under £648,000 in 1912, 
or less than one-fifth of ours. In fact, out of thirty- 
four countries we were in excess in the case of fifteen. 
Germany, however, led us in the case of the remain- 
ing nineteen. We give, in the following table, values 
of the exports to the chief countries in which German 
influence predominates :— 


Country to which From From United 
exported.” Germany. Kingdom. 
£ £ 

ut, ee eR 62,800 
Sweden ; is 197 ,650 18,200 
Denmark ... 496,650 42,000 
Netherlands 1,167,000 148,000 
Belgiam ... 000 131,700 
Switzerland 773,250 18,000 
Portugal ... 96,700 22,600 
Italy ... . 325,450. 47,900 
Roumania... 317,300... 4,300 
Russia * 179,500... 160,300 
Sn ee 101,250 .. 10,700 
Dutch East Indies ... 166,650 .. 14,700 
Sn, A RE ST ae 427,050 .. 279,400 
Argentina... ... ... 617,200 247,400 


There would appear, remarks the bulletin, to be 
openings at the expense of Germany in most of the 
European markets, especially in those of the Nether- 
lands and Switzerland. It would seem, however, 
that it would be difficult to obtain these markets 
having regard to the fact that, both of them being 
neutral countries and both of them adjoining Ger- 
many, they are both open to receive from the latter 
any products she may be able to turn out during 
the war. The trade with the Netherlands would 
probably hold out a greater chance for this country 
than that of Switzerland, because of Holland’s 
seaboard. It will be observed that, as compared 
with Germany, the United Kingdom holds a fairly 
strong position in Russia, Japan and the Argentine, 
though it might well be stronger; and that we are 
particularly weak in the markets of Scandinavia, 
Denmark, Italy, Roumania, Turkey and the Dutch 
East Indies, in all of which countries our manu- 
facturers might find excellent opportunities. It is 
interesting to note that the value of our trade with 
France in this branch of commerce is, though small 
—£186,600—ahead of the value of Germany’s share,. 
which is £160,600. 


TAA ERP NTT 

















eo amet 


CLIP ORE ND emirate” 





Ocr. 16, 1914 


THE ENGINEER 


363 








ELECTRIC VEHICLES. 
No, VIIL.* 

One thing the electric vehicle movement must lead 
to if it is going to make headway at all is the esta- 
jlishment of electric garages, where the batteries 
of cars can be charged and generally attended to. In 
all large cities, and, indeed, in many small towns, 
charging current can be obtained without much 
difficulty, but at present electric garages are con- 
spicuous by their absence. In the West End of 
London, however, a large garage, specially equipped 


electrical equipment. 


No fewer than thirty electric 
cars can be placed on these pits at the same time. 
The middle and west bays of the basement are 
devoted to battery charging and maintenance. 
In the middle of the bay are the two battery 
lifts previously referred to, served on either side by 


special traversers by means of which the batteries | 
In all there | 
traversers dividing the area into five | 


are carried to their charging berths. 
are five 
long strips, which are provided with rails. The 


batteries are received upon iron trolleys which | 
can readily be run on and off the traversers, and 








Fig. 54—ROOF OF THE GARAGE 


for the reception of electric cars, has been in exist- 
ence for some years. It is owned by the Hertford- | 
street Motor Company, Limited, of 7, Hertford-street, | 
Mayfair, the company’s business consisting of build- | 
ing, maintaining, charging and storing cars. The 
site on which the garage is built is a very convenient | 
one. There is a carriage entrance in Carrington- 
street, a goods entrance in Brick-street, Piccadilly, 
viving access to the basement, and an office entrance 
in Hertford-street. The area covered is half an acre, 
the dimensions of the building being 300ft. long and 
sift. wide. The building comprises a basement, 
ground and first floors, with a flat asphalted roof, 
which can be used for washing cars. (See Fig. 54.) 
The whole structure is fireproof, consisting of steel | 
and concrete with granolithic flooring. Each floor | 
is divided into three parts by party walls fitted with | 
iron doors in accordance with the requirements of the 
London County Council, and fire hydrants are fitted all | 
over the building. The carriage entrance is situated 
ou the ground floor, and immediately opposite the 
entrance are two hydraulic lifts for removing the | 
batteries from the vehicles and for bringing up fresh | 
batteries. The underslung battery constitutes a | 
special feature of the company’s vehicles. It is an | 
exceedingly convenient arrangement, and with the | 
aid of the lifts just referred to it is possible to remove 
a battery and replace it with another battery in a very 
short space of time. Of course, it is possible to charge | 
the cells in position, but that, naturally, means that 
the vehicle must stand in the garage until the charge | 





+ 








Fig. 55—ARRANGEMENT OF BUS-BARS 





is completed. To remove a battery the car is placed 
over a lift. The battery is then unfastened and the | 
lift descends to the basement, where the discharge 
battery is removed and a fully charged battery placed 
on the lift in its place. The latter is then raised so 
that the new battery is brought under the car. The 
case containing the cells is then rapidly fastened to | 
the underframe of the vehicle, when the latter is | 
ready to drive away. As each car comes in a record | 
card is inscribed with the hour of arrival and is sent | 
down with the used battery. When relieved of their 
batteries cars can be run up on a travelling platform | 
fitted with wooden wheels and running on rails, and | 
by this means they are readily transported to any part | 
of the floor. 
Besides the lifts used for removing the batteries | 
there are three other hydraulic lifts, which serve for 
lifting and lowering the vehicles on to different floors. | 
Each of these lifts can deal with a car 16ft. long. At | 
the east bay of the ground floor are three charging | 
panels, which are used to give “‘ buck up” charges | 
without removing the cells from the car. These | 
charges are sometimes given between two runs. | 


| throughout the battery shop. 


| repairs, coachwork, upholstering, &c. 


turntables are provided to enable the batteries 
to be turned round into the proper position. 
One side of the shop is fitted with sinks and 
settling tanks, lead benches for assembling, lead 
burning, &c., a melting pot, two large hydrogen 
machines with condenser and gas purifier, and an air 
compressor. Air and hydrogen mains are laid 
In the west bay are 
situated the formation shop, charging berths, and a 
Hart battery of sixty cells, the latter being close to 
the motor generator room, with which this bay directly 
communicates. There is also a laboratory, in which 
not only are the cells and motors tested, but analyses 


|of all the materials used are carefully carried out. 


There is a tire store on the ground floor, which is 
equipped with a vulcanising and air compressing plant. 
The top floor of the building is devoted to storage, 
Varnishing 
and carpenters’ shops are also situated on the top 
floor. 

In the motor generator room, which is situated 
at one end of the basement, are two 90 and one 
30-kilowatt motor generators built by Greenwood and 
Batley, also a 90-kilowatt motor generator consisting 
of a Crompton motor and a Brush dynamo. All the 
dynamos are capable of generating current at 135-140 
volts for charging a lighting battery, but the usual 
pressure is 115 volts. The motors are compound 
wound, and, like the generators, they are fitted with 
field regulators. Current is purchased at 1d. per unit 
from the Westminster Electricity Corporation at a 
pressure of 400 volts. There are two switchboards, 


Hart cells and is usually charged by the 30-kilowatt 
motor generator set, which is speeded up for the pur- 
pose by weakening the field of the motor. 

The battery is also used for receiving the discharges 
from car batteries that are being formed, and for this 
purpose the Hart battery is divided into two parallel 
sections of thirty cells. Current is supplied to the 
battery department by means of bare copper bus-bars 
2hin. by in. They are carried from the switchboard 
to the various forming bays on porcelain insulators, 
and in each bay they are divided into three lines, 
as shown in Fig. 55, the two positive bars being 
carried down the outside of the steel frames, which 
also carry the charging panels, while the single nega- 
tive bar extends down the middle. The charging 
frames are bolted between the columns that support 
the roof, and between two columns there are twenty- 
one panels. The resistance switches with which the 
charging current is controlled have seven contacts. 
the total resistance being 1.5 ohms. The resistance 
steps are proportioned so as to give suitable gradua- 
tions. Each vehicle battery consists of forty-five lead 
cells and each cell contains seventeen plates, which are 
separated from one another by ribbed and perforated 
separators. At the 30-ampére rate the capacity is 
160 ampére-hours. Ebonite is the material used for 
the containers and they are all assembled in an iron- 
bound teak crate, the weight wheh full being 11 cwt. 
Couplers consisting of a tinned copper cable— 
19/20 S.W.G.—and enclosed in a lead tube with lead 
lugs cast on the ends serve for connecting the cells 
together. The lugs are also burnt on the tube so 
that the copper cable is hermetically sealed in lead. 
Conical holes are cast in the lugs and they fit the 
tapered lead terminals of the cells and are burnt on 
to the terminals so that there is a continuous leaden 
connection which cannot work loose. These couplers 
are made in the lead shop where the plates, after they 
have been formed, are burnt together. 

Not only is the daily work of each car recorded on 
a card, but every detail is also recorded in registers. 
There is a complete series of these registers showing 
the whole career of each battery. Furthermore, 
great care is taken to ensure the purity of the materials 
used, especially of the lead and the electrolyte, these 
being analysed in the laboratory. The system com- 
mences with the charge of a battery, the date, dura- 
tion, &c., of this being entered on the card just referred 
to, this card accompanying the battery when it is put 
into a car about to leave the garage. On the car the 
names of the customer and driver are written, also 
the number of the car and the time of departure. 
When the car returns the time of arrival and the 
distance travelled are recorded. The car is then placed 
over a lift, which brings up a trolley ; the latter is 
raised high enough to take the weight of the battery 
off the springs and the battery is detached as already 
described. When relieved of its battery the car is 
taken to the washing floor and the discharged battery 
is lowered to the basement. Here it is subjected 
to a discharge through a resistance for a minute 
or so at the standard rate of 30 ampéres. Its voltage 
on discharge and open circuit is measured and the 
results entered on the card. Then the battery crate 
is washed and the cells put on charge at the 30 ampére- 
hour rate, but towards the end of the charge the cur- 
rent is reduced to about 8 ampéres. The specific 
gravity is read and adjusted every few days and 
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Fig. 56—PLAN OF CHASSIS 


it The east bay of the basement forms the fitting shop. | each of which is divided into two parts, one part con- , recorded in a book. Every day the cards are sent 
1s equipped with a forge and all the machine tools | trolling the motors and the other the dynamos. to the battery foreman for examination, and the 


necessary for the maintenance of the cars. 
tools are electrically driven. Two travelling cranes 


} 
| 


motor mains. 


All the | Switches and fuses are interposed in each of the | particulars they give are entered in books, there being 
In each generator circuit there are a separate book for each battery. 


They are also sent 


serve the shop and inspection pits. The latter extend | two single-pole switches and one circuit breaker fitted | to the carriage department, and here the figures are 


«long the centre and south side of the bay and are 


with overload, no load, and no volt release gear. On 


| entered in statistical books which are used for check- 


—— . steel Penny placed 4ft. Gin. apart, | each switchboard ammeters and voltmeters are pro- | ing the life of tires, &c., each tire being branded with 
th ig: mn re pural sf gon - the car wheels, so that | vided, and on a meter board there are eight Thomson | a number. When a car needs repairing the driver 
© workmen can walk between all the cars in the | watt-hour meters capable of carrying collectively | fills up a requisition for repairs and it is sent to the 


pits and carry out repairs to the mechanical and 








* No, VII. appeared “October 2nd. 


2225 ampéres. 
cars and running the fitting shop consists of sixty 


The storage battery used for testing | proper department. 


On the basis of anything over two car miles and 
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charging current taken from the mains at 400 volts, 
the average cost for current is under $d. per mile. 
The cost of plates and maintenance per car mile is 
less than that of the tires. There are three types of 
carriages, the landaulet, brougham, and victoria, 
all having the same type of chassis. A plan and 
elevation of the chassis are given in Figs. 56 and 57 
respectively. The frame is constructed of channel 
steel forming a plain rectangle, to which steel forgings 
are riveted for the springs. The wheel base is 7ft. 6in., 
the track 4ft. Gin. The wheels are of the artillery 
type and fitted with pneumatic tires. With the 
battery box the chassis weighs 9}ewt. Driving 
power is derived from an enclosed series-wound two- 
pole motor made by Greenwood and Batley, of Leeds, 
under the Contal Gasnier patents. When running 
at a speed of 1500 revolutions per minute it will 








depressed ; further movement of the pedal applies 
the mechanical brake. 
| No battery is associated with any particular car. 
| So long as a vehicle is garaged with the company the 
| batteries are changed about as convenient, and they 
'take their turn for duty as required. Most of the 
| customers who purchase electric vehicles leave them 
| in charge of the company, the latter maintaining them 
‘in good order and providing a fully charged battery 
| as occasion demands. Should at any time the customer 
prefer to take the vehicle into his own hands the com- 
| pany equips it with a new battery, the value of which 
;is set against a depreciation reserve allowance pro- 
| vided in the contract price,so that no loss is incurred. 
| Electric vehicles can also be hired for any desired 
| period. Besides this town carriage business the com- 
pany has also entered the field of light commercial trac- 
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Fig. 57—ELEVATION OF CHASSIS 


develop 8 brake horse-power continuously, but double 
this output can be obtained for short periods. The 
machine has a double-wound armature with a com- 
mutator at each end. It is completely enclosed, but 
can readily be dismounted. Large double doors are 
fitted over the commutators. The efficiency of the 
motor is 80 to 87 per cent. Power from the motor is 
transmitted to the differential through double reduc- 


tion double helical gearing, the hubs of the rear wheels | 


being driven by live shafts revolving inside a station- 
ary tubular axle which relieves the driving shafts of 
all bending stress. 
hexagonal, making a sliding fit in the bushes of the 


The ends of the shafts are | 


tion. The City of London electric ambulances, which 
we hope to refer to again in a subsequent article, were 
supplied by the company and are giving entire satisfac- 
tion. It was recognised at the inception of the company 
that success depended mainly upon the organisation of 
the work and accurate statistics of costs. The garage 
is therefore run on departmental lines, each depart- 
ment being under the charge of a responsible official. 

On page 370 some views of the garage are given. 
Fig. 59 shows a part of the garage where the electric 
cars are stored ; Fig. 60 part of the battery depart- 
ment ; Fig. 61 part of the body makers’ and paint 
shop ; and Fig. 62 part of the fitting shop. 


wheels ; the latter are fitted with phosphor bronze | 


bushes fixed on the hubs which bear on the axle | 
It is possible to remove the | 


casing above mentioned. 
wheels very readily. Powerful brakes applied with a 
pedal act on the back wheels. There are also two 





Fig. 58e—DIAGRAM OF CONNECTIONS 


electric brakes, which are brought into operation by 
the controller, the latter giving speeds from 3 to 15 
miles per hour, and one reverse speed. With the 
aid of the diagram—Fig. 58—the connections corre- 


sponding to each of the controller steps will readily | 
be understood. The framework of the controller is | 
composed of an aluminium casting. which is bolted | 
to the chassis in a horizontal position beneath the | 


floor and protected from mud and damp by a sheet 
steel casing. 
is the controller handle. It is mounted on a tube 
concentric with the steering spindle, and actuates the 
controller through bevel gear. A substantial external 
tube protects the whole and carries the index showing 
the position of the controller handle for various speeds. 
Connected with the brake pedal is a quick brake switch, 
which interrupts the circuit when the pedal is slightly 


Immediately below the steering wheel | 








THE SOURCES OF THE WORLD'S COPPER 
SUPPLIES IN 1913. 
By JOHN B. C. KERSHAW. 


Introduction.—The world’s consumption of copper 
now amounts to the large totai of one million tons per 
annum, and the value of this yearly production of the 
metal (at the prices ruling in 1913) is between 
£68,000,000 and £70,000,000. Copper therefore ranks 
only second to iron and steel among the industrial 
metals, in the value and importance of its annual 
output. 

| _ As if is used largely in the general engineering and 
| shipbuilding industries, the facts and figures given 
below, showing the sources of the world’s copper 
| supplies and the extent to which the different countries 
| have increased or decreased their output of the red 
| metal during the past ten years, should prove of interest 
| and value to readers of THE ENGINEER. The figures 
| used in this article are those compiled and published 
| by Messrs. H. R. Merton and Co., of London, and the 
| writer’s thanks are due to this firm for the permission 
to make this use of their carefully compiled and 
valuable returns. * 

Production: I. The Aggregate Production in all 

| Countries of the World.—The figures showing the 


“TaBLE I,—Total World’s Output ot Copper, 1900-1913. 


| 
Year. Output, Increase or 
tons. decrease. 
1900 479,514 7,279 
1901 516,628 37,114 
1902 541,295 24,667 
1903 574,775 33,480 
1904 644,000 69,225 
| 1905 682,125 38,125 
| 1906 714,100 31,975 
| 1907 713,965 (-— 135 
1908 754,180 40,215 
1909 839,425 85,245 
1910 864,271 24,850 
1911 871,920 7,645 
| 1912 1,006,110 134,190 
1913 986,375 (— 19,735) 


increase in the aggregate annual output of copper by 
all the countries of the world in the years 1900-1913 
are gathered together in Table I., the second column 
of which shows the actual output in any one year, 
|and the third column the increase or decrease in 
| production as compared with the preceding years. 
' From this table it will be seen that the output of 





copper has more than doubled in the period under 
review, having increased from 479,514 tons in 1900 
to 986,375 tons in 1913, the high-water mark being 
attained in 1912 with an aggregate production of 
1,006,110 tons. © Figure I. illustrates the figures 
given in Table I., and the form of the curve brings 
out more clearly the irregularities in the supply. The 
years 1904, 1909, and 1912 are marked by great 
increases in the output, whereas the years 1907 and 
1913 are characterised by slight decreases in the 
production, due in each case to a slackening demand 
for the metal and to attempts on the part of the mine- 
owners to check the fall in price by a restricted out- 
put. The question, however, of the relation between 
output and price is somewhat outside of the scope of 
this article, and it will not therefore be discussed 
further here. 

II. The Relationship between the World’s Total Out- 
put of Copper and the Production of the U.S.A. Mines. 
—Table Il. and Figure II. illustrate the relationshi) 


TasBLe II.—Relative Production of Copper:-by U.S.A. Mines 
and those of other Countries, 1900-1913. 





U.S.A, mines. Other countries. 
Year. —>— 
Tons. | Percentage) Tons, Percentay: 

1900 263,502 55 216,012 45 
1901 265,250 51 251,378 49 
1902 292,870 54 248,425 46 
1903 307,570 53 267,205 47 
1904 365,050 56 278,950 44 
1905 389,120 57 293,005 45 
1906 409,650 | 57 304,450 43 
1907 392,520 | 55 321,445 45 
1908 423,300 56 330,880 44 
1909 490,280 57 349,145 43 
1910 484,935 56 370,750 44 
1911 483,855 55 388,064 45 
1912 554,360 55 451,750 45 
1913 548,575 55 437,800 45 


of the American production of copper to that of the 
remaining countries of the world. The proportion of 
the total supplies of copper coming from the U.S.A. 
mines is seen to have kept steady at 55 per cent. in 
recent years, in spite of the enormous increase in the 
production. Comparing the years 1901-1903 with 





Fig. 1—THE WORLD’S ANNUAL AGGREGATE OUTPUT 
OF COPPER 


the years 1911-1913, there is, in fact, an actual 
increase in the relative output of the North American 
mines. If one takes the American continent as a 
whole, one finds that in 1913 700,000 tons, or over 
70 per cent. of the total world supplies of copper, 
came from this quarter of the world. It is this fact 
which gives American mineowners and _ financiers 
such a preponderating position in the copper mining 
industry. The largest copper-producing country 
outside America is Japan, with 10 per cent. of the 
American output, but here, again, the industry is 
largely controlled by American interests. 

III. The Copper Production of the Twelve Leading 
Countries, excluding the United States, for the period 
1900—1913.—The twelve leading countries, excluding 
the United States as regards copper output, ranked 
according to their production in 1913, are the follow- 
ing :—Japan, Spain and Portugal, Mexico, Australasia, 
Chile, Canada, Russia, Peru, Germany, Africa, 
Norway, and Servia. 

The copper mining industry has made the most 
progress in Mexico, Japan, Russia, Australasia, 
Canada, and Chilein the period under review, and the 
figures gathered together in Tables III. and IV., 
and shown diagramatically in Figs. 3 and 4, illus- 
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trate the rapid growth that has occurred in the output 

of these six countries. The falling-off in the Mexican 

Taste ILI.—The Copper Output of the Leading Producing 
Countries (excluding United States of America) for the period 
1900-1913 inclusive. 














Spain | Austra. | 
Year.| Japan. and Mexico. | asia. Chile. |Canada. 

Portugal | 
1900 | 27,840 | 52,872 | 22,050 | 23,020 | 25,700 | 8,500 
1901 | 27,475 | 53,621 | 30,430 | 30,876 | 30,780 | 18,800 
1902 | 29,775 | 49,790 | 35,785 | 28,640 | 28,930 | 17,485 
1903 | 31,360 | 49,790 | 45,315 29,000 | 30,930 | 19,320 
1904 | 34,850 | 47,035 | 50,945 | 34,160 | 30,100 | 19,185 
1905 | 35,910 | 44,810 | 64,440 | 33,940 29,165 | 20,535 
1906 | 42,740 49,320 60,625 36,250 | 25,745 | 25,460 
1907 48,935 49,675 56,565 | 41,250 26,685 | 25,615 
1908 | 43,000 | 52,585 | 39,990 | 39,500 | 38,315 | 28,570 
1909 | 47,000 | 52,185 | 56,325 34,400 35,785 | 24,105 
1910 46,000 50,255 61,515 | 40,315 35,235 | 25,715 
1911 55,000 50,930 | 60,905 | 41,840 29,595 | 24,930 
1912 | 65,500 | 58,930 | 72,455 | 47,020 37,305 | 34,710 
1913 | 72,000 | 53,835 | 51,980 | 46,580 | 39,385 }34,365 


turbed state of the country. This influence is likely 





Consumption.—Turning now from the figures 
showing the production of copper to those relating | 


TaBLe IV.—The Copper Output of the Six Minor Producing 
Countries of the World for the fourteen years 1900-1913 
inclusive. J 


| 


























Year.| Russia. | Peru. |Germany| Africa, | Norway.) Servia. | 
1900 6,740 8,220 | 20,410 6,720 3,935 — | 
1901 8,000 9,520 | 21,720 6,400 3,375 _ 
1902 8,675 7,580 | 21,605 4,450 4,565 — 
1903 | 10,320 7,800 | 21,205 5,230 5,915 — 
1904 | 10,700 6,755 | 21,045 7,775 | 5,415 _— 
1905 8,700 8,625 | 22,160 7,740 6,305 —_ 
1906 | 10,490 8,505 | 20,340 6,980 6,120 _— 
1907 15,000 | 10,575 | 20,490 6,800 7,010 — 
1908 | 20,085 15,000 | 20,200 6,880 9,190 | 2,140 
1909 17,750 16,000 | 22,455 14,945 9,080 | 4,480 
1910 | 22,310 | 26,945 | 24,710 | 15,205 10,425 | 4,845 
1911 | 25,310 | 28,050} 22,010 | 16,980| 9.420! 6.885 
1912 | 33,010 | 26,065 | 25,220 | 16,370 10,980 | 7,240 
1913 | 33,240 | 25,310 | 24,910 | 22,510! 11,610 | 6,275 
| 


Saar 3 mgs | to the consumption of the metal, it may be asked to 
production for the year 1913 is due chiefly to the dis- | 
| gone, and in what industries has it been absorbed. 


what countries has this enormous tonnage of copper 
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Fig. 2—-RELATIVE PRODUCTION OF COPPER BY U.S.A. AND BY THE REMAINING COUNTRIES OF THE WORLD 


to make itself even more evident in the returns for 
the current year, as mining operations in the in- 
terior of Mexico have been completely stopped. 

The Katanga district of Central Africa is now pro- 
ducing copper in considerable amounts, and in Messrs. 
H. R. Merton’s last returns this new centre of the 
copper mining and smelting industry is credited with 
an output of 6790 tons copper in 1913. Some diffi- 
culties have still to be surmounted in connection with 
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Fig. 3—COPPER OUTPUT OF THE FIVE LEADING COUNTRIES—EXCLUDING U.S.A. 


the economical smelting of the Central African ores, 
but there are many who believe that in time these will 
be overcome, and that this district will become one 
of the great copper mining centres of the world. The 
production of the copper mines in Germany and in the 
Spanish Peninsula remained fairly steady in 1913 
at 22,000 and 52,000 tons respectively, the policy of 
the companies controlling these mines being one of 
steady production rather than of irregular bursts 
of activity, followed by periods of stagnation. Servia 
is the latest recruit to the ranks of copper-producing 
countries, and in the past six years has already pro- 
duced 32,000 tons of the red metal. 








The chief copper-consuming countries are those | 
in which the engineering and mechanical arts are 
the most highly developed—the United States, 
Germany, France, and England being, as one would 
expect, the largest consumers of the metal. 

The latest figures available for the consumption 


| of copper only bring one down to the close of 1912, 


and are taken from the annual statistical circular 
issued by the Metall Gesellschaft of Frankfort-on-the- 


Cawana 
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Maine. The figures for the last three years are as 
follows :— 








1910. 1911. 1912, 
United States 339,900 .. 321,900 371,800 
Germany .. .. 209,400 222,100 232,700 
United Kingdom 146,000 159,200 144,700 
France.. a 85,700 95,700 99,800 
Other countries . . 132,700 154,800 190,800 
Total consumption 913,700 .. 953,700 1,039,800 


With reference to the industries in which these 
enormous amounts of copper are consumed, no 
statistical data are available, but it is known that | 
the electrical engineering and shipbuilding industries | 


1901. | 1902 | 1903 | 190%. | 1905 | 1900 | 1907 | 1908 | 1909 | 19/0 }19%1 





between them account for at least two-thirds of the 


world’s copper consumption, and that the striking 


| expansion of the world’s copper industry since 1890 


has been due chiefly to the demands and needs of 


| these two branches of engineering. No figures have 
| ever been published showing the amounts of copper 


used in the construction of a modern high-speed 
ocean passenger steamer; but if we could have placed 
before us the quantity of this metal used either as 
plain metal or in the form of brass in the construction 
of, for example, the Aquitania, we should be amazed 


| at the large total represented even by one ship of 


this class. 

Since the commencement of the twentieth century 
nearly eight million tons of copper have been ex- 
tracted from their ores, and have been consumed in 
the chief manufacturing countries of the world. ‘The 


| value of this metal, at an average price of £60 per ton 
| for the whole period, is £480,000,000, or nearly two- 


thirds of our National Debt. 

How long can the earth continue to supply this 
enormous amount of copper, or to keep pace with the 
increasingly rapid growth in the demand for the red 
metal ? It could certainly seem probable that within 
the lifetime of most of the readers of this article—or 
within the next twenty years—the “known” ore 


reserves of the existing mines will be worked out, 


and that unless new ore deposits of vast extent are 
discovered, copper will become one of the rarer and 
more costly metals before half the century is passed 
away. However, by that time no doubt some other 
metal or alloy will have been found to serve equally 
well the purposes for which copper is now used, and 
the disturbance and inconvenience caused by the 
rise in the price of copper in the marine and electrical 
engineering industries, will be reduced to a minimum 
by the change from copper to some other metal. 
Will this metal be aluminium ? 








In the course of a paper read before the Victorian 
Institute of Electrical Engineers by Mr. E. H. W. West- 
wood, the author described the Parsons, Stoney and 
Bennett patented protected mirror, which has been specially 
designed in order that the light may not be put out of 
commission Owing to gun shot or other accident. Wire 
netting performs the function of binding together the 
glass reflector. This mirror, although shot and fractured, 
passed the Admiralty test for aberration, and was quite 
serviceable even after receiving two or three shots more. 
It is claimed that this reflector has advantages over the 
metal reflector and higher efficiency with reference to 
reflection, 97-99 per cent. being obtained, while for metal 
only 70-75 per cent. was obtained under actual tests. 
This reflector has also the advantage of suffering no damage 
during handling or cleaning. After explaining the use of 
prisms or lenses for producing a diverging beam, the 
author stated that with the object of obviating the 
necessity of having additional lenses, experiments had been 
made with a reflector which had its vertical sections para- 
bolic and its horizontal sections hyperbolic, this resulting 
in the rays being spread horizontally, the dispersing angle 
depending upon the shape of the hyperbola. Such a 
form is used for Suez Canal navigation. 


Tue destruction of railway permanent way, stations, 
plant, rolling stock and general equipment will by the 
end of the war have been stupendous, and manufacturers 
will for a long time be busy replacing the awful wastage. 
The Boulogne correspondent of the Daily Telegraph 
writes, under date September 26th, that ‘a German 
patrol has blown up the railway bridge across the river 
Ancre, at Mivaumont, Somme. This bridge is on the line 
to Paris, vid Lille and Amiens. The railway lines have 
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Fig. 4—COPPER OUTPUT OF THE SIX MINOR PRODUCING COUNTRIES 


suffered greatly in the north. Sometimes it was the French 
who blew the bridges up to prevent the enemy’s advance, 
and sometimes it was the enemy, as they did at Corbehem. 
It was, however, more often Germans than French. Up 
to now the Compagnie du Chemin de Fer du Nord has 
lost about 179 bridges.” From Antwerp, it is reported, 
that recently Belgian military engineers succeeded in 
passing through the German lines and blowing up a 
railway viaduct at Bierghes, between Mons and Brussels, 


| and about fifteen miles from the capital. A telegram from 


Weihsein says that Chinese troops have blown up and 
destroyed a railway bridge over the Tayu-ho. These 
are, of course, only a few instances of the work of destrue- 


tion which is going on in all parts of the vast field of 
hostilities. 
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SEWAGE DISPOSAL WORKS 


AT AUCHTERDERRAN 











Fig. 1—18-INCH PIPE RIVER-CROSSING AT EASTER BOWHILL 








Fig. 2—12-INCH 





PIPE RIVER-CROSSING AT BOWHILL BRIDGE 




















Fig. 3—-GENERAL VIEW OF WORKS DURING CONSTRUCTION 





Fig. 4—COMPLETED WORKS SHOWING TANKS AND FILTERS 














Fig. 5—THE FILTERS AND DISTRIBUTORS 


NEW SEWAGE DISPOSAL WORKS AT 
AUCHTERDERRAN. 


A sMALL. but interesting sewage disposal installation 


has recently been completed at Auchterderran,; and | 


was formally put to work on July 29th by Mr. Archi- 
bald Bowman, the chairman of the Kirkcaldy District 
Committee of the Fife County Council. 

The rapid development of coal mining in Fifeshire 
has brought with it the problem of river pollution 
both by industrial processes and by the massing of 
population. The disposal works in question, which 
have just been carried out, deal with the latter aspect 
only. The river Leven flows out of Loch Leven, and 
after a course of some 15 miles falls into the Firth of 
Forth, beside the town of Leven, about 20 miles sea- 
ward from the Forth Bridge. 
is in Kinross-shire, the river Leven, with its chief 
tributary, the Ore, and various smaller affiuents are 
Fifeshire streams. The Leven has a fall of 350ft. in 
its comparatively short course, and as far back as 


Although the Loch | 





1827 parliamentary powers were obtained for improv- 
ing the channel and regulating the flow. It is 
‘** harnessed” almost from end to end, and on its 
banks the operations of paper-making, bleaching, 
and distilling are carried on. The Ore runs through 
a part of the country in which coal mining has in 
recent years been very rapidly developed. The result 
is that both these rivers have been seriously polluted 
both by industrial wastes and by domestic sewage. 
The various parties concerned—private owners, 
burgh authorities, and county authorities—are alive 
to the need for remedial measures, and from time to 
time works have been carried out with this object. 
The river Ore has in its immediate neighbourhood 
many populous places, singly and in groups, and one 
of these groups, including Auchterderran, Bowhill, 
Cardenden, and Jamphlars, was formed into the 
Auchterderran special drainage district, under the 
Kirkcaldy District Committee of the Fife County 
Council, which is responsible for the sanitary adminis- 





Pig. 6—CONSTRUCTION OF THE TANKS 


tration of the area affected, and it is under the direc- 
tion of this body that the works which we are about 
to describe have been laid out. The district in 
question was, not so very many years ago, a quiet 
country parish; it is now a busy group of colliery 
villages, and the population for which it has been 
found necessary to make provision is 7000, the water 
supply to which is at the rate of 35 gallons per head 
per day. 

The district drained lies on both sides of the Ore, 
and sewage formerly entered the river and its tribu- 
taries by a number of scattered outlets. Owing to the 
configuration of the ground, it was a matter of con- 
siderable difficulty to collect the sewage and to bring 
it to one place for treatment, and at first it seemed 
that either there would have to be several disposal 
sites or that there would have to be pumping. Pump- 
ing, however, was obviously to be avoided if possible, 
and the cost of management would certainly be less 
and the efficiency of the treatment probably greater 
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if the whole of the sewage could be dealt with in one 
place rather than in several scattered spots. After 
1 considerable amount of investigation, a scheme 
hv which the sewage was all collected and delivered 
to one site for treatment was finally adopted, and the 
scheme, as earried out, is purely gravitational. 


average cost of these sewers, including manholes, 
being about 8s. 3d. per yard run, or about £4000 in all. 

The disposal works are situated on the north side 
of the Ore, immediately above the point where the 
Kirk Burn joins that stream. The ground was 
comparatively flat and no exceptional amount of 
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that whereas the Dortmund tank at the inlet end is 
arranged in line with its corresponding main tank, 
the Dortmund tank at the outlet end is arranged at 
right angles to its main tank. The primary treat- 
ment or sedimentation tanks are therefore in two 
sets, each set consisting of three tanks. One set or 
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Fig. 7—PLAN~AND SECTIONS" OF TANKS 7AND—FILTER: BEDS 


There was a further difficulty to be faced, which ; earthwork was needed. The sewage enters the 
has had serious results in other parts of the country, | works through a double grit chamber with a total 
and that was that mining developments might alter | capacity of about 1320 gallons, and passes through 


the levels. 
consultation with the representatives of the Fife 
Coal Company, Limited, by placing the works at a 


spot which is likely to be among the first to sink, and | 


by laying the sewers with such a general direction 
that the lower end in each case would go down sooner 
than the upper end. Moreover, the works have been 


so arranged that there is considerable margin for ad- | 
should | 


justment in the distributing apparatus 
irregular settlement take place. 

Fall was economised by the early concentration of 
the flow into a main outfall sewer, and by finding a 
route for this sewer somewhat shorter than that of 
the river. The main outfall sewer is 18in. in dia- 
meter, and it follows closely the valley of the Ore, 
mostly on the south side, but crossing to the north 
a short distance above the purification works. The 
Den Burn is also crossed further up, and two branch 
sewers come into the main sewer across from the 
north bank of the Ore. The main sewer as it crosses 
the latter river is formed of an 18in. steel tube with 
a self-supported span of 32ft. The two branch 
crossings are by means of 12in. steel tubes with spans 
of 34ft. and 30ft. respectively, while the Den Burn is 
crossed by an 18in. steel tube with a span of 18ft. 


These crossings were necessary in order to get the |. 


straightest, and therefore the shortest, route for the 
sewer, and also to avoid going against the probable 
direction of the coal workings. Saving where the 
crossings come, the main outfall is composed of stone- 
ware pipes 18in. diameter. It has a gradient of 
1 in 700, and its total length is about one mile. Pro- 


vision is made for flushing the system by turning pit 
water through it when required. The works altogether 
included about 5} miles of sewer of sizes varying 
from 18in. to 9in., with about 120 manholes, the 


| 
| 


This was met as far as possible, after | screens into either or both the rmhain treatment tanks. 


These tanks are rectangular in shape, 42ft. long, 
18ft. wide, and 10ft. deep, and each has at each 
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both or parts of both can be used at any one time. 
The sludge, which is deposited in the end Dortmund- 
like tanks, may be drawn off from time to time by 
the pressure of the liquid in the tanks, the sludge 
being either wheeled at once to an area of land pro- 
vided for it, or discharged for partial drainage into 
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Fig. 8—PLAN OF 


end a rectangular tank 18ft. square, these tanks 
being of a modified Dortmund type and being pro- 
vided with deep bottoms shaped like inverted cones. 
The accompanying drawings—Fig. 7—show the shape 
of these tanks and also their arrangement. It will 





be seen that they are not placed in a straight line, but 
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DISPOSAL SITE 


two sludge tanks, which together have an area of 
42ft. by 10ft. and the average depth of which is 5ft. 
The total capacity of the main tanks is 172,000 gallons. 
A storm tank with a capacity of 51,000 gallons has 
been built in the space between the main tanks and 
the river. All the tanks are constructed of concrete 
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reinforced with expanded metal and steel rods, the 
main tanks being roofed, soiled over, and sown with 
grass. 

The effluent from the primary treatment tanks is 
dealt with by means of a large filter bed which 
measures 166ft. long by 101ft. wide and has an average 
depth of 5ft. This bed has a central longitudinal 
ridge in its floor which is sloped from this ridge to 
the sides, so that the liquid, after percolating through 
the filtering medium, may naturally drain to the sides. 

The floor is covered with Mansfield’s semicircular 
tiles so as to form a through air passage across the 
filter. The filtering medium is whinstone, of sizes 
varying from 3in. over the tiles to }in. on the surface. 
It is laid on the tiles to an average depth of 4ft. 6in. 
Whinstone is not quite so effective, bulk for bulk, 
as a material with a rougher surface, such as clinker, 
would be; but, on the other hand, it is much more 
durable. It was considered to be of more importance 
to produce a moderately good effluent by the use of 
@® permanent material which would not crumble 
than to endeavour to get a higher class effluent by 
using a material which might cause trouble by dis- 
integration. The far end of the filter bed is left 
with a temporary end wall, as it is anticipated that 
the length of the bed—which can be prolonged so 
as to increase the area by 50 per cent.—may have 
to be increased before long. 

The tank liquor is distributed over the surface of 
the filter by means of four Fiddian monorail dis- 
tributors. This distributor, as many of our readers 
will doubtless be aware, is in the form of a long water- 
wheel, to which the tank liquid is delivered by pipes. 
When the buckets of the water-wheel are filled the 
extra weight on one side of the wheel causes it to 
revolve and hence to travel along the bed, scattering 
the fluid on to the filtering medium in its passage. 
In the earlier installations the distributor was pivoted 
—and supplied with liquid at one end, so that when 
the wheel was turned by the weight of the liquid it 
also went round on its pivot, the filter bed being, of 
course, circular in plan. The apparatus was first 
adapted to rectangular filters by allowing it to run 
on a rail at each end, the feed being from a long trough 
from which the liquid was drawn by syphon. The 
monorail type as used at Auchterderran is a further 
development, the distributor being balanced on a 
single centre rail instead of being carried by a rail 
at each side. A small proportion of the weight is, 
however, carried on the edge of the feeding trough, 
from which, as in the double-rail type, the distributor 
is fed. In the present case there are two troughs, 
each of which feeds two distributors. There are 
therefore four distributors and four rails. Any of 
the four distributors can-be thrown out of action, 
without interfering with the others, by shutting 
off its supply of liquid. Each distributor travels 
from end to end of its section of the filter. When 
it reaches the end it strikes a stop which throws over 
the feeding arrangement and sends the liquid on to 
the other side of the wheel. The distributor then 
moves in the opposite direction till it reaches the 
other end, when the feed is again reversed, and so on. 
The more liquid there is the faster the distributors 
move. The troughs and rails are carried on adjust- 
able chairs, so that any slight settlement is readily 
corrected. The effluent from the filter bed is passed, 
before it is discharged into the river, through one of a 
pair of humus tanks, which are also of the Dortmund- 
like shape, and the combined capacity of which is 
71,000 gallons. 

The cost of the purification works was about £6000, 
the total with sewers being about £10,000, this figure 
including everything but the cost of the land and legal 
expenses. The whole of the work was carried out in 
between fourteen and fifteen months by David 
Adamson and Co., of Cowdenbeath, and the engineers 
were Messrs. Gilbert Thomson and Ferguson, of 
Glasgow, to whom we are indebted for the particulars 
from which the foregoing article has been prepared 
and for the drawings and half-tone engravings which 
accompany it. 








NINE MONTHS’ CLYDE SHIPBUILDING. 


THE effect of the war on the shipbuilding industry of 
the Clyde was at first, naturally, one of an arresting 
character, and although this did not long prevail—espe- 
cially where warship construction and equipment were 
concerned—it was distinctly enough reflected in the very 
meagre output of new merchant shipping launched during 
August. The Clyde output for that month, consisting of 
twelve vessels of 15,600 tons, proved the lowest for the 
period since 1886, when a tonnage of only 10,120 was 
recorded. Only once during the intervening period had 
the Clyde output for August been anything like so low as 
that for the present year, viz., August, 1891, when the 
tonnage was 15,790 tons. Apart from the restraining 
influence on the production of new vessels for mercantile 
service due to trade dislocation and sea risk, the ordinary 
pace of production was reduced through the increased 
effort directed towards completion of warship ton- 
nage, and through the reduction of the working forces 
by the call to arms. September returns, however, 
fully compensate for the shortage in August and the com- 
paratively small output during July. Altogether there 
were launched on the Clyde during September seventeen 
vessels of 56,840 tons, as compared with 77,400 tons last 
year and 54,700 tons in 1912. In no other year has the 


September Clyde output been higher than 53,000 tons. 
The output for the nine months of the present year 
aggregates 170 vessels of 356,300 tons, this being 131,900 





tons less than for the corresponding period of Jast year, 
which constituted the record, including as it did such 
t vessels as the Aquitania of 47,000 tons, the 
Calgarian of 18,500 tons, and the Geria of 14,200 tons. 
In respect of large contributary items the output of the 
present September is also very noteworthy. Five of the 
seventeen vessels launched were over 7000 tons; one of 
them, indeed, approached 14,000 tons, and several were 
notable on account of their propulsive machinery. The 
twin-screw steamer Tuscania of 14,000 tons was launched 
by Alex. Stephen and Sons, Limited, for the Anchor Line, 
and is being engined by the builders with turbines geared 
down to the propellers. This vessel, with her sister ship 
Transylvania, launched in May by Scott’s Company 
at Greenock, are the first ocean liners to be fitted with 
geared turbines. The Mahanada of 7200 tons, built by 
Charles Connell and Co. for J. and T. Brocklebank, Liver- 
pool, is also being fitted with geared turbine engines by 
David Rowan and Co., and is to be followed by two other 
vessels of like tonnage also having geared turbines. 

As regards new contracts booked during the three months 
forming the third quarter of the year, the war, of course, 
has had a marked effect on the situation. Orders during 
August and September have been few and for most part 
unimportant, although information as to actual contracts 
has not been so accessible as in ordinary circumstances. 
During July several contracts of importance were made with 
foreign owners, which the subsequent war outbreak may 
have nullified or indefinitely deferred. Two examples 
are an order by the Hamburg-Amerika Company for 
a steamer estimated to cost £320,000, and one by the 
Hungarian Levant Steamship Company for a steamer of 
8000 tons. Apart from these, other orders of note booked 
during the quarter comprise a twin-screw passenger 
steamer of 15,500 tons and 18,000 indicated horse-power 
for the P. and O. Steam Navigation Company ; a cargo 
steamer of 340ft. length for Glasgow owners ; and a high- 
speed Channel steamer for the London and South-Western 
Railway Company. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





RAILWAYS IN CHINA.—TIENTSIN-PUKOW 
RAILWAY, NORTHERN SECTION. 


Str,—I regret that I must take the very strongest exception 
to statements in the article under the above heading, published 
in your issue of June 19th last. 

In concluding the article your representative has written as 
follows :—‘‘ I cannot close this article without expressing sur- 
prise and regret that the engineers of both sections did not meet 
and decide on common action, especially with regard to matters 
which would affect through running before work was com- 
menced. It seems to have been overlooked that although the 
money for the respective sections was lent by different countries, 
the railways were being built by the Chinese Government for 
the benefit of China. In both agreements it is stipulated that 
on completion the two sections shall be run as one line and under 
one management. It baffles me to understand how, in view of 
this, two engineers could commence work without a thorough 
understanding.” 

For this statement there is no justification, and in support of 
it no evidence has been put forward. From beginning to end 
there was the most complete agreement between my German 
confrére and myself as to every point. No question which could 
affect through running was decided without consultation and 
without complete agreement being come to. We met very 
many times before the work of construction was commenced, 
and decided on the various standards to be adopted. Taking 
the existing Peking—Mukden and Peking—Hankow Railway 
standards as a basis to start from, we made such modifications 
as were necessary to bring them up to date, such as increasing 
the bridge loads and adapting the minimum structure so as to 
take the rolling stock of all existing Chinese railways. We 
exchanged drawings of all rolling stock, stations, and of every 
essential particular. The result is a railway which, from an 
engineering point of view, is practically uniform. The weight 
of rail, the ruling gradient, the power of the locomotives, the 
loading of the bridges, the capacity and construction of the 
rolling stock, arrangement of the station yards— in fact, every- 
thing which is essential to through running—is identical. 

There are two differences which would strike a casual observer, 
but which an Engineer would see through. The freight cars 
on the Northern and Southern Sections are painted different 
colours, and on the Northern Section a peculiar form of rather 
florid architecture has been adopted for the station buildings, 
which is quite unique in appearance. 

In the face of your representative’s very positive statement 
that there are differences which affect through running, I must 
ask you to give me space to defend myself. You will under- 
stand that under present conditions I can hardly ask my German 
confrére to join me in a protest, as he would have done at any 
other time. Your representative states correctly that, for the 
Northern Section, the German standard rail has been adopted, 
and for the Southern Section the British standard. The weight 
of the rail is the same, so that through running is not affected, 
and it is hard to see what other course could have been adopted. 
The Sandberg section, already in use on the Peking~Mukden 
and other Chinese Government Railways, would have been 
adopted for the Southern Section, but that the Hanyang Steel 
Works, the only rail mills in China, specially asked for the British 
section to be adopted. It seemed hardly possible or desirable 
for a British engineer to oppose their wish. The sleepers are 
of the same dimensions on both sections, and the depth of 
ballast is also the same. Practically, therefore, there is no 
difference as regards the lines. 

Your representative mentions nothing about the design of 
the bridges, so he is probably satisfied that they correspond in 
all necessary particulars. He has, however, some remarks 
about rolling stoek, and in these he has gone hopelessly astray. 
He writes :—‘‘ The carriages are all fitted with the Westinghouse 
brake and the Janney type of coupling has been adopted. In 
these two particulars they correspond to the practice of the 
Southern Section and of the lines to the North, but in almost 
every other particular they are different. Even the system of 
carriage heating is different, so that it would be impossible to 
take through passengers with any degree of comfort in cold 
weather.’’ Now, the fact is that, with the exception of a few 
special cars, the rolling stock of the Northern Section is copied 
exactly from that of the Peking-Mukden Railway, the line to 
the North, which is referred to in the foregoing extract. I 
introduced a few innovations on the Southern Section, such as 
making the goods car bodies of steel instead of wood. The real 
difference, however, is the colour. The goods cars of the 
Northern Section are painted red, while those of the Southern 
Section are painted black, and those of the Peking~Mukden 
Railway are painted yellow. In practice we do not find that 
this affects through running, and it is a certain convenience in 
sorting cars. 

To come to the system of heating. Here, again, the Northern 
Section agrees with the Peking~Mukden Railway, and heats by 





steam from the locomotive or from a special boiler. On the 
Southern Section special heaters have been put on the first and 
second class cars, which gives greater facilities in the case of 
mixed trains and interferes in no way with the steam heating 
of other cars. The only objection which can be urged against 
the system is the small extra cost of the heater on each car, 
Probably of all the many systems used throughout the world 
this is the most effective. 

Next, we come to your representative’s statement that the 
German language is used on the German-built lines. This is not 
true of the Northern Section of the Tientsin—Pukow Railway, 
which uses the English language in all time tables and public 
announcements and also in their accounts. There has evidently 
been some confusion here with the Shantung Railway, which 
belongs to a German company and, naturally, uses the German 
language. 

A few words are necessary as regards cost. The accounts 
of the Chinese Railways being kept in taels and silver dollars, 
comparison on a sterling basis is difficult owing to the continual 
fluctuations of exchange. Within the past month, for instance, 
silver has fluctuated in value by more than 15 per cent., and 
during the twenty-seven years since the Peking—~Mukden Railway 
was commenced the value of the tael has varied between 5s, 6d. 
and 2s. 3d. Comparison of costs between railways built at 
different periods is therefore liable to be very misleading. 

The figures quoted by you give a fair comparison between 
the cost of the Northern and Southern sections, as the expendi- 
ture was made in each case about the same time, and on the 
whole the rate of exchange did not fluctuate much during the 
time of construction, although there have recently been rapid 
changes. 

I regret very much having to contradict your representative 
so flatly as to the alleged differences between the Northern and 
Southern sections. No doubt he has had to remember facts 
about a great many railways, and it has been difficult not to 
confuse them. His accusations have been specially disconcert- 
ing in view of the extraordinary pains that were taken to make 
everything uniform. As an instance of this, a careful search 
was made as soon as through running was commenced to see 
if there was anything on either section the standardisation of 
which had been overlooked and which might lead to delay, 
however slight. It was found that the water cranes on the 
Northern Section were 8in. lower than those on the Southern 
Section, and although this caused no inconvenience with exist- 
ing locomotives, they were immediately altered so as to be in 
exact conformity. This was the only point which could be 
discovered where any alteration was necessary. 

Your representative was given every facility for examining 
our railway and rolling stock, had he cared to avail himself of it. 
He was taken in one of our saloon cars all over the Southern 
Section, and from Tsinanfu to Tsingtao, on the Shangtung 
Railway. For five days I was present with him myself, and had 
I known that he possessed any fears as to the construction of the 
rolling stock I would have been happy to reassure him and to 
produce the working drawings. From Tsinanfu to Tientsin 
he travelled in an ordinary first class car, and no doubt he found 
certain differences between that car and one specially fitted to 
suit the ideas of an engineer-in-chief. The differences, however, 
are superficial, such as colouring and upholstery, and do not 
affect the running of the cars. The railway was still under 
construction and the cars of the Northern Section still bore the 
construction and shipping marks printed in German. This, 
however, was merely accidental, and was not part of the design. 

Tenclose a copy of the report to the end of the year 1912, which 
gives full details of the cost of the work. It also explains how 
it is that, owing to the financial situation in Europe, it has not 
been possible to float the whole of the loan arranged for in 
accordance, with the engineer’s estimates, so that the completion 
and final equipment of the railway cannot at present be carried 
out. T. W. T. Tuckey, 

Engineer-in-Chief, Southern Section. 


Srr,—Mr. Tuckey’s letter is occasioned by my expression of 
regret ‘‘ that the engineers-in-chief of both sections did not meet 
and decide on common action with regard to matters that would 
affect through running.” Mr. Tuckey informs you that they 
did meet ‘‘ very many times before the work of construction was 
commenced, and decided on the various standards to be adopted.” 
He then goes on practically to repeat all I said about the con- 
struction of the railway itself, only incidentally mentioning 
the matter of want of uniformity in rolling stock, whereas the 
remarks to which he objects had reference only to this item. 

I take Mr, Tuckey’s word for it that he and Mr. Dorpmiiller 
met very many times, and I apologise for having implied that 
they did not. But it will be conceded by any independent 
traveller on the two lines that these meetings did not result in 
much as far as uniformity in rolling stock is concerned. To 
affect to believe that my remarks implied essential differences 
in the construction of the lines themselves is ridiculous in the 
face of the existence of a daily through service. Gradients, 
rails, sleepers, bridges, ballast, finance, and costs of construction 
have nothing to do with the question, although the confirmation 
of most of what I said about them makes up the bulk of Mr. 
Tuckey’s letter. I repeat that the differences are such that it is 
‘‘impossible to take through passengers with any degree of 
comfort in cold weather.”” And, with the acknowledgment that 
the two engineers did meet, I confirm every other word of my 
article. 

Mr. Tuckey says the Northern Section followed the Peking— 
Mukden line practice in the matter of rolling stock, but that he 
made a few innovations on the Southern Section. This expresses 
the trouble, and all concerned will be obliged to Mr. Tuckey for 
shouldering the responsibility, It would hardly become you, 
Sir, to notice Mr. Tuckey’s facetious remarks about the colour 
of the rolling stock. : 

Mr. Tuckey thinks it necessary to write at length about costs 
of construction and concludes by remarking that my figures are 
fair. I don’t wonder at this, as he gave them to me. 

It is quite true that Mr. Tuckey accompanied me for five days 
in his own private car. I am greatly indebted to Mr. Tuckey 
for this and many other kindnesses ; but although he implies 
that I was taken in by cars being painted different colours and 
by florid architecture, ‘‘ which an Engineer—the big ‘ E’ is 
his—would see through,” the courtesies which, I am pleased to 
say, were universally shown to me as your representative cannot 
be expeeted to disarm fair criticism. 

Your SPECIAL COMMISSIONER TO THE East. 





GREAT BRITAIN AND FOREIGN TRADE. 


Srr,—The letter of Mr. Charles H. Luke, combined with the 
articles on ‘‘ Unemployment ” and “‘ The Sugar Supply,” form 
a noteworthy presentment of current economic problems, with 
suggestions for their solution. Mr. Luke’s scheme for the division 
of the Board of Trade into three departments, each in charge of 
a Minister directly responsible to Parliament. provides a more 
suitable means of dealing with existing difficulties than any 
single Board with a multiplicity of duties. 

The articles deal with two questions of urgency, which would 
naturally fall in the provinces of the Labour Minister and the 
Minister of Commerce, The public could bring pressure to bear 
on those in authority in order to ensure prompt and adequate 
measures being taken to cope with difficulties which, if neglected, 
may lead to serious national ill. Now is the time when the habit 
of “muddling through’? must be dropped once and for ever, 
if Britain is to remain in the ranks of the Great Nations: at 
this moment all minor disagreements are forgotten, and as a 
united people we are prepared for the changes foreshadowed in 
your last issue. 


October 12th. A. WILLIAMS PRICE. 
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RAILWAY MATTERS. 


In our issue of the 2nd inst. we gave the number of 
signals on the Great Western Railway. From information 
supplied by the Lancashire and Yorkshire Railway Com- 
pany we find that on that line there were 809 signal-boxes, 
13,500 signals, 8000 sets of points coupled to signal-boxes, 
and 21,514 working levers. 


Tue three fast turbine steamers constructed for the 
Fishguard and Rosslare service are now being utilised in the 
national interest in connection with the hospital work 
arising out of the war. The usual appearance of the vessels 
has been entirely changed, the black hull having been 
converted into one of white with a broad green band 
from stem to stern, intersected amidships by the “ Red 
Cross” on a white ground. 


Ir is officially considered that the war will not appreci- 
ably retard the carrying out of the Melbourne suburban 
railway electrification scheme. Only some £6000 of 
material is of German origin, and it can be obtained else- 
where. In connection with the Sydney railway station 
lighting and signalling projects, a portion of the work has 
already been carried out, but owing to the difficulties in 
obtaining supplies of apparatus from Europe, the com- 
pletion of the scheme is uncertain. 


At a meeting held recently between representatives 
of the railway companies and of the National Union of 
Railwaymen and the Associated Society of Locomotive 
Engineers and Firemen, it was decided that in view of the 
national crisis the existing Conciliation Board scheme and 
all agreements thereunder shall continue in force for the 


present and until such time as either of the parties gives | 


notice to determine otherwise. It was also agreed that 
the present members of the men’s side of the Board shall 
continue in office, and that no fresh elections shall be held 
during the suspensory period. 


In this column in our issue of July 17th we gave some 
particulars extracted from the Inter-State Commerce 
Commission Signal Returns, dated January Ist, 1914, as 
to the mileage of railways in the United States protected 
by the block system. From the same return we find that 
there are on those railways 8312 locking frames, of which 
1170, or 14 per cent., are operated by power. There are 
142,122 working levers, which works out at 17 levers on 
an average per .locking frame. These are recorded as 
working—although the totals do not agree—55,418 running 
signals, 28,969 shunting signals, 3157 ‘‘ other signals, 
42,011 sets of points, and 27,291 derails. 


WE have already referred to the fact that the railways 
of Great Britain have provided ambulance trains, to 
designs of the medical officers attached to the War-office, 
for the conveyance of the wounded from Southampton 





| 
| 


| 





and other ports to hospitals and other nursing institutions | 


The Great Western Company provided two 
trains. Already several of the ambulance trains have 
made trips over the Great Western Tailway. On Septem- 
ber 2nd, 135 wounded were conveyed from Southampton 
to Bristol. On September 13th, 120 wounded (including 
57 Germans) were taken from Southampton to Oxford, 


inland. 


and 120 wounded from Southampton to Cardiff. On | 


Spetember 17th, 120 patients—all invalids from the North | 
| circuit and for the engine starter. 


Sea Fleet—travelled from Leith to Plymouth. 


Tue sinking of the fifth and last section of the tunnel 
under the Harlem River, New York City, which is to be a 
part of the Lexington-avenue subway, has just been com- 
pleted. The tunnel is being built by submerging massive 
sections of steel tubes which, when connected in position, 
will be surrounded by concrete and form the bore of the 
completed tunnel. 
followed in building the Michigan Central tunnel under the 
Detroit River at Detroit. The final section, now placed 
in position, is 250ft. long. The other four sections are 
220ft. long. The sections are constructed on dry land, 


The procedure is similar to that | 


| 


| over 0.01, and prohibitive at 0.03 per cent. 


NOTES AND MEMORANDA. 


Ir is reported in an American contemporary that elec- 
tricity is being used for drying grain prior to its being 
ground. The heating unit is enclosed in the spiral screw 
which conveys the grain from the hoppers to the grinding 
stones. Drying the grain before grinding is said to make 
the grinding easier, and to ensure better quality of meal. 





Exrctnic lights for use in gas-charged rooms should be 
low candle-power carbon lamps, according to tests made by 
United States engineers. These tests showed that when 
incandescent lamps of high candle-power were broken in 
an atmosphere charged with inflammable gas, the gas was 
ignited in a large proportion of the cases. Tungsten lamps 
ignited the gas in 25 to 85 per cent. of the tests. The 
8 candle-power 220-volt carbon incandescent lamp, how- 
ever, caused only one ignition in twenty tests, and this 
was a test made by breaking the tip from the bulb and 
allowing the gaseous mixture to enter in a small stream 
which did not break the filament. For additional safety, 
it is recommended that wiring for electric light where 
gas is present should be installed in iron pipe conduits. 
If switches are used where gas is liable to be present, the 
switch boxes should be made gas-tight. As an additional 
safeguard the incandescent bulbs may have heavy glass 
outer globes and metallic shields outside. 


EXPERIMENTS have been made in Belgium to ascertain 
the effects of foreign metals on the rolling of zine, according 
to which cadmium is harmful above 0.25 per cent., while 
with 0.5 per cent. rolling is impossible. Arsenic, 0.02 per 
cent., markedly increases the hardness, and with 0.03 per 
cent. the metal is too brittle for practical purposes. 
Antimony is less objectionable than arsenic, as 0.07 per 
cent. does not increase the hardness ; but 0.02 per cent. 
is enough to produce a striated surface on the rolled sheet, 
which makes it unsaleable. Tin is objectionable when 
Copper does 
not harden until it reaches 0.08, and with 0.19 per cent. 
the zine is unworkable. A permissible maximum of iron 
is 0.12 per cent., but this is easily reduced in refining. 
Though 1 to 1.25 per cent. of lead does not interfere with 
the rolling, a slight increase not only seriously affects the 
malleability, but the excess of lead remains unalloyed and 
forms patches on the sheet. The presence of two or more 
impurities together results in a combination of the injurious 
effects of each. 


PaRTICULARS of the ocean-going lifeboat Lundin, which 
makes extensive use of electricity for various purposes, 
were given in a recent issue of the Electrical World. The 
Lundin is a 36ft. petrol-driven lifeboat, with which it is 
hoped to make a trip across the Atlantic. The electrical 
equipment includes a three-plate electric stove, a 6-volt 
petrol engine starter, incandescent cabin lamps, electric 
fans, electric running lamps, a 7in. searchlight and wireless 
apparatus. Electricity was chosen for lighting and 
cooking in order to eliminate any chance of explosion or 
fire from petrol vapour coming in contact with exposed 
flames. Other reasons for the use of electricity were, of 
course, its convenience and cleanliness. A 2-5 kilowatt 
Sprague generator connected through a clutch and a 
silent-running chain furnishes energy for all the electrical 
equipment and, in addition, charges a 12-volt 80 ampére- 
hour Edison storage battery at the 15-ampére rate. The 
battery supplies energy for an emergency 12-volt lighting 
The boat is also wired 
with a 110-volt circuit of tungsten lamps fed with energy 
directly from the generator. The wireless apparatus has 
a sending range of 50 to 100 miles, but can receive messages 
from a distance of 400 to 600 miles. 


IN a recent issue of the Wireless World a description is 
given of the control of fog signals by wireless. The signals, 
which are placed at various points in the Firth of Clyde, 
and consist of Stevenson-Moyes gas “ guns,” in which a 
charge of acetylene and air is fired at intervals. The gas 
admission and ignition is quite automatic, and once the gas 


| is turned on the cycle of operations proceeds regularly. 


and the whole structure is floated into the river by its | All that is required is to control the gas valve electrically, so 


own buoyancy. 


Water is then let into the tubes, which | that it can be turned on in time of fog. The needle valve 


are gradually sunk into place, two large floats being used | used for the purpose is actuated by two electromagnets, 


to support the tubes as they are being lowered. 


Tue conciliation boards now in operation on the English 
and Scottish railways are the result of the Royal Com- 
mission held after the strike of August, 1911. The scheme 
submitted by Sir David Harret’s Commission was amended 
by agreement between representatives of the companies 
and of the men, and was to remain in force until November 
30th, 1914. In accordance with the terms of the scheme, 
the men gave six months’ notice at the required time of 
their intention to terminate the scheme, and from time to 
time meetings between the parties have been held to 
establish boards on amended lines. We have reason to 
believe that the discussions have been very amicable, but 
before a definite result could be arrived at the war broke 
out. At a meeting of the parties recently it was agreed 
that the present scheme should remain in force for the 
present, and that all agreements arrived at that may 
terminate meanwhile shall likewise continue. 


Srr CHartes Owens, formerly general manager and now 
a director of the London and South-Western Railway, 
speaking at the London School of Economics, at a lecture 
by Mr. Stephenson on ‘‘ The Relations between the Rail- 
ways and State in other Countries,” said, ‘‘ It was my 
pleasure some five or six weeks ago to meet the then 
Secretary for War. After dinner he took me on one side 
and said, ‘ Do you think, in any possible emergency which 
might arise in this country, the railways of the country 
would be able to cope with it adequately ?’ My reply 
was, ‘I would stake my reputation as a railway man that 
the War-office could not concentrate men and materials 
half as fast as the railways could deal with them, but the 
management must be left in the hands of railway men.’ 
We know that the War-office has wisely left the manage- 
ment of railways in this crisis in the hands of a committee 
of railwaymen, and the way in which the mobilisation 
took place and the way the Expeditionary Force was 
despatched are a testimony that the action the War-office 
took in handing the railways over to practical men was a 
wise and patriotic course.” 











one for opening and the other for closing. These are con- 
trolled by a relay working in conjunction with a special 
form of coherer, which receives the signals through a 
jigger transformer. The principal feature of the apparatus 
are the selective synchroniser, by which the apparatus only 
responds to a particular signal, different signals being 
employed for the turning on and turning off circuits. A 
14ft. receiving aerial of the wires is used, and the trans- 
mitting apparatus is of the simplest character, embodying 
synchronisers of similar nature to the receiving synchro- 
nisers for giving the correct signals. One of these fog guns 
is at work on Roseneath Patch and is worked from 
Gourock. Another is at Fort Matilda, and two more are 
about to be installed. 


AN article by Mr. E. Bate in the General Electric Review 
deals at some length with causes leading to the pitting 
and corrosion of condenser tubes. These causes may be 
briefly stated thus: stray currents from earthed systems, 
galvanic currents between the dissimilar metals of which 
the condenser is constructed, galvanic currents due to 
deposits of active material inside the tubes, use of unsuit- 
able mixture for the material of the tubes. The increasing 
use of negative boosters on earthed systems prevents 
the first-mentioned point from being of serious import- 
ance. Regarding the second point, the alloy of which 
the tubes are usually composed is electro-negative to the 
cast iron casing, so that no corrosion of the tubes could 
be caused by these currents. That the third cause is 
responsible for the greater majority of tube failures is 
borne out by the fact that 96 per cent. of the tubes 
examined by the author were pitted in the lower half, 
where, of course, all internal deposits would collect. It is 
suggested that in cases where the circulating water is 
drawn through a long line of cast iron piping, oxide of iron 
and carbon may be deposited in the condenser tubes, thus 
giving rise to injurious electrolytic action. The author 
is of opinion that, once local corrosion has commenced, it 
eannot practically be stopped. A suggested method of 
preventing this deleterious deposit in the condenser tubes 
is to treat the interior of the cast iron piping so as to prevent 
corrosion, and to keep the intake pipes as short as possible. 








MISCELLANEA. 

THE use of live high potential wires with success for 
repulsing attack is again reported in Belgium on the river 
Nethe, between Duffel and Lierre, about eight miles south 
of Antwerp, where a force of Germans is stated to have 
been held up by “ electrified wire entanglements” and 
“‘ absolutely shattered.” 


At a recent sitting of the Academy of Sciences in Paris 
Surgeon-Inspector-General Delorme gave an account of 
the sanitary condition of the troops. He said their spirits 
were excellent and their state of health perfect, only a very 
few being ill. He then read a paper which had been com- 
municated to him on the extraction of bullets and splinters 
from shells by means of giant electromagnets. 


Dr. CHartes P. STEINMETZ is credited with the pre- 
diction that within ten years there will be in operation 
not fewer than 1,000,000 moderate-priced electric vehicles 
the approximate price of which will not exceed £100, with 
a speed certain to average 20 miles per hour. Against the 
petrol cars, he claims the disadvantages of fuel and oil 
costs, the concentration necessary in driving a high-powered 
machine, and the need of constant attention to its engine. 


At the University of Manchester recently Dr. E. 8. 
Reynolds, Professor of Clinical Medicine, in his inaugural 
lecture, dealt with industrial diseases. Lead poisoning, 
he said, was by far the commonest and most serious of all 
the industrial diseases, and when a person came into con- 
tact with lead at all the smaller the quantity handled the 
greater were the chances of poisoning. The reason was 
that a person working in a trade well-known as liable to 
cause lead poisoning was educated to take precautions. 


A curious fact which does not seem to have become 
generally known, states the Manchester Guardian, is that 
the first nava! capture in the war was made partly, if not 
wholly, by a peaceable merchantman’s engineers. The 
prize was the German liner Belgia, which put into the 
Bristol Channel with copper, specie, and German reservists 
aboard. As the result of some conference between ‘the 
military authorities and the police, the captain of the 
steamer Highland Monarch put three of his engineers in 
charge of the Belgia’s engine-room, and so she was taken 
into port. 

THE large coal - producing area of North-West 
Durham is threatened with another water famine, and 
manufacturers are in a serious plight. The state of the 
reservoirs of the Weardale and Consett Water Company 
is daily becoming more serious. The private supply has 
been limited to one hour in forty-eight and all water for 
manufacturing purposes has been completely stopped, 
the pit supplies have ceased and the managements of 
collieries have heen informed that they will have to provide 
their own water for the pit ponies. The war has already 
laid many pits idle for the major part of each week, 
otherwise the effects of cutting off the supply for trade 
purposes would have been attended with more serious 
consequences. Some months ago a similar state of affairs 
arose, but bad as was the position then, the present state 
of affairs is decidedly more embarrassing. 


Tue Electrical Review gives statistics of the imports 
into Egypt of goods which are of interest to electrical 
manufacturers. An examination of these is encouraging 
to those at war with German trade, for the figures show 
that last year German influence in many lines was waning. 
In steam engines and boilers Germany makes but a poor 
show. Her imports in 1913 were less than half her 
1912 totals, whereas Great Britain’s sales increased by 
more than 50 per cent. Even in electrical machinery 
and petrol and benzine motors Germany imported little 
more than half the value that Great Britain did, whilst 
under the classification ‘“‘ other machinery (except agri- 
cultural) ”? she lost considerable ground last year to our 
manufacturers. It is to the lamp trade that the efforts 
of British manufacturers require to be directed, as here, 
in spite of a decline in the total Egyptian demand, Ger- 
many last year managed to extend her sales. Again, 
in telegraphic and telephonic apparatus Germany turned 
the tables on us. 

In pursuance of the Board of Trade scheme for assisting 
British manufacturers and traders to secure trade with 
British possessions and foreign countries formerly in the 
hands of their German and Austrian or Hungarian com- 
petitors, a further bulletin dealing with fireproof bricks, 
retorts, crucibles, &c., was recently issued. Of these, 
Germany exported in 1912 to the value of £643,700, while 
Austria-Hungary’s exports in 1913 amounted to £248,300. 
The exports of fireproof bricks, &c., not being separately 
recorded in the trade returns of the United Kingdom, no 
comparison between the exports of the three countries 
is possible. It is known, however, that there is a fairly 
large production of such goods in this country, and it 
would appear that the maximum amount of German and 
Austrian trade in fireproof bricks, retorts, crucibles, &c., 
which might be diverted to British manufacturers under 
present circumstances is £30,320 in the United Kingdom, 
and £683,420 in colonial and neutral markets, making a 
grand total of £713,740. 

ALTHOUGH the steel works in the Rhineland and West- 
phalia, especially those situated on the Lower Rhine, are 
suffering seriously from loss of their export trade, they 
find some compensation in the large orders for war material 
and permanent way material. According to a contem- 
porary, Krupp, the Rheinische Metallwaren-Fabrik, the 
Witten works and others which specialise in war material, 
have been working night and day for weeks past to meet 
the requirements. These works have lost on an average 
about 30 per cent. of their men, but some of the principal 
associations are endeavouring to make good this loss by 
drawing men from. industries that are suffering from 
depression. The question of employing prisoners of war, 
especially in mines, has also been raised, as it is of para- 
mount importance to maintain a continued supply of 
coal. The coal mines in the Ruhr district must now serve 
a much larger area than before, owing to the cessation 
of the imports of English coal. Many mines have lost 
about 40 per cent. of their men by mobilisation, and the 
supply of coal is diminished by about one-half, as the 
men working at the face have been drawn upon to a 
much greater extent than those working at the pit bank. 
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wT In order to avoid trouble and confusion, we 
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envelope, legibly directed by the writer to himself, a: 
ode hetantnae received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 


*3 All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
-— ptosis bg ot a publication, but as a proof of good faith, No notice 

taken of anonymous communications. 


- We cannot undertake to return nee or manuscripts ; we must 


therefore request correspondents to keep copies. 
REPLIES. 
A.E.B. (Bedford).—The depth of the bed depends largely on circum- 
stances and the particular conditions of each separate case. No 


hard-and-fast rule can be laid down. In some cases excellent results 
have been obtained with 3ft. 6in. In other instances, beds 5ft. 
and more in depth have been employed. 

. P. (Glasgow).—-Torpedo nets are constructed of steel and are let 
down from booms projecting from the side of the vessel. They 
usually extend over only the vital paris of the ship’s hull, the 
magazine, boiler and engine-rooms, &c. In our most recent warships 
they are not fitted. They are primarily intended for defence against 
torpedo attack when the vessel is in harbour or otherwise at rest. 
At sea their use reduces the speed of the ship to a prohibitive degree, 
in some cases to as low as 5 knots, 


- 








DEATH. 


On 8th October, 1914, after a serious illness, Mr. ALBERT Donson, General 
Manager and Secretary of, and long associated with, the Aster Engineer- 
ing Company (1913), Limited. 
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OCTOBER 16, 1914. 
The Corrosion of Brass. 


A GAME favoured, we are told, particularly by 
junior members of the Bar, is the Mock Trial. A 
prisoner is indicted of some crime, witnesses for and 
against him are subpoenaed, a jury empanelled, and 
barristers engaged upon one side and the other. A 
judge hears the case, and insists upon strict observ- 
ance of all the rules of evidence. Not only is a great 
deal of amusement got out of this game, but a great 
deal of excellent training, and, when a clever judge 
is seated on the bench, much experience is gained in 
the value of evidence. We have often wondered if 
it would not be possible for scientists to devote an 
occasional evening to a trial of the kind in place of 
the dreary meetings now the rule, which successfully 
invoke sleep when the discomfort of the seats does not 
preventit. The president should be judge, the members 
of Council, if a dozen of them could be induced to at- 
tend after a council dinner, should be the twelve good 
men and true; scientists of repute the witnesses, and— 
one must let them talk—professors the senior and 
junior counsel. The prisoner, however, should be no 
mere man, but some “fact” in dispute, say, allotropic 
iron, the missing quantity, firebox stays, the corpus- 
cular theory, action at a distance, screw propellers, 
and so on, any one of the hundreds of things which 
have been fought over since man began to think 
scientifically and have not yet been settled. We can 
imagine, for example, a magnificent “ trial ’’ with the 
marine Diesel engine as “ prisoner.” The charge 
would be that he was costly, extravagant, un- 
trustworthy, and—for the moment—of German 
origin. A dozen witnesses, all sound steam engine 
men, 70 per cent. of them with axes to grind, would 
support the accusation with their evidence, and the 
barrister for the prosecution, an absolute out-and-out 
steam engine man—who shall be nameless—would 
deliver an impassioned speech to the jury on the many 
offences of the prisoner. For the defendant an 
equally ardent internal combustion professor—it is 
unnecessary to give his name—would produce 
evidence from a body of witnesses of whom 90 per 
cent. were interested in the sale of Diesel engines. 
He also would deliver a not less impassioned address 
to the jury. Cross-examination would, of course, be 
dropped in in its proper place, according to the pro- 
cedure of his Majesty’s Courts of Law. This cross- 
examination would be extraordinarily instructive, and 
expert witnesses on both sides would find themselves 
hard put to it to face the questions of a really shrewd 
“ barrister.” We imagine that the “ public,” the 
general body of members filling every corner of the 
hall and kept fully awake by the excitement of the 
examination-in-chief, the cross-examination, the re- 
examination, the caustic comments of the “ judge,” 
and the obvious uneasiness of eminent witnesses on 
elementary scientific facts, would leave with clearer 
ideas on the guiltiness or innocence of the “ prisoner ” 
than they had ever had before. Alas! that such a 
transcendent evening can never be. 

This vision is inspired by a paper and a reply to it 
which have recently come to our hands. The paper 
is one that was to have been read before the Institute 
of Metals at its September meeting, and the reply 
constitutes the “remarks” which two members 





would have made upon it. The former is a contribu- 

tion by Mr. Arnold Philip on the corrosion of con- 

denser tubes, in which certain statements made by Dr. 

Bengough and Mr. Jones in the second report to the 

Corrosion Committee of the Institute of Metals are 

closely examined. If a mock trial were held upon 

the question at issue between these experts, “ coke ” 

would be the prisoner and would be accused—Mr. 

Arnold Philip principal witness for the prosecution 

—with causing corrosion of brass. Dr. Ben- 

gough and Mr. Jones would be principal witnesses 

for the defence. Roundly the case is this. Messrs. 

Bengough and Jones made a few experiments, when 

preparing their second report, on the influence of car- 
bon upon the corrosion of condenser tubes, and found, 

apparently to their own surprise, that there was no 
appreciable action. Of these tests one only was 
quantitative, the others were qualitative, and coke 
was not the only form of carbon used. Mr. Philip 
considers that to deduce from one quantitative test 
that coke does not increase the rate of corrosion was 
unjustifiable, and in his paper he gives records of a 
short series of tests made by himself which apparently 
prove that coke has a very marked effect upon the 
rate of corrosion. The facts are set forth at 
greater length in an abstract of the paper which we 
give on page 375. Hence we have two observers, 

both well trained and experienced in their work, 

arriving at diametrically opposite conclusions, Let 
us glance first at Mr. Philip’s experiments; his 
argument appears to us to be unnecessarily elaborated, 

and if his experiment is right all his dialectics are 
unnecessary. Words are never as convincing as 
facts. Hence the whole of his case may be reduced 
easily to its important elements. Mr. Philip took 
lengths of Admiralty condenser tubes, 70:29 with 
1 tin, split them longitudinally, annealed them, 
flattened them out, and cut them up into lengths of 
3in., with a surface area of 6.32 square inches. Some 
of these test pieces were put into glass tubes open at 
both ends, and part of the length was packed with 
small pieces of coke in some cases, and in others 
with clean pebbles; whilst others were placed alone 

in tubes or hung by threads in an open tank. 

All were kept in running sea water for thirty days. 
The average percentage loss of weight of the 
coke-packed specimens was 4.5; of the pebble- 
packed pieces 0.17; and of the others 0.29 and 
0.23. Mr. Philip would seem perfectly justified 
in concluding from these figures that coke does 
materially accelerate corrosion. There are, however, 
two curious facts to be noted. First, from examina- 
tion of the specimens, it is clear that corrosion has 
been apparently as rapid all over the surface as over 
that part, the lower half, of each test piece which 
was in contact with the coke. On this point Mr. 
Philip’s explanation is invited by Messrs. Bengough 
and Jones. It is possible that the coke moved about 
in the tubes all the time, and so caused action at all 
parts, but Mr. Philip’s use of the word “ packed ” 
would certainly suggest that it was pressed in too 
tight to permit movement. In any case, the arrange- 
ment of specimens in the tank was such that the move- 
ment of water through the tubes must have been 
very slow. Much tooslow, we should say, to cause any 

active movement of the coke, and so cause “erosion ”’ 

of the brass, which has been hinted at as a cause 
of the rapid loss of weight. Another point to which 

attention may be directed is the effect of the pebbles. 
If coke increased corrosion they seem to have reduced 
it, for the loss of weight of the pebble-packed speci- 
mens was not much more than half that of the un- 
packed specimens. The explanation of this fact 
offered by Mr. Philip is that the pebbles hindered the 
circulation of the water through the tube. The 
point needs further elucidation ; we should like to 
have evidence that the rate of corrosion is propor-— 
tional to the rate of movement of water over the 
corroding surface. A rapid circulation might prevent 
polarisation, but there is no evidence that the move- 
ment through Mr. Philip’s tubes was any more than 
sluggish. However, the point is of little consequence 
in the present instance, save that it may be taken as 
giving further support to the coke-corrosion test, for 
it is clear that the coke, too, must have diminished 
circulation ; hence, if circulation has anything to do 
with it the rate of corrosion in the coke tubes would 
have been increased by about one-third if the rate 
of circulation through those tubes had been the same 
as through the control tubes. Hence, if anything; 

Mr. Philip’s contention that coke in contact with 
brass does increase the rate of corrosion, and that 
Messrs. Bengough and Jones were wrong in the con- 
clusion that it did not is strengthened. Their reply 
to Mr. Philip’s paper is as needlessly elaborated as the 

paper itself. The authors defend themselves cleverly 
against several criticisms made by Mr. Philip, and, 
for what they are worth, the points may be given to 
them, but they do not successfully account for the 
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fact that Mr. Philip did actually get much increased 
corrosion by putting coke in contact with brass 
The question of dezincification, on which they have 
much to say, but which Mr. Philip considers a side 
view, is only of importance from the fact that, accord- 
ing to them, condenser tubes rarely fail from general 
wasting, 90 per cent. of premature failures of tubes 
being due to dezincification. It does not really affect 
the main issue, which is simply and solely does or 
does not coke in contact with brass hasten corrosion ? 
It would seem that Messrs. Bengough and Jones 
were a little too hasty in their conclusion that it did 
not, but they may be able to bring forward in a few 
months’ time evidence to show that Mr. Philip was 
too hasty in his conclusion that it did. It is far from 
impossible that the different results are due simply 
to different conditions; the effect of even slight 
changes in conditions is often enormous in corrosion 
investigations. Messrs. Bengough and Jones con- 
clude their defence by the welcome statement that 
further experimental investigation of the problem 
will be made, from which it is clear that the faith 
that was in them has been shaken. 

The whole business is characteristic of corrosion 
inquiries. There have always been convincing experi- 
ments supporting diametrically opposite views, and 
a long process of weeding out unsuspected influences 
has to be entered upon before any “ fact’ can be 
accepted as proved. In the corrosion of iron, which 
has received more attention than the corrosion of 
copper alloys, there is still difference of opinion as to 
the most elemental fact, namely, whether perfectly 
pure water will or will not cause rusting of perfectly 
pure iron. The difficulty of getting both substances 
in a perfectly pure state and the cumulative influence 
of foreign substances—CO, particularly—in extra- 
ordinarily minute quantities renders the attainment 
of an unchallengeable demonstration an almost hope- 
less task. We seem, then, forced to fall back upon 
the simplest theoretical explanation and to admit 
that in real life it is always upset by complications 
which act and react upon each other. Whether the 
theory of the corrosion of brass is to be left in the 
same unsettled condition or not depends in no small 
degree upon the kind of results the Corrosion Com- 
mittee of the Institute of Metals is able to obtain. 


The Promotion of United States Export Trade. 


It is perhaps only natural under the circumstances 
resulting from the international situation that iron 
and steel makers in the United States, as well as manu- 
facturers in other branches of industry in that country, 
should endeavour to derive commercial advantages 
indirectly from the existence of a state of war in 
Europe. Shortly after the outbreak of hostilities 
at the beginning of August the opinion was expressed 
by many authorities in the United States that the 
war would afford American merchants and manu- 
facturers an opportunity to secure a large amount 
of business in foreign markets, which otherwise they 
could not enter successfully. It was sought to explain 
this opinion in part by the assertion that the 
belligerent nations would need enormous supplies, 
which could more easily, as was thought, be obtained 
in the United States than elsewhere, and that in the 
meantime the nations at war would not be producing 
or shipping goods to countries at peace which were 
their large customers. The latter part of the asser- 
tion, however, has not been substantiated in so far 
as Great Britain is concerned, as production is pro- 
ceeding, if not on normal lines, at all events on a 
fairly large scale in different industries and in accord- 
ance with the state of the demand experienced both 
for home account and for exportation ; and the con- 
dition of employment in the engineering and ship- 
building trades at the commencement of October, 
as recorded by the Board of Trade, shows an improve- 
ment over the »receding month. On the other hand, 
the control of the seas exercised by the British fleets 
has enabled shipments to be continued to different 
parts of the world without serious interruption and 
with a minimum of risk of seizure by hostile vessels— 
a result which has evoked both the admiration of 
most of the world and considerable surprise in 
circles at home and abroad. Among the countries 
which manufacturers in the United States have in 
view, in common with their competitors in Great 
Britain, are those which are situated on the South 
American continent, where it is hoped to capture a 
large part of the trade hitherto enjoyed by Europe 
and by Germany in particular. For this purpose the 
officials of the Pan-American Union at Washington 
have in preparation or have already completed the 
compilation of data showing the commercial and 
financial dependence of South American countries 
upon Europe, which will serve for the guidance of 
American manufacturers and exporters. 

Apart from the preceding general observations 





special consideration deserves to be given to the 
position of the United States iron and steel industry 
from the export point of view, seeing that a new 
scheme is projected for the cultivation of the export 
trade by the independent steel makers. Hitherto 
the greater portion of the American export trade in 
this department has been undertaken on behalf of 
the United States Steel Corporation by the Steel 
Products Export Company, which is a subsidiary 
of the corporation and which has accomplished useful 
work for the undertakings which are embodied in the 
Steel Trust. At one time the corporation controlled 
over 90 per cent. of the iron and steel exports, but 
this percentage has gradually been reduced by the 
competition of the steel makers who are not associated 
with the trust. This fact was pointed out in this 
journal several months ago, when it was shown that 
while the total exports of iron and steel from the 
United States only declined from 2,947,000 tons in 
1912 to 2,760,000 tons in 1915, the share of the Steel 
Corporation alone receded from 2,280,000 tons to 
1,813,000 tons in the two years respectively, or from 
77 per cent. to 65 per cent. It is impossible to say 
definitely whether the independent steel makers, 
having regard to the unfavourable change which has 
taken place in the American export trade in the course 
of the present year, have succeeded in maintaining 
the advantage which they gained over the Steel 
Corporation in 1913, as definite information on this 
particular matter will only become available early 
next year. It would, however, seem as if the pro- 
gress made by the independent firms has not been 
sustained in face of the diminishing export trade from 
that country, and that special efforts are deemed 
requisite for the recovery of the ground which has 
apparently been lost. If this were not the case it is 
probable that the steel makers outside the trust would 
not feel it to be necessary to form an export association 
on their own account for the establishment of selling 
agencies in various parts of the world—a scheme which 
is now in course of preparation. Aithough names are 
not specifically enumerated, it will doubtless be 
accurate to assume that the promoters include the 
Bethlehem Steel Company, the Republic Iron and 
Steel Company, and the Lackawanna Steel Company, 
which have apparently reached the conclusion that 
isolated and individual action on their part cannot 
yield results of a permanently satisfactory character 
in competition with the organised export agency 
maintained by the Steel Corporation. 

A further possible explanation of the proposed 
action on the part of the independent steel makers 
may be found in the circumstance that the American 
export trade in iron and steel has experienced a severe 
check in the course of the present year, whilst the 
import trade has remained absolutely stationary. 
We have already given the figures for the calendar 
years of 1912 and 1913 and may now supplement 
them with the official statistics for the fiscal years 
ended with June 30th, 1913 and 1914. For instance, 
the exports in the year 1912-13 reached the record 
total of 3,008,000 tons, but in the twelve months 
ended with June 30th, 1914, they declined to 2,079,000 
tons, a reduction of 929,000 tons. On the other 
hand, the British exports in the first six months of the 
present year alone largely exceeded those from the 
United States in the whole of the past fiscal year, the 
figures being 2,434,000 tons, or 131,000 tons less than 
in the corresponding half of 1913, whilst the imports 
increased by 67,000 tons in the first six months of 
1914. So far as is known the only country which 
has secured an advantage is Germany, which exported 
3,352,000 tons in the first half of the current year, 
as compared with 3,269,000 tons in the equivalent 
term in 1913, but the augmentation has only been 
rendered possible with the aid of a highly protected 
inland market, export bounties, and subsidised railway 
and shipping rates, these factors representing the 
basis upon which the German export trade has been 
built up. As to the United States, it is a debatable 
question as to why the export trade in the fiscal year 
1913-14 should have undergone such an extraordinary 
retrogression as has been shown—the more so having 
regard to the comparatively satisfactory British 
figures for the first half of that year, to say nothing 
of the large German exports. Although the operation 
of the free list or of lower duties under the new tariff 
dip not change the volume of American imports in 
the year 1913-14, when exactly 293,000 tons were 
imported as in the preceding year, it is possible that 
the lower prices realised in the home market through 
the influence of the new tariff have reduced the funds 
available for the maintenance of the export trade. If 
this assumption is correct, what prospect exists for 
the scope of the new association of the independent 
steel makers other than that of attempting to capture 
the trade lost to Germany? And this particular 
trade it should be the definite policy of British steel 
makers to secure for themselves. 





THE WAR AND THE BRITISH ENGINEER. 
(By our Special Commissioner.) 
No. ¥i-* 
THE GOVERNMENT AND THE MANUFACTURER, 


WuEN Article No. I. of this series was written, | 
mentioned the British Government as one of the most 
serious enemies of British trade. That article was 
only printed a few weeks ago, but those few weeks 
have been fraught with many and _ rapid events, 
and those events have shown clearly how British 
Government Departments can set themselves to 
remedy their previous shortcomings in cases of great 
emergency. 

Much that the Government has done in this respect, 
has been admirable, and has won the approval of 
the world. The War-office, the Admiralty and the 
Foreign-office have worked wonders, and the Treasury, 
in the face of unparalleled difficulties, has been able 
to handle the finances of the Empire in a manner 


which, however much the community may have heen 
inconvenienced, can only be described as marvellous, 
If we have not yet been able to put a fifth part of the 
soldiers in the field that should have been availa)le, 


that is due to bygone neglect, for which we now have 
to pay, and is not the fault of the War-office. No 
time, at all events, is being lost now in making up the 
dearth. 

If the policy of our joint stock banks in lending 
money to German and Austrian banks instead of 
devoting it to developing British industries las 
produced an element of extreme difficulty in con- 
nection with the war and its bearing on finances, that, 
too, is due to a policy which existed before the war. 
The Treasury is doing its best to make things go in 
the hope that afterwards there will be some practical 
means of getting back those vast sums of money which 
in the past we have lent to our enemies. The Treasury 
has also placed Controllers in charge of the German 
and Austrian banks in this country to stop them 
making payments to the enemy. 

In view of the great things done by the War-oftice, 
the Admiralty, the Foreign-office and the Treasury, 
it would be perhaps unreasonable for us to expect 
that all other Government Departments should rise 
to the occasion in a similar manner. The four Depart- 
ments named above are each in the hands of an 
extremely capable man. No one, whatever his party 
politics may be, will be inclined to suggest that better 
men for those posts could have been selected. Un- 
fortunately, the Home-office and the Board of Trade 
are not in similarly strong hands. At the present 
crisis this is not merely a matter of regret, but of the 
most vital concern to every master and man in the 
country. 

When this war is over the people of Great Britain 
and of every other country will find themselves in a 
new world. Whatever the upshot of the war may be, 
the economic balances, as we know them to-day, 
will all have been upset. Old landmarks will have 
disappeared, and the people who live and have their 
being among the new landmarks will be different. 
We shall no longer have to do with people who have 
grown fat and listless by half a century of peace and 
plenty. Europe will emerge fresh from an ordeal 
which must be many times more severe than any 
that the world has previously known. The European 
nations already know each other’s virtues and vices 
vastly more intimately than has ever been the case 
before, and what is more important, are beginning 
to know their own. Friendships and hatreds will be 
cemented in a way that has been impossible hereto- 
fore. Business will be on a different basis, and it is 
difficult to telk exactly what that basis will be. It 
is because we are now in a period of transition during 
which the business of the world is in the melting pot, 
that we ought to have the most skilful of managers 
to conduct the political foundry which is to recast 
our methods. 

That activity is necessary in the peace as well as 
in the fighting Departments the Government seems 
to be aware. The Board of Trade is making a very 
great splash about helping the manufacturer, and 
in some directions it is doing good work, but in others 
its efforts are having disastrous effects on British 
interests. 

I have dealt in a previous article with the proclama- 
tion which governs ‘“‘ Trading with the Enemy.” 
But I must refer to it again here because it is at the 
root of all the evil, and because when I wrote that 
article the Royal signature was hardly dry on that 
extraordinary document. Since then the glaring 
injustices which I foreshadowed as the outcome of 
it have already made themselves felt. Consequently, 
I can now speak very much more forcibly. 

‘“* Trading with the Enemy : Proclamation No. II.,” 
instead of assisting British manufacturers to take 
German and Austrian trade, is in effect purely an 
instrument for the purpose of promoting and safe- 
guarding the business interests of Germans and 
Austrians in the United Kingdom, of preventing their 
works in this country from closing and of encouraging 
British people to deal with them. As if this were not 
sufficiently detrimental to British interests, the 
Government is itself the largest customer of some of 
these alien enemy firms. Nor is it merely the German 
and Austrian manufacturers in this country that are 
taken under the wing of the British Government. 


* No. V. appeared SeptemLer 25th. 
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The German and Austrian agents here of manu- 
facturers in their own country are to be supported. 
uch concerns you may buy and to them you 
may pay money, and they may get their goods from 
(jermany or Austria and send their money there, 
provided that there is no record of such an act in 
their books. It is true that the Proclamation says 
that such firms are liable to punishment if they do 
procure goods from Germany or Austria or if they 
send money to those countries. But as the Board of 
Trade refuses to take proper steps to prevent them 
from doing so the prehibition is valueless. 

There are only two methods of putting an end to 
this evil: either by stopping the trade of alien enemies 
altogether or, following the German example, by 
placing controllers in charge of such businesses. A 
provision for adopting the latter course is included 
in the Trading with the Enemy Act, but the Board 
of Trade has set its face against employing it, though 
the Treasury has done so in the case of certain alien 
enemy banks. The Board holds the strange view that 
the periodical inspection of the books of suspected 
firms is a sufficient safeguard. It is a little difficult 
for the ordinary business man to understand the 
logic of that argument. How, for instance, can the 
inspection of books which necessarily deal with the 
past possibly tell the Board of Trade what the firm 
will do in the future ? How can we expect that a 
firm which is dealing with the enemy will set out such 
dealings in books as are likely to be inspected by 
the Board of Trade? And why, in the name of 
conscience, are we to suppose that if the Treasury 
cannot trust the German and Austrian banks, the 
Board of Trade can assume that the German and 
Austrian commercial firms will be more honest ? 

As the Proclamation stands, it whitewashes every 
German and Austrian in this country. It makes him, 
whether he is naturalised or not, a Briton to all 
intents and purposes. On the other hand, an English 
man or woman who may happen to be in Germany 
or Austria is legally an “‘ enemy.” You may pay 
£10,000 to a German in London, and he may remit 
it with a little care to Germany with impunity. But 
if you are ill-advised enough to send £20 to your 
brother in Germany to enable him to get back to 
this country, the British law will come down upon 
you for ‘‘ trading with the enemy,’ and you will 
be liable to anything up to seven years’ penal servitude 
and a fine of £500. Until this ridiculous state of 
affairs is done away with, it is useless for the Govern- 
ment to pretend that it is doing anything to help the 

sritish business community, because while that 
fundamental wrong is allowed to exist no other 
measure can be of any real effect. If the Government 
proposes to assist us, it must frame its policy on 
national lines. The effect of the proclamation is to 
abolish nationality in trading, or, in other words, 
to absorb even our enemies into our nationality. 

When I last dealt with this subject I explained that 
lawyers could not agree as to the meaning of some of 
the more abstruse points in the Proclamation. In a 
measure, some of these have been cleared up, and it 
is for this reason that I have been able to speak autho- 
ritatively on the matters dealt with in this article. 
The point, however, which, judging from my corre- 
spondence, seems to interest engineering firms more 
than any other is whether they will be liable to punish- 
ment under the Trading with the Enemy Act if they 
pay money to these alien enemy firms with which the 
Government allows them to deal. In my previous 
article I recommended such firms not to make pay- 
ments of that sort whether they would be liable or not. 
And although lawyers are not yet agreed on this 
point it is pretty safe to say at the present date 
that no such payments should be made except under 
an order from a Court of Justice. It is reasonable to 
assume that payments thus made will either in whole 
or in part find their way to enemy countries, in which 
case, if the Proclamation has any meaning at all, 
those English firms which had made such payments 
would be liable under the Act. If, however, they 
withhold such payments until foreed to make them 
by an order of a Court, it would obviously be impos- 
sible for the law to prosecute. 

I am glad to see that there is one little sign that 
the Government is beginning to realise the absurdity 
of its present attitude. This sign shows itself in the 
order that has just gone forth prohibiting aliens from 
changing their name and insisting that those who 
have already done so revert to their native names. 
This means that the Government recognises that 
alien enemies have not the right to disguise their 
nationality by means of an assumed name. This is 
in direct discouragement of the present ‘‘ Trading 
with the Enemy Proclamation,’ which correctly 
should have been called the “‘ Encouragement of 
Trading with the Enemy Proclamation.” 

In conclusion, I quote in extenso a letter handed to 
me by the Editor of Tok ENGINEER, and received by 
him from the Managing Director of a well-known firm 
of British manufacturing engineers who, in order to 
sell their machinery in Germany, were obliged to 
establish a branch of their own business in that 
country. In order to conform with German law, this 
had to be incorporated as an independent German con- 
cern, though the capital was and is entirely British :— 

“It is very interesting to contrast the relative 
treatment which is meted out by the British 
Government to firms trading in England whose 
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capital is wholly or in part German-owned with 
the treatment which the German Government 
applies to firms established in Germany whose 
capital is owned in Great Britain. There are, 
as you are, of course, aware, a large number of 
firms trading in England whose capital is wholly 
or partly Germen-owned, and these firms appear 
to be able, either by changing their names or 
even without this formality, to carry on their 
trade in a more or less normal manner. 

My company is in the unfortunate position of 
holding the whole of the capital in a small 
company established in Germany which is 
registered under German law. It was decided 
some years ago that we should sell our products 
in Germany direct rather than through agents, 
and for this purpose we opened a branch in 
Germany purely as a selling branch. We found, 
however, that it was impossible, owing to German 
law, to carry on our business in Germany as a 
branch of this company, and it became necessary 
therefore to register this branch business as a 
German company—Gesellschaft mit Besch - 
rankter Haftung—which was accordingly done. 
The whole of the capital belongs to us in England 
and the sole intention of the business has been 
to sell our goods in Germany. 

We now find ourselves in this extremely inter- 
esting position. Our German company is looked 
upon by the British Government as an alien 
enemy—although entirely British-owned. We 
are unable to communicate with it or to send it 
any money, even in order to pay our staff. We 
are, of course, unable to send any supplies, and 
this naturally we should not in any case wish 
to do. The most interesting part, however, is 
the attitude of the German Government towards 
our unfortunate German company, for we find 
that a notice has been served on us informing us 
that in accordance with a certain proclamation 
regarding the supervision of foreign undertakings, 
a certain gentleman has been appointed on 
behalf of the Minister of Commerce to supervise 
our German company. This gentleman demands 
an acknowledgment of the notice, and also a 
statement showing :— 

(1) Payments due by us. 

(2) Agreements, &c. 

(3) Contracts, &e. 

(4) Cash accounts. 

(5) Outstanding accounts. 

(6) Credit at bank. 

(7) Accounts owing to us. 

(8) Particulars regarding business relations 
with our inland banking connections since 
January Ist this year. 

At the same time we are informed that the 
gentleman in question has given instructions 
to our German bank under which this bank is 
not permitted to honour any withdrawals with- 
out the written authority of the supervisor. 
This gentleman has also stopped all goods in 
hand at our local shippers so that we can only 
dispose of same by obtaining his written sanction. 
He further informs us that the goods at present 
in our offices and showrooms, as well as bills, 
cheques, &c., may also be disposed of only by 
obtaining his authority. Further, we are in- 
formed that it is necessary for all communications 
to foreign countries to be presented to this 
gentleman before despatch. 

Now, we have not the slightest criticism of the 
action of the German Government, and are 
perfectly prepared to submit to all these restric- 
tions and regulations because our German house 
is in fact a British-owned concern, and we 
consider that the German Government is per- 
fectly reasonable and prudent in taking the course 
they have adopted. What we do object to, 
however, is to find that our German house, in 
spite of its British ownership, is also looked on 
with the gravest suspicion by the Government 
authorities in this country, and more than all. 
the fact that other concerns trading in this 
country who are entirely or partially German- 
owned are apparently allowed to carry on their 
business in the ordinary way. What we should 
like to see is the same kind of treatment applied 
to firms in this country whose capital is entirely 
or partially German-owned as that which is 
applied to us in Germany. Sooner or later we 
presume something of the kind will be done.”’ 

It will be seen from the above that the German 
Government has put a controller or receiver in charge 
of this business in Germany owned by a British firm. 
That is to say, it has adopted the course which the 
British Engineers’ Association has been and is urging 
our own Government to adopt with German-owned 
concerns in this country. The English firm which 
sends this letter to the Editor, while admitting the 
personal hardship, accepts it as a logical act of the 
German Government. In the face of this evidence, 
I ask: Why should our Board of Trade make Great 
Britain the laughing stock of our enemies by encourag- 
ing German business in England, and what right has 
it to adopt a policy which is not only disastrous to 
our trade, but is tending to prolong the war by furnish- 
ing Germany with the one weapon she is likely to 
lack, viz., money? It is difficult to regard the 
Government attitude in this respect otherwise than 





as an act of unintentional treachery to the country 
and our allies. And the fact that it is merely the 
outcome of ignorance is but a poor consolation. 








GERMAN SCIENCE. 
(By a Correspondent.) 

It is about time that the German superstition of 
superiority should be exploded in scientific and 
technical matters as it is in process of explosion in a 
grosser field. For a good many years—some quarter 
of a century—the writer of this article has been 
going to and from Germany, has been dealing with 
Germans of weight and intelligence, and has striven 
to obtain a sympathetic insight into their minds and 
an understanding of their methods. There has been 
a change in those five and twenty years. The era 
of Helmholz, Bunsen, Kirchoff and Liebig wnd diese 
andere Gelehrte—if one is allowed to write a word or 
two of German without Majestdt-beleidigung to be 
visited on the completion of our subjugation here— 
seems to have ceased. The gratitude we feel towards 
those great men makes us sorry for a decadence which 
is real, because, judged by those who are more dis- 
passionate than an artist of whatever art, in that they 
deal not with the mere performance but with the 
ideas which interpret the performance, and on which 
that performance is based, are akin in nature to the 
great, the decadence is progressive. * 

In the present war reliance has been placed on 
machinery ; save for a true cause and directed by 
honest hands, machinery is a burden and a trap. 
Certificates of all kinds may be prepared, and may be 
signed by a Professor, but when it comes to cold- 
drawn facts it is found now that elaborate deductions 
from elaborate and erroneous premises are apt to 
lead to illusory conclusions. 

The parallel has been roughly drawn, but in plain 
words it means that German science is a convenient 
drudge and should be kept in that status until the 
next galaxy of great men shines in a sky free from the 
poisonous cloud of “ Kultur ’’—sogenannte. 








A YEAR'S BOILER EXPLOSIONS. 


THE report on the working of the “ Boiler Explosions 
Acts, 1882 and 1890,” during the year ending June 30th, 
1913, has just been published by the Marine Department 
of the Board of Trade. The report covers 80 explosions 
altogether. Of these, 40 resulted in loss of life or personal 
injury, 31 persons being killed and 42 injured. The 31 
deaths were caused by 20 explosions, of which 11 occurred 
on land and 9 on ships. Of the 80 explosions, then, 
one-half exactly resulted neither in loss of life nor personal 
injury, one-quarter exactly resulted in personal injuries 
only, and one-quarter exactly resulted in loss of life. 

During the 31 completed years since the first Act came 
into force, the average number of explosions per year has 
been just over 73, the average number of lives lost some- 
thing over 26, and the average number of personal injuries 
a trifle more than 58. The statistics for the last completed 
year, therefore, show that the number of explosions 
which occurred is 7 more than the average, that the 
number of deaths involved is 5 more, and that the number 
of personal injuries is 16 less than the average. On the 
whole, then, the position is not altogether satisfactory. 
The fact that the number of explosions is lower than it 
has been for the preceding four years is scarcely consoling 
when we notice that the number of deaths is higher than 
it has been for the preceding 11 years. 

Of the 80 ‘* boilers”’ that failed, 38 were under the 
inspection of public bodies, while 27 had not been inspected 
by any competent person for several years before the 
explosion. In fourteen cases the explosions of the in- 
spected boilers were not due to defects in the materials 
of the boilers, and, therefore, the inspecting societies can 
be questioned only as regards 24 of the explosions. We 
have examined the particulars of these cases, and find 
that they involved 12 deaths and 16 instances of personal 
injury. They include the 2 most disastrous explosions 
of the whole 80, namely, 1 involving the deaths of 4 people 
and | involving the deaths of 3 and injuries to 3. Of the 
defects which the inspectors presumably failed to detect, 
10 were due to corrosion, 3 to defective brazing, and 2 to 
defective welding. In fairness to the insurance com- 
panies, it must be stated that in only 1 instance—namely, 
that involving 3 deaths and 3 cases of personal injuries— 
were their inspectors found to blame, and ordered to pay 
costs. 

Looking at all the reports, we find that deterioration 
or corrosion was responsible for 24 of the explosions, 
defective workmanship, material, or construction for 16, 
defective design or undue working pressure for 13, water 
hammer for 11, and ignorance or neglect of the attendants 
for 8. The explosions of steam pipes, stop valve chests, 
and suchlike items numbered 18. Of the actual boilers 
that exploded, the horizontal multitubular type gave 
rise to 13 accidents. Water-tube boilers were responsible 
for 9, vertical boilers for 5, Lancashire and Cornish boilers 
for 3, and locomotive boilers for 3. Tubes in steam ovens 
are, as usual, a fruitful source of accident, 9 such cases 
being recorded. 











BOOKS RECEIVED. 

The Pocket-book of Refrigeration and Ice-making. Edited 
by A. J. Wallis-Tayler. Sixth edition, revised. London : 
Crosby Lockwood and Son. Price 3s. 6d. net. 

Brown’s Marine Electrician for Sea-going Engineers. 
By A. E. Larkman and A. H. Larkman. Glasgow : 
James Brown and Son, Limited, 52-58, Darnley-street. 
Price 5s. net. 

Fergusson’s Percentage Trig try or Plane Trigono- 
metry reduced to Simple Arithmetic, with a Short Description 
of his Percentage Compass. By John Coleman Fergusson. 
London: Longmans, Green and Co. Price 3s. 6d. net. 








te SPE NRL LBL AE TD 


a 





ee 











¥ 


374 


THE ENGINEER 





Oct. 16, 


1914 








MANCHESTER ASSOCIATION OF ENGINEERS. 


Tue first meeting of the above society for the new 
session, 1914-15, was held on Saturday last at the 
Grand Hotel, Manchester, when the new president, 
Mr. Edward G. Hiller, M. Inst. C.E., read his opening 
address. Mr. Hiller commenced with a reference 
to the war, to which we had, he said, to bring to 
questions raised by the European crisis the same calm 
and logical judgment which we applied to engineering 
problems, so as to confirm and steady our resolution 
through any temporary failures and to maintain a 
bold and courageous spirit while avoiding undue 
excess of hatred. He said that although the local 
engineering activities were mainly of a peaceful 
nature, vet it was to be remembered that the district 
had been associated with very important develop- 
ments in the construction of weapons of war. In 
Manchester Whitworth developed many of his 
improvements in relation to gunnery, and the inven- 
tion of the wire-wound gun was made by the father 
of Mr. Michael Longridge—a past president of the 
association. The latter invention seemed to have 
been inadequately recognised at the time of its intro- 
duction, but proved to be of epoch-making import- 
ance in connection with heavy ordnance. The 
development of weapons in war had followed to some 
extent that of the use of tools in the more peaceable 
operations of life. The use of mechanical contriv- 
ances for war purposes was now on a large scale, 
whether one regarded the transport and the great 
use of motor wagons, the mechanical details of the 
guns or the engines and other details of the ships, 
it was evident that in all directions the utilisation 
of the improvements in engineering operations was 
greatly increasing. It was indeed a remarkable 
reflection for engineers that at all times almost the 
finest developments of the engineer’s work had been 
in a warlike direction, and a great stimulus to inven- 
tion had proceeded from the desire of nations to make 
themselves strong for offensive or defensive purposes. 

Much had been made during the last few weeks 
of the relation of the engineer to the war in the matter 
of trade ; but, he said, the operations of trade were 
not of the nature of war. People came together 
to bargain only in an atmosphere of peace, and a sale 
and purchase was a mutual agreement which could 
only be conducted when the operations of war were 
absent. The true trade war in the engineer's sphere 
was intellectual, and by it ultimately we must stand 
or fall. If, owing to the war, currents of trade were 
diverted in our direction, this diversion would only 
be temporary unless by advances in our invention, 
organisation, production, or distribution the engineers 
secured that the product was superior to that which 
it replaced, both in suitability and price. This result 
had already been obtained in many cases, and the 
products of the United Kingdom did, he said, on a 
large scale meet the requirements of the world—a 
fact which formed the foundation of our com- 
mercial success. 

Mr. Hiller pointed out that one immediate effect 
of the war was to emphasise distinctions of nationality, 
while the general tendency of modern engineering had 
been in the obliteration of the differences of practice 
in different countries. In the old days, with slow 
transport and few travellers between distant parts, 
engineers tended to progress independently in different 
countries and improvements were confined for a long 
time to those countries in which they were intro- 
duced. Thus in the United States the return-tube 
multitubular boiler was produced and developed, 
while for the same purpose in this country the widely 
differing Lancashire boilers were developed. To-day. 
however, were found similar types of water-tube 
boilers and steam turbines being introduced into 
several countries at the same time, thus showing that 
engineering had become cosmopolitan rather than 
national. On the subject of engineering education 
the author said it was not uncommon to meet with 
the attitude of indifference to technical education 
amongst those who might use university day courses, 
but it was still more notable that in the class of 
manual workers there was little or no organised 
demand for educational facilities. In recent days, 
from the employers’ ranks, suggestions came as to 
the special education of workmen, but the voice of 
organised labour—the trades unions—do not make 
themselves felt on this question. Evidently their 
faith in social salvation was based on improvements 
in wages and conditions of work rather than through 
educational means; also their ideas were probably 
directed more to the raising of the general level than 
to the enabling of individuals to raise themselves out 
of the ranks of the manual workers to more highly 
paid positions. The step ladder to success which 
the technical schools afforded would therefore appear 
to be better appreciated, he said, by the employer, 
who saw in it a means of improving the efficiency of 
labour and by the individuals helped by it than by 
the mass of the workers. 

With regard to the making of the successful engi- 
neer, the author said that technical education had to 
be recognised as an essential quality. He then went 
on to describe true education of a technical character 
as the embodiment of experience, and whether this 
experience was assimilated from books or in the 
laboratory, or mainly in the workshops, it was equally 
essential to the engineer who, from the basis of the 








teaching of the past, had to put forward his imagina- | 
tion and activity into the project of the future. | 
Technical education, however, obtained by the | 
different paths indicated provided a tool and an 
instrument in the hands of the engineer. 

Mr. Hiller concluded his address with some remarks 
on the work and relationship of the leading technical | 
societies. He said that one of the directions in which | 
the great multiplication of independent societies had 
shown material evidence of their independence in 
this country was in the building question. The 
question of special housing was one which had been 
before them in Manchester recently, and possibly the | 
lessons to be learned from the headquarter societies 
might not be without benefit. Certainly it was an 
impressive sight to see in London the numerous 
palatial houses of the different engineering societies, 
and the question was naturally suggested as to whether | 
all these independent homes are necessary and 
advantageous, and whether the money which had 
been spent on buildings might not be more advan- 
tageously spent in other directions. Whatever may | 
be urged as to the advantages of a common meeting 
ground in such a town as Manchester for societies | 
having related technical interests applied with even | 
greater force to the central meeting grounds in London, 
and it was a matter for regret that each of them for a 
very large proportion of its time was unoccupied, 
or, in other words, had a very low load factor. The | 
question of special housing in Manchester was not 
yet settled. Most engineers would admit that it 
would be useful to have a general meeting-house, 
although not essential to the health of the individual 
societies. The society is greater than the bricks and 
mortar in which it is housed, and it would be an 


unfortunate thing if any of the technical societies | 


were to enter into undertakings in the way of housing 
which would lay a heavy financial burden upon them 
and check their activities in other directions. 





It is customary on the opening day of the session 
of the Manchester Association of Engineers to pay a 
visit of inspection to some local engineering works, 
and this year the choice fell upon the works of the 
British Westinghouse Electric and Manufacturing 
Company, Limited, in Trafford Park. Over one 
hundred members of the society availed themselves 


| engine has cylinders 


——s 


500 kilowatts. In this case the turbine is coupled 
to a continuous-current generator through double 
helical reduction gearing with a ratio of 6 to 1. The 
turbine is of the double-flow type running at 3900 
revolutions per minute, and the generator running 
at 500 revolutions per minute produces.current at, a, 
500-250 volts, three-wire system. The gear trans- 
mission in this case is very silent. In addition to the 
above, the steam plant includes a 750-kilowatt Corliss 
compound vertical two-crank steam engine exhaust- 
ing into a barometric condensing plant, and the 
alternating-current generator produces current. at 
440 volts, three-phase, 25 periods. The gas power 
plant comprises three gas engines, one of 1000 brake 
horse-power. ‘This is of the four-crank tandem single- 
acting pattern and it runs on producer gas. ‘lhe 
22in. and 23in. diameter by 21tin, 
stroke and runs at 200 revolutions per minute. It 
drives a 750-kilowatt alternating-current generator 
giving three-phase current at 440 volts, 25 periods, 


| There are, further, two 250 brake horse-power vertical 


three-crank single-acting gas engines direct coupled 
to 175-kilowatt alternating-current generators. (Of 
the total output of all these machines about 85 per 
cent. is alternating current and the remaining 15 per 
cent. direct current, the alternating current being 
applied to motor-driven line shafting, cranes, welding, 
and incandescent lighting, while the direct-current 
is used to drive variable-speed motors on the machine 
tools, fans, blowers, and for are lighting. In the 
electrical department the visitors saw in course of 
construction transformers of the shell, oil-immersed 
booster type up to 9000 kilovolt-ampéres capacity, 
two of this size being in hand for the London County 
Council tramways. In the turbine section the 
amount of work in hand can be judged from the fact 
that orders were booked by this firm in September 
alone for-turbines with a gross output of 30,000 kilo- 
watts. The largest machine seen in process of erce- 
tion was of 5000 kilowatts capacity at 1500 revolu- 
tions per minute. This is on order for the London and 
North-Western Railway Company. Much interest 
was taken in the internal construction of these 
machines and the methods of building up the wheels 
and cutting the blades from nickel steel bars. In 
the gas engine section, engines were seen including 
the well-known four-crank vertical tandem engine 
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of the opportunity to inspect the large variety of 
work which is being turned out from this huge factory, 
which employs about 7000 hands. “‘ Business as 
usual’? was the unanimous impression which the 
visitors must have brought away. After being 
received the members were conducted by the com- 
pany’s assistants through the switchgear and control 
gear gallery, the winding and insulation depart- 
ment, the horizontal gas engine, condenser, and large 
transformer departments, the meter and instrument 
department, the power-house and turbine and gas 
engine test beds, the electrical aisle and test bed, and 
finally through the room set apart for the education 
of apprentices. The visitors were chiefly attracted 
to the power-house, where the numerous prime movers 
proved specially interesting on account of their 
variety. The plant in the power-house includes :— 
One 2000-kilowatt turbo-generator set, operating on 
high-pressure steam and exhausting into a Leblanc 
jet condensing apparatus. The turbine is of the 
Rateau type running at 1500 revolutions per minute 
and direct coupled to an alternating-current generator 
giving three-phase current at 440 volts, 25 periods. 
Another turbo-generator utilising low-pressure steam 
and exhausting into a Leblane condenser gives 


with cylinders 2lin. and 22in. by 24in., a 70 brake 


| horse-power semi-Diesel engine, horizontal gas engines 


with variable admission gear, down to a country 
house lighting set consisting of a 3 brake horse-power 
petrol engine with chain-driven 1. 5-kilowatt generator 
mounted on an ‘underbase. 

The apprentice school has been equipped for the 
instruction of the youths during working hours, and 
the apprentices attend class on an average of tive 
hours per week without loss of wages, all books. 
stationery, and drawing equipment being provided 
free. The instruction is given by twelve of the com 
pany’s engineers and may be divided into two parts, 
one being of a general nature supplemented by a 
grounding in the elements of engineering theory, 
whilst the second is more advanced and comprises 
specialised teaching to suit the requirements of the 
different trades. Further, a number of special 
classes is held to train promising youths to become 
junior draughtsmen, test-room assistants, &c. The 
general idea, however, is to make good tradesmen of 
the apprentices rather than to provide advanced 
technical training. Certain of the most promising 
apprentices are also allowed to attend the Monday 
‘“* day ’’ classes at the Manchester Municipal Technical 
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School, the fees, cost of stationery, &c., being paid 
by the company, as well as the normal rate of wages 
while absent. ‘The school-room is equipped with a 
projecting lantern, models, and exhibits of tools, 
specimens of material, &e., to facilitate instruction. 
The accompanying illustrations from photographs 
recently taken represent views of the mechanical 
electrical aisles of the British Westinghouse 
Company's works and convey @ good idea of the active 
conditions which prevail. In the foreground of the 
le are seen sOme of the main power units, 
i, will be observed by the foregoing that this 
association has also decided to adopt the principle of 
“ Business as usual,” and that it has entered upon 
its new session in the calm spirit characteristic of the 
ineering profession. ‘This association as a body 
nost of the features which go to form the Lanca- 
shire character. Its members comprise engineers of 
nearly every branch of the profession, most of whom 
‘ ngaged in practical work, and its new president, 
Mr. Edward G. Hiller, is a product of the district. 
The ociety has a history to be proud of.’ Esta- 
lished about sixty years ago, it provided a rendezvous 
for engineers of all grades, but chiefly foremen, and 
functions included the work of maintaining a 
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COKE, CONDENSER TUBES, AND CORROSION.* 


By ARNOLD PHILIP, B.8c., ¥.1.C., A.M.1.E.E., Assoc.R.S.M. 
(Admiralty Chemist). 


A NOVEL and in the present writer’s opinion, a quite erroneous 
departure from the views generally held on the theory of corro- 
sion, is made by Messrs. Bengough and Jones in the second 
report to the Corrosion Committee of the Institute of Metals.+ 
The results of experiments obtained by Dr. Bengough whilst 
acting as an honorary investigator to the Corrosion Com- 
mittee with his colleague, Mr. Jones, have led them to discard 
the views which, in common with most other students of 
corrosion, they had previously held upon what Dr. Bengough 
calls “‘a very fundamental part as regards the study of corro- 
sion,’’} namely, upon the possibility of corrosion being caused 
in condenser tube metal by contact with electro-negative 
particles in the presence of sea water. 

In the whole of their report the authors have only published 
the results of one quantitative experiment on the contact 
action of coke in the presence of sea water upon the corrosion 
of condenser tube material,§ and if the proof that this substance 
does not promote corrosion is to be understood as being demon- 
strated in the report, it can only be upon this slender quantitative 
basis, together with the description of some qualitative experi- 
ments, that their novel conclusions are founded. 

From a perusal of this report, the author’s conclusions on 
the type of corrosion dealt with in the present paper may, it 
is considered, be fairly summarised as follows :—Coke in firm 
contact with Admiralty composition condenser tube metal in 
either stagnant or running sea water at ordinary temperatures 
exerts no material influence upon the amount of either general 
or localised corrosion, and causes no dezincification ; but, on 
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labour exchange and a superannuation fund, together 
with social and technical work. The superannuation 
fund still exists, but its benefits are now only avail- 
able to a few of its oldest members, and the labour 
exchange is an active feature of the society. 

As in the case of most other kindred bodies, the 


reading of papers and discussions are by far the most | 


important functions of the society to-day, and the 
general quality of the papers read has reached a 
meritorious standard. The discussions are note- 
worthy for their outspoken character, and if over- 
sights of the reading committee in stopping the 
undue obtrusion of personal advertising or “* axe- 
grinding ”’ in the papers sometimes occur, they are not 
infrequently pilloried by some of the speakers in the 
subsequent debates. 

Being the centre of a large toolmaking industry, it 
is only fitting that Manchester should contribute 
something to the general knowledge of tool steels. 


In 1903, it will be remembered, a joint committee of | 
the members of the Manchester Association of Engi- | 


neers and of the Municipal School of Technology 
inade some valuable investigations into the subject of 


| inches, 


high-speed tool steels. In this it was aided by 
the late Dr. Nicolson. Since then many further | 


investigations have been carried out, the results of 
which have never been adequately collated. 
the present session a committee of the association, 
with Mr. Dempster Smith as reporter, has taken in 
hand the work of bringing together in a suitable 
form the results of investigations which have been 
carried out both in this country and abroad, and the 
result of its work will be communicated to the 
inembers in due course. ‘The syllabus for the session 


During | 


is, in fact, particularly strong in papers relating to | 


metallurgy, as papers are also to be contributed on 
‘The Heat Treatment of Steels in Mechanical Engi- 





neering’? and ‘‘ The Behaviour of Metals under 
Stress.’ 
Tue Instirurion or Etecrrican ENGINEERS: ScorrisH 









Loca Secrion.—We are asked to announce that the official 
address to which all communications concerning the Scottish 


the other hand, in general slightly retards the speed of corrosion. 

The present writer's own experience over many years is 
diametrically opposed to these deductions as far as they refer 
to Admiralty composition tubes. He was so convinced of the 
fact himself, and also so persuaded that everyone else was 
convinced that contact action was the generally acknowledged 
main cause of corrosion, that although he had made many 
experiments showing that the action took place with Admiralty 
composition tubes, and although he had no doubt whatever 
that it was perfectly easy to demonstrate it at any time, he 
had not put the results of any such experiments on paper. 
As an entirely fresh view has now been put forward formally 
in the second report to the Corrosion Committee, it is necessary 
to put on record what it is believed must be considered as forming 
a convincing proof of the correctness of the writer’s views on 
this question. At least, in so far as it refers to 70:29: 1 
Admiralty alloy. 

In order to demonstrate the nature of the acceleration in 
the corrosive action of sea water upon brass caused by the 
contact of coke, the following quantitative experiments have 
been carried out :—Test pieces of condenser tube of Admiralty 
composition copper 70, tin 1 and zinc 29 were prepared by 
cutting a 10ft. length of tube in half longitudinally by a plane 
containing the axis. These lengths of tube were annealed at a 
low red heat, rolled flat and cut up into test pieces 3in. long, 
which were then cleaned by means of emery, and were finally 
each filed to the same size, having a surface area of 6.32 square 
The results of the chemical analysis of this condenser 
tubé are given on the first column of the following table : 


Philip. Bengough and Jones, 
Per cent. Per cent. 
Copper aire yc ‘i, ae 71.18 
- PE a eee ee: eee 
Lead eh tae nasties Sa Sas Oe 
Iron .. «« O28 





Zinc, &c. (by difference) .. of re ¢ 

The results of the analysis of the Admiralty composition 
condenser tube used in the experiments made by Messrs. 
Bengough and Jones, and referred to on page 67 of the second 
report to the Corrosion Committee, are also given for com- 
parison. The test pieces prepared, as described above, were 
stamped with identification marks, and were submitted to the 
action of sea water under the following conditions :— 

Series “‘ G.”—Six test pieces were placed in glass tubes in 
running sea water for sixty days at atmospheric temperature 
in contact with coke. 

Series ‘‘ H.”—Six test pieces were placed in glass tubes in 
running sea water for sixty days at atmospheric temperature 
without contact with coke or any other substance except the 


| glass walls of the tubes. 


Series ‘‘ K,”—Six test pieces were placed in glass tubes in 


| running sea water for sixty days at atmospheric temperature 


local section of the Institution of Electrical Engineers should be | 
sent is 153, West George-street, Glasgow. 
Argyle 769 and Central 1610. 


Telephone numbers, 


| 


in contact with pebbles of the same size as the pieces of coke 


*Being Part III. of “Contributions to the History of Corrosion.” 
The Institute of Metals. Condensed. 

+ Journal of the Institute of Metals, No. 2, 1913, Vol. X., paze 13. 

t Zbid., page 111. 

§ Vide Report, page 43, Table VII. 





used in contact with the pieces of condenser tube in the experi- 
ments in series ‘‘G.” 

Series ‘* M.’’—Six test pieces of condenser tube were suspended 
in running sea water for sixty days in a vertical position by means 
of cotton threads. 

The glass tubes in which the corrosion experiments in the 
three series “G,” ““H’” and ‘“‘K” were made consisted of 
what are known as “ boiling tubes,” namely, a large form of 
test tube. These tubes are about l}in. in diameter and Tin. 
long. At the bottom of each tube a circular hole of about jin. 
diameter was made by the means of a blow pipe. 

In series ‘‘ H ” the brass test pieces rested at their lower ends 
upon the bottoms of the tubes, and the tubes contained nothing 
but the test pieces and sea water. 

In series “ G”’ the lower ends of the test pieces were packed 
round with pieces of coke of about the size of a split pea. The 
coke surrounded the test pieces up to about their middle points. 
The coke was prepared by breaking up the ordinary material 
and retaining only that portion which would pass through a 
sieve of fin. mesh, but which would not pass through a sieve of 
tin. mesh. Before use the sieved coke was well washed in Ports- 
mouth tap water and then in sea water. 

In series “‘ K ” the test pieces were packed in the glass tubes 
precisely as in series “‘G,”’ but instead of using broken coke 
the test pieces were surrounded with pebbles which were of the 
same size as the coke fragments, and were packed round the test 
pieces up to their middle points in precisely the same manner. 
All the test pieces in the four series ‘G,” “‘H,” ‘‘ K,” and 
‘*M” were placed in the same corrosion tank. This tank was 
made of teak and contained 11.45 cubic feet of sea water, and 
was fed with fresh sea water at the rate of about 8.9 cubic feet 
per hour, so that the water was completely changed about 
eighteen times in the twenty-four hours. The sea water flowed 
into the tank in equal streams through ten pipes arranged at 
equal intervals along the top of one side of the tank. The water 
left the tank in eleven equal streams through openings arranged 
at equal intervals along the opposite side of the tank at the 
bottom. The sea water which flowed through the corrosion tank 
flowed by gravity into the tank from the salt water tank over 
the fire-engine house in Portsmouth Dockyard. This tank has 
a capacity of 174,720 gallons, and is fed by a pump from the 
tidal basin at the rate of approximately 448,000 gallons per 
diem. The water is therefore Portsmouth Harbour water. No 
streams flow into Portsmouth Harbour, and the water is actually 
of the same composition as the sea water at Spithead. 

The test pieces in all the four series of tests were weighed 
before test and the area of their surfaces measured. At the 
completion of the tests they were removed from the sea water, 
at once rinced under the tap, and five of the six in each series 
were then vigorously scrubbed with a hard nail brush. This 
treatment removes all but a very thin and tightly adhering layer 
of cuprous oxide. The test pieces were then finally dried and 
weighed. 

A summary of the mean numerical results obtained in those 
four series of tests are given on Table I. 


TABLE I—Summary of Means of Results of Corrosion Tests at 
Atmospheric Temperatures in Running Sea-water on 70: 1: 29 
Condenser Tubes made in Series G, K, H, and M. 
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A careful inspection of the samples, together with a considera- 
tion of the numerical results of corrosion losses, must, it is 
considered, give convincing proof that the contact of coke with 
Admiralty composition condenser tube in running sea water at 
ordinary temperatures may be the cause of extraordinary violent 
acceleration of corrosive action. The summary of the numerica 
corrosion results given on Table I. shows that the mean corrosion 
velocity in contact with coke, as shown by these results, is 
24.7 times as great as the mean corrosion velocity of precisely 
similar test pieces of condenser tubes in series ‘‘ K,’’ which were 
packed in precisely similar tubes, the only difference being that, 
instead of the coke fragments used in series ‘“‘ G,’”’ small pebbles 
of the same size as the pieces of coke were used for packing 
round the lower ends of the test pieces. These four series of 
experiments, in fact, demonstrate that when the condenser tube 
material is corroded out of contact with coke in various ways, 
its mean corrosion velocity varies from 1 to 1.7, according to 
the freedom with which the sea water can circulate round the 
test pieces ; but when corroded in contact with coke, the corro- 
sion velocity at once rises to nearly 25. 

But, further than this, many dozens of qualitative experi- 
ments have also been made with fragments of coke tied with 
cotton on to Admiralty composition condenser tube test pieces, 
which have then been immersed in ordinary sea water both 
stagnant and running, and both at atmospheric temperatures 
and at temperatures up to 50 deg. Cent., and in every case 
accelerated corrosion has been caused, and what appears to be 
dezincification has been observable within two days, even in 
tests carried out with sea water at the ordinary temperature, 
but the action, as might be expected, is accelerated at higher 
temperatures. 

This conclusion as to the accelerating effect of coke on corro- 
sion is nothing new; it has been within the knowledge of all 
engineers dealing with corrosion, and especially with the corro- 
sion of condenser tubes, for very many years, and in fact long 
ago attained the status of an ancient and respected truism. 





COMMUNICATIONS. 

Dr. G. D. Bengough and Mr. R. M. Jones (Liverpool) wrote 
that Mr. Philip emphasised the fact that only one quantitative 
experiment was quoted in the report regarding the effect of 
coke on corrosion. Apparently Mr. Philip considered that loss 
of weight was by far the best, if not the only, test that should 
be made in studying corrosion. The writers, on the other hand, 
considered that loss of weight tests were of quite minor import- 
ance in studying the practical problem. In practice it was 
comparatively seldom that tubes failed by thinning and more or 
less uniform loss of substance. The ordinary cause of failure 
was local dezincification, and when once dezincification had been 
started loss of weight measurements were useless. 

For the reasons above stated, and because more than 90 per 
cent. of tubes failed by dezincification, the writers have aban- 
doned loss-of-weight tests except for exceptional purposes. 
To quote from the second report, page 58: “‘It is, however, 
quite evident that loss-of-weight experiments conducted at the 
ordinary temperature for periods of a few months only, give 
no clue whatever to the behaviour of the alloys at 40 deg. Cent, 
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as regards dezincification.”” It might be pointed out that before 
the publication of the second report, the action of carbon and 
other particles was supposed to be the only means by which 
dezincification could be produced in sea water. It was shown 
clearly in the second report that ¢czincification could be readily 
brought about without the intervention of any particles what- 
ever—a point of very great significance. Mr. Philip ignored 
altogether the qualitative tests regarding the effect of carbon 
on dezincification published in the second report. In this con- 
nection, it must again be emphasised that after dezincification 
had once set in, qualitative tests were the only tests admissible. 

In the second report there were described twelve qualitative 
experiments, supported by micrometer measurements, and 
one quantitative experiment, é.e., thirteen in all, in not one of 
which could any special action in or around the neighbourhood 
of the carbon be observed. All these experiments were made 
under the direct observation of both of the writers, both of 
whom expected different results. It seemed to them that it 
was at least extremely improbable that they could have been so 
entirely deceived as to overlook the action they sought for in 
every single case. It was only fair to assume, therefore, that no 
action took place under the conditions of these experiments. 

Mr. Arnold Philip had suggested in a number of passages in 
his writings that dezincification took place in practice by the 
settling of particles of coke, &c., along the bottom of tubes when 
the condenser was out of work, é.e., when it contained stagnant 
sea water. In the first set of experiments described above, 
these conditions had been accurately observed, since actual 
condenser tubes were used in contact with coke and graphite. 
No quantitative experiment described by Mr. Philip observed 
these conditions, even approximately. 

Mr. Philip made the statement that ‘‘ Whether dezincification 
takes place or not is a side issue in the present case, and does 
not affect the important main conclusion, which cannot be 
doubted, namely, that the contact of coke with Admiralty 
condenser tube material in sea water accelerates corrosion at 
all temperatures, and not only accelerates it, but accelerates it 
far more markedly than any of the other causes of acceleration 
which have been pointed out in the second report to the 
Corrosion Committee.” In reply to this, the writers desired 
to point out some of the reasons why the main conclusion might 
be doubted, and also to remark that if coke did not produce 
dezincification, but merely accelerated general corrosion, then 
its action was merely a side issue, and its bearing upon the 
practical problem of corrosion was of secondary importance 
only, since over 90 per cent. of the premature failures of tubes 
were due to dezincification and not to general thinning. 

Turning now to the experimental work described by Mr. 
Philip, it was found that the conditions of his experiments were 
widely different from those of the writers. Pieces of condenser 
tube were annealed at alow red heat, rolled flat, cleaned by 
means of emery and filed to the same size. The purpose of this 
treatment was, apparently, to save subsequent calculation. Its 
effect, however, was unfortunate. An important. factor in 
connection with corrosion phenomena was surface condition, 
as had been shown by a number of experiments that had recently 
been made at Liverpool and elsewhere. The nature of the 
surface of Mr. Philip’s specimens could not be regarded as 
typical of condenser tube material, neither was their shape, 
though both these factors probably influenced the adhesion or 
removal of basic salts which set up secondary reactions in the 
tubes. The mechanical condition was also different. In the 
writers’ opinion condenser tube materia! should, except for 
special purposes, receive no treatment previous to experiment, 
other than washing with benzene and alcohol to remove grease. 
For these reasons the writers did not consider that Mr. Philip’s 
experiments could be considered to apply directly or quantita- 
tively to condenser tubes under conditions of practice, though, 
of course, they did not invalidate Mr. Philip’s general conclu- 
sion that coke accelerated the corrosion of brass. 

An interesting point of difference between the writers’ experi- 
ments and Mr. Philip’s was to be found in the nature of the 
sea water samples. All the samples of natural sea water used 
by the writers had been found to be quite neutral. Mr. Philip’s 
sample was stated to have been alkaline. One of the writers 
had lately been experimenting with natural sea water, to which 
sufficient sodium bicarbonate had been added to make it dis- 
tinetly alkaline, and had found such sea water to be distinctly 
more active in producing dezincification than neutral sea water. 
If Mr. Philip used alkaline sea water for his qualitative as well 
as for his quantitative tests, there was here, possibly, an explana- 
tion of some of the differences between the two sets of results 
regarding dezincification. 

The writers gathered from the wording of the paper and the 
photographs that no pronounced dezincification had occurred 
with these specimens. If that be so, then the alkalinity of the 
water could not be considered the cause of the divergence between 
Mr. Philip’s and the writers’ results, and Mr. Philip’s results 
must be considered as having little bearing on the practical 
problem, though interesting and important in themselves, and 
from a theoretical standpoint. If Mr. Philip’s results and view 
be accepted, then it must be supposed that coke and graphite 
very rarely entered tubes, or at any rate remained in tubes, in 
practice for times sufficiently long to set up dangerous general 
thinning of the tubes, and the causes of dezincification must be 
sought elsewhere. 

Mr. Philip stated that only the lower half of the specimens 
were packed in coke, and it was difficult to see how the 
pits on the top parts of the specimens could have been 
produced by the coke unless, of course, certain pieces floated 
up and touched the specimens higher up. In these circumstances 
it seemed to the writers improbable that such loose and variable 
contact could have allowed any electro-chemical action to be 
set up, and it would seem that some direct chemical or mechanical 
action must have been set up. But Mr. Philip washed and 
prepared his coke carefully, and it was difficult to suggest any 
probable direct chemical action. Some mechanical action seemed 
more likely, especially in view of the striated appearance to 
which reference had already been made, and for which it was 
difficult to account on electro-chemica] lines. They would like 
to ask Mr. Philip whether his coke was packed so tightly in the 
tubes that no movement could take place under the action of 
the flow of water, and whether erosion was not an important 
factor in his experiments with rough coke. They were prepared 
to admit that they were much surprised at the results of Mr. 
Philip’s experiments, which were directly at variance with their 
own experimental experience. But they were not yet prepared 
to admit that coke had any electro-chemical action on condenser 
tubes in sea water. The conditions of Mr. Philip’s experiments 
were so different from those of their own, that it was as yet 
impossible to say which of those conditions had affected the 
result. They need hardly add that a further experimental 
investigation of the problem would be made. 








Tue Roap Boarp.—During the months of July, August and 
September, 1914, the Road Board indicated additional advances 
to highway authorities amounting in the aggregate to £373,562, 
of which £269,280 was by way of grant and £104,282 by way of 
loan, The advances made and indicated up to September 30th, 
1914, amount to £5,927,486. Of this total, £4,375,742 is by 
way of grant, and £1,551,744 by way of loan. The formal 
grants completed, with the approval of the Treasury, during 
the last quarter, amounting to £902,657, were applied as 
follows :—Road crust improvements, £493,464 ; road widenings 
and improvement of curves and corners, £3544 ; road diversions, 
£1699; reconstruction and improvement of bridges, £3950; 


and new road, Western approach road to London, 75 per cent. 
of actual cost, estimated at £400,000. 





WAR ITEMS. 





GERMAN submarines have to be credited with another 
success against the Allies, happily this time not against 
the British Navy, though the loss of a friendly vessel 
touches us very closely. It appears that the Russian 
cruisers Bayan and Pallada, whilst scouting in the Baltic 
on Sunday last, were decoyed by a suspicious-looking 
vessel flying the Dutch flag, and that on approaching it 
they were attacked by submarines, which succeeded in 
torpedoing the Pallada, whilst her companion escaped. 
The ill-fated vessel sank almost immediately with her 
whole crew, but it is reported that two submarines were 
sunk as a result of the action. The Pallada was 
laid down at Galerni in 1905, but was not completed till 
1910, and must, therefore, be regarded as a comparatively 
new vessel, and the loss is sufficiently serious. She had, 
like her two sisters, the Bayan and Admiral Makaroff, a 
displacement of about 7700 tons, carried two 8in. and 
eight 6in. guns, and a complement of 568 men. Her 
speed was probably about 21 knots. 

* * * 


Weare informed that Mr. Robert Shaw, A.M. Inst. E.E., 
chief estimating engineer to Bruce, Peebles and Co., 
Limited, Edinburgh, has joined the Engineer Units of the 
Royal Naval Division for active service abroad, and as 
he will in all probablility be away for some little time, 
Mr. William Oliver, B.Sc., A.M. Inst. C.E., has been 
appointed to temporarily fill Mr. Shaw’s position with the 
firm. Messrs. Bruce, Peebles announce that since the 
outbreak of hostilities well over 100 members of their 
staff and works have joined the forces, and unfortunately 
they have already received intimation that one of their 
men has been killed in action. 


* * * 


Ir is proposed in the name of the City of London to 

resent a number of high-speed modern motor ambulances 
to H.I.M. the Empress of Russia, to care for the cavalry 
wounded. This movement is being well supported, and 
acorps of efficient men have volunteered as chauffeurs 
and attendants. It is intended to purchase and maintain 
in the field for three months as many units as possible, 
each consisting of ten ambulances. After this date, the 
Russian Red Cross Society will defray all further expenses 
of maintenance. The office of the committee is at 33, 
St. Swithin’s-lane, E.C.; hon. secretary, W. E. W. Hall. 

* * * 


Over 1100 men have been recruited by the Engineers’ 
Club of Manchester, for different branches of the service. 
Of this number, 500 have been drafted into the Royal 
Engineers, 250 have joined Lord Kitchener’s Army, and 
others have been enlisted into the Expeditionary Force 
and Army Service Corps. 

* * * 


As a consequence of the war, the British Chamber of 
Commerce at Paris has received inquiries for British 
makers of magnets. Particulars may be obtained on 
application to the Chamber, the address of which is 9, Rue 
des Pyramides, Paris. 

- * * 


WE understand that 30 per cent. of the staff of the 
firm of Richard Garrett and Sons, Limited, of Leiston, 
and in addition Colonel Frank Garrett and Captain Stephen 
Garrett, have joined the Colours, and that as a whole 
Leiston has sent no less than 10 per cent. of its total 
population. 
* * * 

In connection with the campaign undertaken by the 
Board of Trade on the advice of its Advisory Committee 
on Commercial Intelligence to assist British manufacturers 
and merchants to secure trade formerly in the hands of 
German or Austro-Hungarian firms, the Board has 
received a very large number of inquiries for names of 
sellers or buyers of articles of which the sources of supply 
or markets have been interfered with by the war. Special 
arrangements have been made in the Commercial Intel- 
ligence Branch of the Board of Trade for dealing with the 
inquiries and lists are being prepared and circulated of 
articles which inquirers desire (a) to purchase and (5) to 
sell. The first and second lists were published on August 
29th and September 18th respectively ; the third list, 
in which is incorporated the first and second lists, is 
now ready and may be obtained on application to the 
Branch. Firms interested in any of the goods mentioned, 
either as buyers or sellers, should communicate with the 
Director of the Commercial Intelligence Branch, Board 
of Trade, 73, Basinghall-street, London, E.C. 


ee * 


Caprain Arruur J. Martin, M. Inst. C.E., is forming 
a 2nd London Sanitary Corps which has volunteered for 
service abroad. The chief duty of the new company will 
be to supervise the water supply and camps and billets, 
reporting defects and instructing the squads of the com- 
batant units. The company will be a branch of the 
R.A.M.C.T.F., and the men whom he is now enrolling 
are drawn from the various professions and trades con- 
nected with sanitation—mostly engineers, surveyors, 
architects, sanitary inspectors and a sprinkling of men 
from the building trades. .Members and especially students 
who desire to join the corps should apply to Captain 
Martin, the Duke of York’s Headquarters, Chelsea, S.W. 

* * * 


THE Officer-in-Charge of H.M. Trade Commissioner’s 
office at Capetown mentions in connection with the 
competition experience from Germany in the import 
trade of South Africa, that it is essential that British 
manufacturers who are desirous of competing successfully 
in the South African market should realise the need for 
both the manufacture of ‘cheap lines and their universal 
distribution throughout the Union. It is obvious that 
the better class articles, by which British firms have made 
their reputation, meet the needs of the inhabitants of 
urban communities alone, and are unsuited, by reason 
of their cost, to the needs of the rural population of the 
country. It is asserted that if British firms are to succeed 
in their endeavours to capture the competitive trade of 
Germany in South Africa, they must apply themselves 
to meeting the most minute requirements of the market, 





by manufacturing articles to which the public have become 
accustomed, irrespective of whether these requirements 
are in the better classes or cheaper qualities of goods, 
In this connection, it is urged that British manufacturers 
must give their customers in South Africa credit for know. 
ing the needs of the market, and must place implicit 
confidence in the South African merchant when he makes 
known his wants with regard to quality, finish, packing, 
supply of catalogues, &c. 
* * * 


H.M. Consut at Lyons urges on British manufacturers 
who wish to substitute their goods for German products 
in France the importance of sending commercial travellers 
who will canvass the market energetically, of furnishing 
catalogues in French, with prices quoted free at customer's 
address, and of catering for the large demand for low-priced 
articles of all kinds. 

* * * 


H.M. Consut at Corunna also points out the necessity 
for British manufacturers desirous of competing success- 
fully with their German and Austrian rivals in the Spanish 
market to send out competent travellers. The Consul 
adds that catalogues in English, with prices in sterling 
and weights and measures not in the metric system, are 
not appreciated, however well they are got up. In addi- 
tion, terms of payment must be favourable to customers, 
to whom German firms have been very lenient in this 
respect. 

* * * 

From a report of H.M. Ambassador at Rome, it appears 
that at the present moment a very favourable opportunity 
is offered to-British firms to recapture trade in Italy, and 
especially in Milan. It is stated that not only are importers 
very uncertain as to the extent to which Germany will 
be able to supply their demands in the future, but such 
a wave of antipathy to Germany and German methods 
has swept over Italy, while at the same time such enthu- 
siasm for England and the English prevail, that there 
is a desire to deal with British firms and to boycott German 
trade. It is stated that if competent travellers or agents 
with a knowledge of Italian and ability to quote prices 
in the metric system were to visit Milan at the present 
time they would be able to do an extensive business, and 
possibly to find new markets. There is stated to be a 
good opening for pig iron. 








LEGAL INTELLIGENCE. 


In the Manchester County Court this week a caso 
of some interest to engineering employers was heard. The 
Ashenhurst Dyeing Company was the defendant and 
the plaintiff, a foreman “ raiser.’”” It appears that while 
the latter was replacing a belt upon a moving pulley the 
belt broke, wound round the man’s arm, and the hand was 
badly crushed. The man said that he and the foreman 
who preceded him had regularly replaced such belts while 
the machinery was in motion, that this was generally 
known in the works, and that no complaint had ever been 
made against the practice by the managers, and that, 
owing to the construction of the apparatus, it would be 
difficult, if not impossible, to replace such a belt except 
when the machinery was in motion. The evidence for 
the defence was that a man was specially instructed to 
keep this machinery and belting in order, and that the 
management was never informed that foremen had 
attended to it, and that in any event it was against the 
rules of the works for machinery to be interfered with 
while it was in motion. Judge Mellor, in awarding the 
workman the compensation claimed, with costs on the 
higher scale, held that the employers had acquiesced in 
the practice and that the applicant had only done his duty 
in carrying out the instructions given to him by his pre- 
decessor. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Junior Institution oF ENcGIngERs.—39, Victoria-street, 
Informal meeting. Paper on “ The Latest in Home Gas Light- 
ing,”’ by Mr. W. T. Dunn. 8 p.m. 

INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster. First general meeting of the session, 1914-15, 
Paper: ‘‘ Report of the Refrigeration Research Committee, 
by Sir J. Alfred Ewing, K.C.B., F.R.S. 8 p.m. 


MONDAY, OCTOBER 19ru. 
oF MARINE ENGINEERS.—58, | 
Stratford, London, E. ‘‘ Terrestrial Magnetism,” 
A. N. Somerscales, 8 p.m. 

Tue Instirution or Post-orrice ELecrricaL ENGINEERS : 
Lonpon Crentre.—At the Institution of Electrical Engineers, 
Victoria Embankment, W.C. ‘‘ Ethics of Supervision,” by 
Mr, A. S. Renshaw. 6 p.m. 

FRIDAY, OCTOBER 23rp. 
Junior INstTiTuTION OF ENGINEERS.—39, Victoria-street, 


Westminster. Informal meeting. Lecturette by Mr. H. N. 
Munro. 8 p.m. 


Tue Puysicat Society or Lonpon.—Sir J. J. Thomson, 
O.M., F.R.S., will deliver his presidential address to the Physical 
Society at the Imperial College of Science, South Kensington. 
The subject of the address will be ‘‘ Ionisation.”’ 


THURSDAY, OCTOBER 29rx. 
EvectricaL ENGINEERS.—Victoria 


Romford-road, 


INSTITUTE 
by Mr. 


THE INSTITUTION OF 
Embankment, W.C. Inaugural address by Sir John Snell. 
8 p.m. 


FRIDAY, OCTOBER 30ru. 
Junior InstiruTion oF EnGrIngers.—39, Victoria-street, 
Westminster. Informal meeting. Lecturette by Mr. R. Rankin. 
8 p.m. 








Tue Instrrution or Etecrricat ENGInEERS.—The opening 
meeting of the Institution session will be held on Thursday, 
October 29th, at 8 p.m., when the President, Sir John Snell, 
will deliver his inaugural address. At this meeting a marble 
bust of Michael Faraday will be presented to the Institution 
by Mr. Llewellyn Preece, on behalf of the family of the late 
Sir William Preece, K.C.B., F.R.S., Past-president, 
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PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
us much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
Jor the present, be published in an enlarged and extended form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Midlands Trade Prospects. 


To a large extent the resumption of trade in 
the Midlands in its normal channels waits on news of 
more decisive victories from the seats of war, facilitating, 
as they will, finance. Until it is possible to see clearly 
farther ahead, the banks are not prepared to afford to 
trade the accommodation which is especially needed in 
these times. In the iron trade complaints are made that 
producers’ eagerness to inflate prices during August out- 
ran discretion, and so prejudiced the trade position. 
Viewed in the light of subsequent events, the advance 
is seen to have exceeded the necessities of the war situa- 
tion. But the action of producers was less the result of 
miscalculation than a precaution against contingencies. 
This week bargaining has been marked by rather more 
freedom, but the factors which would have brought 
about a real expansion of business are still absent. ‘The 
Birmingham iron market must be content for the present 


to mark time. Though there is a certain amount of 
inquiry, there is no disposition by iron and steel buyers 
to do business of a confident or forward sort. It is felt 


that tie European situation is too uncertain, though 
there are confident predictions of improvement when the 
German invasion of France has been definitely ended. 
Trade, however, is better than a while ago. In July 
demand was seriously depressed, and German and 
Belgian producers were putting up a quite fierce com- 
petition in the Midlands in finished iron. In many depart- 
ments prices had fallen below a level at which business 
was remunerative, and some makers complained they 
were carrying on at a loss. To-day, conditions are entirely 
different. By the shock of war Belgian and German 
competition has been wiped out. Government orders for 
war material have given the Midland iron and steel 
industry almost as much work, with its depleted resources 
and personnel, as it can perform. Prices have advanced 
from 20 per cent. to 30 per cent., and for a long time to come 
there is small likelihood of competition that will bring 
values down to the low margin which was the best any 
department yielded three months ago. 


New Outlook for the Iron Trade. 


Now that we have our backs to the October 
quarterly meeting, the iron trade is faced with a new 
outlook covering the closing three months of 1914. Its 
contemplation forces the confession that makers would 
very much like to see on their order books more provision 
for future output. Producers of marked bars maintain 
their price, but second-grade iron can be bought a little 
cheaper. The quotation for best iron remains as at last 
week’s quarterly meeting, £9 per ton—Earl of Dudley’s 
brand, £9 12s. 6d. Three months ago the value was 10s. 
less and a year ago 10s. higher. For unmarked bars the 
price generally quoted keeps at £7 15s., though a good 
customer with a substantial order might buy at £7 10s., 
the figure which some makers of nut and bolt iron ask. 
The rate for unmarked bars last July, it nnay be mentioned 
here, was £6 10s., and in October, 1913, it was £7 5s. to 
£7 7s. 6d. The demand for the common grades of iron 
continues active, larger quantities of it being required 
for the fulfilment of Government orders. ‘* Crown ”’ bars 
are maintained at £8 5s., and iron plates £9 5s., both 
mostly rolled in North Staffordshire. Gas strip is firm at 
late rates, viz., £7 10s. for large orders, and £7 15s. for 
lots of less than 25 tons. Some fairly good sales have been 


. made. This price compares with £6 5s. current three 


months ago, and small rounds, squares and flats are easier, 
makers accepting £8, or 2s. 6d. less than previous quota- 
tions, Hoops and steel strip are being bought for the 
execution of “‘rush”’ orders arising out of the war. Prices 
range from £8 2s. 6d. to £8 5s. Wire rods are also in 
brisk request. Good class puddled bars are offered at 
£5 7s. 6d. to £5 10s. The bottom price for common 
qualities is £5 per ton. Activities have increased in the 
galvanised sheet branch, but the mills are not turning 
out anything like a normal tonnage, owing to the extremely 
serious falling off in the export trade. The latest striking 
figures relating to this lessened demand will be found 
further on in this report. Some Government orders 
fortunately have been received, and it is confidently 
anticipated that these will be followed by others and 
larger, as the requirements of the Army will be consider- 
able. Friendly belligerents will also need supplies for the 
winter campaign. The market position is weakened by 
the tardiness with which customers are specifying against 
old contracts Sellers are willing to make some sacrifice 
in order to expedite consumption. The bulk of the 
business is done at about £13 5s. for 24 gauge corrugated 
sheets, and for special orders of small compass quotations 
range up to £14 5s. English spelter is now selling at the 
greatly reduced price of £27 12s. 6d. per ton delivered 
Birmingham, while American supplies are as low as 
£24 10s. per ton c.i.f. It will be remembered that in the 
first deys of the war spelter rose from £22 to at one time 
£45 and even £50 per ton! 


Pig Iron, 


; Most pig iron smelters had a fair volume of 
business in hand made in the early days of the war. 
But nothing is now going on to the order books to replace 
the deliveries made against these contracts. As showing 
the immediate stagnation of business, it may be said that 
smelters are pressing customers to take their fullest 





possible deliveries under these back contracts. No 
alteration has been made in pig iron prices since quarter 
day. For Northamptonshire forge iron the quotation on 
‘Change in Birmingham to-day—Thursday—was 57s. 
to 58s. This figure covers most Northampton brands, 
though there are firms which would shade the former 
quotation for a decent order specified with immediate 
delivery. Some producers are quoting 58s. 6d. and 59s. 
It is interesting just now that three months since the 
quotation was 48s. to 49s., and a year ago the same iron 
stood at 52s. to 53s. Derbyshire iron is now valued at 
58s. to 59s., figures which compare with 50s. 6d. to 51s. 6d. 
three months ago, and 54s. to 55s. just a year ago. South 
Staffordshire common forge iron is 55s. to 56s., against 
48s. 6d. to 49s. three months ago and 52s. to 53s. a twelve- 
month since; with Staffordshire part-mine 59s. to 60s., 
against 51s. to 52s. and 55s. to 54s. respectively on the 
two periods of comparison. 


Steel. 

Business in the rolled steel trade varies a good 
deal, but most makers of sections and bars of all sizes 
are busy. Specifications are forthcoming in increasing 
volume under existing contracts, and there is a healthy 
tone in the new business offered. There is no change in 
values. In the raw steel trade American steel producers 
have got well inside the prices to which mild steel advanced 
after the outbreak of the war, and supplies are now coming 
across the Atlantic. It was reported on ’Change in Bir- 
mingham to-day that the transfer of orders for sheet 
bars from Germany to South Wales has helped producers 
in the Principality, but the impetus is hardly so great 
as had been reckoned upon, and values continue to ease 
off. Quotations this week vary from £5 7s. 6d. to £5 10s. 
for Bessemer, and 2s. 6d. more for Siemens delivered 
Birmingham. As to wire rods, which are a speciality, it 
is noticeable that American offers are 6s. to 8s. per ton 
higher than British consumers care to pay. A significant 
position mentioned on Change in Birmingham to-day 
was that of one South Wales steel firm is accepting 
orders at present prices to the end of the year, but is 


-intimating that bookings in January, 1915, must be at 


higher figures. The Staffordshire ‘tinned Sheet Manu- 
facturers’ Association has decided to make no alteration 
in the price of tinned sneets. These products therefore 
remain at: Best charcoal, 3ls.; charcoal, 29s.; coke, 
unassorted, 25s. per cwt.; and tin-plates, 24s. to 32s 
per box. A very good demand exists for tin-plates for 
the fulfilment of War-office contracts, but the tinned 
sheet trade is reported as quieter. The shadow of war is 
very much in evidence in the Midland steel trade. Con- 
tinental countries are largely unrepresented as current 
sellers—an unprecedented experience. In their stead are 
American agents, including some in search of orders for 
half-finished steel. 


National Iron and Steel Figures—Remarkable Returns. 


In commenting a month ago upon the returns 
of the kingdom’s import and export trade in iron and 
steel in August, the first month ot the war, I stated that 
the figures—though, of course, showing a large reduction 
—had about them some points which were encouraging 
for the future. The September returns, except as regards 
galvanised sheets, which occupy a position quite by them- 
selves, justify the opinion thenexpressed. Nogreatrecovery 
could be expected in the second month, yet it is already 
clear that the tendency of our overseas trade is definitely 
in the direction of improvement. Business is still hampered 
by the attentions in certain waters of a few marauding 
enemy cruisers. These, however, should soon be rounded 
up, and with the foreign exchanges re-established, we 
may confidently look forward before very long to a steady 
righting of our foreign trade. The total quantity of iron 
and steel exported last month was 225,463 tons, as com- 
pared with 386,304 tons in September, 1913, while the 
value was £2,456,636. For the nine months the quantity 
shipped was 3,179,726 tons, as compared with 3,724,606 
tons, while the value was £33,976,229, as against 
£40,962,292. Galvanised sheet exports, as every one 
expected, come out, of course, very badly. For the month 
they only totalled 19,573 tons, as compared with 63,564 
tons in September, 1913. The value of the shipments 
was £297,791, against £791,084 ; and for the nine months 
£6,158,316, against £7,537,210 to September 30th, 1913. 
How severely this industry has been hit by the war 
appears in the circumstance that the nine months’ exports 
this year have totalled in round figures only 488,870 tons, 
while last year the nine months’ trading was 561,640 
tons. Last month alone India’s demand fell from 21,000 
tons in September, 1913, to 7000 tons; Australian busi- 
ness declined from 8900 tons to 5900, in round figures ; 
the Argentine demand from 6550 to, remarkable to state, 
the odd hundreds only, any fourth figure being entirely 
lacking ; South Africa’s trade declined from 4240 tons 
for September, 1913, to the absurd figure of 370 tons 
last month ; and Japan declined from 3000 tons to less 
than a couple of hundred: while the Dutch East Indies 
from 2280 tons to the absolutely insignificant quantity of 
250 tons only. 


Machinery Exports. 


The machinery exports of the whole country 
for September twelve months ago and the month lately 
closed compare as follows, last year’s figures in all cases 
being first given :—Pumping engines, £43,297 against 
£42,602; winding engines, £3565 against £2110; elec- 
trical machinery, £190,069 against £107,820; machine 
tools, £69,519 against £36,926; mining machinery, 
£71,853 against £60,953; and boilers, £163,140 against 
£81,573. Exports of brass for September record a decrease 
in quantity. The value of unwrought copper exported 
was £3622, as against £75,480 in the same month last 
year. Wrought copper also shows a decline in value, the 
new figures being £51,971, as against £171,279 in September, 
1913. 


War Office Orders and War on German Trade. 


Birmingham and the Black Country continue 
fortunate in the possession of huge War-office and naval 
orders, and in many departments the supply must extend 
over many months. The ammunition firms are still 
working at the fullest possible output of small arms 





cartridges, quick-firing cases, and other explosives for 
the British and Belgian armies, and Black Country con- 
cerns have received important orders for steel projectiles. 
An order for a great quantity of trench plates with large 
corrugations has also been placed there, and other 
orders on which work is proceeding at high pressure 
are those for chains, horseshoes, trench shovels, hollow- 
ware, galvanised sheets, wire of many descriptions, and 
hurdles. Orders for rolling stock which a week or two 
ago it was stated would be diverted from German and 
Belgian firms to concerns in the Birmingham district 
have not, however, it is noticeable, yet been put in hand. 
Some Birmingham manufacturers are making a bold 
bid for new markets hitherto served by enemy-countries. 
During the week a Birmingham firm of flint glassmakers 
has definitely gone into the electric bulb trade. It is 
a business which cannot yield to masters and men the 
return they look for from other branches of the trade, 
and up to the time of the war had passed entirely into the 
hands of the Germans. This firm has therefore had to 
undertake the training of a considerabie number of men 
new to the business of glass blowing. A big effort is 
to be put forth to substitute the enormous continental 
supply and also to retain the trade at the close of the war. 
The undertaking will be welcomed by the light electrical 
engineering industry, which has been severely injured 
by the stoppage of glass bulb imports. The War-office 
has just placed an order with a Warwick engineering firm, 
the whole to be executed within six months, for 100 
general service wagons, twenty ambulance wagons and 
1000 wheels. This week Humphries and Dawes, 
Limited, of Birmingham, have made application to the 
Patent-office Court in London for the suspension in their 
favour of two German patents relating to certain specified 
engine pistons and crank pins. They had hitherto been 
imported by the Neckarsulmer Fahreadwerke Akt. Ges., 
of Neckarsulmer, Germany. Messrs. Humphries and 
Dawes had held the exclusive agency from the patentees 
for the sale of the engines in England and the Colonies. 
There was no opposition, and the Court said it would 
support the application to the Department. 


Coal and Colliers. 


The coal trade is busy, colliery proprietors 
firmly maintaining the advance notified in this report 
two weeks ago, but retailers are said to be cutting prices 
somewhat. The trade is in a difficult position, with serious 
labour shortage through enlistments, and high prices and 
scarcity of timber. A curious difficulty has arisen in 
the Cannock Chase coalfield, which has led the miners as 
a body to withdraw their support from the National 
Relief Fund, and to decide to disburse a fund of their 
own. The facts have caused a good deal of comment 
amongst the thousands of miners interested, who complain 
they were contributing large amounts to a fund from which 
they derived no benefit. As a result, an independent 
committee, representing both coalowners and miners, 
is now dealing with all claims for help by the dependents 
of the men on active service who formerly worked at the 
collieries. So far, they have 640 cases on their books. 
They have made initial grants, aggregating £450, and as 
showing the amount which is being raised by the miners 
in these districts, I may mention that three fortnightly 
collections realised £1086. 


Industry and Trade. 


Evidences of improvement in the economic 
position are to be found in other directions than those 
mentioned in the foregoing. For example, the employ- 
ment returns issued by the Labour Department of the 
Board of Trade show that unemployment is now steadily 
diminishing. Whereax at the beginning of September, 
the percentage of unemployment in the “* insured ” trades 
was 6-3, on September 25th the figure was 5-4, and now 
it is 5-1 per cent. Similarly, the number of persons on 
the registers of the Labour Exchanges early in October 
was 64,915, compared with 66,954 a week previously. 
Birmingham operative engineers are well employed, and 
other centres are eager to absorb any men out of work. 
There is, however, practically no surplus labour in this 
industry in the Midlands. Business continues good 
with the Birmingham brass trades, but there is a good 
deal of short time, and in several departments work is 
held up by a lack of skilled labour. Moulders are par- 
ticularly wanted. Employment for polishers has much 
widened. 


Goverment Trade Boom at Walsall. 


Among the lighter Birmingham trades which are 
busier because of the war, mention may be made of the 
producers of the cheaper nickel-silver class of table wares. 
Orders have been placed for nearly 200,000 pieces of such 
goods for military consumption, and when these are 
executed others are expected. Enormous orders are in 
hand in the saddlery and harness trades at Walsall and 
Birmingham for military equipment and for leather 
accoutrements, and all the makers are choked up with the 
huge demands. It is estimated that the work in hand 
in Birmingham alone represents some £500,000, and the 
Walsall contracts must be worth fully another £500,000. 
One of the largest Walsall firms who have secured big 
contracts from the French Government is working prac- 
tically night and day, and is making extensions to pre- 
mises which will practically double the output. As an 
evidence of how full up producers are, it is mentioned 
that some large French orders for fancy leather goods 
have been well-nigh hawked about Walsall from one 
factory to another at tempting prices, and only after much 
persuasion was the agent successful in getting the work 
accepted. At one time it was feared that our troops 
awaiting equipment might suffer serious handicap through 
delay in the execution of the War-office orders, since 
alike at Walsall and Birmingham the workpeople struck 
for higher wages. Happily, however, they were 
allowed to remain out but a ‘ew days, and they are now 
all back again. Sir George Askwith, of the Board of 
Trade, has been in conference with masters’ and mens’ 
representatives, and a new price list has just been arranged 
to come into force on January Ist, 1915. The men also 
receive an immediate increase of 20 per cent. It is under- 
stood that previously some of the operatives were getting 
something like 50 per cent. above ‘‘ peace ” rates. Saddle 
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makers will now, it is said, be able to earn anything up 
to £10 per week on military orders, harness makers 
£3 or £4 per week, and even girls and women 35s. a week 
at stitching. At a meeting of the Walsall Chamber of 
Commerce this week it was stated that at the request of 
the Associated Chambers of Commerce, inquiries had been 
made of local manufacturers concerning the amounts 
owing to them in Germany and Austria. The information 
supplied showed that about £50,000 was due in this way. 
Sir R. A. Cooper, Member of Parliament for Walsall, has 
just pointedly drawn the attention of Midland firms to 
the opportunity which presents itself to capture German 
trade. He adds that the advice is insufficient if not 
accompanied by the warning, “‘ If we don’t, the United 
States will.” 


Large Electricity Scheme. 


The Walsall Corporation is embarked upon a 
new electricity scheme costing originally £70,000. This 
sum has now been found to be insufficient, and an addi- 
tional loan of £23,600 is to be raised. Of this sum, £9500 
is required to comply with the instructions of the Local 
Government Board that the cost of laying new mains 
must be capitalised. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Mancagster, Thursday. 
Business Still Slow. 


THERE was a good attendance on the Lron Exchange on 
Tuesday, but generally speaking there was little business 
passing in the principal iron products. Pig iron was quite 
nominal, and, if anything, prices were lower. Finished 
iron remained unchanged, but certain sorts of steel 
favoured buyers. Copper manufactured was dull and 
unchanged generally, although ingots were lower. Tin 
ingots showed no change, but lead sheets favoured buyers 
by about 20s. per ton. Quotations :—Lincolnshire, No. 3 
foundry, 58s. 6d. to 59s.; Staffordshire, 60s.; Derbyshire, 
59s.; Middlesbrough, open brands, 59s. Scotch (nominal) : 
—Gartsherrie, 69s.; Clyde, 68s. 6d.; Glengarnock, Eglin- 


ton, Monkland, 67s. 6d.; Summerlee, 69s., delivered 
Manchester. West Coast hematite, 75s. to 75s. 6d.; 
East Coast ditto, 70s. to 71s., both f.o.t. Finished iron : 


Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; Staffordshire, 
£9 2s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £7 15s. to £8 5s.; 
steel hoops, £8 15s.; plates for tank, girder and bridge work, 
£7 10s. to £7 15s.; English billets, £5 15s.; cold drawn 
steel, £10 to £10 10s. Copper: Sheets, strips, &c., £74 
per ton ; small lots, 9$d. per lb.; rods, £72 per ton ; small 
lots, 9}d. per lb.; tough ingots, £56 ; best selected, £56 10s. 
per ton; copper tubes, 9}d.; solid-drawn brass tubes, 
Sid.; brazed brass tubes, 9jd.; condenser tubes, 9}d. 
condenser plates, 7?d.; rolled brass, brass turning rods, 
8d.; brass wire, 73d.; yellow metal, 7}d. to 7}d. per Ib. 
Sheet lead, £24 5s. per ton. English tin ingots, £136 10s. 
per ton. 


The Lancashire Coal Trade. 


There was about an average attendance on the 
Coal Exchange. Domestic fuel prices were fully main- 
tained, and some outside districts quoted 6d. to Is. per 
ton more money. Slack and engine fuel showed little 
change. Contracts over the next six months are being 
made at 3d. to 6d. per ton under last year. Shipping and 
bunkering coal in good demand. Quotations :—Best 
Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
16s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, lis. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton 
at the pit. 


The Engineering Trades. 

There is still considerable activity in those 
branches of engineering industry which are in any way 
affected by the war. Machine tool makers are getting 
their share of orders for quick delivery, the machines 
being chiefly supplied to makers of armaments. The 
builders of power plant are fairly well off, one firm in 
Trafford Park having, I am told, secured orders for steam 
turbines during September alone to the extent of 30,000 
kilowatts. Electrical machines are also in demand, 
while the leading builders of motor cars are being very 
much pressed for vehicles for the British and Russian 
armies. General engineering works are experiencing a 
period of slackness, and textile machinery makers are still 
on short time, a condition which is likely to prevail in this 
branch until the war has been brought to a conclusion 
satisfactory to this country. Some firms are taking advan- 
tage of the lull in business to extend their works, while 
others are contemplating extensions in the near future. 
Among those who are now extending is the firm of Redpath, 
Brown and Co., in Trafford Park, which has outgrown its 
works, and is adding a fine new bay, 400ft. long by 60ft. 
span. When this is completed the capacity of the works 
will be greatly augmented, and the handling of the struc- 
tural materials will be facilitated by arranging the plant in 
such a way that the products will be passed through the 
different processes with the minimum of handling from 
one end of the shops to the other. This new shop will be 
equipped with all the latest appliances for dealing with 

,structural materials, amd electric power will be used 
throughout. The pressure of Government orders to which 
I have referred above, coupled with the large number of 
engineering workpeople who have joined the Army, has hada 
very material effect in abating the unemployment troubles, 
and I hear that the Government officials have been scour- 
ing the Manchester district during the past few days for 
workmen. 


Mancheste? Association of Engineers. 
This society has made a grant of £50 to the War 
Relief Fund. 


The Cotton Trade. 

The workers in the textile trades are passing 
through the worst period which has probably ever been 
known. It has been estimated that out of a total of 
450,000 operatives in Lancashire 150,000 are unemployed 





and about 100,000 are working short time, the weekly loss 
in wages amounting to something like £200,000. A bulletin 
issued a few days ago by the Board of Trade shows that 
in many European markets as well as in Japan and South 
America, German trade in cotton yarns was greater than 
British, while German competition was also felt in the 
United States and China. The bulk of the Austrian 
exports went to countries in South-East Europe, parti- 
cularly the Balkan States. The total amount of German 
and Austrian trade in cotton yarns which might be diverted 
to British spinners is valued at £2,333,800. 


Accrington Electric Power Station. 


Although working under disadvantageous con- 
ditions in many respects, the figures relating to the first 
year’s working of the above plant may be considered highly 
satisfactory. The plant, which has been described in 
THE ENGINEER, Consists of two National vertical gas 
engines, each capable of developing LO0OU horse-power 
on producer gas, and operating in conjunction with a 
by-product recovery plant on the Mond system. Of a 
total sale of six million units some 70 per cent. have been 
generated from gas, and the operation of the engines has 
been practically continuous. The total cost per unit of 
gas-generated current was 0.415d., compared with 0. 762d. 
for the steam plant, and the rebate on the cost per unit 
due to the sales of by-products was 0.07d. per unit gene- 
rated, or nearly £1300. In Mr. Gray’s—the Corporation 
engineer—report the respective costs for gas power and 
steam power under the heading oil, stores, and repairs, 
was .069d. and .079d. per unit. IL understand that the 
National Gas Engine Company is now installing two 
further engines, which will double the output of the plant. 


Engineering Education and the War. 


It is satisfactory to be able to state that the 
number of students in the mechanical and_ electrical 
engineering classes at the Manchester School of Technology 
is considerably above that of last year in spite of the drain 
which has been caused by the war upon the youths of this 
district. Principal Garnett has furnished to the leading 
engineering firms in the district a poster calling the atten- 
tion of young men who are prevented from joining any 
branch of his Majesty’s forces to the fact that they may 
yet render very real service to their country by increasing 
their own industrial efficiency and that leisure resulting 
from slack employment should be devoted to study. 
Special consideration is being given to all cases of students 
who furnish satisfactory evidence that, owing to the 
European war, they are unable to pay the fees charged. 
Lunderstand that the preliminary plans of the new depart- 
ment of internal combustion engineering have been sub- 
mitted to and passed by the educational authorities in 
London. 


Barrow-1n-FurNess, Thursday. 
Hematites. 

There is no material change to note in the general 
condition of the hematitie pig iron trade of this district. 
The business being done by makers represents a fairly 
large tonnage of iron, but the trade being carried on at 
present is very much from hand to mouth. Good orders 
are held, and the whole of the iron produced is going into 
prompt use. Local requirements are large. Most of the 
iron made at Barrow is being used at the company’s steel 
plant. In Cumberland there are six furnaces, and the 
make is mostly being used by Workington steel makers. 
For special brands of iron there is a steady demand, and 
at Barrow a good output is being maintained, and in 
Cumberland this high quality iron is being turned out from 
several furnaces. Prices are about the same with parcels 
of mixed numbers of Bessemer iron at 73s. per ton net 
f.o.b. Special brands of iron are at 80s. per ton. Nothing 
is being done in warrant iron. The quotation is still 
66s. per ton net cash, and the stores of warrant iron repre- 
sent in the aggregate 3048 tons only. 


Iron Ore. 

For the most part the iron ore trade is well 
employed. At the Hodbarrow mines there is a busy 
state of affairs, and there is also activity at Cleator Moor, 
Park, and Roanhead, but at Lindal Moor there is a rather 
quieter state of affairs, and another pit was closed last 
week-end. The mines at Newton, near Barrow, are 
opening out well. Prices are about the same with average 
sorts quoted at 15s. to 17s., and the best ores are quoted 
at 22s. per ton net at mines. Spanish ores are in steady 
demand, and the supply is good and regular. A large 
cargo arrived in Barrow last week. This ore is quoted 
at 16s. to 18s. per ton delivered. 


Steel. 

In the steel trade there is activity both in North 
Lancashire and Cumberland. At Barrow, however, the 
whole of the plant is not engaged. The output of rails 
is steady, and a good tonnage of ship-plates is being turned 
out. In Workington the rail mills are busily employed. 
As regards new business, there is a steady demand for 
rails, without there being anything particularly brisk, 
and heavy sections are quoted at £6 5s. to £6 10s. Light 
rails are at £7 10s. to £8 per ton, and represent a quiet 
business. Heavy tramway sections are not much inquired 
after. They are at £7 10s. per ton. The demand for steel 
shipbuilding material is brisk on local as well as general 
home account. Ship-plates are at £7 7s. 6d. per ton to 
£7 10s., and boiler-plates are at £8 to £8 5s. per ton. Hoops 
are a steady business at £9 5s. per ton. 


Shipbuilding and Engineering. 
These trades present no new features. 
is marked activity in every department. 


There 


Fuel. 

For coal the demand is steady, and Lancashire 
or Yorkshire sorts of steam coal are quoted at 15s. to 17s. 
per ton delivered. Coke is in full request at 20s. to 22s. 
for East Coast sorts, and Welsh coke is at 20s., and Lanca-: 
shire qualities at 18s. per ton delivered. 


Shipping. 


The shipping trade is fairly well employed, but 
there is room for a lot of improvement. 





THE SHEFFIELD DISTRICT, 
(From our own Correspondent. ) 


** Business as Usual.” 


One might almost say that the now familiap 
injunction * Business as usual” is being carried out jy 
the Sheftield district in its entirety. Perhaps that would 
not be strictly accurate, because there are firms ¢011;). 
plaining of depression, except in certain departimets, 
But, averaging out things, it is quite safe to say that 
business is generally good, while in many instances ji jg 
very good, and in not a few booming. Inthe East By j of 
the city, where the armament firms are situated, one 
sees alterations and reconstructions being carried out 
on a large scale, besides, in two or three cases, big j,ow 
buildings rapidly nearing completion. |About 
little official information is available, but they have all 
the appearance of shell or gun “‘ shops.” As if in con. 
firmation of the surmise, there has been for some time, «iid 
still is, a very heavy demand for anything in the shape 
of a lathe or kindred machinery. Beyond this, i: js, 
perhaps, not wise to inquire, but the facts as given appar 
to be beyond dispute, whilst there are also reports of 
further important extensions of premises. These thiriys 
are mentioned as an indication that Sheffield, at any rate, 
is not suffering, as a whole, from anything approac) ing 
trade depression. On the contrary, employment kevps 
steady at a fairly normal level, whilst the strong, casual 
labour, such as is practically essential at the railway 
goods depéts, is extremely difficult, if not impossil.le, 
to obtain, much inconvenience being caused in the handling 
of inward and outward traffic. How the skilled engin or. 
ing labour market is being affected will be shown presently, 


those 


Round the Works. 


Information to hand shows clearly that although 
Government work is heavier than ever, new” busitess 
booked is also largely of a general character, with oversea 
markets very well represented indeed. ‘Three firms, for 
example, have secured good contracts for files for Mauritius, 
Montreal and the Congo, and two others are to make files 
for Rangoon and Calcutta. Steel orders again show up 
well, supplies being booked for Calcutta, Mauritivs, 
Rio de Janeiro, Johannesburg, Yokohama, Sydney 
(N.S.W.), Chicago and Fremantle. Contracts for saws 
have been placed by interests at St. John’s (Newfound 
land), Karachi and Calcutta, and other new orders include 
cutlery for Cartagena and Russia, adzes for Rangoon, 
tools for St. John’s (Newfoundland), Chittagong and 
Iquique, hardware for Singapore, shovels for Capetown, 
forks for Durban, large clasp knives for Buenos Aires, 
plough plates for Melbourne, axes for Rosario, and springs 
for Buenos Aires. These orders are sufficient to show the 
general character of business now being booked and also 
the variety of markets covered. On home account half 
a dozen Sheffield firms have had tenders accepted for 
supplies of cutlery to the London County Council, the 
total sum involved being £1158. The Bolton (Lancashire) 
Town Council has accepted the tender of Hadfields 
Limited for points and crossings required for the tramways 
there during next year, this firm having done a good deal 
of work in the way of lay-outs for the Bolton Corporation 
previously. Another Sheffield company is supplying steel 
clips for the Bury Corporation tramways. Contracts for a 
1500-kilowatt rotary converter and transformer, with thie 
necessary controlling switch gear, and for a 1200-kilowatt 
transformer and switch gear have been placed by the 
Chesterfield Corporation Electricity Committee with the 
British Westinghouse Electric and Manufacturing Com- 
pany, the total figure being £2482, and for a high-tension 
cable, at approximately £725, with the British Insulated 
and Helsby Cables, Limited. The London County Council 
has just formally reported on the transference of a con- 
tract for about 5000 driving and pony wheel tires from 
Germany to Sheffield, and it might be mentioned that this 
transferred contract will mean an extra £4000 paid in 
wages in Sheffield. Heavy steel castings are still being 
turned out here with considerable expedition on local 
account, these kind of things observed in transit including 
a casting which must have been almost 70 tons in weight 
and intended for the base of a huge press. 


Lord Kitchener and the Men. 


An order has been issued to the workmen at the 
armament firms in Sheffield as follows :— 
War-oltice. 

{ wish to impress upon those employed by your 
company the importance of the Government work 
upon which they are engaged. I fully appreciate 
the efforts which the employees are making and the 
quality of the work turned out. I trust that every- 
thing will be done to assist the military authoritics 
by pushing all orders as quickly as possible. 

I should like all engaged by your company to 
know that it is fully recognised that they, in carrying 
out the great work of supplying munitions of war, 
are doing their duty for their King and country 
equally with those who have joined the army for 
active service in the field. KirchEeNER. 


Skilled Employment. 


There is some interesting matter in the monthly 
report of the Amalgamated Society of Engineers, issued 
since my previous letter, especially with reference to the 
Shefiield district. It appears that with a view to minimis 
ing unemployment arising out of the war, the question 
of a three-shift system in places where heavy Governmen! 
contracts are being executed has been under special con 
sideration, but as a general scheme does not seem prac 
ticable, local committees are to draw up plans for their 
own districts, as bases for future proposals. Regarded 
generally, the report showed that skilled employment in 
Sheffield, as I was able to point out last week, is in a very 
satisfactory condition. On the outbreak of war a large 
number of members of the society were thrown out of 
work at some of the large firms, but almost all have now 
been restarted, besides which many members have had 
to be brought in from other centres, ‘‘ In order to mini- 
mise the excessive overtime that exists in some of the 
departments engaged on armament work,”’. continues 
the report, ‘‘ we have, after consultation with the Em- 
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rs’ Association and the allied trades, agreed upon a 
three-shift system of working. This is now being voted 
upon by the Sheffield members, and if agreed to will 
result in not only relieving excessive overtime, but will 
find employment for a considerable number of our less 


furtunate members.” 


ploye 


Germany’s Markets. 

There probably never will be a more interesting 
phase in Sheffield trade than the present. From all 
parts of the world in which German steel manufacturers 
have been operating letters are coming inviting Sheffield 
to make a bid for markets which are now perforce seeking 
new sources of supplies. As an illustration of what is 
meant, 1 may quote from a letter received the other day 
by a firm here from an Italian house. The directors 
write that as a result of the ‘‘ unjust action of Germany ” 
they are determined to bring an end to their commercial 
relations with manufacturers in that country. ‘ We 
propose to make a change,” they state, ‘‘ and to do our 
business in future with England. Please, therefore, send 
me prices of your files, drills in cold steel and high-speed 
steel, milling tools, screw taps and all tools used in the 
manufacture of metals and the working of wood. We 
send you printed papers to give you an idea of the kind 
of goods we require.” Very different is that missive from 
one received from a firm in Canada with a very pronounced 
Teutonic name, stating that circumstances had compelled 
them to make a “‘ replacement of their orders,” asking 
for samples of certain lines in cutlery, with prices, and 
suggesting that a catalogue should also be sent. After 
the war these people would obviously make another 
“replacement of their orders,” this time to. Germany, 
but they would have gained all the knowledge they require 
concerning Sheffield prices and trade marks. The letter 
was handed to me to use as [ please, and then to destroy. 
Many requests are coming for Sheflield manufacturers 
to entertain the turning out of cheaper articles, but it 
is extremely doubtful if that will be done to anything 
more than a very small extent. Something, however, 
might perhaps be done, in a modified degree, along those 
lines, for only this week, whilst in the office of an important 
firm of steel manufacturers, I was shown some pliers 
“made in Germany.” They were beautifully finished, 
and | was assured they were practically as good as they 
looked. A German firm had made them for 2s. or 3s. 
a dozen cheaper than ‘any made in Sheffield, and the latter 
had not nearly the same finish. These things have actually 
been imported by a Sheffield firm which is now placing 
such orders locally in the hope that before the war is 
over it will be receiving from the home manufacturer 
the kind of article which its foreign customer demands, 
both as to finish and price. 


LaTER. 
Big Locomotive Orders. 


One of the directions in which trade is returning 
to Britain from Germany is in locomotive building. For 
very many years—about three-quarters of a century— 
this industry has been represented in Sheftield by the 
Meadow Hall Works of the Yorkshire Engine Company, 
and although so far none of the contracts placed in Ger- 
many by two er three British concerns a few months 
before the war have actually found their way to this city, 
the fact that they have come to England has naturally 
had an improving effect upon locomotive construction 
generally. Hence, notwithstanding the war, prospects 
at the Meadow Hall Works, which I visited a day or two 
ago, appear to be very good. Orders in hand include 
five goods locomotives for the Hull and Barnsley Railway, 
and the first of several large locomotives for an important 
iron and steel works in the Midlands. Among this firm’s 
more recent contracts may be mentioned one for two 
large passenger engines for the Metropolitan Railway 
and another for three locomotives for the India-oftice. 
In addition to these things, there are also being turned 
out here a number of boilers for the South-Eastern and 
Chatham Railway, the Barry Railway, and other lines, 
and the work in hand includes coal-cutting machines and 
compressed air haulage engines for home coilieries, a 
fair amount of Government work, and important orders 
for wheel sets, tires and axles for home and colonial 
railways. 


Billets, Bars, Pig Iron, &c. 


Makers of acid billets report a fair business, 
though the volume is not nearly what it was in the early 
days of the war. Siemens are quoted at £8 and Bessemers 
at £7 10s. to £7 15s. In basic qualities, however, the 
demand continues in strength, makers, in the absence of 
continental competition, having the market entirely to 
themselves. Hard basic billets are about £6 10s., and 
soft about 10s. less. There seems to be no falling off in. 
the demand for Swedish iron and steel, but deliveries are 
not so free and prices are advancing. Bars and billets 
have recently risen as much as £1 per ton, and Swedish 
scrap is a strong market. Crown bars continue to show 
an improvement at the basis price of £8 5s. In hematite 
irons, both West and East Coast have a tendency to 
easiness, and on a rather hesitating market values may 
be fairly averaged at 80s. to 81s. for West Coast and 
about 73s. for East Coast mixed numbers, any delivery 
Sheffield. Practically no buying is being done in common 
irons, except for quite small lots, but users are fairly well 
covered. Derbyshire No. 3 foundry is being done at 
about 56s. 9d, to 57s. 9d., and forge at about 55s. to 54s. 6d. 
Lincolnshire official prices are unchanged, but makers 
seem inclined to bargain where business is likely. 


Fuel, 


The steam coal market is showing a steadier 
tendeney at the lower level of values, but business is 
still very slow. Shipments through the Humber ports 
are not su large, the increased risk to navigation in the 
North Sea and possible further changes in the political 
Situation keeping actual business at a minimum. Very 
few forward transactions are being negotiated, and apart 
from deliveries on account of contracts made earlier in 
the year, shippers are only buying for immediate require- 
ments, A good tonnage is being cleared through the 


Mersey for bunkering and coastwise trade. The demand 
for industrial consumption is well maintained 


For 





smaller manufacturing fuels, the colliery position is weaker, 
stocks are growing and there is forced selling of special 
lots at low figures. Values of steam coals are steadier 
and no reduction on present rates appears to be anticipated. 
Current quotations are per ton at pit as follows :—Best 
South Yorkshire hards, 10s. 3d. to 10s. 6d.; best Derby- 
shire hards, 10s. 3d. to 10s. 6d.; second quality, 9s. 6d. 
to 10s.; steam cobbles, 9s. to 9s. 9d.: steam nuts, 9s. 6d. 
to 10s. Coke remains about the same as previously 
reported, viz., patent about 12s. to 12s. 6d. and beehive 
12s. 9d. to 13s. 3d., on rail at ovens. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
A General Review. 


We are now in the tenth week of the war, and 
although at the moment of writing a decisive stage has 
not yet been reached, traders in the North still take a 
philosophical and even hopeful view of the outlook. The 
serious position of Belgium has been the main untoward 
incident of the week, but against this has had to be set 
the renewal of confidence as to the ultimate issue of the 
war, which comes from the substantial successes of the 
Allies in the eastern and western theatres. To a very 
large extent the more general resumption of trade in its 
normal channels waits on news of more decisive victories 
from the seats of war, facilitating, as they will, finance. 
It is quite evident that until it is possible to see clearly 
far ahead, the banks are not prepared to afford to industry 
the generous accommodation which is specially needed in 
these times, when with active State encouragement traders 
are making a bold bid for new markets hitherto served 
by enemy countries. It is to be hoped, however, that the 
banks will not allow any red tape traditions of business 
to prevent them coming to the help of every ‘* good ” 
firm who are showing themselves enterprising enough in 
entering new lines previously reta’‘ned almost exclusively 
by continental countries. The only rift in the lute, so 
far as trade on the North-East Coast is concerned, is the 
condition of the coal industry, which is very slow of 
recovery. 

It is evident, however, from the details of trade move- 
ments, that something is being done to recover trade, 
and to seek for substitutional commerce. But we have 
lost the export of 800,000 tons of coal monthly to Ger- 
many and most of 700,000 tons to Russia, so that the 
surplus created by these two countries alone takes some 
disposing of, while France is as yet only taking half ‘its 
usual quantity. Ita'y and Scandinavia are becoming 
larger customers in some degree in substitution for German 


coal. But it takes time and trouble to build up new 
trades. It is true that the large export of coal from 


Germany is stopped, and we may hope to obtain part of 
that trade, but its buyers were largely France and Belgium, 
and their purchasing power is crippled at present, whilst 
some of our home industries feel the effects of the war, 
and cannet consume coal as they did. 

Possibly in some industries at home the full result of 
the war is not yet experienced, so that the coal consump- 
tion may further fall. In the meantime, it is gratifying 
to note that there is no decided backward movement, 
and that exports to neutral countries are beginning to 
grow. Although pig iron prices show a downward ten- 
dency, the decline is not so great as might have been 
expected. That a general easing off in new business 
exists there is now little room to doubt, but the undertone 
still appears to have a soundness about it which encourages 
a hope that before very long things will take a turn for 
the better again. At any rate, trade is so far satisfactory 
that three furnaces have just been restarted after having 
been laid idle since the outbreak of war. The fair way to 
regard the trade position, of course, is from a war basis, 
and judged from that standpoint things seem to be re- 
adjusting themselves gradually and effectively. There 
is still much of the financial arrangement that was upset 
to be restored, there are new customers to be sought, 
and there are new routes for transport in some directions 
to be arranged, but on the whole the commercial position 
is clearer, and the trade is fuller than would have been 
expected after ten weeks of a war as fierce and on so vast 
a scale as that which is now waging. 


Cleveland Iron Trade. 

The long-continued suspense as regards the war 
seems to be having a progressively depressing effect upon 
the Cleveland iron market, which is extremely quiet. 
The downward movement in values has continued, and 
this is directly traceable to the absence of news of a 
decisive character from the French seat of war and to 
the fall of Antwerp. The market is extremely sensitive 
to ali such influences, and holders of warrants, anxious to 
carry less iron, have been unloading at reduced figures. 
The speculative position has seriously affected the market, 
which was already suffering from a great slackness of 
demand, and the value of business put through this week 
has been very small. A good deal of iron is wanted for 
Scandinavia, but the trade is sorely handicapped by the 
financial situation, and all the other anxieties incidental 
to the war. Merchants will not trade except for cash on 
this side. Nevertheless, a number of small lots have been 
disposed of this week to fill up cargoes, and a fair quantity 
has been shipped to Scotland. But the home trade 
generally remains dull. Consumers appear to be restrict- 
ing their requirements to the irreducible minimum. On 
the other hand, makers, with the price at a figure which 
they declare to be well below a remunerative level, are 
reluctant to enter into engagements, and are putting the 
iron into stock. 

The amount of iron in their hands and in the public 
stores continues to grow, but the aggregate is not yet 
fortunately anything like as great as it has been on some 
occasions in previous years. But the process of putting 
iron into stock cannot go on indefinitely, and the question 
of restriction of output will have to be faced, in the absence 
of some early improvement in the situation. The blowing 
in of three furnaces at Jarrow increases the number in 
blast in the North of England from 68 to 71, but the 
increase has had no effect on the market, as the output 
of the three additional furnaces is consumed by Messrs. 
Palmer at their own works. Of the total of 71 furnaces, 





35 are producing Cleveland iron, 25 hematite iron, and 
11 special iron. The stock in the public warrant stores 
now totals 106,132 tons, over 3000 tons having been added 
since the beginning of the month. No. 3 G.M.B. Cleve- 
land pig iron is generally quoted by second hands at 
49s. 6d., but makers decline to entertain any offer below 
50s.; No. 1 is quoted about 51s. 9d.; No. 4 foundry, 49s.; 
and mottled and white iron each 48s. 6d., all for early 
delivery. 


Hematite Pig Iron. 


There is very little new to report concerning the 
East Coast hematite pig iron trade. There is a complete 
lack of enterprise on the part of users of this particular 
class of iron. ‘They are secured for deliveries to some ex- 
tent, and are content at that. Some of the makers in the 
district are stil! well off for orders, much of the output 
being kept for their own steel works, but other smelters 
are only experiencing a sort of hand-to-mouth business 
at present. ‘The demand for special kinds of iron, needed 
for military purposes, continues satisfactory. The quo- 
tation for mixed numbers of hematite pig iron has been 
reduced this week from 64s. 6d. to 64s. 


Iron-making Materials. 

There is no demand for foreign ore at present, 
consumers being well covered. The recent forced sales 
of diverted cargoes have depressed the market, and the 
quotation for best Bilbao Rubio is now no more than 
17s. 6d. Freights, however, look like going up, on account 
of the delays to steamers, and consequent longer voyages, 
arising out of the war, and ore quotations, accordingly, 
may stiffen. Coke sellers still adhere to 17s. 9d. for good 
medium furnace kinds delivered at ‘the works. It is 
expected, however, that the break in Cleveland iron must 
soon affect coke. But the real difficulty in regard to 
coke is the price of coal, which still keeps high, and makes 
coke manufacture in the circumstances unremunerative. 


Manufactured Iron and Steel. 

In the manufactured iron and steel trades the 
works, on the- whole, are still well employed, but the 
immediate outlook is somewhat less encouraging, new 
business being quiet. Specifications are coming forward 
well for constructional work, but there is little demand 
for deliveries of plates and angles for shipbuilding, owing 
to the labour shortage in the shipyards. This week 
Bolckow, Vaughan and Co., Middlesbrough, have secured 
an order for 6000 tons of steel rails for South Africa, in 
spite of keen American competition. The rail trade, 
however, is generally very quiet, and some firms are 
turning their attention to billets, which are in much 
demand for inland works owing to the cutting off of 
German imports. Business in the finished iron trade 
continues dull. The following are the principal market 
quotations :—Comman iron bars, £8 ; best bars, £8 7s. 6d.; 
best best bars, £8 15s.; packing iron £6 5s.; iron ship 
angles, £8; iron engineering angles, £7 15s.; iron ship 
plates, £7 5s.; iron girder plates, £7 15s.; iron ship and 
girder rivets, £9; steel bars, basic, £7 10s.; steel bars, 
Siemens, £7 15s.; steel sheets, singles, £8 5s.; steel sheets, 
doubles, £8 10s.; steel ship plates, £7 5s.; steel boiler 
plates, £8 5s.; steel ship angles, £7; steel engineering 
angles, £6 15s. to £7; steel joists, £7 2s. 6d.; steel hoops, 
£8; steel strip, £7 15s.—all less the usual 24 per cent. 
f.o.t. Cast iron colurons, plain, £7 12s. 6d.; cast iron 
chairs, £4 6s.; floor plates, £3 12s. 6d.; heavy steel rails, 
£6 15s.; light iron rails, £6 15s.; steel railway sleepers, 
£7—all net at works. 


The Coal Trade. 

Business in the coal market rules on disappoint- 
ing lines. The fall of Antwerp has had a most dispiriting 
effect, closing as it does an important outlet for North 
Country coal. Colliery positions are practically unaltered. 
Steam collieries have a moderate amount of work in hand, 
whilst Durhams have also orders to execute which will 
keep them going at about the old gait for some time. 
Steams of all grades are being pressed on the market, 
and for spot shipment quotations are 3d. down. Coking 
fuel is neglected, as French manufacturers are only taking 
small lots, and Belgium shipments are at an end. Coking 
coals are also in limited request. Quotations are as 
follows :—Durhams: Best gas, 12s. 3d. to 12s. 6d.; 
second gas, lls. to lls. 3d.; special Wear gas, 12s. 6d. 
to 13s.; smithy, lls. to lls. 6d.; coking unscreened, 
10s. 6d. to 1ls.; coking smalls, 10s. to 10s. 6d.; ordinary 
bunkers, 10s. 6d. to lls.; best bunkers, lls. 9d. to 12s. 
Northumberlands : Best Blyths, 13s. to 13s. 3d.; ordinary 
Blyths, lls.; unscreened, 10s. 6d. to 11s. 6d.; best smalls, 
8s. 3d.; household, 15s. to 16s.; bunkers, 10s. 9d. to 
lls. 3d.; Tyne primes, 12s. 6d.; Tyne seconds, Lls. to 
lls. 6d.; special smalls, 9s. 6d.; ordinary, 7s. 6d. The 
coke trade is quiet. Best foundry remains at 20s. to 
21s.; blast furnace coke, 17s. 9d.; and gas coke, 12s. to 
12s. 6d. 


More German Trade Captured. 

The heavy engineering trades are for the most 
part very busy, the bulk of the work upon which they are 
engaged being for British Army and Navy requirements. 
Orders for overseas delivery are not being released yet, 
but there is a fair amount of new business about on home 
account, machines for the production of articles formerly 
supplied from the Continent being ordered in useful 
quantities, which indicates how serious is the bid which 
British manufacturers are making for new industries. 
The outstanding feature of the engineering trade this 
week has been the placing of a contract with the Blake 
Boiler, Wagon and Engineering Company, Limited, of 
Darlington, for the early delivery of ne fewer than 178 
all-steel bogie covered wagons, each of 23 tons carrying 
capacity, required for the metre-gauge lines of the Sovth 
Indian Railway. This railway some few months ago 
placed an order for sixteen. superheated goods locomo- 
tives with Henschel and Sons, of Cassel, Germany, but 
I understand on good authority that this contract has 
now been cancelled, and that tenders for the work have 
just recently been called from builders in this country 
and the United States. Works. occupied in the con- 
struction of machinery for war and mercantile marine 
vessels have sufficient orders on hand to keep them fully 
employed for some months to come. 
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The Building Trade. 


The building industry on the North-East Coast 
is in a very bad way. Many materials are difficult or 
impossible to obtain, and builders have no data on which 
they can base tenders, so that new contracts are quite 
exceptional. Work on many buildings has had to be 
suspended. The timber supply has almost ceased. 
Made-up articles such as doors, windows and the like, 
which have come in huge quantities across the North 
Sea, are no longer available, and builders are not at present 
prepared to face the increased cost of British-made wares 
even where the material is available. 


Cleveland Miners’ Wages. 


A conference took place on Monday between the 
Cleveland mineowners and the representatives of the 
miners, respecting the wages to be paid at the mines for 
the ensuing three months. A settlement was arrived at 
whereby the men will receive an advance of 0-25 per 
cent. from the 26th inst. This increase is the same as 
that recently received by the blastfurnacemen under the 
sliding scale arrangement. 


LaTER. 
Pig Iron Prices Reduced. 


The Cleveland iron market developed a decidedly 
weaker tone on Wednesday. Values declined rapidly, and 
not since December, 1911, have they been so low. Nowhere 
is there any disposition to trade, and what business is 
now passing is restricted to small lots. Shipments of iron 
under running contracts are on a higher scale than they 
were this time last month, but new business for neutral 
countries is still hampered by various causes arising from 
the war. The price of No. 3 G.M.B. Cleveland pig has 
dropped to 49s. 3d., and a few small sales are reported 
to have been made by second hands at that figure, but 
makers declare that they cannot manufacture iron at 
such a price, and threaten to put furnaces out of opera- 
tion. Good news from the seat of the war would probably 
bring about a welcome change of spirit, but at present the 
market position is certainly cheerless. No 1 quality is 
also easier at 51s. 6d., while No. 4 foundry has dropped to 
49s.; No. 4 forge to 48s. 6d. ; and mottled and white iron 
each 48s. 3d. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


War and Trade. 


So far as can be ascertained the war is having a 
beneficial effect on the great industries of the West of 
Scotland, and this is apparently borne out by the exist- 
ing state of things in the iron trade, particularly in the 
important branch of steel manufacture. There is at 
present practically no unemployment in the steel pro- 
ducing districts and claims upon parochial relief are fewer 
than they have been for many years. The call of patriotism 
is partly responsible, but the chief reason for this satis- 
factory position is to be found in the requirements of the 
staple industry. A considerable extension of the great 
Dalziel Steel Works recently made is now occupied, and 
mills long disused are once again in operation, while recruit- 
ing among steel workers has been stopped with the sanction 
of the War-office. The increased activities are in a measure 
accounted for by Government requirements. Steel manu- 
facturers are busy executing military and Admiralty 


contracts. A large number of wagons has been com- 
missioned. But the present activity is of deeper 
significance. German competition has been severely 


felt in the iron and steel trade, and before the outbreak of 
hostilities prospects were so discouraging that a protracted 
closing of some of the works was anticipated. The situa- 
tion is, of course, complicated, for although the increasing 
serman importations were adversely affecting the steel 
industry, they proved, on the other hand, advantageous 
to the shipbuilder, who by his patronage was perhaps 
encouraging the German export trade. Coal, iron, and 
shipbuilding are inextricably linked together in the West 
of Scotland, and whatever the immediate benefit to one 
branch through foreign importations, the consequent 
weakening of another is bound ultimately to affect the 
whole. With regard to another branch, plates and sheets, the 
stoppage of German competition has resulted in an impetus 
to the Scottish trade. The situation is similarly cheerful in 
the great industry of tube making, which is practically con- 
centrated in Coatbridge. It is significant that the Lang- 
loan ironworks, which have been idle for eighteen months, 
have resumed, and the opening of the Coatbridge Iron- 
works at Dundyvan will provide employment for many 
men. Much of the increased trade is, of course, due to 
war requirements. On the other hand, the tube works 
can scarcely fail to benefit in the long run from the cessa- 
tion of German competition, although the war is likely to 
interfere with their large export trade. The large works 
in Lanarkshire which are engaged in the manufacture of 
railway material have also been beneficially affected by 
the war. In the industrial war, as in the war in the field, 
time is on our side ; the larger German trade is paralysed 
the greater the opportunity for British manufacturers to 
strengthen their hold in neutral and colonial markets. 
The iron trade in Scotland in all its branches ought eventu- 
ally to benefit from the present crisis. Manufacturers 
should at least regain much of the lost ground, both in the 
home and foreign markets, if they set themselves to 
emulate the enterprising Teuton. 


Textiles. 


Textile manufacture generally in Scotland is on 
the decline. This is particularly the case in Glasgow and 
its immediate neighbourhood, where, owing to various 
causes, Chiefly perhaps the combine system, which has 
also had effect on the kindred industry of dyeing, a large 
portion of the trade has been transferred to other dis- 
tricts. 


Shipbuilding. 


The shipbuilding industry on the Clyde continues 
very active, particularly in the case of those yards where 
Government work is in progress. At these particular 


yards work has been continued night and day. The 





position of shipbuilders, who were building steamers for 
Austria and Germany at the outbreak of the war, is a rather 
peculiar one. Work on these steamers was, in most cases, 
reported as being stopped. Builders are now advised 
that they can go ahead and finish the ships and sell them 
at the best figure they can get and debit the Germans or 
Austrians with any loss they may sustain. Conditions, 
however, are not so simple as all that, and it is questionable 
if builders will carry those vessels beyond the launching 
stage. It is not every British owner who will purchase a 
steamer which has been built to foreign specifications. 
So far as can be learned, however, it will be a case of each 
builder acting in such a manner as will best serve his own 
interests. 


Unemployment and Relie.. 


Owing to various causes the question of unem- 
ay meg has not yet become a serious one in Scotland. 
n fact, in some trades it is said that employers have found 
it impossible to secure an adequate supply of labour. In 
Glasgow, for instance, the percentage of unemployed is 
particularly low, and it is generally recognised that no 
person who is willing to work requires to remain idle. It 
is recognised, however, that at a time like this conditions 
change rapidly, and it has been deemed expedient to formu- 
late schemes for the relief of possible unemployment. In 
Glasgow alone arrangements have been made which 
involve an outlay of £1,000,000 and will provide employ- 
ment toa great many and will goalong way torelieve distress 
caused through unemployment. Roadmaking is forming 
one of the chief sources of relief work, and several of the 
county councils throughout Scotland have made arrange- 
ments suggested by the Road Board which will also pro- 
vide considerable employment in the country districts. 


Timber Trade. 


The timber trade continues quiet in most direc- 
tions and what little activity is noticeable is for material 
suitable for War-office orders. There are large orders 
pending from this source, and it is expected that some of 
these are likely to come to Scotland. Outside of this there 
are a few inquiries for shipbuilding requirements, such as 
teak, pine, elm, &c., in which occasional transactions are 
reported from time to time. House building and furniture 
materials are in little request at the moment and few sales 
are reported. The issue of the Clyde stocks of timber at 
September 30th shows that the figures do not vary much 
in the aggregate from those at the corresponding period 
of last year. In most cases they are lower, about the only 
exception being Oregon pine and wagon oak planks. 
Imports show a reduction of 9 per cent. as compared with 
last year, and the amount consumed during the nine 
months as compared with last year is as nearly as possible 
a reduction of 16 per cent. 


Pig Iron. 

No improvement can be reported in the position 
of the Scottish pig iron trade. The export demand has 
not yet broadened out and consumers at home are only 
purchasing against their immediate requirements. 
Deliveries against contracts are only fair, both in ordinary 
and hematite iron, and stocks in makers’ yards are inclined 
to increase. The number of furnaces in blast in Scotland 
18 still sixty-seven, the same as in the preceding week and 
seventeen fewer than at this time last year. The import 
of pig iron into Grangemouth from Middlesbrough and 
district amounted to 6943 tons for the week. The turn- 
over in the Glasgow pig iron warrant market reached the 
total of 9000 tons. The tone of the market has been flat 
throughout. The present position of the trade and the 
increase of Middlesbrough stores has been responsible for 
the sales of Cleveland warrants, and the closing quotation 
of 50s. per ton cash buyers shows a decline of 11d. per ton 
on the week. Middlesbrough stores have increased by 
2401 tons during the week and now stand at 106,511 tons, 
compared with 167,926 tons at this date last year. 


Quotations. 

The prices of makers’ iron, with the exception 
of Langloan, have all been reduced Is. per ton and are as 
follows :—Monkland is quoted f.a.s. at Glasgow, No. 1, 
63s. 6d.; No. 3, 62s.; Govan, No. 1, 63s.; No. 3, 62s.; 
Carnbroe, No. 1, 67s. 6d.; No. 3, 63s. 6d.; Clyde, No. 1, 
68s. 6d.; No. 3, 63s. 6d.; Gartsherrie, Summerlee, and 
Calder, Nos. 1, 69s.; Nos. 3, 64s.; Langloan, No. 1, 72s.; 
No. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 70s.; 
No. 3, 65s.; Eglinton, at Ardrossan or Troon, No. 1, 63s.; 
No. 3, 62s.; Dalmellington, at Ayr, No. 1, 64s.; No. 3, 
62s.; Shotts, at Leith. No. 1, 69s.; No. 3, 64s.; Carron, at 
Grangemouth, No. 1, 69s. 6d.; No. 3, 64s. 6d. per ton. 


Finished Iron and Steel. 


There has been no change in the position of the 
steel trade since last week. Plate mills with one or two 
exceptions are poorly employed. Sectional mills, on the 
other hand, are better off and are kept fairly busy. New 
business is slow and shipbuilders other than those engaged 
on Admiralty work are keeping their requirements within 
the lowest limits. The export demand is also of a dis- 
appointing nature and competition in this section of the 
trade is now being experienced, chiefly from America. 
Black sheet makers are well off for orders for the heavy 
gauges, particularly for home delivery, but the demand 
for thin sheets continues poor. Quieter conditions pre- 
vail in the malleable iron trade so far as regards the book- 
ing of fresh business. The works could do with an increase 
in business for the home market and the export trade could 
also stand considerable expansion, while there is little 
life in the steel departments. Hoops and strips are 
providing more work for some makers, and the large order 
secured lately for horseshoes will also help to keep the 
works going. Wrought iron and steel tube makers are 
largely engaged in meeting home requirements, which, 
in the aggregate, are satisfactory, and are awaiting an 
increase in the export department made possible by the 
cessation of German competition. An expansion in the 
export trade would soon place the trade on a satisfactory 
basis. 


The Coal Trade. 


Generally speaking, the coal trade in Scotland 
is satisfactory considering the present circumstances. 





There is, however, a pessimistic feeling as to the course of 
the home market in the near future. The home demand 
in the month of September was comparatively good, but 
there has been a considerable falling off since the beginning 
of October, and there does not appear to be any immediate 
prospect of an improvement. In the West of Scotland a 
steady demand continues for best splints and ells, while 
navigations have been a trifle busier, but at most of tho 
collieries the supply is in excess of the demand. Smalls 
are in steady request and prices are unaltered. There has 
been a larger number of steamers at the turn at Methil 
and Burntisland than has been the case for some time, 
The greater portion of the business passing is for screened 
navigation sorts, which are difficult to arrange. The 
Lothian collieries are moderately active, but in most cases 
could do with more orders for round coal. All classes of 
nuts are being well cleared, with the exception of doubles, 
Shipments are keeping up well and the aggregate cleur- 
ances from Scottish ports during the past week amounted to 
263,678 tons, compared with 246,797 in the preceding 
week and 330,692 tons in the corresponding week of last 
year. Ell coal is quoted f.o.b. at Glasgow, lls. 3d.; 
splint, lls. 3d. to 14s. 3d.; navigation, 14s. to 14s. 6cd.; 
steams, 10s. 6d. to 12s. 6d.; trebles, lls. 9d.; doubles, 
10s. to 10s. 6d.; and singles, 10s. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE market opened this week under rather more 
interesting conditions, inasmuch as there was some relicf 
from the dullness and sameness that had previously 
characterised it. It cannot be said that there was a great 
deal of activity so far as new business is concerned, 
but the market had the redeeming feature of showing 
a little more movement with a definite and known 
cause for it. The demand for supplies for France, 
principally for domestic purposes, continues good, but 
the unfavourable news from Belgium and the virtual fall 
of Antwerp have completely put a stop to business in 
this direction, which is a cause of considerable disappoint- 
ment, as the outlook was so promising at one time for a 
substantial extension of opérations. Outside of the 
inquiries from France, there still seems to be very little 
being done in general business, and chartering this 
week has opened very quietly, but last week quite a 
substantial amount of tonnage was taken up for carly 
loading, so that collieries are likely to be fairly well 
supplied, and shipments should continue to be fair. 

Last week exports from Cardiff, Newport, Swansca, 
and Port Talbot exceeded all expectations, which con- 
firms the belief that there had been a fair amount of quict 
chartering. It has all along been a surprise that collieries 
have been able to get along without being compelled to 
resort more to much longer stoppages than has been the 
case. Asa matter of fact, shipments foreignwise last week 
established a record since the war began. The figures are 
not complete, as the full returns are not obtainable. If 
they were, they would probably create very considerablo 
surprise, taking into account the abnormal conditions 
prevailing and the difficulties encountered. The total 
shipments for the four ports named came to 468,905 
tons, as against 353,603 tons in the preceding week, 
which is an improvement of 115,305 tons. The signifi- 
cance of last week’s satisfactory total will be appreciated 
when it is pointed out that it only falls short by 120,144 
tons of the total for the corresponding period of last 
year, when the conditions were normal and the returns 
represented the actual volume of trade. From Cardiff 
alone the amount sent foreignwise was 343,914 tons, which 
is only short by 30,971 tons of the total for the same week 
of last year. Shipments were principally to Bordeaux, 
29,046 tons; Alexandria, 18,828 tons; Buenos Aires, 
41,881 tons; Monte Video, 12,002 tons; Rio de Janeiro, 
17,041 tons ; Genoa, 36,339 tons; and Port Said, 20,961 
tons. Newport’s shipments rose from 49,480 tons the 
week previous to 65,622 tons, but Swansea and Port Talbot 
failed to make much of a showing. ‘There is no doubt 
that apart from the unfortunate developments in Belgium, 
which have put an end to business in coals for the time 
being, operations are being curtailed to some extent in 
other directions, excepting France, pending better news. 

The financial conditions remain unaltered, but there 
is good reason to believe that a plan is under consideration 
by the Government authorities and the banks for assisting 
traders with large amounts locked up abroad to mect 
their pre-moratorium obligations when the moratorium 
expires on November 4th next. Probably before very 
long, and it may be before this week is out, the proposed 
scheme will be made known, but that it is under discussion 
is well known in quarters which are keeping in touch with 
the. Government authorities on behalf of local traders. 
Of course it is quite understood that any action taken by 
the Government and the banks is not directly to enable 
firms to enter into fresh transactions, although that may 
be the eventual result. As a matter of fact, there are very 
few firms—in fact, hardly any—that cannot still carry on 
trade. The only thing is that many of them cannot enter 
into dealings on their former scale, because their resources 
are not so ample, and cash payment is more often than 
not insisted upon. Whatever arrangement is made in 
official quarters with the banks for advancing traders 
money proportionate to the amount they have locked up 
abroad and the prospects of their eventually being paid, 
is purely intended to enable them to wipe off their pre- 
moratorium debts, and will be simply a loan, on which 
traders, it is expected, will have to pay 2 per cent. above the 
Bank rate. Were it to be anything else, the effect would be 
to encourage some probably to enter into very speculative 
business, which, if it failed to turn out all right, would only 
make matters infinitely worse than they are now. These 
are points which are being emphasised. 

With reference to market values, best Admiralties aro 
quite nominal, Second descriptions are nut so restricted, 
but still are difficult to stem for early loading, and are 
quoted at 18s. to 18s. 6d. The latter price has been paid, 
whereas at the middle of last week the ruling price on the 
market was about 17s. 6d. Dry coals have relatively 
shown the most conspicuous advance. It was pointed 
out last week that the demand for these coals, together 
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with cobbles and washed nuts, was principally from 
France. Not only is the inquiry pretty substantial for 
yrompt loading, but there is good and definite business 
about with French buyers over the remainder of this year, 
which is a rather healthy sign. This is about the nearest 
approach so far to any long period operations excepting 
the inquiry of the Egyptian State Railways Administration 
tor 360,000 metric tons of best Monmouthshires and ordinary 
second Admiralties for delivery over the best part of 1915. 
his was announced some time ago, and remains the only 
inquiry of any note in respect of contract business. It 
may be pointed out that the tenders for this business 
have to be in hand at Cairo on the 20th inst., and, as is 
usually the case, prices will be telegraphed out at the last 
minute. Of course, it cannot be definitely stated what the 
figures will be, but the market opinion is that they will be 
about Is. a ton above the tenders sent in on the last occa- 
sion, and will therefore be about 17s. net f.o.b. As regards 
dry coals, several of the collieries have already booked up 
well to the end of the month, and quotations range about 
20s. to 21s. for best qualities, and 18s. to 18s. 9d. for 
ordinary descriptions, these prices showing an improve- 
ment of ls, per ton compared with quotations last week- 
end. Monmouthshires have not shown any appreciable 
movement, and are still very patchy, while Nos. 2 and 3 
Rhondda are quiet but fairly stationary in value. Washed 
nuts are very strong as the outcome of the brisk demand 
for France, but washed peas are so far unaffected. Small 
coals are without notable alteration, except that best 
bunkers were pretty well sold, and were not to be freely 
picked up for prompt loading. Colliery salesmen firmly 
quoted 8s. 6d., but cargo sorts moved off slowly, and best 
were obtainable at 6s. 6d. and even less. Coke and patent 
fuel were a steady market, but pitwood has weakened owing 
to the absence of demand and the difficulties of empty 
wagons, the quotations being 20s. 6d. to 21s. 


LATER. 


Writing later, our correspondent states that there has 
been no development of note in the market, but tonnage 
continues to be taken up at a fairly steady rate, although 
not on a large scale. Admiralty coals of all classes are 
tirm, but more especially the best qualities. Quite a fair 
amount of business would have been arranged by the 
ordinary exporter for this week’s shipment had the coals 
been available. Basing on the prices obtainable for lower 
grades, values of best Admiralties are about 21s. to 22s., 
but as operations for the moment are out of the question, 
these figures are simply nominal. Ordinary second Admi- 
ralties are quoted direct by the collieries at 18s. 6d., but 
through middlemen supplies could be had at 18s. to 18s. 3d. 
Dry coals maintain their extremely firm tone, and 20s. is 
reported to have been done for supplies from now on to 
the end of the year. As regards other classes, there is 
no material change, the inquiry for smalls being only very 
moderate. Pitwood is a shade easier, and 20s. to 2Us. 6d. 
about represents values, 


Labour Situation. 


The labour position continues to be such as to 
cause very little apprehension considering the general 
circumstances. On the docks work among the unskilled 
classes is fairly satisfactory, as imports are keeping up 
to a very good level, particularly as regards pitwood 
cargoes. So far as the ship repairing industry is con- 
cerned a very considerable number of vessels have been 
dry docked, although the actual work on them has in 
all but a few cases been of moderate extent. Still, there 
has also been a fairly substantial number of vessels under- 
going repair in wet docks. The reason for the position 
in South Wales being so good is that owners prefer to send 
their tonnage to this district rather than to the North- 
East Coast in view of the dangers to shipping there. 
Swansea has not participated to the extent that Cardiff, 
Barry, and Newport have done because the general trade 
in that district is as yet a good deal below the normal 
Among the coal trimmers employment has been regular: 
Recently there have been several Norwegian whalers here’ 
and these have provided extremely remunerative work: 


Approximate Values. 


Steam coal: Best Admiralty large, 26s. to 21s.; 
best seconds, 18s. 6d. to 19s. 6d.; seconds, 18s. to 18s. 6d.; 
ordinaries, 17s. to 17s, 6d.; best drys, 20s, to 21s.; ordinary 
drys, 18s. to 18s. 9d.; best bunker smalls, 8s. 3d. to 8s. 6d.; 
best ordinaries, 7s. 6d. to 8s.; cargo smalls, 6s, to 6s. 6d.; 
inferiors, 5s. to 6s.; washed smalls, 8s. 6d. to 9s. 6d.; 
best Monmouthshire black vein large, 16s. 9d. to 17s.; 
ordinary Western Valleys, 16s. to 16s. 6d.; best Eastern 
Valleys, 15s. 3d. to 15s. 9d.; seconds, Eastern Valleys, 
14s. 9d. to 15s. 3d. Bituminous coal: Best households, 
19s. to 20s ; good households, 17s. to 19s.; No. 3 Rhondda 
large, 16s. to 16s. 6d.; smalls, 9s. 6d. to 10s.; No. 2 
Rhondda large, 13s. to 14s.; through, 10s. 6d. to I1s.; 
smalls, 6s. to 7s.; best washed nuts, 17s. to 18s.; seconds, 
14s. to 15s.; best washed peas, 13s. 9d. to 14s. 6d.; seconds, 

2s. to 12s. 6d. Patent fuel, 17s. to 18s. Coke: Special 
foundry, 29s. to 30s.; good foundry, 22s. to 25s.; furnace, 
17s. to 19s. Pitwood, ex ship, 20s. 9d. to 21s. 
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Newport (Mon.). 


Business in Monmouthshires has been very 
quiet lately and this week operations have not been on 
any more active :cale. Some of the collieries are very 
well booked up, but they are the exception. The majority 
have barely sufficient ready business to enable them to 
discharge wagons and keep pits working. Numerous 
collieries are working short time, and only this week one 
was compelled to stop temporarily, which has not pre- 
viously had to do this for about nine years. The effect on 
prices is very adverse, as salesmen are only too ready to 
make concessions for spot shipment in order to help them 
to keep pits going. Prompt tonnage, however, is extremely 
searce. At the end of last week trouble arose at the 
Newport Docks among the coal trimmers with reference 
to the payment for trimming three steamers. The con- 
tention of the owners was that the vessels were what are 
known as easy-trimming ships and they only agreed to the 
tariff applicable to that class, but the coal trimmers claimed 
the ordinary tariff, which is halfpenny per ton more. The 
result was that men were imported from London to work 





on the vessels, and there was every indication that the 
whole of the coal shipping at the port might be brought to 
a standstill. At a meeting the men, however, decided not 
to strike, but urged the owners to withdraw the free labour. 
At the time of writing work is proceeding as usual on all 
boats except the three concerned and negotiations are on 
foot for a settlement of the dispute. Approximate prices : 
—Steam coal: Best Newport black vein large, 16s. 6d. 
to 17s.; Western Valleys, 16s. to 16s. 6d.; Eastern Valleys, 
15s. 3d. to 15s. 9d.; other sorts, 15s. to 15s. 3d.; best 
smalls, 6s. 6d. to 7s.; seconds, 5s. 9d. to 6s. Bituminous 
coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 
Patent fuel, 17s. to 18s. Pitwood, ex ship, 21s. to 21s. 6d. 


Swansea. 


The coal trade at Swansea showed very little 
improvement last week, when shipments amounted to 
37,168 tons, a decrease of 28,114 tons on the corresponding 
period of last year ; but there is every prospect of things 
brightening up. During the past week or so considerable 
sales of anthracite qualities have been effected for ship- 
ment to France. Collieries are already working better. 
There has been more inquiry for Swansea Valley large and 
red veins and higher prices than of late have been done. 
The demand from France is also good for machine-made 
coals. Among steam coals business is best in dry large, 
but smalls continue a drug on the market. © With regard 
to the general trede the return submitted at the monthly 
meeting of the Swansea Harbour Trust showed that for 
September ‘there was an improvement on the previous 
month of 110,000 tons, but it was 266,000 tons, or 42 per 
cent., below that of the corresponding month of last year. 
Imports had fallen 25 per cent. Lord Glantawe, at this 
meeting, stated that the war was responsible for the some- 
what depleted returns, though if they compared the 
Swansea figures with those of ten years ago scarcely any 
loss was shown. But it was a serious matter to think that 
all the progress made in the interval had been now practic- 
ally wiped out. It was difficult to prognosticate the 
ultimate effect of the war on the trade of the country, but 
undoubtedly the conflict would leave this and every other 
country worse off than at the commencement. Approxi- 
mate values :—Anthracite : Best malting large, 21s. 6d. 
to 23s. net ; second malting large, 17s. 6d. to 18s. 6d. net ; 
big vein large, 17s. 3d. to 17s. 9d., less 24 per cent.; 
red vein large, 13s. to 14s., less 2} per cent.; machine-made 
cobbles, 21s. 6d. to 22s. 6d. net; French nuts, 22s. to 
23s. 9d. net; German nuts, 21s. to 22s. 6d. net; beans, 
19s. to 19s. 9d. net; machine-made large peas, 14s. to 
14s. 9d. net ; rubbly culm, 4s. to 4s. 6d., less 24 per cent.; 
duff, 3s. to 3s. 6d. net. Steam coal: Best large, 18s. to 
2Is., less 24 per cent.; seconds, 15s. 3d. to 16s. 3d., less 
24 per cent.; bunkers, 10s. 3d. to 11s. 6d., less 24 per cent.; 
smalls, 5s. 6d. to 6s. 9d., less 25 per cent. Bituminous 
coal: No. 3 Rhondda large, J6s. 3d. to 17s. 3d., less 24 per 
cent.; through and through, 13s. 6d. to 14s. 6d., less 2} per 
cent.; smalls, 9s. 6d. to 10s. 6d., less 24 per cent.; patent 
fuel, 16s. 3d. to 16s. 6d., less 24 per cent. 


Tin-plate and Other Trades. 


The tin-plate trade continues quiet as regards 
orders, although the works that are engaged are reported 
to be working better. Prices are easier. The returns of 
the Swansea Harbour Trust show that for September 
tin-plate exports had dropped by 16,000 tons as compared 
with the corresponding period of last year, equal to 58 per 
cent., and galvanised sheet exports were down by 5000 tons. 
The -following are Swansea Metal Exchange official 
quotations :—LC., 20 x 14 x 112 sheets, 12s. 9d.; LC., 
28 20 x 56 sheets, 13s. to 13s. 14d.; I.C., 28 x 20 

112 sheets, 25s. 6d.; [.C. ternes, 28 x 20 x 112 sheets, 
23s. to 23s. 6d.; galvanised sheets, 24 g., £13 10s. per ton. 
Copper, £55 to £55 10s. per ton cash. Silver, 233d. per 
ounce. fron and steel: Welsh hematite, 73s. 6d. dd.; 
East Coast hematite, 74s. to 75s. c.i.f.; West Coast hema- 
tite, 76s. c.i.f. Steel bars: Siemens, £5 2s. 6d. per ton ; 
Bessemer, £5 2s. 6d. per ton. Steel rails, heavy sections, 
£6 15s. per ton. Tron ore: Rubio, 17s. to 17s. 6d. 


LaTer. 


Later information only serves to corroborate previous 
reports that the tin-plate market is quiet and that there is 
very little new business, while prices are not as good as 
was recently the case. Two new mills have been started 
at the Worcester works, but at most works only part time 
is the rule, and taking the district all over there are about 
250 mills idle. In the steel trade things are also reported 
to be quiet and lower figures than those recently ruling 
have been accepted. There has been no addition to the 
number of furnaces restarting. The books of the [ron 
and Steel Association, according to the recent audit, show 
that the men will suffer a reduction of } per cent. from 
August 3lst. The galvanising market continues dull, 
while the spelter trade has fallen off ; but still local works 
are working full time. 


Newport Metal Market. 


The report this week shows business in the local 
iron and steel trades to be on the quiet side, with prices 
displaying a tendency to weaken. Most departments are 
moderately well engaged, but the inquiry is slow. At the 
bar and rail mills work is about the same and values are 
unaltered. Inquiries for the new year are being withheld, 
only business to meet immediate requirements being done, 
and that on a moderate scale. Tin-plates are irregular, 
and inasmuch as stocks are increasing makers are disposed 
to grant concessions. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. JoHN HAMMERSLEY, of Regent Chambers, 100, Deans- 
gate, Manchester, has been appointed resident engineer in 
Manchester for Messrs. Home-Morton, Ker and Gibson, of 
Glasgow, Birmingham and London. 

Tue Cambridge Scientific Instrument Company, Limited, 
has taken over the business connection of the Leskole Company, 
Limited, Palace Works, Enfield, which has gone into liquida- 
tion, and Mr. F. Wakeham, the assistant manager of the 
Leskole Company, has joined the staff of the Cambridge firm, 





BRITISH PATENT SPECIFICATIONS. 

When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-budldings, Chancery-lene, W.C., at 8d. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


4509. February 21st, 1914.—IMPROVEMENTS IN AND RELATING 
vo Water INJectors AS APPLIED TO ECONOMISERS, 
Edward George Hiller, National-buildings, St. Mary’s 
Parsonage, Manchester. 

This invention has for its object to make the internal parts 
of injectors accessible for cleaning, overhaul or renewal. 
The upper drawing shows a usual arrangement of boiler 
feed pump A, economiser B, and steam boiler C. The 
feed pump discharges cold water along pipes PP P into 
the economiser, from which it is discha heated by pipes 
P, P, into steam boiler C. The injector E is inserted in feed 
pipes so that hot water from the top of the economiser is drawn 
in through pipes P, P,, and mixes with cold water from - 
P P P, thus raising the temperature of the water in pipes P; P, 
to the economiser inlet ; the object being to prevent external 
corrosion of economiser pipes due to the chilling effect of a cold 
feed. The lower drawings show the injector E in detail. The 
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body B has a water inlet on top at C, and discharges at D, the 
branch E, draws the hot water from top of the economiser and 
the cone F acts as an ordinary injector nozzle. The cone F is 
also accessible and removable from the body through hand hole 
G. This hand hole is blanked by cover H secured by bolts K. 
Cone F is secured in position by a ‘‘ bayonet ” joint, the lugs 
L L, on the cone are tapered on the top side and made to engage 
similar tapered lugs M M, on the body when partially rotated by 
hand. The pinching screw N through lug P presses on the casing 
and locks the cone in position. To remove cone F the water is 
first shut off from all pipes, then the cover H is removed and 
the screw N slackened back the full distance. The cone F is 
rotated so that the two lugs L and L, become clear of 
the lugs M and Mj, in the body, as shown by the dotted lines. 
The cone may then be lifted up from the seating and out through 
the hand hole.—September 23rd, 1914. 


INTERNAL COMBUSTION ENGINES. 


27,522. November 29th, 1913.—-IMPROVEMENTS IN VAPORISERS 
ror Use with INTERNAL ComBusTION EnorinEs, Thomas 
Ernest Halliday, of ‘* Glenesk,”’ Bishopstoke, Hants. 

The vaporiser comprises a heating chamber A through which 
exhaust gases or other heated fluid pass. A partition B—see 
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the cross section—supports the vapour pipe C, which is 
provided with cross tubes D spirally arranged. In the partitions 
B are holes E which are normally closed by the edges of the 
slide F. Thus, the exhaust gases pass through the tubes D. 
In the edges of the slide F are holes G and the slide carries 
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covering strips H so arranged that when the slide is moved 
endwise the covering strips H close some or all of the tubes D 
and bring the holes G into register with the holes E. Conse- 
quently, the passage through the tubes D is blocked and the 
apertures E opened up so that the heating fluid passes round 
the vapour tube and the vapour passing along it is less heated. 
The slide may be connected with the throttle or governor or it 
may be coupled to a thermostat. In the case illustrated, it 
is connected by a link J and bell crank lever K to a copper wire 
L, the other end of which is fixed. As the wire heats up it 
expands, causing the bell crank lever K to move and the slide 
to be operated if necessary with the assistance of a spring. 
Similarly, as the vaporiser cools the wire L contracts in length, 
exerting a pull on the bell crank lever K and uncovering the 
ends of the tubes D.—September 23rd, 1914. 


TRAMWAYS AND RAILWAYS. 


26,158. May 14th, 1914.—AN Improvep Rattway CHAIR, 
a Aubrey Leyson Whittington, of Victoria Chambers, 
Neath. 

The upper side or surface of the base or sole A of the chair 
is cored out or recessed at B at one end to receive one, two or 
more movable or pivotal blocks C, adapted to drop into the 
recess and become automatically locked within the chair when 
the rail D is placed therein, and to lock the rail in place. The 

- blocks are intended to replace wood keys or wedges. On each 
side of the chair are formed flanges or extension pieces E to 
prevent the blocks slipping out of the chair sideways. The 
inner ends of the block or blocks are recessed or forked at F to 
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receive or engage around one side of the foot or base G of the 
rail to hold the latter within the chair, whilst the outer ends 
are formed with a tongue or lip H adapted to engage and fit 
within an undercut recess I formed in the end of the chair. 
The blocks are simply dropped into the chair and not held 
therein otherwise than by the recess I, the flanges E and the 
pressure and weight of the rail. The outer end H of the—or of each 
—block is held down, and prevented from rising out of the chair, 
by the undercut recess I, whilst its inner forked end F is held 
down in place by the rail itself resting on the lower prong of 
the forked end. A modification of the invention is described. 
—September 23rd, 1914. 


11,343. May 8th, 1914.—IMprovep MEANS OF SUPPORTING 
AND INsuLATING ConpucTorR Ratts or Evecrric Ralt- 
ways, Ernest Paul Bruno Estler, 15, Dowgate-hill, Cannon- 
street, London, E.C. 

The insulator consists of a pedestal A of pottery or other 
material. An inner cavity is formed in the insulator, the sides B 
of which are corrugated or screwed, and large enough to receive 
a cylindrical projection D depending from the base of the chair 
C, this cylindrical projection, which must be hollow, having 
its inner and outer walls corrugated or screwed to correspond 
with the corrugations or screws on the wall of the cavity in the 
insulator. To secure the chair to the insulator, the cavity is 
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first filled with cement in a liquid or viscous state. The cylindrical 
portion D of the chair is then pressed in, the cement filling the 
interspace between the corrugated walls of the chair cylinder 
and the insulator, and the corrugations formed on the inner walls 
of the cylinder D. The cement also overflows the head of the 
insulator, forming a bed whereon the base of the chair C can 
rest. A cylindrical flange N is also formed on the underside of 
the chair and surrounding the edge of the insulator, the inter- 
space being also filled with cement. The top of the insulator 
may have radial or other grooves M formed in it for the better 
outward flow of the cement when the chair cylinder D is being 
eee into position. A block of wood H, having a circular 
2088 J on its base, which enters the open top of the cylinder, is 
interposed between the chair and the rail.— September 23rd, 1914. 


MOTOR CARS AND ROAD TRAFFIC. 


26,037. November 13th, 1913.—ImMPROVEMENTS IN THE 
Bopies oF Motor Veutictes, Christopher Dodson, of 81, 
Page-street, Westminster. 

The body of the char-a-banc is divided into separate units 
of construction A B C separated by narrow upwardly divergent 
gaps D D' on each side. Each unit A BC contains t-vo trans- 
verse seats E, and the divisions between adjacent units are 
situated at the rear of the seat E of the unit in front, so that 


part of the same unit of construction. G are the rear doors of 
each unit. The gaps D D! between the units are for appearance 
sake covered by Geaded plates H, secured to the front door 
posts of the rear units B C, and to prevent lateral displacement 
the units are interconnected by dowel plates I and staples J. 
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K is a seuttle dash formed in one with the front unit A, and 
enclosing but separate from the dashboard L, secured to the 
chassis M at the rear of the bonnet N of the engine. Each unit 
ABC of the body is supported by two transverse beams O 
resting on, extending across and protruding on each side of the 
chassis M.—September 23rd, 1914. 


LIGHTING AND HEATING. 


14,897. June 23rd, 1914.—ANn ImpRovED Mopr oF Heatine 
By Hor Wares oR OTHER Liquip, John William Pickering. 
of *‘ Sundridge,” Russell-hill, Purley, Surrey, and Walter 
Arthur Sadgrove, of ‘Clonard,” Foxley-lane, Purley, 
Surrey. 

To some convenient point in the heating apparatus there is 
connected a closed vessel V, filled partly with air or other 
elastic fluid A and partly with water or other inelastic fluid W. 
When the water is heated it expands and increases the pressure 
of the air confined in the vessel, which increases the pressure 
throughout the whole circulation, thus increasing the boiling 


temperature than would otherwise be possible. 
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fluid in the tank may be initially above atmospheric pressure 
if desired. A safety valve 8 is fitted at some convenient point 
—such as on the pipe P, which connects the vessel V to the 
general circulation—so as to admit of the outflow of the inelastic 
fluid when the pressure has reached a prearranged degree, and 
in order to admit of the inelastic fluid thus lost being replaced 
upon the apparatus cooling, a ball cock, float or other known 
apparatus F is placed inside the closed vessel and connected 
with some extraneous supply through the intake pipe T, so 
that upon the inelastie fluid contracting, a further amount is 
admitted into the closed vessel, so that the level of the inelastic 
fluid in the vessel does not fall below a prearranged height.— 
September 23rd, 1914. 


MISCELLANEOUS. 


13,508. June llth, 1913.—IMPROVEMENTS IN OR RELATING 
To Hypro EXTRACTORS OR LIKE CENTRIFUGAL MACHINES, 
Thomas Kemplay Irwin, of 5, London Wall-buildings, 
London. 

A is the cage of the main centrifugal machine, which may be 
provided with an inner porous lining B or filtering medium. 
The cage is supported on a central shaft C adapted to be driven 
in any well-known manner to expel the treated liquid from the 
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orifices D. As the liquid escapes from the cage A it is impelled 
or directed against a surrounding row of vanes E formed on a 
cage or other member F, which is thereby rotated. The rotary 





both the two door posts of the front doors F of each unit form 


member F may be directly coupled to the central shaft G of 


point of the circulating fluid and permitting its use at a higher 
The elastic 


a nd hydro hine H, or it may be geared to a second 
hydro, a dynamo or other mechanism by the bevel gear wheels 
IJ and an intermediate shaft K or directly to the first hyrod 
by means of epicyclic gearing LMN OP arranged to give a 
suitable reduction in speed. A worm gear drive may be used, 
if desired, in place of the bevel wheels I and J.—September 23rd, 
1914. 


21,135. September 18th, 1913.—IMPROVEMENTsS IN OR RELATIN 
vo ApPpaRATUS FOR WASHING CLINKER, GRAVEL Any 
OTHER GRANULAR MarertaAL, Charles William Marks, of 
‘* Brooklands,” Sturgess-road, Wokingham, Berks, 

The graded rotary screening and washing device consists oé 
a horizontal or inclined cylinder A with a hollow shaft B throu, ) 
the middle. In this shaft there are two rows of small hol:s 
through which water passes, one set discharging horizontally 
and the other in a downward direction at an angle of abvut 
30 deg. to the horizontal, At one end there is a cone-shaped 
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barrel C which may be attached to two rings D E, the latter 
being attached to the end of the screen A. Inside the barre] ( 
there are deflectors F ; these, as the barrel revolves, acting as 
a series of inclined planes which cause the material to be dis 
charged into the rotary screen. Preferably the sereen A is 
composed of a cylindrical framework with a series of wire 
screens A! having different gauges. D is a hopper, and at tlic 
open end of the screen there is a second shoot K. There are 
also shoots T and a splash plate L.—September 23rd, 1914. 


441. January 7th, 1914.—IMPROVEMENTS IN AND RELATING 
ro Mercury Breaks ork INTERRUPTERS, Harry Fowler 
Bigge, of ‘‘ Ipplepen,’’ Alexandra-road, Hemel Hempsted, 
Hertford, and Frederick Rowland Butt, of 164, Downham- 
road, Canonbury, London. 

The apparatus comprises a casing or container divided to 
form two superposed compartments between which a circulating 
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jet or stream of mercury is maintained by means of a motor- 
driven circulating pump, the jet being arranged to pass through 
perforated fixed contacts and being interrupted by means of a 
rotating member or notched dise. The construction is fairly 
clear from the accompanying drawing.— September 23rd, 1914. 








LAUNCHES AND TRIAL TRIPS. 





Essex Baron, steel screw steamer; built by the Tyne Iron 
Shipbuilding Company, Limited; to the order of Messrs. 
Meldrum and Swinson, London ; dimensions, 397ft. by 51ft. by 
27ft. 2in.; to carry cargo, 7500 tons ; engines, triple-expansion, 
26in., 43in. and 7lin. by 48in.; pressure 180 Ib.; constructed 
by George Clark, Limited, Sunderland ; launch, September 19th. 
APAPA, twin-screw passenger steamer ; built by Harland and 
Wolff, Limited, Glasgow ; to the order of the African Steam- 
ship Company, London (Elder, Dempster and Co., Limited 
Liverpool, managers) ; dimensions, 426ft. between perpendicu- 
lars, 57f{t. beam, 8000 tons gross; two sets of four cylinder 
quadruple-expansion balanced reciprocating engines, constructed 
by the builders ; launch, September 30th. 

Oswatp, steel screw passenger and cargo steamer; built 
by Sir Raylton Dixon and Co., Limited ; to the order of the 
Booth Steamship Company, Limited, Liverpool ; dimensions, 
390ft. Yin. by 51ft. 9in. by 32ft. 3in.; to carry, 7200 tons dead- 
weight ; engines, triple-expansion, 25}in., 4lin. and 68in. by 
48in., pressure 180 lb, (Schmidt’s superheater) ; constructed by 
the North-Eastern Marine Engineering Company, Limited ; 
launch, September 23rd. 

Prikontisos, screw steamer; built by Wm. Gray and Co., 
Limited, West Hartlepool; to the order of Pandeli Brothers. 
Constantinople ; dimensions, 362ft. by 50ft. by 25ft.; to carry 
cargo; engines, triple-expansion, 25in., 404in. and 67in. by 
45in., pressure 1801b.; constructed by the builders; trial 
trip, September 23rd. 

Lampoc, steel screw tank steamer ; built by Messrs. D. and 
W. Henderson and Co.; to the order of the Bear Creek Oil and 
Shipping Company, Limited (C. T. Bowring and Co., Limited, 
managers); dimensions, 448ft. by 56ft. by 33ft. 6in.; to carry 
10,500 tons of oil in bulk ; engines, triple-expansion, 27in., 46in. 
anj 76in. by 48in. stroke, pressure 180]b. per square inch ; 
constructed by Messrs. D. and W. Henderson and Co.; launch 





October 5th. 














© SO PRERIRER 2c 


Rd 


pacap eR IIOP 























aaa REELS UTTES 


ae 





Ocr. 23, 1914 


THE ENGINEER 


383 








ECONOMY IN LOCOMOTIVE HAULAGE ON 
STEEP GRADIENTS. 


By A. H. SHIELD, M. Inst. C.K, 


Wuen a fixed height has to be surmounted in a 
distance shorter than is required by the steepest 
practicable gradient the determination of the most 
economical gradient in relation to the cost of haulage 
alone is simplified, and may with advantage be con- 
zidered under this restriction. It is not to be expected 
that the results of such consideration, in which 





Then ; 


ge ee Sk a |: ee 
+p 


In relation to ¢ it is assumed that the horse-power 


continuously exerted by a steam locomotive of given | 
weight in working order is constant. 
implies that it is so designed for its work that it works 
under the most favourable conditions at the required 
speed. 


This necessarily 


Under these conditions let— 


r=: se 


Load behind Tender for Locomotive of /00 Tons Gross Weight 
Grade f= 100i 
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important factors are necessarily excluded, will be | ris thus what may be termed a coefficient of the design 


conclusive ; and it is seldom that they will do more 
than indicate the lines upon which further inquiry 
may with advantage be made, and the lines upon 
which such inquiry will be useless. But, if they do 
no more than this, their consideration is not neces- | 
sarily unprofitable. The fully detailed investigation | 
of comparative problems of railway location and | 
grading is frequently attended with considerable 
expense, and anything which restricts this expense, | 
or directs its application into the channels which | 
are most likely to be effective, is in itself valu- | 


able. The condition which separates the cases to 


which the following considerations are applicable 
from all others is that the horizontal distance in a 
direct, or the shortest practicable, line between the 
ends of a railway or section of a railway is such that 
the gradient on the direct line is steeper than any 
gradient which it is permissible to consider. 

Under this condition, 

Let L be the length of the line; 7, the inclination 


expressed fractionally, or tan @, where @ is the angle | 


which the line makes with a horizontal line ; H the 
total rise, 

Then iis. == Ei, ii ae ea 
L, being the shortest distance and i, the steepest 
gradient, and for any flatter, but uniform, gradient 

Se Pe (ae a ae 
and for a broken gradient of two or more rates of 
inclination 

Mite tua = HH. . . (3) 
Ay, Ae, and A; being the respective aggregate lengths 
at the inclinations 7,, i, and 75. 


Further, in respect to train resistance, &c., let | 
t = tractive force exerted at the rail and differing | 
from draw-bar pull by the force required | 


to propel the locomotive as a vehicle: and 
from the power of the locomotive by the 


friction of its working parts and gearing | 


(if any). 


M= gross weight of locomotive, with tender (if any), | 


in working order. 
T = gross weight of train, excluding locomotive. 
p = resistance on the level taken as the average 


of locomotive and train, and as independent | : ‘ 
adhesion locomotives is therefore about 0-20, and the | account of the cost of construction and maintenance 


| practical limit about 0-15. 


of velocity and curvature. 
The assumption that p is independent of velocity 


excludes results involving speeds exceeding 20 miles | 
| other like apparatus. 


further consideration and correction for increase in p | from the assumption of a constant horse-power that |. 
This is comparatively small, | there is a maximum speed at which the full power of | 
from 20 to 25 miles per hour, but becomes material | the locomotive can be exerted, and if V = this speed | 
| in miles per hour, 
are, however, | 


per hour. Deductions invoiving higher speeds require 
at higher speeds. 


from 25 to 30 miles per hour, and afterwards increases 
somewhat rapidly. High speeds 


generally excluded by the conditions. 


of the locomotive, and expresses the relation between 
its tractive effort at the rails in full work and its 
total weight. (¢ is not the maximum tractive effort, 
but that which can be economically sustained for a 
long period.) 

For a locomotive working by adhesion alone, and 
with all its wheels coupled, r must obviously be less 


| than the coefficient of adhesion by a margin sufficient 


to cover the loss of adhesive weight due to consump- 
tion of fuel and water. ‘The extreme limit of r for 


C is a constant depending upon the design of the 
locomotive, and in the tables and examples which 
follow its value is taken at 1-35. It may be reduced 
by the necessity for carrying an unusual quantity of 
water or fuel, or by anything which increases the inert 
weight of the locomctive. It may be increased by 


| skilful design or by improvements such as superheat- 


ing. For any known or estimated value of C sub- 
stitution can be made in the formule. 

The value taken represents the following pro- 
portions :— 

Weight in working order 
Heating surface ... ... ... 2000 square feet 
Horse-power (at rails) ... ... 800 (= 135 ton-miles* per hour) 

*The ton-mile per hour is a convenient unit for locomotive 
power equal to a traction of one ton at a speed of one mile per 
hour, and is equal to 5-97 horse-power. + 

The annexed diagram (Fig. 1) gives the load behind 
the tender for a locomotive of 100 tons gross weight 
for i from 0-15, (1 in 67), to 0-08, (1 in 123), and 
p = 0-004, for various values of r. It also shows, 
by the scale on the left-hand side, the length in miles 
per 1000ft. vertical rise for the same gradients. 

The time taken by a locomotive to ascend a given 
height without load is in itself of no practical applica- 
tion; but its consideration is not without value as 
illustrating the limit, to which an approximation is 
made as the load diminishes, in passenger railways of 
light traffic and great steepness. The general law is 
that the shortest and, consequently, steepest route is 
also the quickest. For, let 

U, = trip time or time taken to ascend the height H. 


100 tons 


: H 
The get Se ee ey rE 
ss U1 = Seg07V " 
and for C = 1-35. 
1, = 1? or 0-0001403"H . . (8) 
7128 i i 


U, therefore decreases indefinitely with the decrease 
in r, and also with the increase in 7, but this is subject 
to the condition that.r must be greater than 7 -- p. 

For a fixed load, such, for instance, as a standard 
suburban passenger train having to be hauled up 
a fixed height in a limited air line length, the shortest 
and steepest gradient is also the quickest, the trip time 


varying as a Pe ee consequently decreas- 
1 a 
ing with the increase in 7. The limit in this case is 
_ the tractive power of the locomotive in use, limited 
generally by the necessity for the attainment of a 
reasonable speed in other parts of the service. 
The trip time in such a case 
ones; t+?p 
CM 5280 i 
For C = 1-35 


= 0-o001403H?tP M+T 


; M - (9) 

More useful conclusions arise from the consideration 
of cases in which the number of hours worked at full 
power by a suitable locomotive, may be taken as a 
measure of economy in working a given volume of 
traffic. It should, however, be noted that the con- 
sideration applies to working only, and takes no 


Values of MU, For C = 1°35 & p-0-04 
Hours Trip Time for 1000 Feet Rise 
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Hours Work of Locomotive of! Ton Gross Weight For /000 Tons Raised 1000 Ft 
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Hours Work of Locomotive of | Ton Gross Weight For 1000 Tons Raised 1000 Feet 
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Locomotives having a 


higher value of 7 must be combined with a rack or 
For every value of r it follows 


i ie 


Chan -¥ 
Ad 


(6) 


| of the track. These form a further subject of con- 
| sideration in relation to economy in the total cost of 
transport ; but it is necessary to proceed by steps, 
and much labour may be saved by determining the 
lines upon which a saving in working cost can be 
obtained, as a preliminary to ascertaining the cost of 
| construction upon these lines. 





| + Ton-mile, we need hardly remark, is not generally employed in this 
' sense.—Ep, Tur E, 
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Let U, = lecomotive hours (of the selected unit of 11 in 50 is obviously insufficient eyen for a large 


weight M) per 1000 tons of traffic (gross 
weight) lifted 1000ft. 


= = thousand tons lifted 1000ft. per locomotive 
'2 
hour of weight M. 
1 _ 5280i%V (= " M). (10) 
U; t+ p 
or = 7128" M ("7 1) 
r ‘+p 
For any determined value of r, has a maximum 
when i 
(¢ + p)? = prort = Vpr — p (11) 


This is therefore the most economical gradient for 
any value of r. 








M U, = 140-3 "(+ P) (12) 
v[r — (¢ + p)] 
and if the most economical value of i be adopted, 
MU, = 140-3 ___ rn 
Jr — ,/p)? 
The computed values of i = pr — p, and of U, 
for M = 1 for this value of ¢ are as follows :— 
TABLE I. 

7 j U, (M=1) r i | U, (M=1) 
0-10 | -0160 219 0-21 | -0250 | 1899 
0-11 | -0170 214 0-22 +0257 187 
0-12 0179 209 0-23 -0263 186 
0-13 | -0188 205 0-24 | -0270 | =185 
0-14 | -0197 203 0-25 -0476 | 184 
0-15 | -0205 2 0-26 -0283 | 183 
0-16 | -0213 197 0-27 0289 182 
0-17 | -0220 195 0-28 0295 181 
0-18 | -0228 193 0-29 0301 | 180 
0-19 | -0236 191 0-30 0306 | 180 
0-20 | 0243 190 





It is necessary to guard against the conclusion, 
which might be drawn from this table, that most rack 
railways are too steep. The table certainly shows that 
for values of r corresponding to rack locomotives the 
most economical gradients are not steeper than 
3 per cent., or 1 in 33. The influence of cost of con- 
struction and maintenance upon the total cost of 
transport will generally be found to justify the 
steeper gradients used. The correct inference is that, 
as the lowest cost of working is found with a flatter 
grade, the possibility of lengthening a proposed line 
by development may be considered. 

In dealing with expressions which give a minimum 
or economic value it is of importance to note the 
extent to which a departure from this value affects 
the result. The expressions themselves do not give 
this indication, but the annexed diagram (Fig. 2), 
upon which values of M U. for simultaneous values of 
r and ¢ are plotted, affords some interesting deduc- 
tions :— 

(1) The loss in economy from a departure from that 
relation of r and i which gives the greatest economy, 
and which is drawn on the diagram as the locus of 
t = V pr — p, is small at first, and does not reach 
5 per cent. until the gradient has been flattened or 
steepened to a considerable extent. 

(2) Steepening the gradient shortens the trip time | 
and flattening the gradient lengthens it. 

(3) The usual limits of rack and adhesion practice 
for railways of the character under consideration are 
therefore to be found well to the left,or on the steep 
side of the minimum line. 

(4) The most favourable result (with r limited 
by couplings, &c., to 0-30) for practical rack working 
appears to be 2 locomotive hours (of 100 tons gross) 
per 1000 tons raised 1000ft., with a trip time of 0-56 
hour upon a gradient of 1 in 13. 

(5) For adhesion working the corresponding results 
would be 2.14 locomotive hours, 0-67 hour trip time, 
with r = 0-12 0na gradient of 1 in 40, or 2-10 loco- 
motive hours with r = 0-12 on agradient of 1 in 50, 
and trip time increased to 0-85 hour. It is improbable 
that a reduction of 2 per cent. in the cost of working 
would compensate for 20 per cent. increase in the 
length of line and the inconvenience of a slower 
service. 

The following examples are given as illustrations 
of the application of the method of calculation which 
has been indicated. The cases that present them- 
selves in practice are too varied for any systematic 
arrangement. 

It will be noted that the conclusions which may 
be drawn from the examples are in accordance with 
accepted practice. 

Case 1.—A rise of 500ft. has to be surmounted in 
a distance by the shortest location of 25,000ft., 
and the section is to be worked with locomotives of 
ordinary type in use on the railway, but as a separate 
section so far as train load is affected. 

The weight of the locomotives in working order is 
80 tons, and r = 0-10 (tractive effort at rail in con- 
tinuous work 8 tons, and speed 13-5 miles per hour). 

The maximum gradient, according to the direct loca- 
tion, is 1 in 50 (-020) and the most economical in working 
by the formula is 1 in 62} (-016). Considering, 
therefore, these and flatter gradients, the results 
are as shown in Table II. 


The saving of 0-02 engine hour per 1000 tons gross 


volume of traftic, to balance the cost of construction 
and maintenance of 6250ft. additional length of line. 
Further development involves a loss. 





TABLE IJ, 
tle eae aki —— 
Trip Eogine | Length 
| Gradient ¢ | time, hours per| — o 

hours. 1000 tons.) line, ft. 
Shortest line .. .../ 020 1/50 0-35 | 1-39 | 25,000 

Most economical in | 
working .. {| 016 1623) 0-44 1:37. | 31,250 
Over-developed ...| -014 1/70 0-50 1-37 | 35,714 
Over-developed ...| -010 1/100 0-70 1-43 | 50,000 


Assuming that 200-ton suburban passenger trains 
have to be worked on this section, the ascending time 
with locomotive as above will be :— 


Speed, Length, Time, 

miles per hour. miles, hour. 

1 in 50 line ne: Se 4-75 1... 0-295 
1 in 625 line ... 19-2 5-9 ... ... 0-307 


Case 2.—A broken rack and adhesion gradient, 
which is the natural result of following the valley of 
a mountain river which has cut its way through 
varying strata. 

Rise 2000ft. and shortest location 10 miles, 37,000ft. 
at 0-025 and 15,800ft. at 0-068. To be compared 
with a possible development to 80,000ft. (15-15 miles) 
at 0-025. 

Consider the development as worked by locomotives 
of M 100 and r 0-10, and also, to ascertain the limit of 
economy—scarcely practicable, r 0-15. Consider the 
shortest line as worked by mixed rack and adhesion 
locomotives M = 100, r = 0-10 on adhesion sections 
and 0-25 onrack sections. Speed 13-5 miles per hour 
on adhesion and 5-40 miles per hour on rack sections. 

Upon these data we get :— 


TABLE III- 








Twain, Trip  Fnsine 
H i r  load,!| time, 
tons. hours. P° 1000 
tons. 
Developed _ line, iS 
f= O30... As - | 0-10 243 1-12 4-64 
Do., r= 0-15. f2000 +025) 945 492 1-68 | 4-04 
Shortest line... 925 | 0-025 0-10 \ 2434 )-52 2-15 
1075 | 0-068 = 0-25 "1 9-56 2-2 
| ——1-08 ——4-41 
2000 | 


These figures show a comparatively small economy 
in working cost in favour of the developed line, and 
none at all unless it is worked under conditions of 
doubtful practicability. The difference in cost per 
locomotive hour of the simpler adhesion engine may 
with a sufficiently large traffic afford a saving upon 
which to consider the extra cost of construction of 
the develo; ed line, but it is to be noted that there is 
no immediate or marked saving either in cost of 
haulage or time of transit due to the flattening of the 
gradient. 








ELECTRIC VEHICLES. 
No. IX.* 

WeE mentioned last week, whilst describing the 
electric garage of the Hertford-street Motor Company, 
that the City of London electric ambulances were 
supplied by this firm. These ambulances, which are 
used for conveying injured persons to the hospitals, 
have been in operation for some years, and it has been 
found that they are far preferable to the hand-pro- 
pelled police ambulances which were previously 
employed. At certain points in the City area ambu- 
lance stations have been established, at each of which 
one of these electric vehicles is kept ready for instant 
use, and there are also facilities for charging the 
batteries. Communication with these stations can 
be obtained from a large number of call boxes in the 
streets, the call boxes resembling firealarm posts, and 
are provided with telephones. Unlike the street 
fire alarm posts, however, which can be used by any- 
one bysimply breaking the glass, these boxes can only 
be opened by means of a key, and every City police 
constable is provided with a key for this purpose. 
Each box contains a handle, which is pulled in the 
same manner as the handle of a fire alarm. This 
rings the call bell and operates an indicator at the 
Old Jewry office. The attendant at this exchange 
then puts himself in communication with the tele- 
phone in the call box and afterwards rings up the 
ambulance station nearest to the scene of the 
accident. 

The bodies of the ambulances are similar to those 
belonging to the vehicles of the St. John Ambulance 
Association, and are fitted with removable stretchers, 
and there is room for an attendant besides the patient. 
In general the chassis is similar to that illustrated in 
our last issue. The battery is slung underneath in 
precisely the same way as the batteries of the Hert- 
ford-street Motor Company’s broughams and _ lan- 
daulettes, this arrangement not only securing the 
advantage of a rapid interchangeability, but also 
giving even distribution of weight on the wheels and 








traffic effected by a development to 1 in 62 in place of 
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a low centre of gravity. Practically all that was said 
in our last issue coneerning the chassis and mechanic,| 
and electrical equipment of the company’s electric;:| 
carriages applies to the electrical ambulances, and it 
is unnecessary to repeat the description. It is worth 
mentioning, however, that the Hertford-street: Motor 
Company has adhered to the use of lead batteric, 
on all its vehicles. Jach plate in the batteriv. 
fitted to the electric ambulances is composed «/ 
two thin lead grids riveted together, and havin, 
32 holes for the reception of the active material, t| 
latter being compressed into the grids by means of 
a hydraulic press, which rivets the plates and per 
forates each pellet of active material with nine holcs. 
Experience has shown their durability to be com 
mercially satisfactory, the positive plates having « 
minimum life of twelve months. 

Let us now turn to the Fram electric vehicles, 
which are made and largely used in France, tli 
agent for the United Kindom and the Colonies bein. 
Conway Jenkins, of 175, Piccadilly, London, W. 
The fore-carriages of these vehicles contain all tli 
driving mechanism, and are made for chassis to carr) 
useful loads of 1} to 2 tons, 3 tons, and 5 tons. .\ 
chassis is also built to carry loads of 10 to 20 ewt., 
this being similar to the chassis of a petrol vehicle. 
The front and back axles are carried by the same fran - 
work, and the motors are carried on the rear ax): 
and drive the rear wheels. But in the case of tl. 
other vehicles, which are fitted with fore-carriage-. 
the motors are hung on the front axle, and driv: 
each front wheel through double reduction spur 
gearing. The battery, which is supplied by th: 
Tudor Company, is carried on the fore-carriage under 
the driver's seat. Batteries on the 10 to 20 cwt. 
vehicles, which do not have fore-carriages, are carried 
on the chassis under the driver's seat and front part 
of the body. Many advantages are claimed for thi 
fore-carriage construction. It makes the whole of 
the driving mechanism exceedingly simple, the only 
parts needing attention being the motor bearings and 
gear wheels. . 

The front wheel drive eliminates skidding, and 
enables the vehicle to be manceuvred in very confined 
spaces. As the fore-carriage is pivoted about its 
centre, a very large lock can be obtained, and vehicles 
with a very long wheelbase can turn in a narrow 
street. The motors are totally enclosed, compound 
wound, and can take an overload of 100 per cent. 
for half an hour. Simple control is another advan 
tage claimed for these vehicles. The control lever is 
at the left of the driver, and he moves it to and fro 
in a vertical plane. It actuates through a vertical 
rack a simple drum controller which is placed hori 
zontally. It gives five forward speeds, one reverse 
speed, and applies an electrical brake. When the 
vehicles run down inclines the motors regenerate and 
send currents up to 100 ampéres back into the battery, 
regeneration taking place automatically when the 
controller is in the position which gives the second 
and fourth forward speeds. As vehicles fitted with 
fore-carriages do not carry any driving mechanism 
on the chassis, any kind of chassis can be attached to 
the fore-carriage, and on the latter a plain platform 
or lorry body, a box van for parcel delivery work, 
or a tower wagon can be fitted. 

The makers of the Fram vehicles appear highly 
satisfied with the Tudor lead batteries. Lt is possible, 
they say, to charge and discharge these cells at much 
higher rates than the normal, and boosting charges 
given during meal times have been found to pro- 
long the life of the battery and to prove more 
beneficial to the cells than regular charges at 
normal rates. The cells can be boosted during the 
course of one hour at a rate to start with of from two 
to three times the five-hour rate, and by keeping the 
charging voltage constant the current will naturally 
decrease. In this way, it is contended, it is possible 
in one hour to give to the battery a charge correspond- 
ing to about 50 per cent. of the total mileage. Fur- 
thermore, we are told, that when these lead batteries 
are discharged at high rates their voltage is main- 
tained, and consequently the acceleration and _hill- 
climbing power of the vehicles remain good. _ Experi- 
ence with 5-ton vehicles on the Continent has demon- 
strated that the life of the positive plates is sufficient 
to run the vehicles 6000 to 7000 miles, and that the 
life of the negative plates is fully double that of the 
positive plates. On lighter vehicles the life of the 
plates is considerably longer. As we stated in w 
previous article, the ‘Tudor Company is prepared to 
maintain its batteries, and to send men to inspect 
them periodically, or, as an alternative, the company 
is prepared to supply new plates at a fixed charge per 
car mile. 

The capacities of the batteries fitted to Fram 
vehicles are shown in the following table, the figures 
given being based on a five hours’ discharge. In 
each case the battery is composed of 44 cells :— 

320 or 435 ampére-hours 


290 ampére-hours 
200 ampére-hours 


5-ton wagon 
3-ton wagon 
1}-ton wagon 


The distances run on one_charge are as follows :— 
25-30 miles 
40-50 miles 
25-30 miles 
37-42 miles 


Stim ene os Ne Se 
5-ton wagon with larger battery 
3-ton wagon on St 
1}-ton wagon 


The battery can be charged whilst in position, the 





full charge taking six hours. Boosting charges can 
also be given at mealtimes, as already explained 
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Fig. 68—FRAM CHASSIS 


Fig. 64—FRAM ELECTRIC VAN 
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Fig. 665—FRAM REFUSE 


The sizes of the motors for different vehicles are 
given in the next table :— 


‘Two 7 horse-power motors 
‘wo 7 horse-power motors 
‘Two 3 horse-power motors 


5-ton wagon 

3-ton wagon 
1}-ton wagon 
The chassis is built of channel steel 
strongly braced together, and is fixed to the fore- 


members 


carriage by two large trunnions and a staybolt. Two 
kinds of chassis are built, known as the “ straight ”’ 
and “ swan-neck”’ or ‘“* downswept’”’ patterns. The 


former is intended for carrying flat platform and lorry 

bodies, and the latter is for bodies carried low down 

and intended for large capacities or for some especial 
purpose. The frame of the fore-carriage is built of 
angle irons, which are strongly braced together, and the 
complete fore-carriage is pivoted on its centre. Long 
laminated springs are fitted to the rear axles, and 
cause the vehicle to run smoothly irrespective of the 
load it carries. 

artillery wheels made of wood, the front 
casings to protect the gears from dust. The rear 
wheels are fitted with phosphor bronze bearings. 

Besides the electric brake already mentioned, there 

are two powerful mechanical brakes. To each road 

wheel is bolted a large cast iron drum, on which acts 

a brake fitted with renewable wood blocks. The 

blocks for the front wheels are 

pedal, whilst those on the back wheels are actuated 
by a side lever. In both cases the brakes can be 
adjusted. ‘The electrical brake, which is operated 
by the driving lever, will stop a vehicle in a few feet, 
irrespective of the speed at which it is travelling. 

On the front wheels single or twin solid rubber tires 

are fitted, and on the rear wheels either rubber or 

steel tires. ‘The sizes of the front wheel tires are as 
follows :— 

900 x 120 m. twin 
3-ton wagon : hc 900 x 100m. ,, 
1}-ton wagon Je. ies 875 x 75m. _ ,, 

Both axles are made of steel and are stationary. 

The driver steers the vehicle by means of a large 

steering wheel, which actuates a worm meshing with 

& massive crown wheel. There are no small pins or 

rods. When a vehicle is turned sharply, the outer 

wheel is caused automatically to revolve at a faster 
rate than the inner wheel, which gives the necessary 
differential effect. 

We will now turn to a few examples of these vehicles. 

Fig. 63 shows a chassis designed to carry a box van 


5-ton wagon 


or other type of body to take a load of 10 cwt. to | 
There are two 24 horse-power motors, each 


20 cwt. 
driving one of the hind wheels through single reduc- 
tion gearing. ‘The controller handle, which is to be 


All the Fram vehicles are fitted with | 
wheels | 
running on ball bearings, and having sheet steel | 


worked by a| 


WAGONS IN GARAGE 


seen under the steering wheel, gives five forward 
speeds and two reverse speeds, and also applies the 
electric brake. Solid or pneumatic tires can be fitted 
to the wheels. The capacity of the battery is 210 
ampére hours, and with one charge it will run the 
vehicle approximately 50 miles. The- speed is 15} 
miles per hour. Fig. 64 shows a box van body 
fitted to one of these chassis. The body is approxi- 
mately 5ft. 9in. long, 5ft. wide, and 5ft. 6in. high, 
these being inside measurements. Fig. 65 shows a 
group of Fram wagons in a garage. where the batteries 
are being charged. It will be noticed that the cells 
are mounted in the fore-carriage in trays, and that 
each vehicle has a separate charging switchboard 
and a flexible cable from each switchboard is con- 
nected to the charging receptacle fixed on the wagon. 
On each switchboard there is a regulating switch, 
which controls the amount of current put into the 
batteries. 

Fig. 66 shows one of the 5-ton electric refuse wagons 
used in Paris. Altogether there are 100 of these 
wagons of various types. ‘The body of the vehicle 
shown in Fig. 66 is tipped by hand-operated mechan- 
ism. It is possible to tip the body to an angle of 
50 degrees with respect to the horizontal. 

On page 392 four other examples of Fram 
vebicles are shown. Fig. 67 is another of the 5-ton 
electric refuse wagons in use in Paris. This vehicle 
has a metal tank body with sliding covers, the loading 
line being only 4ft. 7in. from the road surface, which 
enables the men to throw the refuse directly into the 
wagon without the use of ladders. The fore-carriage 
is fitted with two 7 horse-power motors and a 320 
ampére-hour battery. With one charge the vehicle 
can travel from 25 to 30 miles. Another electric 
refuse wagon of a different type is shown in Fig. 68. 
In this case the collecting body was formerly used on 
| a petrol wagon. The body is shown open, with the 
| drop side down, giving a very low loading line. The 
| body is tipped by hand-operated mechanism. 
| end door is also provided. The fore-carriage is fitted 


battery. ‘The loading line is 4ft. 3in. from the ground 
level. 

In the case of the vehicle shown in Fig. 6%, the 
body is lifted directly off the chassis by means of a 
crane, and the contents are tipped into the top of 
the furnace. To enable the refuse to be discharged 
in this manner, an end door is fitted to the body, 
as shown in the illustration. 

Lastly, Fig. 70 shows a 3-ton Fram lorry, having a 
straight chassis and steel-tired hind wheels, and a 
| flat platform body. On the fore-carriage there are 
two 7 horse-power motors and a 290 ampére-hour 


An | 





with two 7 horse-power motors and a 330 ampére-hour | 





Fig. 6—FRAM REFUSE WAGON 


battery. ‘The controller gives five forward speeds 
and one reverse speed. Like the vehicles previously 
described, it has one electrical and two mechanical 
brakes, and with one charge the battery will run it 
from 25 to 30 miles. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THe. first ordinary meeting”of the Institution for 
the new session was held last Friday evening, the 
paper presented being -the report of the Refrigera- 
tion Research Committee. The attendance was 
fair, indeed, all things considered it might be classed 
as good, and certainly as justifying the action of 
the Council in endeavouring to continue the work of 
the Institution as far as possible on unaltered lines. 
Sir Frederick Donaldson, the president, was naturally 
unable to be present. Mr. Michael Longridge, vice- 
president, who occupied the chair in his absence, 
explained, as might have been taken for granted, 
that in his official capacity at Woolwich Arsenal, 
Sir Frederick was working night and day in the 
interests of his King and country, with “ scarcely 
rest for eating and sleeping.” 

Mr. Longridge, before the proper business of the 
evening commenced, spoke for a moment about tlie 
part being taken by the members of the three kindred 
institutions in response to the national “ call-to-arms.” 
As is already known to our readers, it was at first 
proposed to form a battalion of engineers from among 
the members of the Civil, Mechanical and Electrical 
Institutions. In response to the request of the 
Admiralty, this scheme was dropped in favour of one 
for providing members for the contingent of engineers 
of the newly formed Naval Brigade. Up to Saturday, 
the 10th inst., Mr. Longridge remarked, 550 gentlemen 
had enrolled from the three Institutions to provide 
the 500 members required. Three members of the 
Mechanical Engineers, he was pleased to be able to 
add, had received commissions in the contingent. 
It had been thought advisable to form a small com- 
mittee to look after the interests of the navvies and 
artisans attached to the corps and of their wives and 
families. Dr. Clerk and Mr. Patchell would represent 
the Institution of Mechanical Engineers on this Com- 
mittee. 

Sir J. Alfred Ewing, chairman of the Refrigeration 
Research Committee, then presented the report, the 
salient portions of which will be found reprinted else- 
where in this issue. Sir Alfred, as is well known, 
possesses in a most remarkable degree the power of 
dealing with an abstruse subject in an informative, 
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interesting and easily followed manner. The informal 
summary of the report which he gave was listened 
to by those present with rapt attention and pleasure. 
At the conclusion of his summary, Professor C. 
Frewen Jenkin, another member of the Committee, 
added a few words, in the course of which he remarked 
that with the financial assistance of the Council he 
was now endeavouring to conduct some experimental 
work which had been shown during the deliberations 
of the Committee to be necessary in connection with 
the physical properties of the substances used in 
refrigeration. A portion of the work dealing with 
the properties of brine had already been completed, 
but he was suffering from the fact that several of his 
assistants, his laboratory attendants and mechanics, 
and nearly all his students had left for the war. It 
was, he said, extremely difficult to concentrate one’s 
attention on scientific research at a time when so 
much else of vastly more vital importance was being 
fought out on the battlefields of Europe. 

Mr. Longridge, in opening the discussion, remarked 
that the subject of the Committee's labours was both 
important and difficult. It was remarkable that in 
such a short time the Committee should have been 
able to present such a valuable report. 

Mr. F. A. Willcox said that on the evening two years 
ago when Mr. Wemyss Anderson and Dr. J. H. 
Grindley read their papers before the Institution on 
Refrigeration,* he had expressed himself as doubting 
the utility of forming a standard of refrigeration. 
Since then he had been invited to assist the Com- 
mittee in its deliberations, and he had now to concur 
wholeheartedly in its recommendations as to the 
need for a scientifically defined unit. Continuing, 
he dwelt on the unsatisfactory nature of the “ ton of 
refrigeration,’ the unit most commonly adopted 
hitherto when one was adopted at all. This unit was 
of American origin, and was based on the latent heat 
of fusion of ice and on the short ton of 2000 1b. The 
temperature limits for this unit had been fixed by 
the American Society of Mechanical Engineers as 
0 deg. Fah. in the coils of the evaporator and 90 deg. 
in the coils of the condenser. The unit would be 
useful if it had been generally adopted. But it was 
not so, not even in America. One of the largest 
manufacturers of refrigerating plant in that country, 
for instance, used 0 deg. and 60 deg. as the tempera- 
ture limits and others similarly varied the conditions 
to suit their own ideas. The unit proposed by the 
Committee was very nearly the same as the ton of 
refrigeration—342,860 B.Th.U. per day, as compared 
with 288,000—and was perfectly definite. As re- 
garded its universal application, he would point out 
that continental refrigeration engineers already 
expressed the capacities of their machines very much 
in terms of it as they rated their machines as being 
capable of extracting so many thermal units per 
given time from brine at such and such a temperature, 
using cooling water at a temperature of so and so. 

Mr. Wilfrid Stokes said that the lower limit of 
temperature for the cooling water, 59 deg. Fah., 
chosen by the Committee was a low one in practice. 
As the cooling water got hotter the performance of 
the machine fell off so that any statement made for 
one temperature ceased to apply when the tempera- 
ture was different, and this fact might introduce some 
difficulty in rating the performance of a given machine 
in terms of the Committee's unit. The use of multiple 
effect compression would also upset the ease of rating 
particularly so because as the cooling water rose in 
temperature the saving shown by adopting multiple 
effect compression increased. It therefore appeared 
advisable in order to make the standard complete 
that it should somehow include reference to the use 
of higher temperatures of cooling water. The tem- 
perature of discharge from the compressor had also 
a notable effect on the performance of the machine. 
Sir Alfred Ewing implied that the best temperature 
of discharge was that corresponding to a state of 
slight superheating of the refrigerant, and that this 
should be taken as the standard for comparison. 
He himself was convinced from experience that a 
material and not a slight amount of superheat was 
best, and he would suggest that the standard tem- 
perature of discharge should be fixed at that tempera- 
ture, which might be worked to with safety for long 
periods without injury to the packing leathers and 
such like. It also seemed to be suggested that the 
refrigerant should leave the condenser at the tem- 
perature of the cooling water. But was this possible 
in practice ? He would propose a standard difference 
of 2 deg. to facilitate the passage of heat. 

Mr. Henry Brier asked why the Committee had 
chosen the lower limit of temperature of the brine 
so near the freezing point, namely, at — 5 deg. Cent. 
Something higher would have avoided the use of 
brine in the tests required for rating purposes, while 
something lower would have conformed more nearly 
to the common practice of ice-making. All refrigerat- 
ing machines were not by any means intended for 
ice-making, and he would suggest that at least three 
different units should be adopted to meet the differ- 
ences in the conditions of working of the various 
classes: of machines. The Committee, he thought, 
should be of one mind as to whether the coefficient 
of actual performance of a machine should be deter- 
mined from the indicated work done in the compressor 
or from the indicated work of the steam or other 
engine used to drive the compressor. It seemed to 


* See Tuk ENGINEER for November 29th and December 27th, 1912, 





sanction either method, yet he himself had at times 
been severely censured for basing the coefficient of 
performance on the indicated horse-power of the 
steam engine. 

Mr. J. W. Skinkle, a member of the American 
Society of Mechanical Engineers, did not contribute 
to the discussion of the report, but paid a compli- 
ment to the Institution for the manner in which it 
conducted the reading and discussion of its papers, 
a manner, he said, that contrasted sharply with that 
adopted on the other side of the Atlantic. It was a 
revelation to him to see the thoroughness with which 
the paper was presented, and the apparent interest 
shown in it by the members of the Institution. 

Captain H. Riall Sankey drew attention to the 
similarity between the standard cycle of comparison 
—the Rankine cycle—adopted for the steam engine 
some years ago by the Committee of the Institution 
of Civil Engineers, and the standard cycle adopted 
by their own Committee for the refrigerating machine. 
The latter might be termed a reversed Rankine 
cycle. But there were one or two points of difference, 
of which the chief was that while the standard steam 
engine cycle was reversible the standard refrigerating 
cycle was not. He questioned the wisdom of adopting 
the Committee’s term, “relative efficiency,’ to 
designate the ratio of the actual coefficient of per- 
formance to the ideal coefficient. This figure was a 
ratio, and as in the analogous case of the steam engine, 
might with advantage to clear thinking be referred 
to as the “ efficiency ratio.” With reference to the 
use of the entropy-temperature diagram and the 
entropy-total heat or Mollier diagram, he thought 
that when a good pictorial representation of the 
processes involved was required, the first possessed 
distinct advantages. But when it came to taking 
actual measurements of the quantities involved, the 
Mollier diagram was undoubtedly superior. 

Sir Alfred Ewing then replied to the discussion. 
Dealing with Mr. Stokes’ remarks, he said that it 
was necessary in forming the unit of refrigeration 
to assume perfectly definite temperatures for the 
cooling water. It would undoubtedly be advantageous 
if from the capacity of a machine under one set of 
conditions, we could infer its capacity under another 
set. But this would be going to a very great length 
and would involve the use not of a single unit, but 
of a whole family of curves. It was open to the 
manufacturers to adopt either the standard conditions 
of cooling water temperature or other conditions 
provided it was stated clearly what these conditions 
were. Nevertheless, it was very desirable that all 
should adopt the same so far as possible. He quite 
agreed with Mr. Stokes that a material degree of 
superheat at the end of the compression was best 
in practice. But that was not the point. The report 
was dealing with ideal conditions, and under such, 
with adiabatic compression, it could easily be proved 
that a slight degree of superheat gave maximum 
efficiency. This statement was not inconsistent with 
the practical result, and indeed indicated that in 
practice the maximum efficiency would be attained 
under the conditions actually found to be requisite. 
The advantages of the multiple compression, or 
compound action, machine seemed in practice to be 
undoubted. But the report sought only to lay down 
a manner of rating, and if the ideal cycle was based 
on the action of a theoretical machine working on 
the ordinary simple action cycle, so much the better 
for the compound machine. There was no reason 
why Mr. Brier’s suggestion of three different units 
to meet three different temperature conditions should 
not be adopted, except that it was desirable to avoid 
complexity and to begin with one unit until we saw 
how we got on with it. The report adopted the lower 
limit of — 5 deg. Cent. for the temperature of the brine 
because it corresponded to the average of practice 
for all classes of refrigerating machines, being in fact 
approximately that used in machines adopted for 
cooling the atmosphere of rooms, and because it 
agreed with the recommendations of the Association 
Frangaise du Froid. As regarded Mr. Brier’s remarks 
about the measurement of the indicated horse-power 
at the compressor or at the steam engine, he would 
say that it did not matter which method was adopted 
so long as it was clearly stated which had been used. 
At any rate, the point affected only the efficiency 
ratio and did not bear upon the question of settling 
the manner of rating the machine. He agreed with 
everything Captain Sankey had said, and hoped that 
the term “ efficiency ratio’? would be adopted in 
this country, as it was in America, to express the 
quantity referred to in the report as the “ relative 
efficiency.” 

The meeting then terminated, and immediately 
after the second annual general meeting of the 
Benevolent Fund Association was held. On November 
20th Mr. G. Stoney, of Newcastle, will present a 
paper for discussion on the effect of vacuums in 
turbines. 


The report of the Refrigeration Research Committee 
was also read at a meeting held in the Portico Library, 
Manchester, on Tuesday. Mr. Robert Matthews 
presided, and there was a fair attendance, comprising 
members of the Institution and of the Manchester 
Association of Engineers. The abstract was read by 
Mr. Worthington, the secretary of the Institution, 
after which the chairman called upon Mr. Daniels, 
of the Liverpool Refrigerating Company, to address 





the meeting. Mr. Daniels briefly explained the 
reasons which had led to the formation of the Com- 
mittee, and stated that some standard of rating of 
refrigerating machines was necessary as a@ means of 
expressing the amount of refrigerating effect which a 
machine was capable of producing under specified 
conditions and at what cost, just as it was possible 
to ascertain, for instance, the cost per horse-power of 
gas and oil engines. He then went on to explain at 
some length the ¢ I chart for carbonic acid refrigerat- 
ing machines drawn for the Committee by Professor 
C. F. Jenkin. Speaking as the representative of a 
firm of makers of refrigerating machines, Mr. Danic|s 
said his firm was perfectly willing to take up the new 
standard of rating and to work to it. 

In the subsequent discussion, little, if any, material 
information on the subject of refrigeration was offered, 
Mr. J. Butterworth said the subject was of little 
practical interest amongst engineers of this district, 
where there was no firm solely engaged in making 
this class of machine. He thought, however, the 
reading of the report in Manchester might have the 
effect of rousing local interest and perhaps cause some 
firms to devote their attention to the production of 
refrigerating machinery. Mr. Alfred Saxon welcomed 
the reading of the report in Manchester, and expressed 
the opinion that there was room for the expert Com- 
mittee’s research work. It had resulted in the pro- 
duction of a theoretical standard of value capa)le 
of development in practical methods, and be con- 
gratulated the Committee and advised the further 
continuance of experimental research as suggested 
in the conclusion of the report. Mr. C. W. Hunt, 
who spoke, also welcomed the visit of the Institution 
of Mechanical Engineers to Manchester. He alluded 
to the immense importance attached to the employ- 
ment of refrigerating plants in hot countries sucli as 
South Africa. 

The discussion was wound up by the Chairman, 
who mentioned his early experiences in connection 
with refrigerating machinery about thirty-three 
years ago. He said the first patent he had been able 
to discover was taken out in 1856 by Sir W. Simons. 
One of the earliest makers of such machinery was 
Mr. Coleman, of Glasgow, who made the Bell-Coleman 
machine, in which air was compressed isothermally 
into water. Mr. Matthews mentioned the troubles 
which were encountered with this class of machine, 
especially with the valves, owing to the action of the 
ice produced. He also gave some interesting par- 
ticulars of his own work on the subject, and the 
difficulties in connection with water jacketing and 
valve construction. 

A vote of thanks to Mr. Daniels for attending 
in the place of Mr. J. Wemyss Anderson to reply 
to the discussion was proposed by the Chairman. 

At the conclusion of the meeting the members 
present were requested to indicate to the Institution 
the most convenient evening for the reading of the 
Hawkesley Lecture in Manchester, and it was decided 
that the evening of Tuesaay, November 3rd, or the 
following Friday would be the most suitable. 








MERCHANT VESSELS UNDER CONSTRUCTION. 


THE Lloyd’s Register shipbuilding returns for the quarter 
ended September 30th last have recently been issued. It 
is explained that, in consequence of the war, it is not at 
present possible to publish the usual information regard- 
ing the shipbuilding industry throughout the world, so 
that the present returns are confined to merchant ships 
which are in course of construction in the United Kingdom 
only. It appears that, excluding warships, there were 
486 vessels of an aggregate gross tonnage of 1,723,550 
which were being built at the close of the quarter. This 
total compares with 1,722,124 tons at the end of June 
and with 1,987,254 tons at the end of September of last 
year. With regard to the latter, a falling off of 263,704 
tons is shown, but the tonnage in hand at the end of last 
September was actually 1400 tons higher than that under 
construction at the end of June. It is pointed out, how- 
ever, that it should be understood that the rate of progress 
in merchant ship construction is much reduced in the 
present circumstances, and that the immediate output 
will be considerably less than that which would be attained 
under normal conditions. It should be remembered that 
the high-water mark in the building of merchant vessels 
in the United Kingdom was reached in the first quarter 
of 1913, when it was over 2,050,000 tons. Since that time 
there has been a gradual decline until the present quarter. 
Apparently, it is anticipated that this decline will, in the 
near future, be of a more marked character. 

Of the total of 1,723,550 tons mentioned above, 1,718,720 
were in steam vessels, and 4820 in sailing vessels. There 
were 470 steamers, one entered under the heading ‘‘ wood 
and composite ” and of 145 tons, and the remainder steel. 
There were in all 16 sailing vessels being built. Fourteen 
of these, of a total tonnage of 4470, were of steel; 1, of 
a tonnage of 250, of iron; and 1, of 100 tons, ‘* wood or 
composite.” Of the grand total of 486 vessels and 
1,723,550 tons, 389 vessels of 1,266,164 tons were under 
the inspection of the surveyors of Lloyd’s Register with a 
view to classification by the Society. It should be men- 
tioned that vessels of less than 100 tons are not included 
in the Society’s returns. 

The return, as usual, gives the numbers and tonnage 
of vessels under construction in the various shipbuilding 
areas. The Glasgow district easily heads the list with 
100 vessels, 93 steam and 7 sailing, of a total of 410,118 
tons. This total was 23,457 tons less than the total at 
the end of June and 86,267 less than that at the end of 
September, 1913, showing a falling off of 5.4 and 17.4 
per cent. respectively. Next in order came Belfast 
with a total tonnage of 351,350-—all steam. This figure, 
compared with 296,350 at the end of June and 324,640 
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t the end of last September, was greater than either of 
tae the increase being 18.4 and 8.2 per cent. respec- 
tavely. The next in order was Newcastle, with 302,831 


all steam—and this district was the only other 


Sas Belfast which showed an increase with the quarter 
ending June 30th last and with the quarter ending 
September of last year, the figures for which were 285,157 
and 297,256 tons respectively. The increases were not, 
however, of the same marked order as were those of 
Belfast, being only 6.6 and 1.8 per cent. respectively. 





The fourth in order was Greenock, with 203,880 tons 
all steam. This was less than the June total by 25,830 
tons and less than the September, 1913, total by 73,440, 
the falling off being 11.2 and 25.5 per cent. respectively. 
The fifth place was occupied by Sunderland, with 191,064 
tons, all of which was in steam vessels. This was an 
increase of 18,961 tons, or 11.0 per cent., as compared 
with last June, but a decrease of 45,386 tons, or 19.6 per 
cent., as compared with September, 1913. The Hartlepool 
and Whitby district came next with 79,880 tons, which 
also showed @ falling off as compared with last June and 
September, 1913, the percentages being 6.5 and 2.0 
respectively. Seventh on the list came the Middlesbrough 
and Stockton area with 69,258 tons, made up of 68,290 


steam and 968 sailing. Here, again, there was a decrease 
both as compared with June last and September, 1913. 
In the case of the latter the falling off was especially 
noticeable, the actual percentages being 16.0 and 31.4 


respectively. Liverpool, which came eighth, was building 
14 steamers of a total of 35,304, which was 13,115 tons, 
or 27.1 per cent., less than in June last, and 19,656 tons, 
or 35.7 per cent., less than in September, 1913. Next to 
Liverpool came Hull, with 51 steamers of a total of 
31,508 tons. This total was 5141 tons, or 15.7 per cent. 
better than in June last, but 5902 tons, or 15.8 per cent. 
less than in September of last year. Last of all, came the 
Barrow, Maryport and Workington district, with 4 steamers 
of a total of 2635. The falling off in this case was very 
marked, not so much in the number of vessels as in the 
tonnage. Thus, at the end of June last there were 4 
vessels of a total of 9726 tons under construction, the 
reduction in tonnage being no less than 7091, or 71.4 per 
cent., while in September of last year there were 6 vessels 
of a total of 10,047 tons. As compared with the latter. 
the diminution was 7412 tons, or 73.7 per cent. 

A table, which we reproduce below, is given to show the 
numbers of vessels under construction classified accord- 
ing to gross tonnage :— 


Number. 
Gross tonnage. Steam. Sail. 
100 tons and under 500 tons .. 149 .. .. 15 
500 yy * re) an a ok, ks 
1,000 a Ss 2,000 ,, oe) tae) ee 1 
2,000 vi a 3,000 ,, os. alas eer 
3,000 3 4,000 , +. a _ 
4,000 ma 5,000 6 
5,000 a 6,000 36 
6,000 va 8,000, 33 
8,000 + 10,000, 28 - 
10,000 ne aa 12,000 , 7 
12,000, fs 15,000, 7 
15,000 ms a 20,000, 8 
20,000 an = 25,000 _ ,, 1 
25,000 a os 30,000 2 
30,000 ” ” 40,000 2 - 
40,000 tons and above ar 1 
| ee oie) cae ee 16 


It will be noticed that the favourite size of steamship, 
exclusive of the smallest, is that of between 4000 and 
5000 tons gross, the next most common size being 
between 1000 and 2000 tons. 

Finally, it may be noted that during the three months 
under review the building of 147 steamships with a total 
tonnage of 291,659 and 10 sailing vessels of a total of 
2734 tons was commenced, while 140 steamers of an 
aggregate tonnage of 374,790 and 6 sailing ships totalling 
1489 tons were launched. 








THE INDIAN RAILWAYS REPORT. 


Iv is very apparent that someone with imagination and 
a desire to get things out of the rut has had a hand in the 
preparation of the last report, just to hand, of the railways 
of India. Two changes have been introduced. One of 
them is the presentation of the report proper as a separate 
publication from the statistics. This makes the reading 
of the report less of a task than it used to be, when a heavy 
volume of 500 pages, foolscap size, had to be nursed. The 
report proper is printed on art paper, and, most remarkable 
of all, it is illustrated and accompanied by charts ! 

The second change is that the report no longer ends with 
the calendar year but on March 31st, the end of the financial 
year. For the purposes of comparison, financial statistics 
have been abstracted with reference to financial years as 
far as possible. But this was not possible in all cases 
with the technical figures, and for them the period January 
Ist to March 31st is ignored, and the financial year April 
Ist, 1913, to March 31st, 1914, is compared with calendar 
years. Certain changes have also been made in the 
statistical returns which, as we have said, form the separate 
volume. The general summary as to the history, length, 
gauge, capital, running powers, agreements, permanent 
way, gradients, &c., of each railway now appears at the 
beginning, whilst a new return has been added which 
furnishes a concise summary of the results of working each 
of the several classes of railway. 

_ The actual capital outlay on lines in which the State is 
interested was Rs. 4,40,15.43 lakhs* for lines opened, and 
Rs. 79.34 lakhs for lines under construction. The actual 
expenditure for the year ended March 3lst, 1914, was 
Rs. 18,46,00,000 = open line works, excluding rolling 
stock, Rs. 9,29,00,000, rolling stock Rs. 7,31,00,000, and 
new lines, excluding rolling stock, Rs. 1,86,00,000. The 
total revenue was Rs. 56,45,88,561, which included 
Rs. 13,96,532 for repayment of advances of interest from 
the subsidised railways, and compared with a total of 
Rs. 55,14,52,777 for the year 1912-13. The working ex- 
penses of the State railways amounted to Rs. 29,35,91,182, 
the share of surplus profits paid to the companies was 

8. 66,12,855, and the total, including other items, made 
& total expenditure of Rs. 30,11,23,062, leaving a net 
revenue of Rs. 26,34,65,499. These two latter items, 
compared with Rs. 29,23,71,662 and Rs. 25,90,81,115 





*A lakh of rupees = £6666. The figure 4,40,15.43 equals 44015.43 
akhs, or £(44015.43 x 6666) = £293,406,856.38. A lakh is 100,000, and a 
rupee has a fixed value of 1s. 4d., or 15 rupees = £1. 





respectively for the year 1912-13. The total interest paid 
in 1913-14 was Rs. 17,78,79,805, leaving a surplus of net 
revenue over interest of Rs. 8,55,85,694. The gross earn- 
ings of all Indian railways during the year amounted in 
round figures to Rs. 6358.56 lakhs, which was an increase 
of Rs. 187.69 lakhs over 1912-13, while the working 
expenses increased Rs. 174.80 lakhs. The net earnings 
amounted to Rs. 3065.52 lakhs, an increase over 1912-13 
of Rs. 12.89 lakhs. These represented a return of 6.19 
per cent. on the capital outlay. Of the results given, 
which cover a period of ten years, this is the best, except 
the 6.77 for the year 1912. 

The number of passengers carried on the State-owned 
railways was 457,717,900, as compared with 436,697,500 
in the financial year 1912-13. The receipts from passen- 
gers came to Rs. 21,17,51,000, as compared with Rs. 
19,56,48,000 for the calendar year 1912. The tonnage 
was 82,613,000, as compared with 86,977,000 tons in the 
financial year 1912-13, and the receipts were Rs. 
37,77,49,000, as compared with Rs. 37,91,84,000 for the 
calendar year 1912. Judging from a diagram given, the 
average per passenger per mile—2.45 pies for 1913-14— 
has varied but little within the last ten years, but the rate 
per ton per mile—4. 64 pies for 1913-14—gets less year by 
year. At this point we meet with a difficulty in making 
comparisons with previous years. The total tonnage for 
1913-14 given by us above is taken from page 313 of the 
statistical tables, and the receipts therefor from page 291: 
We, however, find the report itself, which gives the results 
in diagrammatic form only, saying, “ It will be observed 
that though there was a considerable increase in the ton- 
nage carried during the year under review, this was not 
accompanied by a corresponding growth of earnings.” 
We assume that this refers to the tonnage for the calendar 
year 1912, which, according to page 291, was 78,475,000. 
The explanation for the decrease per ton is that ‘‘ the long- 
distance traffic to the ports fell off on account of reduced 
exports of grain to Europe, owing to the failure of crops 
in the United Provinces and some parts of Bengal.’’ The 
mileage open for traffic was 34,656, of which 17,641 miles 
were of 5ft. 6in. gauge, 14,389 of metre gauge, 2174 of 
2ft. 6in., and 452 of 2ft. The mileage sanctioned or under 
construction was 2442.88, of which 931.85 miles were of 
5ft. 6in. gauge and 820.79 of metre gauge. 

The report then proceeds to speak of the works opened 
during the year, which included the Indo-Ceylon con- 
nection, and of the progress of the chief works in hand. 
Speaking of the Great Indian Peninsula Railway overhead 
connections at Bombay, it is said that rapid progress is 
being made. The new line, which, though short, involves 
much heavy work, will provide an easy and rapid com- 
munication for traders, passing between the business 
centre of Bombay in the vicinity of the Victoria Terminus, 
across the G.I.P. goods yard at Wadi Bander, to the grain 
warehouse and cotton market near Mazagaon on the Har- 
bour Branch Railway. 

A few proposais for the construction of aerial ropeways 
have been received by the Railway Board, and there are 
indications that this form of transportation is likely to 
find increasing favour in mountainous tracts, where the 
cost of railway construction is necessarily high. The 
Government has under consideration the question of 
undertaking legislation for the control of ropeways, to 
which neither the Indian Railways Act nor the Indian 
Tramways Act applies. 

One of the most interesting innovations is a new map of 
India, which not only shows the lines open and under 
construction, but differentiates between the gauges and 
between double and single lines. These are particulars 
that have been given in the past. The novelty now— 
which is one we commend to the Board of Trade as worthy 
of incorporation in the maps now compulsory in the 
annual reports of British railways—is that the important 
works in progress on railways open for traffic are shown 
by conventional signs. These cover quadrupling, doubling, 
permanent way renewals, station yard remodellings 
where they cost over a lakh of rupees, new stations, 
bridge or girder renewals where they cost over a lakh of 
rupees, re-alignments or re-gradings, and water supply. 

This map shows in a striking manner the extent to which 
works of improvement have been directed towards the 
increase in capacity of the main through routes, parti- 
cularly those leading towards the ports of Calcutta, 
Bombay, and Karachi. Owing to the congestion experi- 
enced on more than one Indian railway, there has been a 
general public demand for the provision of additional 
rolling stock. The Railway Board and individual railway 
administrations have felt, however, that the provision 
of additional rolling stock would be almost useless unless 
steps were taken to improve the capacity of the lines on 
which it would be employed. Capital funds have been 
devoted, and must for some time continue to be devoted, 
towards the provision, not only of additional rolling 
stock, but of stronger permanent way, additional tracks, 
enlarged marshalling yards, new crossing places, more 
adequate watering arrangements, and workshops and other 
works incidental to the increase in the carrying capacity 
of the more important routes throughout the country. 

The report contains an illustration of the Bishendore 
bridge on the Jhelum-Rawalpindi section of the North- 
Western Railway. The loads have inceased to such an 
extent that it has been necessary to strengthen this 
bridge, which is on a single line at such a height that 
deviation was impracticable. This has been effected by 
building up a third girder between the existing pair. In 
order to permit of this it was necessary, in the first place, 
to substitute for the riveted bracing between the original 
girders a temporary system of bracing bolted in position, 
so that individual sections of it might be removed while 
members of the central girder were placed in position, the 
bracing being again bolted up immediately the new mem- 
ber was in place. Finally, a new permanent system of 
bracing connecting the old girders with the new central 
girder was riveted up, and the temporary bracing removed. 
Nice adjustment of the new bracing was essential, in order 
that the required amount of load might be transferred to 
the new girder. 

In the matter of rolling stock a new situation has arisen 
owing to the rapid rise in the price of teak. This has led 
to a trial being made of all-steel coaches. The steel car 
offers certain advantages in its superior rigidity and its 
immunity from fire and splintering in a collision. One 
difficulty which will have to be overcome is the problem 
of keeping an all-steel car cool by means of non-conducting 





layers. In this respect the timber body has the advantage. 
It is too early, however, to make any definite pronounce- 
ment upon the comparative merits of the two types of 
construction for railway carriages in India. 

Owing to the increasing demand for, and diminishing 
supply of, timber, there has been a continual rise in the 
price of sleepers during the last few years. The result has 
been to direct attention to the possibility of substituting 
steel, cast iron, or reinforced concrete for timber. Steel 
and cast iron sleepers have been in use for many years 
in India, and have been found to be quite successful in 
certain parts of the country and under certain classes of 
traffic, but until recently, owing to their relatively high 
price compared with timber, they did not come into general 
use. Under the changed conditions now prevailing it 
seems likely, however, that their use will be greatly ex- 
tended. There are numerous Indian timbers which are 
entirely useless in the form of sleepers unless treated in 
some manner to preserve them from the ravages of 
white ants and decay. In conjunction with the Forest 
Department, the Railway Board is carrying out experi- 
ments on a very extensive scale with treated indigenous 
timbers, and tenders have been called for in the open 
market for the annual supply to the State-worked railways 
of a large number of sleepers of various kinds to be treated 
by one of the alternative processes. There is no doubt 
a large field for this class of sleeper, and the establishment 
of a new industry for treating sleepers and miscellaneous 
timber parts for buildings, &c., may be anticipated. 

The train control system, modified to Indian conditions, 
is to be introduced on the Lahore-Lalamusa section of 
the North-Western and on certain sections of the Eastern 
Bengal near Calcutta. Passenger rail motors are to be 
tried ; three are to be used by the South Indian on the 
Pamban viaduct and ether short runs. The Kalka Simla 
has started a limited service, which, the report says, is 
likely to be muchj appreciated by the public, as it 
will reduce the journey by about two hours as compared 
with the ordinary train, whilst a better view of the line is 
afforded. 

The use of superheaters has resulted in an economy of 
15 per cent. in coal, an important point seeing that five 
million tons of coal are used by the Indian railways yearly. 
The opening up of the Persian oilfields has made possible 
the use of oil fuel on the west coast of India in competition 
with coal. Although oil fuel has been in successful use 
for years in other countries, its use in India presents certain 
special problems, and extensive trials are now in progress 
on the North-Western and Great Indian Peninsula Rail- 
ways. A large number of insulated refrigerator cars for 
the conveyance of fruit is under construction by the 
North-Western Railway. 

During the financial year 58 passengers have been 
killed and 104 injured in train accidents, and 36 servants 
killed and 133 injured. These figures are above the 
average, and, we judge, are due to two serious accidents 
—one a collision causing 33 deaths and one a “ wash-out ” 
causing 23 deaths. 

The number of employees was 633,694, of whom 7988 
were Europeans, 10,437 Anglo-Indians, and 615,269 
Indians. Of the Europeans and Anglo-Indians 15,606 
were enrolled as volunteers. There were 10,992 children 
and 8943 apprentices and workmen attending the railway 
schools. 

The Railway Board’s laboratory and test house is now 
fully equipped, and the importance and extent of the 
work undertaken has necessitated the appointment of 
two officers for physical and chemical tests respectively. 
The quantity of work inspected during 1913 is indicated 
by its cost, which amounted to Rs. 41,06,276, and com- 
prised a great variety of articles, such as carriages, wagons, 
girders, bridges, well-curbs, points, crossings, barges, 
steamers, steel structural work, &c, mainly on behalf of 
the State-worked railways. 

The report closes with particulars of a new agreement 
arrived at on October 24th, 1913, between the Secretary 
of State for India and the Bombay, Baroda, and Central 
India Railway Company. 








Tue Inter-State Commerce Commission is still per- 
severing in its efforts to secure legislation to compel the 
railways of the United States to provide automatic train 
control as a safeguard against drivers ignoring signals. 
A joint committee of the American Railway Association 
and the Maintenenace of Way Association has drafted 
certain ‘‘ requisites” that any system of train control 
should comply with, but it is added that none of the 
apparatus now under test complies with all these essentials. 
The committee further remarked that no automatic train 
control apparatus, so far as known, can be universally 
applied without adding elements of danger in train 
operation, and it concluded its report by observing that 
it is convinced the operation of the automatic block signal 
or interlocking system, if properly installed and main- 
tained, is so near perfect as to indicate that the efforts 
of operating officials and public authorities should be 
directed towards the enforcement of obedience to signals 
rather than in the installation of additional apparatus. 


CoLONEL VON Donop’s report to the Board of Trade on 
the collision that occurred outside the South-Eastern 
and Chatham’s station at London Bridge on September 5th 
has now been issued. In this case a train to Wadhurst 
was detained owing to the line in London Bridge Station 
being occupied, and whilst waiting for the signal to be 
lowered it was run into by a train to Addiscombe-road 
which had overrun the signal at Borough Market Junction. 
The driver of the latter train, who was considered to be a 
very reliable man, had noticed that the distant signal was 
against him, but when he passed the stop signal he was 
busy studying his time table to see what calls he had to 
make, as it was a train he was unacquainted with. Colonel 
von Donop repeats the recommendation made by Colonel 
Pringle in his report on the Cannon-street accident as to 
automatic train stops—THE Enorneer, July 14th—and 
says that the South-Eastern and Chatham officials aro 
experimenting with such an apparatus. He also points 
the moral to be learnt from the vehicles of the standing 
train being of modern construction with steel underframes 
and receiving littie damage, whilst those of the second train 
were old with frames of wood and two were derailed and 
telescoped. 
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HEAVY SIEGE GUNS. 


Tue isolated forts which constitute the outer 
defences of fortified cities have hitherto been built 
on the assumption that the heaviest weapon likely 
to be brought against them was a Qin. howitzer 
throwing a shell of about 300 lb. ‘The main armament 
of these forts consists of guns protected either by 
chilled cast iron cupolas on the Griison system or 
forged steel turrets on the Cockerill system. These 
are surrounded by aprons of cast iron or mild steel 
blocks, designed to protect the roller ring on which 
the cupola or turret revolves. Below the turret are 


‘the features of the Schneider mountings. 
| details of the carriage and compressed air gear call 


the Germans have not scrupled to adopt several of 
The 


for no special description, as the Schneider con- 
structions are familiar to readers of THE ENGINEER. 
The method of transporting and mounting the piece 


| is, however, novel, and would appear to be a distinct 


improvement on the Krupp system. 
Fig. 1 shows how the piece itself is converted into 


a wheeled unit without the necessity for the heavy | 


girder wagon used by Krupps. Figs. 3 to 6 show 
the method of mounting, which is greatly facilitated 
by the erection of the gallows frame, which takes 


' the weight and allows the platform to be lowered into 














Fig. 1—SCHNEIDER 28c.m. HOWITZER ON TRANSPORTING WHEELS 


vaulted chambers of ferro-concrete containing the 
machinery for working it, the magazines, and the 
shell hoists. Other vaulted chambers serve as 
shelters for the garrison. 

When these forts are attacked by llin. howitzers 
throwing 748 lb. shell descending at an angle of 70 deg. 
with a striking energy of over 5000 foot-tons, the 
cupolas or turrets, if struck, will certainly be pene- 
trated. But they offer a small mark, especially the 
turrets, and what has happened in the Belgian forts 
is that the ferro-concrete mass—called the mamelon— 
on which the turrets are built has been pierced by 
shells penetrating to the vaults, the whole structure | 
shaken so as to jam the turrets and the vaults them- | 
selves ruined. It may here be remarked that the | 
accounts of the deadly melinite fumes which poison 
the garrison are purely fanciful. Picric acid, when | 
it detonates completely, generates a certain volume 
of carbonic acid and carbonic oxide, but the blast 
and subsequent inrush of air are so violent that little 
danger of suffocation is to be apprehended. When 
the picric acid is partly burnt and partly detonated, 
as is usually the case, the fumes are pungent and dis- 
agreeable, but not dangerous. The same applies to 
trinitrololuol and similar explosives. 

As we stated in our issue of September 25th, there 
is no reason to suppose that any heavier weapon than 
the 28¢m. (llin.) howitzer was employed against 
the Liége forts. This is confirmed by a letter, from 
an engineer present in one of the forts, which has since | 
been published in The Times. According to this, 
the Germans sent in a message :—‘‘ We have been | 
firing 28cm. shells at you; we have now much 
heavier pieces in position, and will destroy you com- 
pletely.’ The fort being already in ruins, the 
garrison surrendered without waiting for the heavier 
guns. The calibre of these guns has aroused much 
speculation, but a reliable description of the German 
siege train travelling north from Maubeuge towards 
Antwerp, with each component load of the howitzers 
drawn by three English traction engines, lends some 
probability to the report that two 42cm. (16. 5in.) | 
howitzers were used against Maubeuge, and afterwards | 
against Antwerp. Several pictures of monster guns, 
surrounded by soldiers in Austrian uniform, which | 
have lately appeared in the illustrated papers, seem | 
to refer to the Austrian 12in. howitzer, which was | 
taken out to their manceuvres in 1912. 

In view of the probability that the Allies will, at | 
no very distant date, be laying siege to German | 
fortresses, it is of interest to study the general con- | 
struction of these monster weapons and the means | 
of transporting them. 

A very good specimen of the heavy siege howitzer | 
is the French 28 cm. (1lin.) howitzer, built in 1911 as 
a rejoinder to the announcement of the Krupp 
howitzer of the same calibre. By the courtesy of 
Messrs. Schneider, of Creusot, we are enabled to 
publish illustrations of this weapon. We are not 
giving away any secrets in doing so, as Messrs. 
Schneider published these plates two years ago, and | 


a hole dug for it in the ground. It will be noticed 
that the platform is of the “tank” type; as soon 
as it is lowered into the hole in the ground the tank in 
the centre is filled with concrete. With an ordinary 
ferro-concrete ground platform the cement takes ten 
days or so to set before firing can take place; but 
with the tank platform the concrete acts principally 
as a steadying weight, and it is immaterial whether 
it is fully set or no. Additional ground surface to 
prevent the sinking of the rear end of the platform is 
furnished by the two square ground plates visible in 


| Fig ? 


The Schneider 28 cm. howitzer weighs 4 tons, and 


| more powerful weapon than the Schneider above 
| described, which weighs 4 tons only. The 17in 
howitzer of Krupp type would weigh 22 tons. Sup- 
| pose it transported on the Schneider system, by 
| putting it on two pairs of wheels, the leading wheels 
| taking only one-third of the weight, to be capable of 
pivoting so as to give a three-point suspension. One 
pair of 6ft. iron wheels and one pair of 4ft. wheels, 
with quarter-lock fore-carriage, would carry the weight 
on good roads and would weigh together not more 
| than 5 tons, giving a gross weight behind the tractor 
| of 27 tons. Now, in the British Army, some years 
| ago, we used the Lion traction engines, weighing 
| 22tons. These were found to be satisfactory on main 
| roads where the bridges were strong, but not on 
| second-class roads. Not being able ‘‘to go any- 
| where,” as military requirements demand, it was 
considered that they did not come up to our ideas of 
| serviceability and they were sold out of the service, 
It is very possible that some of them have heen 
dragging Krupp howitzers to Antwerp. This gives 
us an idea of the limits of weight possible on English 
roads ; but the great continental roads, such as that 
leading from Metz to Paris, are very fine pieces of 
engineering, with massive bridges quite up to a 27-ton 
load. It would seem possible, in the vicinity of y 
great fortified town, to find a road capable of carrying 
a 17in. howitzer to some position within range, and 
this would be facilitated by the fact that such 4 
howitzer would range about 8 miles and there would 
therefore be plenty of positions available for it. 

The question of tracticn presents no great difficulty, 
The railway would, of couse, be used to bring the 
howitzer into the neighbourhood of the fortress, and 
the distance to be covered by road would probably 
not exceed 30 miles. Three large traction engines, 
with a length of wire rope between them, should 
easily pull the howitzer on the level, while hills would 
be surmounted with the winding gear. 

The construction of a 17in, howitzer and mounting 
is a simple affair compared to the problems which 
have to be solved in dealing with heavy naval guns. 
The muzzle energy is low, being only 19,190 foot-tons 
for a shell weighing 1.23 tons with muzzle velocity 
1000 foot-seconds, which is only 872 foot-tons per ton 
of gun. There is no difficulty in absorbing the recoil 
energy with the ordinary hydraulic buffer. ‘The 
running-up gear to lift a 22-ton howitzer, or, say, 
24 tons of recoiling weight, at 65 deg. is also simple, 
as with compressed air at a mean pressure of 20 
atmospheres the effective piston area required to lift 
the weight vertically works out at 165 square inches, 
or only 1.14 square foot. The only difficult matter 
is to prevent the shell from slipping back into the 
chamber at 65 deg. elevation, and this may be over- 
come by the use of a cartridge case strengthened with 
longitudinal ribs. 

As regards the platform for a 17in. howitzer, the 
Schneider tank platform lends itself readily to meet 
the difficulties of transport, as it can be subdivided 
into components, namely, the two principal girders 
and the tank, and these can be bolted together in situ. 

















Fig. 2—SCHNEIDER 28c.m. HOWITZER—METHOD OF LOADING 


the gross transport load, including the limber, is only 
44 tons. This compares very favourably with the 
Krupp transporting wagon, which, weighs half as 
much as the howitzer itself. The remaining three 


|transport units of the Schneider howitzer, namely, 


the cradle, upper carriage, and platform, are each 
under 5 tons. 

We may now consider the possibility of building 
and transporting a still heavier piece than the great 
Krupp howitzers, reputed to be of 42. cm., or 16.5in. 
calibre. Supposing that a 17in. howitzer be designed, 


We may conclude from the foregoing that there is 
no difficulty in building a siege howitzer even larger 
than the actual—or mythical ?—42 em. Krupp, and 
that there would be no insuperable difficulty in trans- 
porting it to a position within easy range of a German 
fortress. Our British ordnance factories are fully 
capable of constructing such a weapon, but if they are 
to be asked to do so it would be well if the Govern- 
ment were to give the order at once. 

There is another type of siege ordnance which must 
not be overlooked, and that is the heavy gun on rail- 


we may arrive at its dimensions by comparison with | way mounting. Some years ago Messrs. Krupp 
the llin. Krupp. This piece weighs 6 tons and is a | brought out a 45-ton 12in. naval gun mounted forsiege 


eee teatime pies teded ania: 


SRE a IQR THRE 





389 


THE ENGINEER 





ZIQVUN OL STAXHM ONILYOUSNVYL WOUd NAD YONILIIHS—9 “S14 HOVIUUVO WiddA OLNO STSAHM ONILAOUSNVYL WOU AIAVUD ONILAIHS—o ‘31d 



































WuoaLvia OLNO STSSHM DNILYOUSNVUL WOUI AOVIYAVO UFddN ONILAIHS—+ “Ftd SMOTIVD dO SNVAM Ad WUOdLVId PNIAVI—€ ‘314 

















(s6nd mrsoddo as wordrsosap 40g 


UAZLIMNOH AYDUAIS HULAHWILNAO-8te HACIANHOS 





Sak aL a DAA ET TA BSI ETB ROIS RETR Gi Se ie ni siden rc een a ee 














390 


THE ENGINEER 





Oct. 28, 1914 








purposes on a bogie wagon with sixteen pairs of wheels. 
This is quite a moderate weight for railway transport, 
as a 98-ton “ Pacific’? locomotive and tender on ten 
pairs of wheels is a common type, and goods locomo- 
tives are still heavier. The mounting is of the usual 
naval type and the only peculiarity is the method of 
laying. The gun can only be fired in the axis of the 
truck, so no traversing is possible A line of rails is 
therefore laid to a very easy curve in the general 
direction of the work to be bombarded, and the gun 
is laid for direction by shifting the wagon along the 
curve. These railway mountings are subject to one 
limitation, and that concerns the amount of elevation 
which it is possible to give tothe gun. The horizontal 
component of the recoil energy is readily absorbed 
by the brake blocks, but it is not easy to distribute 
the vertical component over the whole of the wheel 
base, and most of it has to be taken by the wheels 
nearest the cradle trunnions. Accordingly, Messrs. 
Krupp, in the railway mounting referred to, have pro- 
vided for some 10 deg. of elevation only. This is 
presumably considered sufficient, as this gives a 
range of over 5 miles. The flat trajectory 12in. gun 
is useless for breaching overhead cover, but where a 
turret or cupola, or even a small part of it, is visible 
above the ramparts a single hit from the 12in. gun 
will usually suffice to put it out of action. More- 
over, while it might take a day’s shooting to hit a 
cupola with a howitzer, the gun, at a moderate range, 
should be capable of putting every shot on the target. 








REPORT OF THE REFRIGERATION RESEARCH 
COMMITTEE.’ 


Tue Committee appointed “ to consider and define a Standard 
in Refrigeration and its Units of Measurement” have held 
several meetings, and have exercised the power to add to their 
number under which they were appointed. They have secured 
the co-operation of several.gentlemen concerned in the refrigerat- 
ing industry as makers or as users of refrigerating machines, 
with the result that the membership now stands as follows :— 
Sir J. Alfred Ewing, K.C.B., LL.D., F.R.S., Chairman; J. 
Wemyss Anderson, M. Eng., Samuel R. Beale, W. Worby 
Beaumont, Asa Binns, W. G. Brettell, Sir James Dewar, F.R.S., 
W. S. Douglas, J. H. Grindley, D.Se., G. C. Hodsdon. Professor 
C. Frewen Jenkin, Magnus Mowat, F. A. Willeox, and Hal 
Williams. 

After consideration and discussion of the subject referred to 
them, the Committee beg leave to submit the following con- 
clusions :— 

Two distinct matters arise from the terms of reference : 

I, To consider what standard, if any, should be used for the 
practical rating of refrigerating machines, as a means of express- 
ing the amount of refrigerating effect which the machine is 
capable of producing under specified conditions such as occur 
in ordinary practice. This involves two points, namely, the 
unit in which refrigeration is to be measured and stated, and 
the temperatures betweer which a machine should, for the pur- 
pose of rating, be assumed to act. 

II. To consider what theoretical cycle of action should be 
adopted as a standard for comparison with the actual perform- 
ance of a refrigerating machine working under any conditions, 
as a means of judging how nearly the real action approaches 
the ideal. The uses of such a cycle would lie in the analysis of 
tests and the criticism of actual performances ; also in the design 
of refrigerating plant, taking account of ratios—determined by 
experience—between real and ideal performance in machines 
of given types. 

With regard to the question whether any standard should be 
used for the practical rating of refrigerating machines, the 
Committee are aware that some refrigerating engineers hold the 
view that no standard of the kind is likely to be useful, on account 
of the variety of purposes for which such machines have to be 
designed. On the other hand, the practice of some manufac- 
turers in adopting a more or less arbitrary method of rating is 
evidence that some standard is wanted, though it could not 
in any case be expected to have universal application. There 
are certain of the commoner uses of refrigerating plant in which 
the function to be fulfilled is substantially the same, and the 
machines differ only in their capacity. Some convenient unit 
of refrigerating effect would accordingly appear to be desirable 
as a means of rating them. A rating of machines on this basis, 
once it came to be generally understood, would probably be 
appreciated by users as well as by manufacturers, and might 
be especially servicable to consulting engineers in specifying 
for tenders. The Committee are accordingly of opinion that a 
suitable unit of rating should be established, to be based on some 
intelligible and perfectly unambiguous measure of performance ; 
and, further, that the hasis should be such as to make it possible 
that the unit might meet with general acceptance for inter- 
national use. They believe that this condition is fulfilled by the 
unit recommended for adoption in this report. 


T 


The standard for practical rating must be based on (a) the 
amount of heat extracted per unit of time, and (6) the tempera- 
tures between which the machine works as a heat pump, namely, 
the temperature of the source from which heat is taken, and the 
temperature at which heat is discharged. 

For the purpose of practical rating, we are concerned not 
directly with the limits of temperature of the working substance, 
but with the temperatures external to the machine, between 
which the heat is pumped. Thus, in the normal case of a machine 
working under steady conditions to keep brine cold by extracting 
heat from it, and discharging the heat to cooling water, the 
temperatures to be considered for the purpose of rating are 
four in number, namely, the upper and lower temperatures of 
the brine and the upper and lower temperatures of the cooling 
water. For rating purposes definite values have to be assigned 
to these four temperatures. The following are considered to be 
suitable for adoption as standard values -— 

: Upper limit 0 deg. Cent. (32 deg. Fah. 

For the brine --{ Lower limit 5 deg Cent. (28 dea. Fan.) 

j Upper limit 20 deg. Cent. (68 deg. Fah.) 
** | Lower limit 15 deg. Cent. (59 deg. Fah.) 

It may be remarked that in specifying the standard con- 
ditions the range through which the brine is cooled—5 deg. Cent. 
—has been made somewhat wider than is usual in practice, with 
the object of facilitating the accurate measurement of refrigerat- 
ing effect in tests made for the purpose of rating. 

Next, as regards methods of specifying the amount of heat 
extracted per unit of time, the Committee have considered the 
practice that is occasionally resorted to of using a unit based on 
the making of ice from water at 0 deg. Cent. or at some arbitrarily 
chosen temperature. They are of opinion that the objections 
to such a method of rating are so serious that they cannot 
recommend it. Any rating on an ice-making basis is liable to 
confusion with the actual output of a machine employed in the 


For the cooling water 
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manufacture of ice, which may be very different. They have 
accordingly looked for some other unit which would be free 
from such objections, and have come to the conclusion that the 
most simple and unambiguous form of statement would be to 
express the cooling effect of a machine in calories per second, 
the calory being the amount of heat required to change the 
temperature of | kilo. of water by | deg. Cent. 

One calory is 2.2046 x %, or 3.9683 B.Th.U. One calory 
per second is, therefore, equivalent to 3.9683 x 60 x 60 x 24, 
or about 342,860 B.Th.U. per day. Mr. Wemyss Anderson* 
quotes 288,000 B.Th.U. per day as a unit of refrigerating effect 
recognised in the United States, and suggests 322,000 B.Th.U. 
as a British Standard. It will be seen, therefore, that the calory 
per second is a unit of much the same order of magnitude, only 
slightly larger. It is accordingly recommended :— 

(1) That the refrigeration produced by a refrigerating machine 
be expressed in calor‘es per second. This unit is equivalent to 
342,860 B.Th.U. per day of twenty-four hours. 

(2) That the refrigeration may be stated for particular con- 
ditions or for standard conditions. 

(3) That the standard conditions be defined as follows :—The 
temperature limits to be steady ; the temperature of the cooling 
water to range from 15 deg. Cent. (59 deg. Fah.) at inlet to 
20 deg. Cent. (68 deg. Fah.) at outlet, and the temperature of 
the brine to range from 0 deg. Cent. (32 deg. Fah.) to — 5 deg. 
Cent. (23 deg. Fah.). 

(4) That the refrigeration produced under standard conditions 
be called the rated capacity of the machine. 

Thus, a machine may be classed as having a rated capacity of 
one unit if it produces a refrigeration of one calory per second 
—say, 342,860 B.Th.U. per day—in steady working under the 
standard conditions specified above. Similarly, a two-unit 
machine is one which, under the same conditions, produces a 
refrigeration of two calories per second, and so on. This mode 
of rating may be taken as applying to absorption machines as 
well as to vapour compression machines. 

In cases of cooling by direct expansion, without the use of 
brine, the same method of rating will apply, except that the 
conditions have to be modified by specifying for the lower limit 
of temperature that of the working substance itself. 

It is considered that a temperature of —10 deg. Cent. (14 deg. 
Fah.), as a lower limit for the working substance, will harmonise 
with the conditions which have been laid down for machines 
using brine, and this figure will also be in accordance with the 
standards of temperature adopted by the Association Frangaise 
du Froid. The Committee accordingly recommend :— 

(5) That, in the rating of a direct expansion refrigerating 
machine, the temperature of the vapour in the evaporator be 
taken as — 10 deg. Cent., and that the conditions as regards 
cooling water be the same as those laid down for machines using 
brine. 

Il. 

As regards a theoretical cycle of comparison, we are con- 
cerned with the internal action of the working substance, and 
the temperatures to be considered in this case are accordingly 
not those external to the machine but those of -the substance 
itself at various stages of the cycle. The theoretical performance 
in a vapour compression machine using any assigned working 
substance assumes adiabatic compression to take place between 
constant pressure limits of suction and discharge. These two 
pressures must be known, also the temperature to which the 
working fluid may be cooled before passing the expansion valve. 

With these three data, there will—for any workirig substance 
—be some particular degree of dryness, that is to say, some 
particular proportion of vapour to liquid at the beginning of 
compression which, with adiabatic action, will theoretically be 
the best, in the sense of giving the maximum coefficient of 
performance in the ideal cycle. When the degree of dryness at 
the beginning of compression is determined, the temperature 
of superheating reached at the end of compression follows. 
The essential data, therefore, for determining the ideal cycle 
are the suction and discharge pressures, and the temperature 
before the expansion valve, if the cycle is specified as that 
which, with those temperatures assigned, will give as a matter 
of theory the highest coefficient of performance in adiabatic 
action. Further, in order to secure the highest ideal efficiency, 
the working substance should be cooled before passing the 
expansion valve to a temperature as nearly as possible equal 
to that of the supply of cooling water. It is, therefore, proposed 
in all cases to take the temperature at which cooling water is 
supplied as the temperature to which the working substance is 
supposed to be cooled before passing the expansion valve, in 
calculating the ideal cycle of comparison. It is accordingly 
recommended :— 

(6) That the ideal cycle to be adopted as a standard for com- 
parison with actual performance be the most efficient cycle 
employing adiabatic compression, in which the pressures of 
suction and condensation are the same as those that occur in 
the actual process of working, and in which the substance is 
eooled before passing the expansion valve to a temperature 
equal to that at which in the actual process the cooling water 
is supplied. 

(7) That the pressures of suction and condensation referred to 
in recommendation (6), for the actual process of working, are 
to be the pressures measured just after and just before the sub- 
stance passes the expansion valve. 

This last recommendation is required in order to make the 
conditions fur compression definite in cases where there is any 
substantial drop in pressure between the compressor delivery 
and the expansion valve, or between the lower side of the expan- 
sion valve and the compressor intake. 

In some refrigerating machines the action is compound, in 
the sense that the compression occurs in two stages with cooling 
of the substance between the two ; or the expansion by throttling 
takes place in two stages, with a return of part of the substance 
to the compressor after the first stage. The Committee do not 
consider it necessary or advisable to complicate the use of a 
standard cycle of comparison by specifying ideal cycles special 
to such operations. They think it better that any actual machine 

employing such a compound process for the purpose of getting 
an augmented efficiency should still have its performance com- 
pared with that of an ideal machine using the standard cycle. 
The coefficient of ideal performance Cj is found by dividing the 
heat taken in by the work expended in the standard cycle. 
Similarly, the coefficient of actual performance Ca is found by 
dividing the refrigerating effect actually produced by the work 
expended in driving the compressor in the real performance of 
the machine. 


| Da, , 5 
The ratio x is a fraction which shows how nearly the real 
a 


performance approaches the standard ideal. This ratio may be 
ealled the relative efficiency. 

The coefficient of actual performance is found by direct 
measurement of the refrigerating effect produced in actual 
working, and of the work expended. The work may be reckoned 
either as the indicated wk donb in the compressor or as the 
total work required to drive it, and as the indicated work is 
materially less it is important in all statements of actual per- 
formance to state clearly which of the two methods of reckoning 
the work is employed. When practicable, both the indicated 
work and the total work should be given, in stating the results 
of a test. 

In recent years the theory of refrigeration has been much 
simplified as well as rendered exact by the use of the function I. 
namely, the total heat of the working substance in any state.4 
This function has been employed by Dr. R. Mollier as one of the 


2 “* Proceedings,”” L Mech. E., 1912, page 998. 
3 Cf. Professor L. Marchis’ paper presented to the Third International 
Congress of Refrigeration, Washington, Chicago, 1913. 





4 Called by some writers the heat content and by others the enthalpy. 





two co-ordinates in a chart by means of which the state of the 
substance may be completely exhibited at any pressure and 
temperature, With such a chart it is easy to trace the changes 
which the working substance undergoes in the ideal cycle, anq 
to determine by measurement on the diagram the values of the 
quantities involved. 

For the calculation of the ideal performance by far the most 
convenient procedure is to sketch the ideal cycle on the Mollicr g] 
chart, in which the co-ordinates are the entropy and the total 
heat. Each of the quantities, the heat taken in, the heat rejected 
and the work done, is then found by reading off numbers on 
scale. This diagram forms so powerful and easy a mevns of 
analysis in problems of refrigeration that its use cannot he too 
strongly commended to the notice of engineers. 

The entropy-temperature (¢7) chart, though probably more 
familiar, is less convenient, but when properly used it also affords 
a means of exhibiting the ideal cycle and of finding the coe flicient 
of ideal performance. For this purpose the chart should include 
a set of lines of constant total heat, which enable the process 
of passing the expansion valve to be represented in the diagram 
—— of the complete cycle. 

n a note which is appended to this report,® the chairman has 
given an outline of the theory, in which the meaning of the 
quantity I and its use is indicated, and has explained, with 
examples, the application both of the ¢7 and $1 diagrams in 
osmuldering ideal cycles. He has also shown how the $1! diagram 
allows the maximum coefficient of performance to be readily 


determined. #1 charts of entropy and total heat for each of the 
three substances in practical use have been drawn for the Com. 
mittee by Professor C. F. Jenkin, and are appended to this 
report. In all these charts the pressures are given in pounds 


per square inch. For temperatures the Centigrade scale is used 
throughout and the absolute zero is taken as — 273 dey. The 
use of the Centigrade degree has the great advantage of making 
the numerical values of I agree with those used by continental] 
writers. When the Centigrade degree is adhered to in charts 
or numerical tables the unit of heat may be understood to be 
either the pound-degree Centigrade, or the calory, for as J is 
in one case pound-degrees per pound, and in the other kilo. 
gramme-degrees per kilogramme, its numerical value is the same, 
The appended @¢I chart for carbonic acid uses Dr. Mollier’s 
figures, but with British units of pressure, and with some addi- 
tions based on the recent researches of Professor Jenkin and 
Mr. Pye.’* For the other two substances the experimental data 
available are much less complete, and the figures are accordingly 
subject to greater uncertainty. A @¢I chart for ammonia is 
drawn in Mr. Grindley’s paper.’ A comprehensive discussion 
of the data for ammonia will be found in Bulletin No. 66 of the 
University of Illinois—January 27th, 1913—by Professor 
Goodenough and Mr. W. E. Mosher. They have given an 
extended table of numerical values and have drawn a ¢1 chart 
for that substance, by using equations founded on the experi- 
ments which they considered most trustworthy. In the appended 
chart, which must be regarded as no more than provisional, 
their figures are adopted, but the chart is drawn here for Centi- 
grade degrees. The chart for sulphurous acid, which must 
also be regarded as no more than provisional, uses the values 
given by Dr. J. Hybl.® 
Professor Ostertag in his ‘‘ Berechnung der Kaltemaschinen 
auf Grund der Entropie-Diagramme "—Berlin, Julius Springer, 
913—gives $7 charts for all three substances in a form suitable 
for use in dealing with refrigerating problems. On these the 
necessary lines of constant total heat are drawn. These charts 
will be found convenient by engineers who desire to use the 


¢7 method. The pressures are stated in continental units!” 
and will require conversion by those who wish to work with 
pounds per square inch. The values of ¢@ need no chance, nor 
do those of I, provided the pound-degree Centigrade be used 
for the unit of heat. The data used by Professor Ostertag for 
ammonia and sulphurous acid differ in some respects from those 


used in drawing the charts which accompany this report. 
A great advantage of charts for representing the properties 
of any working substance and analysing its operation, is that 
they allow numerical tables to be dispensed with as well as 
numerical calculations of the effects. The $I chart or the ?r 
chart gives all necessary information as to quantities of heat and 
energy, in a form far more compact and accessible than any 
tabular statement. The refrigerating engineer must, however, 
know the volume occupied by the working substance in the 
state of saturated vapour at various temperatures, as well as 
the relation of temperature to pressure in saturated vapour. 
Accordingly, tables have been added giving this information, 
by way of making the data sufficiently complete for practical 
purposes." So far as ammonia and sulphurous acid are con- 
cerned, the figures should be accepted with reserve, pending a 
more exact knowledge of the physical properties of these sub- 
stances. A table of the specific heat of calcium chloride brine 
is also added, the data for which are taken from the report of 
the National Physical Laboratory for 1909." . 
In conclusion, the Committee recommend that the Council 
of the Institution should consider the desirability of authorising 
them to carry out experimental researches with the object of 
supplying such data as are not now available regarding the 
physical properties of the substances used in refrigeration. 








NAVAL AND Miuirary AEROPLANE ENGINE COMPETITION. 
The Army Council has decided, on the recommendation of the 
Judges Committee, to make the following awards in connection 
with the Naval and Military Aeroplane Engine Competition, 
1914 :—The prize of £5000 to the Gree Engine Company for 
the Green 100 horse-power water-cooled engine No. 1, which 
best fulfilled the requirements of the competition and possessed 
the greatest percentage of attributes desirable in an aeroplane 
engine. Awards of £100 for each engine to the undermenticned 
firms in respect of the engines entered by them which performed 
successfully the eliminating trial of a six hours’ continuons run 
at full power: Argylls, Limited, £100; Beardmore Austro- 
Daimler Engine Company, £200; British Anzani Engine Com- 
pany, £100; Dudbridge Ironworks Company, £300; Gnome 
Engine Company, £200; Green Engine Company, £100; Sun- 
beam Motor Car Company, £100; and Wolseley Tool and Motor 
Car Company, £200. In connection with this competition, 
the Green Engine Company, Limited, has sent us the following 
particulars :—The Green engine is not only of purely British 
construction, in accordance with the rules of the above compet!- 
tion, but it is entirely of British design, and owes nothing to 
either foreign brains or foreign capital. In the past the Green 
engine has distinguished itself in every competition in which it 
has taken part. Out of eight competitions for the Michelin 
trophies offered for the longest or fastest flights on aeroplanes 
of all-British construction, the Green has captured seven, and 
was a close runner-up in the eighth, only losing because the 
competitor’s supply of petrol ran short. Both the Alexander 
Prize Competitions for twenty-four hours’ non-stop engine 
runs on a test bench were won by Greens. Mr. Hawker’s effort 
to win the Daily Mail’s seaplane circuit of Great Britain was 
made with a Green, which established a world’s record for sea- 
plane flying, and failed through no fault of the engine. A ie 
engine in a Short biplane also won in 1909 the Daily Ma’ 
prize of £1000 for the first circular mile flight flown on an all 
British aeroplane. 


5 Not here reproduced.—ED. THE E. 7 

6 These diagrams would lose much of their value by being reduces 
to a scale suited to our pages, and are not here reproduced.— Ep. THE 1D 

7“ Phil. Trans.,” Vol. 213, 1914, page 67. 

8 “* Proceedings,” I. Mech. E., 1912, page 1046. _ _ 

9 Zeitschrift fiir die gesammte Kdlte-Industrie, April, 1913, page 65. 

10 Namely, in “atmospheres,” one atmosphere being taken 43 
1 kilogramme per square centimetre or 14.223 1b. per square inch. 

11 These tables are not here reproduced.—Ep, THE E. 
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RAILWAY MATTERS. 


Tue Swedish railway authorities are stated to be pre- 
aring a list of the materials which will be required in the 
Simone of the next few years, and as soon as it is complete 
it is intended to place orders with various engineering and 
other firms to a value of about £400,000. This is being 
for the purpose of assisting to keep the various 





done 


factories of the country running, and so diminishing 
unemployment, 

Tue practice has been adopted on the railways of the 
Queensland Governmeit. to build stations of reinforced 
concrete on the unit system. After the piers or dwarf 
walls are in position the beams, reinforced with Jin. rods, 
are fixed. The verticals, also reinforced, for the end and 


side walls are rabbetted on each side to receive the wall 
slabs, which are 4ft. long, 18in. deep, and 2in. thick. The 
reinforcing rod is lengthened at the top to take the wooden 
plate placed for the reception of the roof rafters and at 
the bottom to be bedded in the floor beams. The roof is 
of wood, covered with tiles, and the floor of concrete made 
in 4ft. square, din. thick, and reinforced as required. The 
cost does not exceed that of a wooden structure of the 
same size. 

Ir has not been considered by the military authorities 
necessary for the North-Eastern Railway Company to 
pros ide an ambulance train as has been done by the other 
principal companies. The North-Eastern has, however, 
made provision for the conveyance of wounded from North- 
East ports to hospitals inland. This has been done by 
fitting up beds and stretchers in the 25-ton covered bogie 
goods vans. The same company has also converted some 
15-ton goods wagons into rest wagons. The latter are 
stationed at various centres on the North-Eastern Railway 
through which troop trains travel, and any soldier passing 
through who is indisposed may alight and be cared for in 
ene of the rest wagons. <A dispensary and nurses form 
part of the provision also made at these centres. 


AccorpING to the Railway News, the Government 
Inspector of Rails at the Tata Tron and Steel Works at 
Kalimati is having a little additional work of a kind quite 
new to him at present. On the declaration of war, German 
reservists proceeded to Bombay with the intention of 
going to Germany. The Government, however, frustrated 
this intention, but instead of detaining them as useless 
prisoners of war, sent them back to Kalimati, on their 
agreeing to go on loyally with their work, to continue to 
make rails for India’s railways. The Government Inspector 
of Rails has been invested with magisterial powers, and 
has been placed in charge of these gentlemen, who, by 
the by, seem greatly relieved at the turn events have 
taken. The Consul-General for Germany is staying 
privately in Calcutta, owing to the fact that he cannot 
get a passage either to Austria or Germany. 


ON continental lines there are many features of signalling 
apparatus which do not accord altogether with British 
methods. An interesting mechanism is proposed by two 
French signal engineers. According to the Railway News, 
signals and points are operatively connected with trans- 
verse shafts included in an interlocking apparatus, the 
shafts being adapted to be turned by the engagement of 
arms thereon with projections on a series of route planes. 
The arms and the planes are so related that all the points 
and signals relating to any of the roads of a system are 
operated by moving the corresponding plane. The planes 
are arranged so that the movement of a plane from mid- 
position towards the operator makes the corresponding 
road for one direction of travel, and movement away 
from the operator makes it for the opposite direction of 
travel. The route planes are arranged closely side by 
side in sets of three, and for each set there is an operating 
gear by which one of the set is selected and operated. 


[x a paper read in America on ‘‘ The Locomotive 
Head Lamp,” Mr. J. L. Minick pointed out that the chief 
function of a locomotive head lamp is to warn persons on 
the track ahead that a train is approaching. A lamp having 
a centre beam intensity of 500 candle-power can be seen 
25 miles away by a person of average height, therefore 
it will give 25 minutes’ warning of the approach of a train 
running at 60 miles an hour. The intensity of the light 
should not be higher than 15 or 20 candle-power per square 
inch of projected area. A 3000 candle-power lamp with 
a 16in. reflector will have an intrinsic brilliancy within 
the maximum value. Second in importance among the 
functions of a head lamp is its ability to illuminate whistle 
posts, landmarks, &c., properly. It was further pointed 
out that no commercially available lamp will enable an 
engineer to see a dark object ahead in time to stop his 
train, as a dark dummy can be seen at night only 500ft. 
away when illuminated by an incandescent head lamp 
of 10,000 candle-power, and a train containing twelve 
standard steel coaches running 60 miles an hour cannot be 
stopped inside 1660ft. with the most modern air brake or 
1235ft. with the electro-pneumatic system now being 
developed. 


PartTiIcULARS have been given by the Railway Gazette 
of an interesting locomotive conversion on the Great 
Northern Railway. When engine No. 271 was built in 
July, 1902, it had four single-expansion cylinders—two 
between and two outside the frames—all driving the lead- 
ing coupled wheels. Stephenson valve gear worked from 
the crank axle with rocking levers for the outside cylinders 
was used. In September, 1904, each cylinder was pro- 
vided with its own valve motion. Walschaerts’ gear 
being fitted to the outside cylinders and the Stephenson 
gear retained for the inside. In 1911 No. 271 was again 
altered by being changed to a two-inside-cylinder engine, 
the valve gear being of the Stephenson type with piston 
valves. It was at the same time fitted with a Schmidt 
superheater. The weight in working order is now 58 tons 
13 ewt., of which 33 tons 8 ewt. is carried by the drivers. 
Formerly it weighed 62 tons with 35 tons 10 ewt. on the 
drivers. The heating surface is 1164 square feet, as com- 
pared with 1303 square feet, but to the former must be 
added 343 square feet for the superheater, and the working 
pressure has been reduced from 175 Ib. per square inch to 
60 1b. The present two cylinders are each 18}in. by 
26in. stroke, as against lin. by 20in. stroke in the four 
cylinders. In its altered state the engine is giving good 
results and has taken a load of 372 tons at 45 miles per 
hour up the Potters Bar bank. 





NOTES AND MEMORANDA. 


Wirtu the object of demonstrating the efficiency of air 
cooling for motor car engines, an American firm is organis- 
ing a 100 miles non-stop test to be made entirely on the 
low speed by all the agents for its cars throughout the 
United States on one certain day. The tests are to be made 
regardless of the weather and road conditions, and each 
car will be accompanied by an observer. The vehicles 
used will be stock cars with no special attachments or 
adjustments, and the engines are to be kept running 
throughout the trial. To run a car continuously on the 
first speed is a severe test, but the makers of these cars, 
who have always used air cooling anticipate no difficulties. 


Sotm fats and greases are useful for lubricating 
machinery, &c., in places’ where fluid lubricants will not 
hold, or where the loss of these would be too great. The 
most of these solid fats and greases are prepared by treat- 
ing mineral, vegetable, or animal oils and fats with a lime 
soap. Analyses of the products give no indication of 
their lubricating value ; this can be ascertained only by 
actual trials in oil testing machines. It is necessary in 
the use of these solid fats and greases that the surfaces 
or parts requiring lubrication should be brought by friction 
to the temperature at which the grease or fat melts. This 
temperature must not be too high, otherwise considerable 
loss of power will be entailed. On the other hand, the 
melting point of the grease must not be too low, otherwise 
loss will result in summer weather and in hot workshops. 


AN ingenious German invention, of which engineers 
in this country may possibly take advantage, is the 
Briinler system of steam boiler firing. The novelty of 
this system is the use of a high-pressure gas or oil jet 
submerged in the water of the boiler. Descriptions of 


the invention which have appeared in the German technical | és : : 
papers state that hitherto, and by all present methods, | that the Comptroller has decided that during the con- 


the heat of the fuel is transmitted to the water through 
the walls of the boiler. This involves considerable losses 
of heat and material. According to a contemporary, 
the Briinler method of submerged firing, which eliminates 
these losses, has been used with great success in a German 
chemical factory. The boiler plant consists of a cast steel 
generator, in which the flame burns under the surface of 
the liquid, and of a cast iron collector for the liquid, 
the steam and the gaseous products of combustion. The 
fuel used is coal tar oil. 


Tue Ford Motor Company is erecting at its factory at 
Detroit a combination gas and steam plant. There will 
be four ‘ gasteam’”’ units, so called. Each unit will 
consist of a two-cylinder gas engine of the four-cycle 
double-acting type, arranged in tandem and also a tandem, 
compound condensing steam engine. These two different 
types of engines will be connected to one shaft similar to 
the arrangement employed in a cross compound steam 
engine. Electric power will be developed by direct 
connecting on the engine shaft a generator of 3750 kilo- 
watts capacity. This combination has been adopted to 
secure the economy of a gas engine and the reliability of a 
steam engine. With this arrangement the steam engine 
is not supposed to be put in service, unless there is a half 
load or more, hence the gas side will always be fully loaded. 
In case of trouble on the gas side the steam side can deal 
with the entire load with a late steam cut-off. 


THE cause of the cracking of reinforced concrete when 
the reinforcing material discharges current into the con- 
crete has been found to be the formation of rust upon the 
anode. In the report of the Committee on Electrolysis 
at the Atlantic{City Convention of the International Associa- 
tion of Municipal Electricians, Mr. Leon Taylor, the chair- 
man said the Bureau of Standards found that this formation 
of rust takes place only at temperatures around 100 deg. 
Fah., and that damage to the concrete is therefore not to 








MISCELLANEA. 


Up to the present time the total horse-power of marine 
turbines of the Parsons’ type, completed and under con- 
struction, amounts to about 12,360,000, the increase 
during 1914 reaching about 1,760,000 horse-power. Of 
this total, nearly 10,510,000 horse-power is, or will be, 
employed for the propulsion of warships, and over 
1,850,000 horse-power in vessels of the mercantile marine 
and yachts. ‘The number of vessels of all kinds now built 
or under construction with all-geared or part-geared 
turbine machinery included in the above totals is 126, 
with an aggregate of about 1,000,000 horse-power. 


Tue following statement issued by the Board of Trade 
summarises the information which has been received by 
the Government from the Russian Government with regard 
to facilities accorded for the shipment of certain goods, 
the exportation of which from Russia has been prohibited : 
—Among the prohibited goods were oil seeds, birch tar— 
for the manufacture of coal briquettes—iron ore, naphtha 
and naphtha waste, benzine, kerosene and other illumin- 
ating petroleum oils and lubricating petroleum oils, 
nitric acid, and saltpetre. The Russian Government is 
prepared to authorise, without any formality, the export- 
ation of these goods in a British or an allied vessel, if the 
port of destination is a British or an allied port. 


A CORRESPONDENT writes to The Times as follows :— 
“In the Patent-office there is, in addition to a complete 
record of English and German specifications, one of the 
finest technical libraries in London., In normal times 
the public enjoys the privilege of using this library until 
10 p.m., Saturdays included. But now, when manufac- 
turers are adjured to seize the golden opportunity and 
wage war against German trade, note what happens. I 
have a letter before me from the chief clerk which states 


tinuance of the war the hours of opening shall be shortened 
to 5 p.m. and 1 p.m. Saturdays. For the greater number 
who, like myself, have no opportunity of using the library 
till after business hours, it may just as well be closed 
altogether.” 


Ficures have been published in Germany showing the 
effect of the war on employment in that country. Returns 
were supplied by thirty-four trade union organisations 
which count over 1} million members, but only 1,269,000 
members responded to the inquiry, and of these 268,459 
were workless and 2254 were travelling in search of work 
on August 29th. This makes over 21 per cent. unemployed 
of the total number of members reported. It is certain 
that the remaining eighteen trade unions, which did not 
supply the necessary returns on the census day, were 
affected by the war still more deeply. Thus, the Wood- 
workers’ Union counted on September 19th no fewer than 
39,457 members, or 24 per cent. of its total membership, 
unemployed. The percentage of 21 is the average figure, 
some trades showing as much as 62 per cent. 


GERMANY has always been dependent upon foreign 
sources of supply for motor spirit—as is also this country 
—but while, without exception, says the Autocar, these 
sources are all closed to-day against Germany, in every 
case, excepting Galicia, they are fortunately open to this 
country. Just when the war broke out, plans were being 
perfected in Germany whereby a very large proportion of 
her motor spirit requirements would be drawn from 


| sources which would not necessitate sea transport—in 
| other words, the interior waterways connecting Germany 


be expected unless the density of the discharge is very | 


high or some other conditions keep the concrete above the 
critical temperature. The addition of a fraction of 1 per 
cent. of salt to concrete increases its conductivity and 
destroys the passivity of the iron, thus multiplying the 
corrosion many hundred times. Salt should, therefore, 
never be used in structures that may be subject to elec- 
trolytic action. The passage of current from the concrete 
to the reinforcing material has been found to cause a 
softening of the bond between the iron and the concrete 
due to the accumulation of alkali there. The danger from 
electrolysis of concrete is greater where the current flows 
to the reinforcing material than where the current flows 
from the metal to the concrete. The passage of a current 
through unreinforced concrete has no effect upon the 
concrete other than that produced by the heating effect 
of the current. Electrolytic corrosion seems to be inde- 
pendent of the quality of the iron. 


Tue Electrical World describes a method of generating 
electricity on a commercial scale by thermo-electric couples. 
The apparatus consists of connected thermo-electric couples 
arranged around and touching the periphery of a flue 
carrying heated gases. The unheated ends of the couples 
are cooled by circulating cold air around them. The 
couples consist of two elements, one a casting made of 
special alloy, the composition of which is kept secret, the 
other a plate of copper-nickel alloy. The two elements 
are separated by a sheet of mica or asbestos, and at the 
place where the heat is applied are joined by an electro- 
lytically deposited band of copper. Five of these couples 
are connected rigidly together in series, forming a unit. 
Ten of these wedge-shaped units are made into rings and 
clamped around the heating tubes. A sheet of insulation 
is interposed between the heating tube and the hot contacts 
of the couples to prevent the elements being short-circuited. 
It has been found that about 5.5 1b. of lignite must be 
consumed per kilowatt-hour of energy produced. With 
lignite costing about 9s. a ton, the fuel cost of producing 
the energy is about 0.33d. per kilowatt-hour. The cost 
of installing a thermo-electric generating equipment as 
compared with steam, gas, and petroleum engine-driven 
plants of the same rating is declared to be in the ratio 
13 : 26: 30:38 respectively. The cost of producing 
energy in the same plants is stated to be in the ratio of 
5.6: 24.0: 16.5: 19.3 respectively. The latter figures, 


it is explained, do not take into account the depreciation 
or expense of attendance in the steam, gas, and petroleum 
engine-driven plants, 











with Galicia and Roumania were to be utilised for the 
transport of large quantities of motor spirit. But these 
arrangements were never completed, and therefore to-day, 
as in the past, Germany must look elsewhere for the bulk 
of her requirements. So long as the Allies have command 
of the seas, so long will Germany be denuded of her motor 
spirit supplies, and from this point of view alone, the 
position is eminently favourable to the United Kingdom. 


An eminent Danish chemist, interviewed by the 
Standard in regard to capturing German trade in chemicals, 
said :—‘‘ British traders are weak in the essentials of 
capture. Two things are of paramount importance : 
(1) England must send out more and more competent 
commercial travellers at once ; (2) the business side and 
the ‘ brains’ side must be brought into closer contact in 
England. I speak of what I know and what is common 
knowledge in Germany. In every great chemical industry 
in England the chemist is, as a rule, relegated to the 
laboratory with his bottles and test tubes. He is an 
academic adjunct. In Germany you will rarely find a 
board of directors in which the chemist and the technical 
expert are not paramount, interwoven, as it were, into the 
vitals of the business. It is largely so in British engineering 
trades ; but in the chemical industries it is not so. British 
chemists are the finest in the world. They have not been 
treated properly by the ‘ business ’ sides of their industries. 
They can make anything now made in Germany. More- 
over, they can follow up with developments as is done by 
German chemists ; but they must be in close touch with 
the * business’ side.” 


Sree that drivers of locomotives on our railways 
have to be trained from long years of experience until 
they are in charge of an express, and even then have 
to go through a regular test of eyesight and ordinary 
rail knowledge, writes a correspondent of the Autocar, 
how much more should the motorist be trained in road 
lore, ordinary gentlemanliness, and traffics conditions ? 
The skill required to drive a fast motor car from, say, 
London to Manchester is greater than that required to 
drive an express train, which has a permanent way, 
signals all set for it, and perhaps thousands working for 
its safety. The motor, on the other hand, has constant 
stops, turns, and traffic to twist in and out of during its 
whole course. The road must be watched, and the people 
walking on the road have also to be considered. The traffic 
has to be passed, and allowed to pass, in a manner which 
will not admit of luck or chance, or fate will overtake the 
unwary motorist. The strain of driving is not all. The 
constant difficulties which so suddenly crop up without 
warning, the ‘‘ road hog,’ the nervous driver, the too 
careful driver, have to be taken into account. Should 
not motorists have a very strong test, of their powers of 
(1) driving in traffic, (2) driving 100 miles, and (3) con- 
siderate and careful driving in really tricky situations ? 
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As Others See Us. 


Ir there is one thing more than all others of which 
the British exporter must be thoroughly tired it is 
the constant iteration of the charge that he does not 
know his own business, and it must come as real 
refreshment to him to know that other nations are 
just as round in their admonition of their own 
countrymen as we are of ours, and occasionally hold 
us up as an example of what a trading community 
should be! He will be interested to know that there 
has been recently issued by the Department of Com- 
merce at Washington a report which gives succinctly 
the reasons that have enabled England and Germany 
to build up such a large trade connection in South 
America. It is quite pleasant reading, for although 
we are quite prepared to rate ourselves soundly to 
ourselves, we are just as anxious that other people 
should think us the finest nation in the world. 

Let us look at one or two of the characteristics of 
our trading system that the Department of Com- 
merce commends. “ The principal factor,” says the 
report, “in furthering British trade has been 
the enormous investments of capital in all parts 
of the continent—South America—especially in rail- 
roads and mines, causing, in the first place, a consider- 
able influx of English people, and in the second place, 
a heavy importation of machinery supplies, &c.” 
On the value of such investments to general com- 
merce no one has ever had any doubt, but Englishmen 
have been held, and not unfairly, less willing to make 
them nowadays than they were some years ago, 
when the merchant-venturer spirit was still active, 
In some cases, indeed, they have allowed Germans to 
step into their place. The Commissioner who writes 
the report has a good word to say, too, for our banks, 
which have been much “ admonished ” in the past 
and will be more severely “ admonished ” in the not 
distant future. “The prominence of a few large 
English banks like the London and River Plate, 
London and Brazilian, and Anglo-South American, 
which have branches throughout South America, has 
been a very important factor in promoting British 
trade.” This is comfortable reading. The fly in 
the ointment is that Germany has also her banks and 
that they “lend active assistance to schemes of trade 
promotion.” But the Commissioner attributes the 
success of Germany chiefly to the thorough manner 
in which the Germans have investigated the special 
features of each particular market and the care they 
have taken to see that their goods fit in with what 
their customers desire. Of course, this hint is 
intended for Americans, but we may well take it 
to ourselves. ‘It is the established custom,” says 
the report, “for young men from Germany who 
intend to engage in the export trade to spend some 
years in South America as a part of their commercial 
education, learning the language and studying the 
habits of the people.” There is a point of which we 
have never made enough. Most of our “‘ young men ” 
learn a sort of French or German much as their sisters 
learn to sing or play the piano, because it is a “ genteel 
accomplishment.’ The time is not far distant when 
we shall have to modify our views about foreign 
languages, and those who are not going to devote 
themselves to the literary professions will have to 
regard languages just as they would double entry 
or any other essential of a commercial education. 
We admit that that is done to a large extent now, 
but it has to be done in a much more systematic way. 
Certain men, for example, will have to decide to 
devote their careers to South American trade, others 
to Chinese trade, others to Russian trade, and so on, 
and each set will have to make itself really intimate 
with the language of the country. Specialisation 
there must be. It is almost impossible for the average 
man to learn properly more than one foreign tongue, 
and the old idea of teaching everybody three or four, 
two of them dead, all inadequately, must be given up. 





A time will come when the young man will settle 
quite early in his life, whilst he is still at school, to 
what nation he is going to devote himself, and he will 
give all his attention to its language. But, as we 
tried to show recently, the language of the foreigner 
is only half the knowledge he wants, possibly much 
less than half. He must know the people and their 
habits; their whims and their fancies; their mode 
of thought; even their smaller customs. These 
things are only to be learnt by residence amongst 
them. The Germans had certainly grasped the whole 
thing when they sent their young men to South 
America for ‘“‘ some years” to live amongst its people. 
But enough of that point. The Commissioner ends 
this section of his report by saying that whilst the 
United States need not do what England and Germany 
are doing, her trade has increased wherever their 
methods have been followed. That seems to be a 
valuable indication that those methods are not far 
wrong. In another section we find a passage that 
fills us with the pleasure one derives from learning 
that other people are just as bad as oneself. “ Most 
of the attempts to secure South American business 
made heretofore,’ says this Commissioner, addressing 
his compatriots, ‘‘ have consisted simply in sending 
a lot of catalogues in English to a list.of names obtained 
from consuls or directories, and this is still being 
done to a considerable extent. In a few lines this 
may result in smal] orders, but nearly always it is a 
mere waste of postage, unless the catalogues have 
been specifically asked for.” How often has the 
same thing been said to British firms by British consuls 
and perchance to German firms by German consuls, 
and how often have we all been rated, as Americans 
are rated by this Commissioner, for poor packing, 
poor marking, failure to send goods as ordered, 
insistence on cash with order, correspondence in a 
language unfamiliar to the market, and so on and so 
on. The American, it appears, is not much less a 
sinner than ourselves. He is now striving to get the 
South American trade ; let us see to it that he is not 
before us in the mending of his ways. 

On one other subject must we touch before leaving 
this interesting document. In a recent number we 
laid stress upon the necessity of sending high-class 
representatives to South America and of paying them 
well. On both these points we find ourselves backed 
up by this report, whilst some recent remarks by our 
own Commissioner on the need of observing little 
politenesses and conventions in dealing with South 
American houses are also confirmed. The report 
tells us that the “ travelling men must be of somewhat 
broader accomplishments than are necessary in the 
United States;” business is largely a matter of 
friendship between buyer and seller; a salesman 
should approach his prospective customer in the 
spirit of one gentleman dealing with another; there 
must be no attempt to hurry a transaction ; the 
first visit must be a courtesy call to present letters of 
introduction, and business should barely be hinted at. 
and soon. The Latin-American takes his business more 
quietly than we do and still preserves some of the dig- 
nity of the old-time Don or Hidalgo in his commercial 
dealings. Of course, the man who seeks to do business 
on these lines must be something better than the 
ordinary bagman, and he must be paid in proportion. 
These things and all others in the report, including 
even the appreciation of themselves, we trust British 
firms may take to heart. 


The Decline of the Sailing Ship. 


A GLANcE backwards through the returns of Lloyd's 
Register for the last few years brings out prominently 
the fact that the sailing ship is fast disappearing from 
the seas. If:we take the year ending June 50th, 
1910, we find that the total number of sailing vessels 
—British and foreign—on the Register was’ 1132. 
A year later the figure was 1044; at the end of 
June, 1912, 949; and at the end of June, 1913, 921 
—a reduction of over 18} per cent.in the four years. 
During the same period the tonnage declined from 
1,725,834 to 1,408,563, and the ratio of sailing vessels 
to steamships went back from 9.2 to 6.6, the 
steam tonnage in 1910 having been 18,782,708 and 
in 1913 21,256,060. Were this rate of decrease in 
sailing vessels to be continued it is obvious that such 
ships would soon disappear altogether; but it is 
not certain that such a condition of affairs will actually 
arise for many years to come. There is still a good 
bulk of trade in cargoes with which time is not such 
an important factor as cheap conveyance, and for 
such cargoes there is still a call for sailing vessels. 
Moreover, the fully rigged ship or barque when pro- 
perly handled and under favourable circumstances 
has a by no means negligible speed, and there are 
some voyages which may, occasionally at any rate, 
be made at as fast a rate, or nearly so, as that of a 
tramp. Buteven for such cargoes there will quite pos- 
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sibly be a diminution of demand for vessels using sails 
alone, though, as we say, we do not anticipate that 
the demand will die away entirely for a long time. 
When it does so the reason will probably be that the 
self-propelled ship is safer and more easily handled 
and not necessarily because it is faster. Numbers of 
sailing ships each year set out on voyages and never 
reach their destination. No more is heard of them. 
There are, of course, steamships which suffer the 
same fate, but, considering the relative numbers of 
steamers and sailing vessels engaged in trade, the 
percentage of the former lost to the total in use is 
not anything like as large as of the latter. More- 
over, there is, in using a self-propelling vessel, the 
added advantage that all kinds of cargo can be car- 
ried whether they require to be transported quickly 
or whether a slower speed would suit as well. 

A fact which makes for the continued existence 
of the sailing ship is the development of the internal 
combustion engine used as an auxiliary. Many 
important sailing vessels have already been fitted with 
this secondary means of propulsion, and we may 
expect to see many more so fitted in the near future. 
The extra capital cost, taken together with the 
additional expense in running, should be more than 
counterbalanced by the reduced length of the voyage 
and the increased safety, with reduced insurance 
risks. The whole matter is, of course, dependent 
on pounds, shillings, and pence, but it should be 
noted that the price of oil is a matter of far less 
moment in an auxiliary ship than in one which 
depends wholly for her propulsion on internal com- 
bustion engines. Many voyages may be made 
without using any fuel at all, so that the cost per 
ton-mile distributed over a whole season is quite 
small. Again, to turn for a moment to another 
aspect of the question it should be borne in mind that 
Lloyd’s returns do not include vessels of under 100 
tons. Did they do so the figures above quoted would 
have to be greatly modified, for during recent years 
the numbers of small fishing smacks and boats which 
have either discarded sails altogether in favour of 
motors, or have installed motors to aid the sails, have 
been very large. The tendency is undoubtedly to 
continue this practice, and hence another class of 
sailing vessel is doomed to extinction or to modifica- 
tion. These changes, however, will have no adverse 
effect on shipbuilding. The days of the wooden sea- 
going vessels are nearly done. Steel-hulled sailing 
vessels have supplanted the wooden structures, and 
they are built in the same yards as steamers and 
motor ships. The smal] structural alterations for 
the conversions necessary can be made in these 
yards, so that there is no fear of work being trans- 
ferred from one district to another. 

If the. sailing vessel is dying, however, it is dying 
hard. The average size of the units at present 
in existence has not decreased, though new tonnage 
may not perhaps keep up the proportions. The 
average size of vessel existing in 1910 was 1525 tons 
Last year it had not become less, but was as a fact 
a shade more, being 1529 tons, and there are large 
numbers of sailing ships of about this tonnage and 
between it and 2000 tons. In them voyages such as 
that to Australia without a stop and possibly without 
sighting land are made ; and, barring accidents, they 
fulfil their duties admirably. It is the custom to 
work them with comparatively small crews, but with 
a number—sometimes ten or twelve—of apprentices. 
It is from this source that many of the officers in the 
merchant service—not only for sailing ships, but for 
steamers—are recruited, and there could be no better 
training than it affords. From this point of view 
alone it would be a great pity if the sailing vessel 
were to disappear entirely. In their period of three 
years’ service the lads, albeit with the accompani- 
ment of considerable hardships, get such a grounding 
in seamanship as it would be quite impossible to gain 
in any other manner in a like time. The very hard- 
ships are in the nature of a blessing in disguise. The 
lad who during his apprenticeship has been round the 
Horn, say, three or four times in a sailing vessel, or 
even with an auxiliary ship. would regard the dis- 
comforts met with in steam or motor ships in the same 
or less inclement latitudes with comparative indiffer- 
ence. But for all this there are only too many signs 
that the sailing vessel has ultimately got to go. It 
is only necessary to look at the numbers of ships now 
under construction to realise this. In this country 
alone there are 470 steamships and only 16 sailing 
vessels now being built. These figures. require no 
comment. 


Provincial Meetings. 


WHEN at the request of a number of members 
the Council of the Institution of Mechanicai Engineers 
decided to hold certain of its meetings in the provinces, 
in order to enable the provincial members to hear and 





discuss some of its papers, the decision gave great 
satisfaction to those members who are} Yunable for 
various reasons to attend the meetings ‘in London. 
The first of such functions was held in Manchester in 
November last, when Prof. W. Ripper read a paper 
on “ The Cutting Power of Lathe Turning Tools.” 
This meeting was a very pronounced success. The 
attendance was large and the discussion brought 
forth speakers in considerable numbers, most of 
whom were well qualified to express their views on 
the subject for debate. It was not surprising, there- 
fore, that the Council decided to make another visit 
to Manchester during the present session, and selected 
for the occasion the reading and discussion of the 
Report of the Refrigeration Research Committee. 
The meeting was held on Tuesday last, under the 
chairmanship of a well-known local member, Mr. R. 
Matthews. It cannot, however, be said that the 
second venture was an unequivocal success. The 
attendance, compared with that of last year’s meeting, 
was of very modest dimensions, and the discussion of 
little practical or theoretical value. It was, indeed, 
only after considerable difficulty that a few of the 
members could be induced to “ get on to their feet.” 
There are probably three chief reasons for the want 
of success which attended this meeting. First, the 
non-controversial subject ; ‘secondly, the prevailing 
depression due to the war; and thirdly, the lack of 
local interest. In future the Council will be well 
advised when arranging similar meetings to bear in 
mind the difference in the conditions which exist in 
London and the provinces with regard to scientific 
papers and discussions. London is the centre of pro- 
fessional opinion in nearly all branches of engineering 
science, and with a little stage management it is 
fairly easy to raise a discussion around almost any 
subject, whereas in the provinces each district 
specialises more or less in one or more particular 
branches, and the members in each district have 
concentrated their knowledge very largely on these 
branches. Now, in the Manchester district there are 
probably as many phases of engineering work carried 
on as in any other provincial centre, if not more ; 
such, for instance, as machine tool, locomotive, 
internal combustion, steam engine, electrical 
machinery, and textile machinery building, and on 
any of these subjects speakers could be found in 
abundance. On the subject of refrigeration there is, 
however, a singular lack of local interest, for there 
is not to our knowledge a firm engaged in the complete 
production of this class of machine in the district. 
This fact had much to do with the comparative 
failure, but the Council need not be disheartened. 
It will profit by the experience. Whenever it has 
among its proceedings a paper of more general interest, 
it can safely take it to this engineering centre and be 
certain of a cordial welcome. It will find among its 
Lancashire members men who are capable both of 
expressing opinions worthy of consideration and 
of holding their own in debate 











LITERATURE. 
The Curves of Life. By Theodore Andrea Cook, M.A., 
F.S.A. London: Constable and Co., Limited. 


Price 12s. 6d. net. 


WE wonder whether there is now lying before us a 
book that will one day take its place alongside the 
first edition of Darwin’s ‘“‘ Origin of Species.” Most 
certainly it is a curious book and an interesting book, 
and a book that will attract readers of all classes and 
professions. We regard it as little short of a calamity 
that it should be published at a time when international 
scientific intercourse is so unhappily interrupted, 
and when men’s minds are more attuned to with- 
standing the shocks of war than to contemplating the 
beauties of nature and art. 

Attracted by the curious and haunting title, we 
can picture a possible reader picking up a copy of the 
work in a booksellers’ shop and glancing casually 
through its pages. He will pause at the very cover 
of the book to wonder over the meaning of the symbol 
with which it is decorated. This symbol, it may here 
be said, expresses the spirit of the book better than 
anything else could, for it is the sign adopted by the 
Chinese philosophy of the twelfth century as a symbol 
of growth. In an appendix Mr. Cook interprets it, 
shows how it was derived from a natural object, and 
analyses its shape as a logarithmic spiral. 

Perhaps we are starting our account of the book 
in a wrong way, and giving our readers the idea that 
its author isa mystic. Nothing of the sort. Let the 
prospective purchaser next turn to the title page. 
He will find the work there described as “‘ an account 
of spiral formations and their applications to growth 
in nature, to science, and to art, with special reference 
to the manuscripts of Leonardo da Vinci.” This 
should serve still further to awaken our curiosity. 
Glancing through the illustrations, we might for the 
first few chapters think we had taken up a work on 
conchology. Drawings and photographs of shells, 





ancient and modern, large and small, in full view or 
in section, here abound, and each is accompanied by 
its full Latin title. Proceeding further, we find the 
character of the work becoming botanical. ‘The 
author seems at one time to be studying the arrange- 
ment of the leaves of a plant on the stem ; at another 
peering into the heart of a sunflower to discover the 
manner in which the seeds are distributed on the head ; 
later on concerning himself with the growth of elin}h- 
ing plants such as wisteria, virginia creeper, and scarlet 
runners. Next we come to a chapter on the horns 
of animals, in which the heads of antelopes, elands, 
wild sheep, and suchlike creatures provide numerous 
illustrations. Following on this comes an anatomical 
section, and here we find the author engaged with 
such topics as the formation of the cochlea of the 
human ear and of the umbilical cord, the shape of 
certain of our bones, the pattern revealed in finger 
prints, the spiral arrangement of the heart’s muscular 
fibres, and so on. Apart from its correlation with 
the theme of the book, the next chapter, dealing with 
right and left-handed men, is one of the most interest- 
ing in the whole volume. It deals largely with the 
attainments of Leonardo da Vinci, for, as our readers 
may know, this great artist, the possessor of * one 
of the most extraordinarily gifted intellects the 
world has ever seen,” was left-handed. So were Holbein 
and Sir Edward Landseer, and so, too, were numervus 
famous sportsmen. The author is concerned 
with the cause of lefthandedness and more with the 
effects it produces. Artificial and conventional 
spirals are next studied. Ancient pottery, bone 
carvings, architectural decorations, the scrolls of 
violins, the brooches and ornaments of prehistoric 
folk and modern savages, here provide subjects for 
discussion. The development of spiral staircases is 
treated upon in the succeeding chapter. We notice 
an ultra-modern staircase carried out in ferro-concrete 
discussed and compared with an ancient one from 
Autun Cathedral. Both, by the way, are instances 
of the somewhat rare left-handed spiral construction, 
for left-handedness in art is as rare as in nature. 
Left-handed spiral staircases are, however, sometimes 
found in ancient castles, the explanation, we read, 
being the desire to restrict the freedom of movement 
of an ascending foeman’s right arm and to secure the 
freedom of the defender’s. The author attributes 
the origin of the spiral staircase to the Babylonians, 
and not to the ancient Greeks as is sometimes done. 
Spirals in nature and art form the subject of the 
succeeding chapter, and in this and the next, devoted 
to the celebrated open staircase in the courtyard 
of the Chateau of Blois, we find much more of arclii 
tectural interest. The design of the beautiful spiral 
staircase at Blois is attributed by the author to 
Leonardo da Vinci. On the central column of this 
staircase certain spiral lines are carved, the form of 
which has been identified by experts as exactly similar 
with that of the spirals found round the columella 
of a certain rare shell. 

The contents of the book thus set forth may appear 
at first sight more or less disjointed, and may conve) 
the idea that the volume consists of a collection of 
memoirs on certain miscellaneous scientific and 
kindred subjects. Such an impression is wholly 
wrong. The book has a very definite object, and each 
chapter is a step forward towards its exposition. 
What that object is cannot be expressed completely 
in a few words. As we understand it, the author 
has attempted to find the underlying cause of beauty 
in art and nature, and in the course of his researches 
has been much impressed with the great frequency 
of occurrence of .spiral formations in natural and 
artificial objects of beauty. Measurements seem 
to have convinced him that these spirals were ver) 
generally of one great type, and that their form was 
closely connected with the geometrical series 

1,9, 9, ¢° - ¢” 
in which the quantity ¢ is such that the sum of any 
two consecutive terms is equal to the next. On 
this condition, ¢ must be equal to 1.618033... or 
~ 0.618033.... Many extraordinary instances can be 
given of the connection between this series and its 
allied spiral and natural and artificial objects of 
beauty. Take, for instance, Franz Hals’ picture of 
“The Laughing Cavalier.” Let the vertical distance 
from the top of the forehead, a clearly marked line, 
to the centre of the eyes, a second salient point in 
the picture, be called unity, then starting from the 
top of the hat and travelling downwards towards the 
foot of the picture, the salient points all lie at distances 
forming a ¢ progression. Thus from the top of the 
hat to the line at the top of the forehead is equal to 
1.618033... or ¢' ; from the top of the hat to the eyes 
is ¢? ; from the same point to the chin is ¢%, and to the 
foot of the ruff ¢', while the whole picture scales ¢’. 

Botticelli’s “.Venus’’ and Turner’s “ Ulysses 
Deriding Polyphemus,” a picture admitted to be a 
superlative example of composition and many other 
well-known examples of art, can be similarly divided 
up. Unknown to themselves, then, we may say that 
the great masters of composition have followed a very 
definite law in the proportioning of their distances. 
That this law should also be found to prevail in 
natural objects of beauty seems to be a discovery 
of prime significance. The internal and external 
constructions of many shells, the distribution of plant 
leaves and seeds, the horns of animals, and many 
another natural growing object, obey the law with 
but the smallest departure. The law crops up in the 
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masterpieces of architecture and finds expression 
in human anatomy. It appears in connection with 
the spiral nebule in the heavens, and has some bear- 
ing apparently on the formation of crystals. 
We must say no more on the contents of the work 
lest we spoil the reader’s enjoyment of it. We do 
not think we need apologise for having reviewed this 
hook at such length. It touches on engineering 
subjects, it is true, only incidentally and at rare inter- 
vals, and is largely concerned with the origin of 
beauty. But thai is no reason why engineers should 
neglect it. As engineers we should learn the lesson it 
teaches, that beauty in nature appeals to us because 
of the fitness it expresses in the subject possessing it. 
Efficiency and what we call beauty go hand in hand, 
and we may be sure that that which is ugly, be it 
plant, animal, or machine, has not attained its maxi- 
mum efficiency and fitness for the work it has to do. 
A racehorse is beautiful, yet so is a well-groomed, 
well-kept brewers’ dray horse. We recognise their 
respective beauty because they appeal, subconsciously 
perhaps, to us as being essentially fit for their parti- 
cular work. Who knows but what that which we 
call the ‘* engineering instinct’ may not be the de- 
velopment of our sense of beauty along mechanical 
lines ? 
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NEW MOTOR LIFEBOATS FOR THE NORTH- 
EAST COAST. 

Four new motor lifeboats have recently been ordered 
by the Committee of Management of the Royal National 
Lifeboat Institution for the stations at Blyth, Tynemouth, 
Teesmouth and Spurn Point. These four boats will be 
fully rigged, and each will be fitted with one drop keel. 
The displacement will range from 12 to 17 tons. The 
boats for Tynemouth and Teesmouth will be of the self- 
righting type, 40ft. long and 1Oft. 6in. beam, while those 
for Blyth and Spurn Point will be of the Watson non- 
self-righting type, 45ft. long and 12ft. 6in. beam, and 
40ft. long and I11ft. beam respectively. The motors 
for the 40ft. boats are to develope 40 brake horse-power 
at 700 revolutions per minute, and that for the 45ft. 
boat 60 brake horse-power at 650 revolutions per minute. 
The 40 brake horse-power engines will not exceed 1450 lb. 
in weight, and the 60 brake horse-power engine will not 
exceed 2460 lb., these figures including the fly-wheel and 
all auxiliaries, but not the reversing gear. Each engine 
will start on a dry cell battery and run on low-tension 
Bosch magneto, half compression being fitted to facilitate 
starting. If the magneto breaks down the boat will work 
for five or six hours on the dry cell battery alone. The 
cylinders will be cooled by fresh water carried in a tank 
on board, the circulating water being cooled by passing 
through outboard pipes. Sea-water cooling will also be 
provided in ease the fresh water circulation should be 
stopped. The petrol feed will be on the pressure system, 
petrol being contained in two tanks, each of which may be 
used separately if required. The 40ft. boats will carry 
60 gallons and the 45ft. boat 80 gallons, sufficient to drive 
them about fourteen hours at full speed and for longer 
periods at reduced speed. There will be a centrifugal 
governor to prevent racing in a heavy sea or when the 
engine is running light. The self-righting boats will be 
fitted with an automatic switch acting at an angle of 
about 70 deg. to 80 deg., to cut out the ignition and stop 
the engine, should the boat be capsized. The motors 
will be placed in a water-tight casing screwed down in 
heavy weather, and air will be drawn through pipes 
extending beneath the deck to the air box at the stern 
of the boat. There will be no space for a mechanic to 
get inside the casing, and the necessary attention will 
have to be given from the deck, by leaning over the 
side of the casing, and as serious repairs cannot, therefore, 
be carried out at sea, sail will be depended upon in the 
event of serious breakdown. A solid propeller, fitted 
in a tunnel, 10ft. to 12ft. forward of the sternpost, will 
be accessible through a hatch in the deck, and should 
the boat go ashore on fairly even ground the propeller 
will not be injured. Gardner’s reversing gear will be 
used. In the design of these boats high speed is not 
aimed at, and a full speed of 7} to 8 knots is considered 
ample, as it would be impossible to force the boats above 
a certain speed without washing the men out. The boats 
for Tynemouth, Blyth and the Spurn Point will lie afloat 
at moorings, but that at Teesmouth will be kept in a boat- 
house and launched down a slipway close to the South 
Gare Breakwater. The Blyth boat will have a greater 
length than any motor boat hitherto built for the Royal 
National Lifeboat Institution, and its dimensions will 
probably be adopted generally in the future for the larger 
lifeboats of the Watson type. The Tynemouth and 
Teesmouth motor boats have been ordered from Messrs. 
8. E. Saunders, Limited, and they are expected to be 
ready for delivery next summer. The existing Tyne- 
mouth boat will then be transferred to the Sunderland 
station. The Blyth and Spurn motor boats have been 


ordered from Messrs. Summers and Payne, of South- 
ampton, and they may be ready during the autumn of 
next year. 





THE PURIFICATION OF WATER SUPPLIES. 


Tue ‘‘ Tenth Report on Research Work ”’ has recently 
been issued by Dr. A. C. Houston, Director of Water 
Examination to the Metropolitan Water Board, and, as 
has been the case with all its forerunners, it is a document 
teeming with interest. Much of it, naturally, has more 
to do with the bacteriologist than with the engineer ; but 
there is also a very great deal which should be carefully 
studied by all water supply engineers. The report is 
divided into seven separate sections, cach of which forms 
a distinct report by itself. They are :—(1) ‘‘ Search for 
Pathogenic Microkes in River Water and Sewage;’’ (2) 
“Some Recent Work on Methods for the Isolation of the 
Typhoid Bacillus from Water, Sewages, and Feces; ”’ 
(3) ‘‘ Influence of Temperature on the Vitality of the 
Typhoid Bacillus in Water ;” (1) “‘ Study of Streptococci 
in Excremental Matters;’’ (5) “* The Value of Storage ; ”’ 
(6) ‘* Lime as a Bactericidal Agent ;”’ and (7) ‘‘ Vitality 
of the Cholera Vibrio Outside the Human Body.” Each 
of these subjects is treated in great detail, and it would be 
impossible in the present instance to follow Dr. Houston 
through all his descriptions and reasonings. We shall 
therefore largely devote our attention to setting out the 
conclusions to which he has arrived. 

Taking the first portion of the report on the search for 
pathogenic microbes in river water and sewage, Dr. 
Houston, after pointing out exactly how he has arrived at 
his conclusions, says that, summarising the results, the 
following lines of defence of the safety of London water 
may be submitted :— 

(1) Evidence that the typhoid bacillus cannot be 
uniformly present in 9 c.c. of raw Thames River water. 

(2) As the B. coli results of tests on filtered water 
indicate that the river water is purified 1000 times before 
delivery to consumers, the absence of the typhoid bacillus 
from 9000 c.c. of the final product may thus be inferred. 
Even if there were from 378 to 6,930,000 ‘‘ uncultivated ” 
typhoid bacilli per 9 c.c. of river water, experience has 
shown that these pathogenic microbes would have perished 
in as much as 100 c.c. of such water under one or two weeks’ 
storage. In practice, filtration follows storage, so that the 
protection normally afforded to consumers appears to be 
almost perfect. 

(3) Evidence that the typhoid bacillus is not uniformly 
present in 0.00066 c.c of crude sewage, and that this 
amount of sewage contains 704 excremental bacteria per 
C.c. 

(4) On the average 17 c.c. of raw river Thames water 
contain 704 excremental bacteria. 

(5) As the purification processes employed improve the 
water about 1000 times, it may be inferred that the water, 
as supplied to consumers, does not contain the typhoid 
bacillus in 17,000 c.c. 

(6) As regards the filtered waters, questions of season 
and temperature, and the presence of non-typical excre- 
mental bacteria, complicate the issue. During the best 
six out of a total of twelve months’ observation, however, 
the number of excremental bacteria per c.c. varied from 
0.05 to 0.006, which means that from 14,080 to 117,333 c.c. 
would need to be drunk in order to ingest 704 excremental 
bacteria, and these amounts would probably be free from 
the typhoid bacillus. Taking into account the whole of 
the twelve months, the average would be 12l4c.c. A 
customary draught of water is, it may be added, half a 
pint, or about 286 c.c. 

Dr. Houston has constructed the following table from 
the foregoing data :— 


Inferred Absence of the Typhoid Bacillus from :— 


9c.c. of river water on above basis (1). 

9000 c.c. of filtered water on above basis (2). 

0.00066 c.c. of crude sewage on above basis (3). 

17 c.c, of river water on above basis (4). 

17,000 c.c. of filtered water on above basis (5). 

14,080 to 117,333 c.c. (best six months), 1214, average of twelve months, 
filtered water on above basis (6). 


These results, remarks Dr. Houston, are reassuring, 
but they should on no account lead to any relaxation in 
the existing processes of water purification. The only 
permissible conclusion is, he says, that London is safer 
than could otherwise have been conjectured. But, as 
he has pointed out again and again, it is useless to purify 
water to a high standard, if the door be left open to avoid- 
able accident. ‘‘ Purified water as it leaves the sand 
filters, and until it reaches the consumer should,”’ he con- 
tinues, ‘* be absolutely guarded from all possible sources 
of contamination. If, during its passage from the filters 
through the pumps, the mains, the service reservoirs, and 
again through the mains, it is exposed to any risk of 
pollution, the whole work of purification may be rendered 
nugatory, and so indefensible a position be created as to 
be almost equivalent to the betrayal of a sacred trust. 
These are strong words, but should an epidemic arise as 
the result of an accident, which could have been foreseen 
and avoided, they would then appear to have erred on 
the side of being unduly restrained.” 

Of the second portion of the report, 7.e., that dealing 
with recent methods of isolating the typhoid bacillus, 
we do not propose to say anything, since it is highly tech- 
nical and of interest chiefly to the bacteriologist. Of the 
third portion which deals with the vitality of the typhoid 
bacillus as affected by temperature, it will be only necessary 
to say that, according to Dr. Houston’s investigations, 
the typhoid bacillus lives much longer in water of low 
temperature than jt does in water at higher temperatures. 
We can also pass over Section IV., ‘‘ Study of Streptococci 
in Excremental Matters,” as being of value more to the 
water examiner than the engineer. 

In Section V., which treats of ‘‘ The Value of Storage,” 
Dr. Houston is dealing with a subject which he has made 
particularly his own, and of which he probably knows 
more than any living authority. He discusses first of all 
the opinions of certain writers who have sought during 
recent years to throw doubt on the value of storage, or 
to place a new interpretation on the observed facts. He 
He remarks that, on the whole, the conclusions, taken 
separately or in conjunction, seem to include cognisance 
of such factors as the influence of bacteria on glass and the 
effect of agglutination, sedimentation, sticking, and 
enshrouding processes, and he remarks that it is convenient, 
for the sake of brevity, to speak of this theory as the 
‘“‘ glagsesten ’’ theory. It has, of course, he continues, 





been known that for a long time that glass, though rela- 
tively insoluble, may yet impart certain constituents to 
water stored in bottles, which constituents may possibly 
directly or indirectly affect bacterial life. But, he points 
out that, on the other hand, it is also well known that, 
when river water is stored in reservoirs, the results observed 
in the laboratory with glass bottles are confirmed by the 
experiments carried out under natural conditions. It 
may, indeed, be the case that there is a difference in 
degree, but the same principle of gradual devitalisation 
of excremental bacteria is apparently at work in both 
cases. That the death of pathogenic bacteria stored in 
bottles is not solely due to glass needs no proof, but that 
it may be a factor in the situation is another matter. 
In a table which we reproduce below are set out the 
results of storing typhoid-infected tap water in a variety 
of vessels—glass; glass coated with wax; porcelain ; 
stoneware ; pure silica; and gutta-percha. 


No. of bacilli after 





Description of vessel. i woes. eae 
Ordinary glass bottles... .. .. .. .. «. «- 41,587 .. 139 
Ditto, previously coated with paraffin wax, 

m.p. 110deg. Fah... .. oo «» SL,Q87 i 
Ditto, ditto, m.p. 135 deg. Fah. 9,882 .. 4 
Stoneware bottle (glazed) .._ .. 11,567 .. 14 
Gutta-percha bottles 30,402 115 
Porcelain flask (glazed) 3,382 5 

14,700 i89 


Pure silica flask .. .. 


The figures above are the averages of two sets of experi- 
ments each made in duplicate. The temperature during 
the experiments was between 52 deg. and 54 deg. Fah. 
The initial number of typhoid bacilli in the infected water 
was 5,840,000. The enormous reduction in all cases at 
the end of two weeks will be noted. 

Then, it has been suggested that the clumping of 
bacteria is the chief explanation of the apparent loss of 
vitality under conditions of storage. This, remarks 
Dr. Houston, is a little difficult of disproof for a variety 
of reasons. ‘If,’ he says, ‘‘we compare stored water 
with unstored water, we find that the former contains 
far fewer excremental bacteria than the latter, and the 
results on the average are not appreciably affected by 
preliminary violent shaking of the samples with lead shot 
sand and a mixture of shot and sand. Still it might be 
maintained that the shaking operations were not suffi- 
ciently drastic to break up the clumps, and if this is true 
the only difference between drinking raw river water 
and the same water after storage in reservoirs may con- 
ceivably be, that in the former case we ingest separated 
bacilli, and in the latter case clumps or balls of bacilli.” 
Dr. Houston then goes on to say that in the testing samples 
of stored and unstored water it frequently happens that 
the former contains B. coli in 100 but not in 10 c.c., and 
the latter, B. coli in 0.1 ¢.c.—.e., 1000 B. coli per 100 c.c. 
Now, he continues, it might be argued that the reason 
why we do not get a positive result with 10 c.c. with 
stored water is because the B. coli have rolled themselves 
into undetachable clumps of, say, 1000 bacilli, which 
therefore only respond to 100 ¢.c. cultures. Even suppos- 
ing that this view be correct, it is probable that the sand 
filters would deal more easily with a clump of 1000 bacilli 
than with 1000 separate bacilli. 

Sedimentation was at one time the only explanation of 
the beneficial effects observed under conditions of storage. 
That it is a factor of great practical importance has been 
insisted on by Dr. Houston in all his reports, and he has 
shown that even less than twenty-four hours’ storage 
has a considerable effect in reducing the initial number of 
bacteria. Nevertheless, he now says that his results with 
samples, subjected to violent shaking operations with 
shot and sand seem clearly to indicate that sedimentation 
is insufficient to explain the observed facts relating to 
storage. ‘‘ We all know,” he says, “‘ that particles in 
suspension tend to stick to various materials, and no 
doubt bacteria tend to stick to glass. Yet if they stick 
so closely as to be undetachable when shaken violently 
with shot and sand there is some ground for hoping that 
they will stick so long to the sides and bottoms of reservoirs 
as gradually to lose their vitality and die, for I assume 
that even those most sceptical as regards the value of 
storage yet recognise some limit to the life of pathogenic 
bacteria in water.’’ There may be, he says, some truth 
in the possibility of bacilli becoming to some extent 
enshrouded during the physical and chemical changes 
which occur under conditions of storage, but here again 
if the enshrouding be so complete as to resist all shot and 
sand shaking operations, and so manifold that when a 
suitable nutrient medium is introduced into the actual 
experimental bottle no growth takes place, there appears 
to be some ground for believing that ingestion of such 
a water would not be followed by any evil results. 

The agglutination, sedimentation, sticking and en- 
shrouding processes, concludes Dr. Houston, all make 
for the retention of pathogenic bacteria much longer in 
storage reservoirs than would otherwise be the case ; 
so long, indeed, as perhaps to exceed the most extravagant 
estimate as to the length of time such microbes can live 
in water. These enshrouded sticky balls of bacteria, 
even if they escaped sedimentation, would presumably 
be more easily retained by sand filters than separated 
bacilli. 

Summing up the whole of his investigations in this 
branch of the subject, Dr. Houston remarks that it seems 
not unreasonable to conclude that storage of impure 
river water is not only demonstratably a process making 
for safety, but that the most important influence at work 
is the devitalisation of the undesirable bacteria, owing to 
their finding water a most unsuitable medium for their 
sustained vitality. 

When dealing with lime as a bactericidal agent, Dr. 
Houston discusses some investigations carried out by 
Messrs. Hoover and Scott, the engineers in charge of the 
waterworks of the city of Columbus, Ohio, where lime 
has been used for years as a softening and purifying agent. 
These gentlemen have stated their belief that the bacteri- 
cidal action of lime is not necessarily due to the toxic 
effects of the lime, but that sterilisation is effected when 
just enough lime is used to neutralise all the free and half- 
bound carbon dioxide. Dr. Houston, however, points 
out that in their final conclusions they eventually do come 
to endorse his own view, namely, that a slight excess of 
lime is necessary, for they say, “‘ the germicidal action is 
effective in from five to twenty-four hours when an 
excess of 4 to 1 grain per gallon is added beyond that 
needed to reduce the temporary hardness to the lowest 
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possible figure.” It is quite true, Dr. Houston remarks, 
that in water containing a considerable excess of CQO, 
excremental bacteria live longer than in ordinary water, 
but it by no means follows that the bacteriological purity 
of a lime-treated water is due to exact neutralisation of 
the free and semi-combined carbonic acid. The whole 
of his own work, he adds, rebuts such a suggestion. 
Summing up his remarks on the work of these two gentle- 
men, Dr. Houston says that the results and conclusions 
arrived at appear, as he interprets them, to corroborate 
fully his earlier work, and to show that when a slight 
excess of caustic lime is added to water the excremental 
bacteria are all killed. 

The last section—No. VII.—deals with a report on the 
vitality of the cholera vibrio outside the human body, 
and it discusses a report contributed to the All-India 
Sanitary Conference by Major E. D. W. Greig, M.D. 
This officer has extended his researches on the vitality 
of typhoid bacilli to the study of the fate of the cholera 
vibrio under natural conditions, and after a most pains- 


taking and laborious investigation has arrived at the same | 


conclusions as Dr. Houston has reached regarding the 
typhoid bacillus. Major Greig considers that “ uncul- 
tivated ’’ cholera vibrios—that is, those which occur in 
the discharges of cholera patients or cholera “ carriers ” 
—die more speedily than their “ cultivated ’’ brethren, 
and that temperature has a powerful influence on the 
vitality of the vibrio outside the human body. 
hot ‘season in Caleutta—from March to June—the life 
of the organism becomes shorter, while in the cold season 
it is longer. The critical cholera months in Calcutta, it 
may be noted, follow, directly, the low temperature 
months. 

With regard to a possible visitation of cholera in this 
country, Dr. Houston remarks that the ravages of cholera 
in the past forbid the belief that our insular position and 


temperate climate alone afford us sufficient protection | 


from this disease. Nevertheless, it is satisfactory to note 
that Dr. Houston’s opinion, which he bases on Major 
Greig’s and his own researches, is that even were it to be 
imported our own huge storage reservoirs interposed 
between the river water and the filters should adequately 
safeguard the interests of consumers of London water. 





NORTH-EASTERN RAILWAY PASSENGER 
TANK ENGINE. 


' 
A POWERFUL type of passenger tank engine, which is | 
known as Class D, has been designed by Mr. Vincent L. | 
Raven, to work the heaviest local passenger traftic on the 
North-Eastern Railway in place of passenger tender | 
engines. With engines of this type there is,. of course | 
no turning of the engines at termini as in the case of 
passenger tender engines, and their use enables time to 
be saved. The engines are fitted with Schmidt’s system 
of superheating, and also with valves for circulating steam 
through the header, elements, and cylinders. Mechanical | 
lubricators are used, and the Raven type of fog-signalling 
apparatus is fitted. Some of the first of this batch of | 
engines have been at work for three or four months, and 
are doing excellently. | 


The engines have three high-pressure cylinders, 16in. | 

















in diameter, made in one casting, with 26in. stroke, Thin. 
diameter piston valves, and Stephenson’s valve gear. | 
The following are the principal particulars :— 


| 


Boiler pressure .. 160 Ib. per sq. in. 
llit 


Length of barrel ee ft. 
Outside diameter of barrel 4it. 9in. 
Length of fire-box si'gee Sit. | 


Heating surface— 
Water contact : 126 tubes, 1}in. dia. 
18 tubes 5}in. dia. 
Fire-box 5? thin 
Fire contact: Elements .. 


654.24 sq. ft. | 
280.60 sq. ft. 
124.0 sq. ft. 
273.0 sq. ft. 


1331.84 sq. ft. 





Grate area... .. 23 sq. ft. | 
Capacity of tanks 2000 gallons 
Coal capacity .. 


4 tons 


Total weight in working order — 84 tons 15 ewt. 


In the | 





| vivors were taken prisoners. 


| and 
identical vessel of the following year. 


stopping-place or standing at a station, the drop in tem- 
perature is very greatly minimised, as the valve allows the 
saturated steam to pass from the boiler by means of the 
steam cock to the header, superheater elements, and cylin- 
ders, and so keeps them at a temperature much higher than 
is the case when the valve is not fitted. This prevents 
the extreme variations of temperature and the consequent 
contraction of the cylinder metal which occurs when 
| atmospheric air is allowed to enter the cylinders whilst 
| the engine is running without steam. It also maintains 
| the cylinders at a high temperature when the engine is 
standing. The steam jet cock is normally kept open. 
The mechanical lubricator with which these engines are 
fitted is driven by gear attached to the valve spindle, and 
with each stroke the valves and cylinders receive one drop 
of oil. 
and they are, we understand, giving every satisfaction. 
The drawing on this page illustrates the contact part of 
Raven type of mechanical fog signal arrangement. ‘This 
apparatus has been in use on the North-Eastern Railway 


i either down an incline or when approaching a 
| 
| 
| 
| 
| 


of a whistle the driver is warned of a signal at danger 
and the Westinghouse brake is applied. 








FOUR GERMAN DESTROYERS SUNK. 


On Saturday evening last the Secretary of the Admiralty 
announced that on the afternoon of that day the new light 
cruiser Undaunted, commanded by Captain Cecil H. Fox, 


Company’s main line for many years now, and by means | 


at full speed. It was one of the same class, though com- 
pleted a year later, the S 126, which was sunk by the sub. 
marine E 9 off the mouth of the Ems on the 9th inst. 
| Of the British vessels taking part in this action, the 
largest was the light cruiser Undaunted. She had only 
been in active commission for a few days, and was a sister 
ship of the Arethusa, which gained such distinction in 
what has come to be known as the Battle of the Bight, 
Her displacement is 3520 tons, and she carries two 6in. 
and six 4in. guns. She was built and engined at Fairfield. 
The four destroyers all belong to the L class, and they 
formed part of the 1912-13 Estimates. The Loyal and 
| the Legion were built by Dennys, the Lennox by Beard. 
mores, and the Lance by Thornycrofts. All are of 807 
| tons displacement, and each carries three 4in. guns and 
| four 2lin. torpedo tubes. 


Large numbers of these lubricators are now in use | 





GYROSCOPIC COMPASSES. 


A PpareEr on “‘ Gyroscopic Compasses,” by Mr. E. Kilburn 
Scott, was discussed at a meeting of the Institute of Marine 
Engineers held on October 12th. In the course of his 
paper, after pointing out that the advent of the iron ship 
had rendered the use of the ordinary compass unsuitable, 
and that compensating devices had had to be added to 
minimise the effect of outside magnetic influences, Mr. 
Scott explained that even with the best of these devices 
the magnetic compass had never been entirely satisfac. 
tory. On warships especially such compasses were very 
susceptible to variations, because of the large masses of 

















SCHICHAU DESTROYER OF 1905 


accompanied by the destroyers Lance (Commander W. 
de M. Egerton), Lennox (Lieut-Commander C. R. Dane), 
Legion (Lieut.-Commander C. F. Allsup), and Loyal 
(Lieut.-Commander F. Burgess Watson), engaged and 
sank the whole of a flotilla of four German torpedo-boat 
destroyers off the Dutch coast. According to later infor- 
mation the damage sustained by our own vessels was only 
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RAVEN MECHANICAL FOG SIGNALLING APPARATUS 


| slight, while the casualties on our side amounted to one 


officer and four men wounded. Thirty-one German sur- 
This action must be all the 


more gratifying to the gallant English officer commanding 


| our own flotilla, since it was he who was in charge of the 
| Amphion, which was sunk shortly after having taken 
| part in the sinking of the minelayer Kénigin Luise in the 


early stages of the war. 
On the next day—Sunday— it was officially announced 


| in Berlin that the sunken vessels were the torpedo-boat 
| destroyers 8 115, 8117, 8118, and S119. These four 


destroyers formed part of a batch of six built at Schichau. 
They were about ten years old, having been begun in 1902 
completed in 1904. We give a view of an 
According to 
“ Jane’s Fighting Ships,” they each had a displacement | 


By the courtesy of Mr. Raven we are enabled to give | of 420 tons, a nominal horse-power of 6500, and a nominal | 


drawings and a perspective view of this engine in our | speed of 28 knots. 


Supplement. 
It is found that, by the use of the steam and release | 
valve, when the engine is running with the regulator 


The complement of each was 60 men. 


Their armament consisted of three 4-pounder and two 
machine guns and three 18in. torpedo tubes. 
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steel, such as guns and turrets, which had to be moved, and 
which thus altered the induced and the semi-permanent 
magnetism. The conditions on submarines were such 
as to render magnetic compasses most unreliable for these 
vessels. 

Mr. Scott then went on to discuss the gyroscopic com- 
pass. This apparatus possessed, he said, a directive force 
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in some respects analogous to the magnetic compass, and, 
according to the direction of spin of the wheel, the ends of 
the gyro-wheel axes might be called north-seeking and 
south-seeking. The tendency to seek the pole was, how- 
ever, many times greater than was possible with the mag- 
netic compass, and it mainly depended on the effect of the 
earth’s rotation on a rapidly-spinning wheel, the kinetic 
energy of which might be made as much as desired. A 
great advantage of the gyroscopic compass was that it 
was easy to repeat ail the movements on repeater com- 
passes, while the master compass could be placed in a 
position where it was absolutely safe. Any kind of metal 
could be used in close proximity to a gyro-compass. 
Although Foucault had discovered as long ago as 1852 that, 
when suitably constructed, the gyroscope tended to point 
to the true or geographical north, it was, said Mr. Scott, 
only within the last few years that practical instruments 
had been constructed which would work on board ship. 


Various types of gyro-compass were then referred to. 


| 
Their | The Anschutz type, evolved by Dr, Anschutz in 1900, was, 
radius of action was 1400 miles at 15 knots and 500 miles | Mr. Scott explained, of pendular construction, and was 
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free to swing under the influence of gravity. ‘To counteract 
the effect of violent rolling three gyro-wheels were em- 
ployed. |The wheels ran at about 20,000 revolutions per 
minute, and the periodicity was 333 per second. Spirit 
levels attached to the card indicated at once if the compass 
was pointing true north. The Sperry compass was sus- 
pended by means of a wire and was provided with an 
automatic ‘ follow-up ” device to take the twist out of 
the suspension wire directly the gyro-wheel moved, and 
to relieve the gyro-wheel from the task of overcoming 
friction round the vertical axis. The follow-up motor 
was a most essential feature of the Sperry compass. It 
drove round the compass card, transmitting gear, &c., 
and left the gyro-wheel very little work to do. The latter 
could thus be made extremely sensitive to precessional 
action set up by the earth’s rotation. The wheel revolved 
at 8600 revolutions per minute and the periodicity was 
145 per second. The errors peculiar to these compasses, 
for which allowances had to be made, were, it was pointed 
out, those due to latitude, change of latitude at constant 
speed, change of speed, rolling and pitching, slowness of 
gyroscope, and those produced by steering. ‘These errors, 
the author stated, could be traced to one feature which 
beth the Anschutz and the Sperry compasses had in 
common, viz., that they were pendular, i.c., they depended 
upon the force of gravity to be effective. 

The ‘‘ Sea Star” type, designed by Capt. V. H. Rozic 
and the author, was then referred to. It was so arranged, 
said Mr Scott, that the righting momentum did not 
depend on gravity for its magnitude, but was always 
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Change Speed Lever. 


‘ “Tue Encineea” | 


determined by the amount of deflecting momentum that 
had to be counteracted. The means to this end were 
forcible and automatic. Another feature was that the 


gyro-wheel was so mounted that it was non-pendular about 
its horizontal axis, and therefore was not subject to ballistic | 


effects. One object in view was to dispense with correction 
tables and mechanical correctors ; another to devise an 
instrument that could be made small and cheaply so as to 
be of use on merchant vessels, aeroplanes, &c. The “Sea 
Star” differed from the Anschutz and Sperry types in 
that the direction of rotation of the gyro-wheel was clock- 
wise when looking at the north-pointing end of the gyro- 
wheel spindle. The other two wheels ran counter-clock- 
wise. Owing to the direction of rotation of the “Sea 
Star’ gyro-wheel being opposite to the rotation of the 
earth, the gyro-wheel was in a state of permanent unstable 
equilibrium, and, therefore, as soon as it had been deflected 
in the slightest degree, there was a strong tendency to 
increase, and the motor was immediately started to correct 
the deviation. There was thus a very great sensitiveness 
when in the meridian, and this sensitiveness allowed the 
‘Sea Star” type to be built in small sizes, for the kinetic 
energy of the wheel was of lesser importance than with 
other compasses. 








HIGH-SPEED SLOTTING MACHINE. 


Tue high-speed slotting machine illustrated herewith 
has been constructed by Loudon Brothers, Limited, of 
Johnstone, to the order of a large British private gun 
factory, and is especially intended for dealing with all 
classes of forge and armament slotting work. 

The machine is driven by a 20 brake horse-power variable 
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Driving Clutch Lever 


LOUDON’S HIGH-SPEED SLOTTING MACHINE 


transmitted through the wheel C, and either of the pinions 
D to one of the wheels E. The wheel C, it may be noticed 
in passing, acts as a fly-wheel, and within its rim a hand- 
operated brake block F is arranged. On the shaft carrying 
the wheels E are two ellictical pinions G designed to engage 
in turn with two elliptical toothed segments H keyed to 
the shaft of the driving plate J. This elliptical gearing 
gives a quick return to the ram on its up stroke. The 
connecting-rod is pivoted to the driving plate J through 
the intermediary of a slide that may be adjusted by a 
screw across the face of the driving plate, so as to permit 
the length of stroke of the ram to be varied. The ram is 
counterbalanced, It is united to the connecting-rod by 
means of a block K sliding between guides on the ram, and 
adjusted in position by means of the screwed shaft L. 
When it is desired by these means to adjust the position 
of the stroke, the driving plate J is held against rotation 
by means of the set screws M. 

The feed motion originates in a cam plate N carried 
at the end of the driving plate shaft. Once in each revolu- 
tion of the driving plate, the outer end of the lever P is 
lifted up, thereby lifting up the slotted lever Q. From wu 
block adjustable by screw within the slot of this lever a 
rod extends to a quadrant R carrying a ratchet pawl. 
The ratchet wheel 8 is situated on the side of a gear box 
containing reversing bevels and fine and coarse feed change 
wheels. The further course of the feed may be followed 
from the engraving. It ends either at the screwed shaft T 
—longitudinal feed—or the screwed shaft U—cross feed 
—-or the worm wheel V—circular feed. It will be noticed 
that any of these three feeds can be engaged or disengaged 
by means of “ frictions” W, and that hand feeds can be 
substituted for them. 

When the clutch A is moved over to the left, the drive 
to the ram and therefore the feed to the worktabie is 
interrupted. When the clutch is moved still further to 
the left, a sprocket wheel X is engaged with the motion 
shaft. This wheel transmits power through a chain, a 
second sprocket wheel, a clutch and a pinion Y on to the 
wheel 8, whence for purposes of rapidly adjusting the 
position of the work table, the power is transmitted farther 
by the previously mentioned feed details. The worm 
driving the circular table is mounted on excentric bearings, 
and may be swung clear of the worm wheel when desired. 
This permits of the circular table being quickly set by 
hand. The table, it may be further noticed, is arranged 
to lock in four positions at right angles to each other. 

The stroke of the ram is adjustable up to 24in. The 
ordinary feeds arranged for vary from ,j,in. tu jin. per 
stroke of the tool. 








WAR ITEMS. 


Since August Ist, out of the employees of Charles 
Burrell and Sons, Limited, of Thetford, who average ii 
ordinary times about 400 hands, 107 have joined the 
Colours up to now. One of the directors, Captain C. W. 
W. Burrell, is also serving. On the outbreak of the war it 
was recognised that it was the duty of those that remained 
at home to help those who had gone out, as far as they could, 
and so they agreed to subscribe weekly 24 per cent. of 
their wages to a fund, out of which donations are being 
given to the various needs that have arisen. Sir John 
French’s last despatch contains the names of two officers, 
Captains Bearne and Pery-Knox-Gore, of the Army 
Service Corps, who are both old pupils of the firm. 


x * * 


We are asked by the Selson Engineering Company, 
Limited, to give publicity to the following statement :— 







Swain Sc. 


speed electric motor, capable of running at from 320 to | “ Owing to reports which have recently reached us, to 
960 revolutions per minute. On the continuation of the | the effect that our company is a German concern, we beg 
motor shaft is a dog clutch A—see the line engraving— | most emphatically to contradict the assertion, and will 
which when thrown over to the right engages a driving | be glad if you will kindly assist us to counteract such 
pinion B with the shaft. From this pinion the drive is | reports by publishing this disclaimer. Our company was 
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registered in December, 1909, under the Companies (Con- 
solidation) Act, 1908, and is a strictly British concern, 
both as regards capital and directorship. We manufac- 
ture in this country, having works both in Coventry and 
Halifax, whilst our staff and workmen, with only two 
exceptions, are British.” 

* * * 


In response to a circular letter regarding national ser- 
vice sent out by the Junior Institution of Engineers, 
349 members replied ; of these, 124 have already joined 
either the New Army, the Territorial Force, or the Special 
Constabulary ; 67 are employers of labour, or men actually 
identified with Government work or the Public Services, 
and who are therefore best serving their country by 
remaining in their present positions. No less than 128 
engineers have offered whole or part of their time for the 
guarding of the public services, and have expressed their 
willingness in case of emergency to take shifts in the main- 
taining of such services. As regards engineering work 
pure and simple, the members of the Institution have 
answered well, and a comprehensive and detailed résumé 
of what they are prepared to do has been compiled and 
presented in the proper quarter. 

* * * 


THE Commercial Motor Users Association states that 
there are still a few vacancies for competent wheelers and 
engine smiths in connection with the mechanical transport 
formations of the Army, and highly-trained men are 
requested to communicate at once, in writing, with Mr. 
Frederick G. Bristow, F.C.I.A., secretary of the Associa- 
tion (room 58), 83, Pall Mall, London, 8.W., when their 
applications will be forwarded to the proper quarter. 
There is also a good demand for fully-qualified steam wagon 
and petrol vehicle drivers for civilian employment with 
business houses, particularly for steam drivers. Drivers 
of not less than two years’ driving experience in similar 
employment and with good records should communicate 
with the secretary at the above address. 

* * * 


Ar the meeting of the Metropolitan Water Board 
on the 16th inst., Mr. E. B. Barnard stated that 37 per cent. 
of the Board’s employees of military age had joined the 
Colours—in all 494. Five employees were killed in the 
loss of the three cruisers... Many applications for leave 
to join the Colours had to be refused in view of the exigen- 
cies of the service. During the week the Board was 
able to provide 1200 men required by naval and mili- 
tary authorities in civil employment for various temporary 
service. It had also been found possible to meet inquiries 
from Government Departments as to the provision of 
searchlights and other stores and apparatus. Mr. Barnard 
also stated that thoroughly efficient measures had been 
taken for the protection of works against possible attacks 
by evil-disposed persons. 

* * * 


Ir will be recalled that in our issue of October 16th 
page 373, our Special Commissioner discussed a letter we 
had handed to him. It dealt with the position of Anglo- 
German firms in Germany at the present time, and detailed 
what had happened in a particular case. From the author 
of that letter we have now received the following com- 
munication :—** Further interesting developments. Our 
German company sold our productions not only in Ger- 
many, but also in the German-speaking part of Switzerland. 
As a result certain Swiss firms owed money to our German 
house at the beginning of the war. As sole owners of the 
German company we advised all our Swiss friends that 
the German company could do no business with them during 
the war, and we requested them to transfer any orders 
they had placed with our German house to us and also to 
pay to us any money owing by them to our German house. 
These requests have been carried out by our Swiss friends 
in several cases. Now we hear from the manager of our 
German house that he has received: orders from the official 
in possession that we, in England ,areto return to our friends 
in Switzerland all money received by us from them and 
request them to pay our German house instead of us. It is 
hardly necessary to say we are not doing anything of the 
sort; but it is interesting to observe that the German 
Government apparently desires to supervise our home 
business as well as our German house. This may come 
later on—but hardly at present, I think.” 

* * * 


H.M. ConsuL-GENERAL at Moscow has forwarded a 
report—a copy of which may be seen at the Commercial 
Intelligence Branch’s offices—with regard to the machinery 
import trade of Russia, which contains a list of various 
classes of machinery which have hitherto been imported 
from various continental countries, but which it is con- 
sidered might now be replaced by British manufactures. 
It is stated that about fifteen years ago German machinery 
makers sent to Russia representatives who noted what 
had been supplied by English firms, copied some of the 
advantages, and proceeded to remedy defects which were 
pointed out by users, with the result that in a short time 
machinery was delivered from Germany which met users’ 
requirements, and was delivered at Moscow at lower prices 
than English machines. All classes of machinery entering 
Russia have to pay duty by weight, and whilst English 
makers, with few exceptions, have practically ignored the 
réle that weight plays when duty is imposed upon it, the 
Germans have attached importance to it. In many 
machines there are heavy rough cast iron and other parts 
which could be made in Russia at a price which would 
considerably reduce the total cost of the machine to the 
purchaser delivered at his mill or works. This is a phase 
in the machinery trade worthy of consideration by English 
producers of heavy rough machinery who are desirous of 
entering the Russian market. 

* * * 





With the development of municipal institutions in 
Russia it is asserted that there is a great field for con- 
tractors capable of installing waterworks, gasworks, electric 
light and tramway plant, &c., but recently German firms 
have invariably obtained such contracts. One of the 
causes contributing to their success in this direction has 
been the ready way in which the German business houses 
have met purchasers with regard to terms of payment, &c. 
This has been possible owing to the fact that the interests 





of various German makers have been so interwoven that 
they could obtain financial support where an isolated 
English supplier would fail. Moreover, whenever a big 
scheme has been under consideration the German com- 
bines have had their representatives. continually in touch 
with those who have had the placing of the orders, and by 
constantly assisting them free of charge to draw up 
specifications these representatives have succeeded in 
getting specified just those classes, designs, models, and 
sizes which could only be obtained from German firms. 
* * * 


BriTIsH machinery manufacturers who wish to obtain 
a share of the Russian orders hitherto placed in Germany 
are urged to commence the necessary propaganda at once 
and not to wait until the war has terminated. They should 
prepare their circulars in the Russian language and cause 
them to be distributed to likely customers through reliable 
agents. The distribution of circulars in a haphazard way 
will do little good ; they should be sent out by firms or 
individuals on the spot who know exactly who are the 
users of the machines described. 

* * * 


Tue general manager of D. Napier and Son, Limited, 
writes to us as follows :—**I am sure that everything 
possible should be done to find employment for distressed 
Belgians in this country where this is possible, and where 
our own British workpeople will not suffer in consequence 
of theiremployment. Having this in mind, it has occurred 
to us that amongst the numerous Belgian refugees arriving 
in this country there may be a number of experienced 
motor mechanics. If this is so, we shall be pleased to do 
all in our power to find such men temporary employment 
at our Acton works. The position is that considerably 
over 200 of our men have joined the forces, which places 
at our disposal certain temporary vacancies. We can do 
with turners, millers, drillers, men used to capstan lathes, 
grinders, toolmakers, &c. &c. If you could let it be known 
through the medium of your paper that we are open to 
afford what help we can in the above direction we shall 
esteem it a favour. Applications should be addressed to, 
or personal calls made at, our works, Acton, London, W.” 

* * * < 


Up to the present time 138 members of the Vacuum Oil 
Company’s staff have joined the Colours. In addition, 
the Vacuum Oil Company, we are informed, has contributed 
£500 to the Prince of Wales’ Fund and 100 guineas to the 
Red Cross Society, whilst weekly collections amongst 
employees for the Prince of Wales’ Fund have amounted 
to over £70 in the last seven weeks. 








AMERICAN NOTES. 
(From our own Correspondent. ) 
New York, October 7th. 


Some large steel interests have recently made a canvass of the 
probabilities of the market demand for the next few months. 
They find everywhere plans and purposes to push forward 
great improvements and extensions and entirely new enterprises 
that will absorb very large quantities of steel. Almost all forward 
movement has been stopped. The root of the difficulty is in the 
disturbed financial system, incident to the change from the 
old to the new system and to the indirect effects of the European 
War. Production is declining at mills and furnaces. Stocks are 
low ; consumers buy only what they must. All manner of new 
enterprises are held up. The steel orders announced from day 
to day are for a few hundred tons perhaps. And yet confidence 
in the outcome is universal. Especially is there confidence in a 
large export demand. Promoters of large enterprises in various 
parts of the world are waiting to see the probable duration of 
war before seeking American markets. If all the inquiries from 
abroad turned into orders quite an impulse would be imparted. 
Already quite a number of mills are increasing production in 
supplies for European delivery. Much is expected from this 
outlet. Rails are quiet. Biilets are dull. Tin-plate is doing 
well. Sheets are active. Structural material fairly so. The 
mills will not suffer for several weeks, but they are operating 
to about half capacity. The copper market is still weakening. 
Agencies are trying to keep electrolytic at 12 cenis, but business 
is easily done at 11}. Copper stocks are increasing. Consumers 
cannot be induced to take advantage of present low prices. 
Tin is sold only to meet actual demands, which are far below 
normal. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster. Informal meeting. Lecturette by Mr. H. N. 
Munro. 8 p.m. 

Tue Puystcat Society or Lonpon.—Sir J. J. Thomson, 
O.M., F.R.S., will deliver his presidential address to the Physical 
Society at the Imperial College of Science, South Kensington. 
The subject of the address will be “ Ionisation.” 

THURSDAY, OCTOBER 29ru. 

Tue InstiruTIon oF ELEecTRICAL ENGINEERS.—Victoria 
Embankment, London, W.C. Inaugural address, Sir John 
Snell. 8 p.m. 

FRIDAY, OCTOBER 30rx. 

Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster. Informal meeting. Lecturette by Mr. R. Rankin. 
8 p.m. 

SATURDAY, OCTOBER 3lsr. 

Tue InstiTUTION oF LocoMoTIVE ENGINEERS.—Caxton Hall, 
Westminster, S.W. ‘‘ The Internal Disturbing Forces in and 
Balancing of Locomotives, with special reference to Three and 
Four-cylinder Engines,”’ by Mr. E. L. Ahrons. 7 p.m. 

Tue INstTITUTION OF MUNICIPAL ENGINEERS.—Eastern and 
North-Eastern District Meeting at Lincoln. 11.45 a.m.: Meet 
at Guildhall. Short business meeting. 1.30 p.m.: Leave for 
Water Tower, inspecting old Roman city and the cathedral. 
2.45 p.m.: Leave Water Tower, where visitors will divide into 
two parties, one party visiting the gas and electricity works and 
tramway undertakings, the other visiting the Bracebridge 
reservoir and the sewage disposal works. 


MONDAY, NOVEMBER 9ru. 
THe Surveyors’ Instirurion.--12, Great George-street, 
Westminster, S.W. Presidential address by Mr. Howard Chat- 
feild Clarke. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on th: 
industries in various parts of this country. For this purpos: 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Midland Iron Trade. 


NecGotiations for manufactured iron and stec! 
opened at the quarterly meeting two weeks ago are not 
materialising to any appreciable extent. Producers, 
however, are holding on with a good courage, confident 
in the outcome. The output is still going very largely 
into channels relating to war supplies. There are hopeful 
symptoms in one or two directions that the export trade 
is beginning to move more freely. Financial stringency 
is a factor to be reckoned with. Some traders complain 
that engagements are not being met as satisfactorily this 
month as in the earlier period of the war. Makers of 
common bars are more favourably placed than recently. 
They are now able to put pressure on big customers who 
have hitherto bought largely in Belgium and Germany, 
but more particularly in Belgium. In this district iron- 
masters had before the war been unable to produce at 
the rates quoted for some time past by continental bar 
firms, and had consequently only received such propor- 
tions of the orders as secured the nut and bolt industry 
against the irregularities of supply of the imported material. 
Now, however, Staffordshire ironmasters have come 
into their own again, and consumers have to pay prac 
tically as much for common bars as for merchant qualities. 
To-day—Thursday—in Birmingham merchant bars could 
be bought at £7 10s., delivered in Birmingham by boat, 
and quotations ranged up to £7 12s. 6d. for delivery 
by team. The corresponding class of iron was fetching £8 
or more at the beginning of September. Common bars 
for the Darlaston trade are pretty firm at £7 10s. delivered. 
Small rounds, squares and flats are in fairly good request. 
Makers, relieved of the fierce foreign competition which 
they formerly encountered, maintain the quotation at 
£8 delivered Birmingham, but it is unlikely they would 
refuse a good order offered at 2s. 6d. less. Business in 
strip continues fairly good, and enables rollers to main- 
tain the quotation of £7 10s. to £7 15s. Demand, in spite 
of the removal of Belgian and German competition, has 
not been maintained as they expected it to be, with the 
result that makers in some branches are now urgently 
in quest of orders at prices much below those at which 
contracts could have been made seven or eight weeks back. 


New Features in Spelter and Galvanised Iron. 


Manufacturers of galvanised sheets hope that 
by reducing quotations they may induce shippers to come 
on the market again. Moreover, the large fall in the price 
of spelter and the removal of all grounds for anxiety as 
to the regularity of the spelter supply, have placed the 
sheet mills in a more advantageous position. Export 
orders are now accepted at £13 5s. and £13 7s. 6d. f.o.b. 
Liverpool for 24 gauge corrugated sheets. Quotations 
range up to £13 15s., according to quality. Merchants 
and others are making inquiries with a view to business, 
though actual transactions still drag. There is little 
life in South Staffordshire black sheets. Prices of the 
latter vary from £8 2s. 6d. to £8 5s. for doubles. Govern- 
ment is taking galvanised sheets in less quantity than 
was expected, and a change of method in roofing the 
soldiers’ huts was rumoured on ’Change to-day, which 
will further reduce the demand. Mr. C. Braby, of 
Frederick Braby and Co., Limited, the well-known 
galvanising house, has just expressed the opinion that we 
ought not to be dependent upon a single country for our 
supplies of spelter. The greatest evils, he suggests, result 
from the existence of foreign combines in spelter, lead 
and other metals, and such combines should be prevented 
from operating in this country. Mr. Whitby, of Messrs. 
George Warren and Co., does not consider that there 
need be any fear of any return of the late shortage in 
spelter supplies now that more metal is arriving from 
America than the trade can possibly use. He approves 
the steps which the Government is taking to encourage 
the erection of additional spelter works in Great Britain. 


Pig Iron. 


Pig iron makers are faced with the necessity of 
meeting the demand for lower prices, owing to the dragging 
of military operations on the Continent. But in view of 
the cost of production they are not disposed to give way 
much. Here and there business is accepted at less than 
regular quotations. Foundry iron is neglected. Quota- 
tions rule as follows :—South Staffordshire common forge, 
55s. and upwards; part-mine, 59s. to 60s.; best all-mine 
forge, 80s. to 82s. 6d.; foundry, 90s.; cold blast, 130s.; 
Northamptonshire forge, 57s. to 58s.; Derbyshire, 58s. 
to 59s. 


Steel Market. 


There is some inactivity in the steel market. 
The works generally have enough work to keep them 
going, but most of them could do more. The trade in 
sections is irregular. As regards demi-products, there 
is more pressure to sell than to buy. The home produc- 
tion, on the faith of the stoppage of foreign supplies, has 
been stimulated beyond the immediate requirements of 
the market. Bessemer billets and bars rule at £5 5s., 
while 2s. 6d. to 5s. extra is asked for Siemens sorts. Steel 
masters hereabouts, who are watching the trend of the 
American iron and steel trade just now with exceptional 
interest, note with some remark the statement which has 
just come across to this side that the contracts booked 
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for structural material during September are estimated 
at 38 per cent. of the full American working capacity. 


Alfred Hickman, Limited, and War Interests. 


The great steel firm at Bilston, near Wolver- 
hampton, of Sir Alfred Hickman, Limited, has this 
week received the hearty congratulations of the entire 
‘ron and steel trades at the news from the front that 
sir Alfred Hickman, second baronet, grandson of the 
late founder of the firm, who is serving in the Guards 
regiment, and who some time back was reported wounded 
and missing, has now safely recovered, but is a prisoner 
in Germany. The news comes through the British 
Minister at The Hague. It is a remarkably noteworthy 
circumstance that seventeen members of the Hickman 
family are now attached to one or other of the two services. 
Brigadier-General T. E. Hickman, also a member of the 
Staffordshire steel firm, and who is uncle to Sir Alfred 
Hickman, has done yeoman service in raising a Stafford- 
shire battalion for Lord Kitchener’s Army, and is now 
in freland commanding a brigade of the new army formed 
from Ulster Volunteers. 


Engineering Trades and War Orders. 


Engineering continues excellent, and many 
Birmingham, Coventry and Wolverhampton works are 
on overtime. This activity exists not only in regard to 
firms having Government orders. Makers of machinery, 
in particular for the metal trades, have orders from some 
manufacturers who are taking up the supply of manu- 
factures laid down by Germany. Government orders 
which have been placed throughout the district for 
immediate execution cover a wide range of the metal- 
working industries. They represent an immense tonnage. 
[t is mainly due to them that the percentage of unem- 
ployed labour remains low. In the case of not a few 
manufacturers the contracts undertaken can only be 
fulfilled by keeping plants in continuous operation. 
There are relays of workpeople, while other branches, 
including engineers on emergency work, are going at 
high pressure. Some departments of the chain trade 
have important contracts in hand arising out of the crisis. 
Firms which went in largely for light motor delivery 
vans on the outbreak of war have been a little disappointed 
with the inquiries to date. The competition of the cheap 
motor car from America is said to be difficult to meet. 
Rirmingham carriage and wagon companies are, however, 
engaged in the manufacture of heavy road vehicles for 
army transport. Advices from South America—this 
industry’s best customer—are not, unfortunately, reassur- 
ing as to an early recovery of the finances of those 
Republics. It is feared that orders which were expected 
to be put in hand almost at once will be still held over. 
With few exceptions, motor cycle and cycle works have 
had recourse to overtime. This is an extraordinary 
experience at this time of the year. There are to be no 
national or metropolitan cycle and other shows this year. 
But even if there had been, Birmingham and Coventry 
firms would have had but little time to exhibit. Instead, 
they are devoting their whole energies to the manu- 
facture of motor cycles and ordinary cycles for war 
purposes. Orders have been showered in by the British. 
French and Russian Governments. For motor bicycles 
the Russian Government is at the moment the largest 
customer. Russia is prepared to take practically all the 
machines the industry can produce, its minimum require - 
ments being 3000 machines. Coventry, Birmingham and 
Wolverhampton firms all share in the orders. Coventry 
firms alone have received Russian demands for, it is 
estimated, 1700 motor cycles. India, Australia, New 
Zealand and America are taking about their usual extent 
of ordinary export trade consignments of motor bicycles. 
Local firms have no stocks left. When the extraordinary 
trade in war material dies down the works will be fully 
employed in replenishing the warehouses. One Coventry 
company has just booked a British War-office order for 
3800 pedal cycles. Large numbers of men have left the 
Birmingham sporting gun trade for the two Birmingham 
works producing military weapons. On the sporting gun 
side trade is slack. Shipments of the latter are now very 
small compared with ordinary times. The number of 
pieces exported in September was only 2758, compared 
with 18,543 in September, 1913, and the value was only 
£11,991, as against £34,839. The War-office has, it is 
rather remarkable, not seen its way to adopt a suggestion 
that the Birmingham trade should be encouraged to 
set up plant for the production of service rifles. What was 
wanted was a guarantee from the War-office to take a 
certain production, and this has been denied us. 


Birmingham's War on German Trade. 


Although some time must elapse before tangible 
results are secured, progress, though slow, is being made by 
Birmingham manufacturers in the trade war against 
Germany. Manufacturers have shown their desire to 
profit by the situation by the advantage they have taken 
of the inquiry bureau opened by the Birmingham Chamber 
of Commerce. Since the Chamber announced its 
readiness to supply any information it has received 
and answered many thousands of requests. A com- 
mendable desire has also been evinced to gain first-hand 
knowledge of the type of article which Germany has been 
making for the colonial markets. Existing financial 
conditions, however, are a serious obstacle in the way of 
full advantage being taken of the information which has 
been gained and of the openings that are offered. Some 
of the articles formerly exploited by Germany are now 
being made in Birmingham. But a really substantial 
step forward cannot be taken until manufacturers have the 
means to lay down the new and extra plant which is neces- 
sary. Unfortunately, much of the money required is 
represented by foreign debts, now locked up. In the 
meantime those manufacturers who intend bidding for 
the new markets are adopting such preliminary measures 
as are possible. They are considering how near they can 
approach to the prices which have been charged for the 
German products. 


The Patents Court and Candid Criticism. 


Birmingham manufacturers continue greatly 


interested in the proceedings of the Patents Court in deal- 





ing with applications for the suspension of patents held 
by alien enemies. This week an applicant who asked for 
an order to suspend in his favour a German patent for a 
flexible motor horn stated that he intended to obtain the 
brass pieces for his manufacture from Birmingham. The 
applicant, Mr. Felix Heilbronn, trading as Willibald Tweer 
and Co., London, further intimated that the manufacture 
would now for the first time be conducted entirely in 
England. The parts to be obtained from Birmingham had 
hitherto been sent from Germany with completed sections 
and put together here. The patent was taken out by 
Max Bernhardt, Markneukircher. The patentee opposed 
the application and the Comptroller said the applicant 
must satisfy the Court on the points raised, including 
royalty. ‘‘ People,” said the Comptroller, ‘‘ asked why 
all German patents were not confiscated. That was not 
the policy of the Government. Yet the Government 
intended to see that British trade went on in spite of all 
German patents, and the Court would do all it could do to 
promote British trade.” These official remarks are 
variously criticised in Birmingham. Generally speaking, 
it must be confessed they are not considered satisfactory 
or reassuring. One—apparently—machine tool firm, 
writing from Halifax, expresses itself as follows :—‘‘ What 
a strange people we are. We must not trade with any 
German, but we are permitted to carry on trade for him 
by keeping his patents and trade marks alive. Then at 
the close of the war hand him over his share of the profits. 
Where does the Britisher come in? Surely the Govern- 
ment does not think its own countrymen are so foolish 
as to lay down special plant and expensive machine tools 
in order to have the privilege of keeping alive until after 
the war patents for the benefit of Germany. These 
machine tools would in some cases cost thousands of 
pounds. How do British patents stand in Germany ? 
What are the patentees likely to get out of their German 
patents after the war? The Government should make a 
clean sweep and declare all German patents and trade 
marks void.” It may be candidly acknowledged this 
week that many Birmingham manufacturers are of this 
firm’s opinion. 


Foreign and British Moratorium Trading Results. 


At the outset of the war practically a world- 
wide moratorium was declared for the protection of 
financial and commercial interests. The provisions and 
duration of these moratorium laws and other financial 
measures are found to vary widely in different foreign 
markets. With the position further complicated by later 
proclamations of modifications and extensions, Midland 
exporters are a good deal uncertain as to the exact con- 
ditions obtaining in the countries with which they do 
business. Information just published on this subject by 
the Board of Trade has therefore been welcomed in Bir- 
mingham commercial circles. It is ascertained that a 
moratorium in some form or other still exists in many of 
the overseas markets. As regards our own moratorium, 
and in turn its expiration, this legislation happily seems 
to have affected the Midland trade position as between 
the wholesaler and the retailer far less than could have 
been expected. The small diversion of this class of trade 
from its normal channels, apart, of course, from its curtail- 
ment, has this week been described by the secretary of the 
Wholesale Traders’ Association, which, operating all over 
the country, has its headquarters in Birmingham. Mr. 
Poppleton sketched the experience of this association. 
The whole of the accounts that came into the association 
for collection, he said, were from manufacturers and 
factors, and against the retailers. The proportion of 
accounts, which in the ordinary way were paid on appli- 
cation and before any proceedings were taken, was 60 per 
cent. Since the outbreak of the war the amount and the 
number of accounts sent in were nearly normal. No pro- 
ceedings of any kind had been taken—the association 
advised all its members not to enter cases—and the 
amount voluntarily paid on application was 40 per cent. 


Censored Cables and Trade Satisfaction. 

Birmingham merchants and manufacturers 
receive with much satisfaction this week the information 
that the Government proposes to allow the resumption of 
the use of a limited number of authorised codes for tele- 
graphic traffic between the United Kingdom on the one 
hand and countries outside Europe on the other. A 
further announcement will, it is understood, early be made 
as to the date on which the concession will come into 
force. The concession is the more welcome since much 
inconvenience to merchants and manufacturers and extra 
costs had been entailed by the suspension. In ordinary 
times traders use recognised codes to express many words 
in one and thus save expense. Since the outbreak of war 
the Government has laid it down that codes must not 
be used, not even for addresses, and the consequence is 
that merchants’ costs have been greatly increased. They 
state that the censorship has been much too rigorous, 
as not even recognised trade expressions have been 
allowed. For instance, in ordinary times the code for 
‘free on board” is the one word “ fob,’? but now it is 
necessary to write the expression in full. The same 
applies to the expression ‘‘ cost insurance freight,’ which 
was previously coded as “cif.” To restrict ordinary 
trade expressions is, it is held, quite unnecessary, even in 
time of war, and traders are very glad that a reform is 
now about to be made. 


Great Advance in Walsall’s Materials. 


The Birmingham and Walsall leather firms who 
are engaged upon the great War-oftice contracts referred 
to last week find that raw material is still going up in price 
very rapidly. Leather was abnormally dear for a long 
time before the war, owing to the increased demand for 
the purposes of the motor industry coupled with a shortage 
of hides. Then came the war. The enormously increased 
consumption of leather by firms supplying the British 
and French Governments with military saddlery and har- 
ness and other equipment caused prices to advance by 
leaps and bounds. Raw hides are fetching prices never 
known in the history of the trade, and the appearances 
are that the rise will go still further. 


Miscellaneous. 


The secretary to the Wolverhampton Chamber of 
Commerce has made known this week that he is frequently 





receiving inquiries as to where certain classes of goods can 
be obtained in the district, and applications from persons 
who desire to represent manufacturers in this country 
or in foreign or colonial countries. With reference to the 
former class of communication he states that he will 
forward to each inquirer a list of the members of the 
Chamber with their addresses and trades. As to the latter 
classes of inquiry, they will be filed in the order of their 
dates so that they may be inspected from time to time by 
members of the Chamber. Birmingham light hardware 
manufacturers note with interest this week that a British 
toy factory has just been opened at Caversham, Reading, 
to manufacture toys of a type hitherto imported from 
Germany. Arrangements are being made to employ young 
persons in their own homes as well as at the factory. It 
is hoped a thousand persons will soon be thus employed. 
It is claimed to be the first British toy factory established 
on modern lines, and it is the first practical result of the 
London Toy Exhibition promoted by the Board of Trade. 
In the important pottery and earthenware trades of North 
Staffordshire the branch hardest hit by the war is sanitary 
ware, in which the home trade is practically stagnant owing 
to the slump in building operations, and very little is being 
done on export account. In the china and general 
earthenware branches manufacturers, as the result of the 
recent exhibition held by the Board of Trade in London, 
have happily taken up the production of some articles 
of pottery previously of German and Austrian manu- 
facture for which there is a market in this country. 


Extra Revenue for Birmingham’s Waterworks. 


The Water Committee of the Birmingham Cor- 
poration this week recommends an important change in 
the charges to domestic consumers so as to produce an 
increased revenue of £45,000 per annum, which is equiva- 
lent to a rate of 3d. in the pound. For some time past 
this class of users has been obtaining its water too 
cheaply, having regard to the interests of other consumers, 
and the financial condition of the Water Department has 
been unsatisfactory, deficits of £40,000 per annum having 
of late occurred. The present water rent for domestic 
supply amounts to some £180,000 yearly. It is now pro- 

osed to increase rents in the bulk so as to produce the 
additional revenue required of £45,000, and also to substi- 
tute for the present somewhat arbitrary and inequitable 
system of charges a flat rate charge of 10 per cent. on 
rateable values. The new charges have, of course, met 
with some criticism, but it is a fact that what may be 
termed artisan and lower middle class property will actually 
benefit, whilst the lowest class of house property will have 
to pay slightly more and best properties considerably 
more. It is only fair to point out that in the near future 
a large portion of the extra revenue will be absorbed in 
the charges incidental to the capital expenditure of 
£700,000 on the new additional pipe line which has just 
been begun from Wales. 


New Sewerage Works. 


The Kidderminster Corporation has this week 
accepted a recommendation from its Drainage Committee 
that the plans and estimates of Messrs. Wilcox and Raikes, 
engineers, relative to new sewerage and sewage disposal 
works, be accepted and that application be made to the 
Local Government Board for sanction to borrow £31,000, 
the estimated cost. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Situation. 


Ar the beginning of the war many Northern 
industries were stunned by the dread calamity. A large 
proportion of our overseas trade came to an end, and the 
absence of certainty and security shattered much more. 
The weeks that have followed, however, have witnessed 
a wonderful recovery. The first panic has passed, and 
the collapse of trade that might have been feared at first 
has been avoided, due in no small! measure to the wise and 
careful methods adopted by leaders of finance and captains 
of industry. But at the root of the great problem of 
maintaining trade and employment, especially on the 
North-East Coast, lies the vital question of the command 
of the sea, and in this the British Navy has proved beyond 
all doubt its supremacy. It is maintaining a pathway 
for our commerce to the ends of the earth so that to the 
Navy the greatest credit must be given. Taken generally, 
the trade position in the North is very encouraging, 
within the limitations imposed by an almost world-wide 
war. The trades that are busiest are, of course, those 
most closely connected with the business of war, some of 
which are working practically night and day. Consider- 
able activity prevails in the private shipyards, while 
the difficulty of keeping the great iron and steel works 
in operation has not proved to be as great as many at 
first anticipated. As a matter of fact, some departments 
of the steel trade have been very active indeed, there 
being firms that never experienced a better period. This 
is chiefly amongst the highest grade manufacturers. 
The only fly in the ointment so far as the northern trade 
is concerned is the position of the coal industry, which 
appears to have been more adversely affected than any 
of our other great coalfields. No doubt matters will 
adjust themselves more satisfactorily in time. A series 
of successful encounters on the part of the Allies would 
certainly act as a stimulant. There are many who imagine 
this country will be able to do as she pleases as regards 
trade. But trade is not won in a day, and the progress 
is sure to be slow. The expiration of the moratorium so 
far has been attended by none of those disastrous con- 
sequences which were feared by many interests. Some 
difficulty is still being experienced in making satisfactory 
financial arrangements with regard to export trade, while 
the rise in freights and the increased cost of working 
steamers through war risks, &c., also assist to prevent 
any great expansion of business. But while there is still 
a good deal of uncertainty as to the outlook, it is a matter 
for congratulation that trade has withstood so well the 
unprecedented shock of a great European war. 
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Cleveland Iron Trade. 


The Cleveland pig iron trade clung to the 
optimism it developed early in August with a good deal 
of tenacity, but very much like pressimism supplanted 
it last week. This week, however, there has been a 
marked improvement, and although little business has 
passed, there has been more disposition to trade. The 
more encouraging war news has had a strengthening 
influence, and the improvement in values has had the 
effect of bringing makers once more into the market. Last 
week makers had probably the worst experience as 
regards sales that they have had for very many years. 
With the price of the ruling quality down to 49s. 3d., 
they could not possibly compete, and the business done 
was, consequently, restricted to warrants, with the 
result that the Public Store has since shown some reduc- 
tions. With the price at 50s., makers are willing to sell, 
though it is well below the cost of production. But the 
shipping season is nearly over, and with the winter coming 
on they are anxious to get some orders on their books. 
There is, it is to be feared, a dull period ahead, values are 
extremely uncertain, and there is nothing to show that 
even the advance of the last few days will be maintained. 
But every effort is being put forth to keep the trade 
going, and there will be no further restrictions of output 
unless such a step becomes absolutely unavoidable. The 
number of furnaces in blast in the North-East of England 
still remains at seventy-one, the figure of a week ago. 
Though shipments of pig iron from the Cleveland district 
show a good improvement on those of last month, they 
fall considerably below those of a year ago. So far this 
month they average 2200 tons per working day, against 
a daily average of 1659 tons last month, and 3564 tons 
in October a year ago. No 3 G.M.B. Cleveland pig iron 
is 50s.; No. 1, 52s. 3d.; No. 4 foundry, 49s. 6d.; No. 4 
forge, 49s. 3d.; and mottled and white iron, each 49s.— 
all for early delivery. 


Hematite Pig Iron. 


There has been little or no improvement in the 
position of the East Coast hematite pig iron trade. For 
some weeks past only small lots have changed hands, 
and with the supply greater than the demand, values are 
showing progressive weakness. Some business has been 
recorded this week in mixed numbers at 63s. 6d. for small 
lots, but there is little doubt that a good contract could 
be made at 63s. With the price at 63s. 6d., or thereabouts, 
hematite makers are in a better position relatively than 
the Cleveland pig iron makers. Raw materials are 
cheaper, and they can still show some margin of profit 
on manufacture. 


Iron-making Materials. 

There is no interest being taken in the foreign 
ore trade. The position is conditioned by the tendency 
in the hematite trade. At present consumers are indifferent 
for they have fair stocks and seem determined in the 
present state of business to postpone making new con- 
tracts as long as possible. Sellers are quoting 17s. 6d. 
for best Bilboa Rubio of 50 per cent., ex ship Tees, and a 
price as low as 17s. has been mentioned in some quarters. 
Sellers, however, show no intention to break the quota- 
tion, particularly as ore for basic steel purposes is being 
sold at a figure fully equivalent to Rubio at 17s. 6d. 
Moreover, freights are showing an upward tendency. 
The coke trade shows but little change, but it is evident, 
in view of the low values of Cleveland pig iron, that the 
price will have to give way. At the moment, however, 
the downward tendency is being slightly arrested by 
better shipments and by a curtailment of output. For 
good medium furnace kinds the quotation varies from 
17s. 6d. to 18s., and 17s. 9d. appears to be still about the 
average price. Inferior qualities can be obtained well 
below this figure, but pig iron makers can avail themselves 
but sparingly of this relief. 


Manufactured Iron and Steel. 

There is no abatement of the activity at the works 
producing finished iron and steel. A quiet demand is 
reported just now, but the position of manufacturers is 
not in the least weakened, because they have good order 
books. Billets are in great demand and there is an 
abnormal production in this department owing to the 
cutting off of supplies from Germany and Belgium. There 
is an easier tendency in the steel rail trade. The big 
Australian order which has been the cause of much com- 
petition for some time, secured by a Teesside firm and 
mentioned in my last letter, is stated to have been placed 
at a very low price. The market price of rails, which is 
nominally about £6 5s., has fallen, and there is not much 
doubt that a decent line could be booked at £6 f.o.b. 
Conditions are improving in the galvanised sheet trade 
and further Government orders are reported to have been 
placed. Prices remain unchanged at £13 15s. to £14 for 
sheets of 24 gauge. The following are the principal 
market quotations :—Common iron bars, £8 to £8 2s. 6d.; 
best bars, £8 7s. 6d. to £8 10s.; best best bars, £8 15s. 
to £8 17s. 6d.; packing iron, £6 5s.; iron ship angles, £8 ; 
iron engineering angles, £7 103.; iron ship plates, £7 5s.; 
iron girder plates, £7 5s. to £7 7s. 6d.; iron ship and girder 
rivets, £9; steel bars, basic, £7 10s.; steel bars, Siemens, 
£7 15s.; steel ship plates, £7 5s.; steel boiler plates, £8 5s.; 
steel ship angles, £7; steel engineering angles, £5 15s. to 
£6; steel sheets, singles, £8 5s. to £8 7s. 6d.; steel sheets, 
doubles, £8 10s. to £8 12s. 6d.; steel joists, £7 2s. 6d. to 
£7 5s.; steel hoops, £8 to £8 2s. 6d.; steel strip, £7 5s. to 
£7 7s. 6d., all less 24 per cent. Heavy steel rails, £6 5s.; 
steel railway sleepers, £7 net f.o.b. Cast iron chairs, 
£4 5s.; cast iron pipes, ljin. to 2}in., £6 7s. 6d.; 3in. to 
4in., £5 17s. 6d.; 5in. to 8in., £5 12s. 6d.; 10in. to 16in., 
£5 15s.; 18in. to 24in., £5 15s.; cast iron columns, plain, 
£7 7s. 6d.; floor plates, £3 10s., f.o.r. at makers’ works. 


Shipbuilding and Engineering. 

Great activity is noticeable in almost every 
department of these trades. On the Tyne the work in 
progress is of the highest quality, the greater proportion 
of it being for the Admiralty. The latest available figures 


for unemployment in the shipbuilding trade, showing as 
they do a decrease, appear to be sufticiently reassuring to 
justify the hope that the industry will not be greatly 


affected either during the continuance of the war or imme- 
diately after its termination. Undoubtedly much good 
has accrued from the arrangement entered into between 
the employers and the labour organisations under which 
men for whom no work was available were transferred 
to other yards, but the scheme, while it has had some effect, 
can scarcely alone account for the progressive decrease 
in unemployment. Indications are not wanting to show 
that shipowners are gaining confidence, thanks to the 
effective work which is being carried on by the British 
Navy, and it appears probable that many of them will 
not delay placing their orders for vessels until the end of 
the war. As far-sighted men of business they should be 
the first to recognise the danger of such delay. The 
declaration of peace is bound to see an immediate demand 
for vessels of all kinds to replace those that have been 
sunk or captured, and as a consequence prices will arise 
and difticulty will be experienced in obtaining reasonable 
delivery. Already a few inquiries for new tonnage are 
reported, and prospects in the shipbuilding trade may be 
regarded as exceedingly bright. 


The Coal Trade. 


Coalowners have not an easy life of it, for business 
is fraught with much difficulty. There is, however, a 
better tone prevailing. The improved war news is clearly 
responsible for this. The North has been the hardest hit 
of all our coalfields. There are several reasons for this, 
amongst the chief of which is that the demand that was 
cut off for Northern European countries was supplied in 
very great degree from the Durham and Northumberland 
coalfields, some others shipping comparatively little to 
those countries. For instance, taking the figures for the 
last normal year, in actual tonnage we find that to the 
group of Northern European countries—Belgium, Ger- 
many, Norway, Sweden, Denmark, Holland, and North 
Russia—the North-Eastern ports sent 11,000,000 tons, 
whereas the Welsh ports with a slight addition from 
Bristol sent only 1,400,000 tons. The North-Eastern 
ports depend more on the German and northern trades 
and the Welsh ports more on the French and southern 
trades, where the effect of the war is much less marked. 
There should, however, soon be a much better demand 
for North Country coal for neutral countries, for the war 
has very materially checked the coal mining industries 
of Germany, Belgium, and France. The general position 
of the market has not shown much alteration this week, 
but there is a more cheerful feeling, the better newsr fom 
naval circles giving greater confidence to both shipowners 
as well as merchants. The continued scarcity of tonnage 
is still seriously affecting colliery shipments, and although 
new business is coming forward most sparingly, producers 
decline to make any concessions, seeing that they would 
be futile in the way of inducing further business. Durham 
collieries are fairly busy on contract account, whilst 
Northumberland steam collieries are reported as having 
secured further orders of the hand-to-mouth kind. The 
coking coal demand, which is, next to that for gas fuel, so 
important for Durham, remains dull. The following are 
the principal market quotations :—Durhams: Best gas, 
12s. 3d. to 12s. 6d.; second gas, lls. to Ls. 3d.; special Wear 
gas, 12s. 6d. to 13s.; smithy, lls. to Lls. 6d.; cooking, 
unscreened, 10s. 6d. to 1ls.; coking smalls, 10s. to 10s. 6d.; 
ordinary bunkers, 10s. 6d. to I1s.; best bunkers, Lls. 9d 
to 12s.; foundry coke, 19s. to 20s.; furnace coke, 17s. 9d.; 
gas coke, lls. 6d. to 12s. 6d. Northumberlands: Best 
Blyths, 13s. to 13s. 3d.; second Blyths, L1s.; unscreened, 
10s. 6d. to lls. 6d.; best smalls, 8s. 3d.; bunkers, 10s. 9d. 
to lls. 3d.; households, 15s. to 16s.; Tyne prime steams 
12s. 6d.; Tyne second steams, Ils. to lls. 6d.; special 
smalls, 9s. 6d.; ordinary smalls, 7s. 6d. 


Trade Statistics. 


Notwithstanding the serious effect on trade of 
the war the statistics for the port of Middlesbrough for 
the past quarter, issued by the Chamber of Commerce, 
compare very favourably with those for the correspond- 
ing period of a year ago. It is estimated that the make 
of pig iron within the port reached 572,000 tons, as com- 
pared with 595,000 tons made during the preceding quarter 
and 667,000 tons in the same quarter a year ago. The 
biggest drop is shown in the shipments of pig iron. ‘The 
total for the past quarter is returned at 147,082 tons both 
coastwise and foreign, against 305,000 tons in the third 
quarter of 1913. The shipments of manufactured iron 
and steel, both oversea and coastwise, for the quarter 
totalled 141,446 tons, as compared with 167,830 tons a year 
ago. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MaANcHEstER, Thursday. 
Another Poor Market. 

Tue weekly market on the [ron Exchange was 
poorly attended, and, as usual, actual business was on a 
small scale. Still, there was a better undercurrent, and 
in pig iron buyers displayed more inclination to operate 
for forward delivery. Finished iror and steel remained 
weak. Manufactured copper and tough ingots were 
lower. Sheet lead unchanged. 


Quotations, 


Lincolnshire No. 3 foundry, nominal; Staf- 
fordshire, 59s.; Derbyshire, 58s.; Middlesbrough, open 
brands, 58s. Scotch (nominal): Gartsherrie, 69s.; Clyde, 
68s. 6d.;  Glengarnock, Eglinton, Monkland,  66s.; 
Summerlee, 68s., delivered Manchester. West Coast 
hematite, 75s. to 75s. 6d.; East Coast ditto, 70s. to 7ls., 
both f.o.t. Finished iron: Bars, £8 5s.; Lancashire 
hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; sheets, 
£9 7s. 6d. Steel: Bars, £7 15s. to £8 5s.; steel hoops, 
£8 15s.; plates for tank, girder and bridge work, £7 10s. 
to £7 15s.; English billets, £5 15s.; cold drawn steel, 
£10 to £10 10s. Copper: Sheets, strips, &c., £72 per ton, 
small lots 9}d. per lb.; rods, £72 per ton, small lots 
93d. per lb.; tough ingots, £54; best selected, £54 10s. 





per ton. Copper tubes, 9jd.; solid drawn brass tubes, 


7id.; brazed brass tubes, 94d.; condenser tubes, 8id; 
condenser plates, 74d.; rolled brass, 74d.; brass turnine 
rods, 8d.; brass wire, 7}d.; yellow metal, 74d. per Ib, 
Sheet lead, £24 5s. per ton. English tin ingots, £129 
per ton. 


The Lancashire Coal Trade. 


There was a sparse attendance on the fron 
Exchange, and inquiries for house coal were not so 
numerous as has been the case for the past two or three 
weeks, From the outside districts there is a slight easing 
off in the advanced prices made on October Ist. ‘Ii, 
position in slack and engine fuel is very uncertain, and 
prices are variable. Shipping coal is on about last week's 
basis. Quotations :—Best Lancashire house coal, 17s. 8d. 
to 18s. 10d.; good medium, 16s. 2d. to 17s.; domestic 
fuel, 13s. 5d. to 14s. 5d.; screened steam coal, Ils. (a, 
to 18s.; slacks, 8s. to 10s. per ton at the pit. 


German Dyes. 

The dyeing industry is one of considera)le 
prominence in this district, and the cutting off of th» 
supply of dyestuffs, which were chiefly obtained froin 
Germany, is having a very serious effect on the trade. {{ 
this trade is to be continued some way out of a most 
difficult situation will have to be devised, although expert 
opinion does not seem to consider it possible for British 
industry to capture a specialised trade which our Teutonic 
neighbours have made peculiarly their own. All the 
principal processes are covered by patents and the capital 
required would be enormous. Nevertheless, somethiny 
might be done to help, and the appointment of a Board 
of ‘Trade Committee is a step in the right direction. A 
committee has been formed comprising some of the leadiny 
users of dyes in Lancashire and Yorkshire. What thie 
outcome of the committee’s deliberations will be, it i., 
of course, impossible to forecast. It may take the fori 
of a large syndicate whose efforts might be directed either 
to the organisation of a large scheme to attack the Germans 
on a considerable scale, or temporary measures may he 
contemplated to tide over the period of the war. Oi, 
some hands it is thought that the only successful way to 
build up a dyestuff trade commensurate with requir 
ments is by the State rendering financial assistance hy 
means of a subsidy. For the present it would seem that 
the British public will have to do without those dyvs 
which have been exclusively obtained from the enemy 
country. 


Lancashire Boiler Trade. 


This is one of the branches of local industry 
which has for some yeers shown signs of decay. It is not, 
however, able to claim that its troubles can be laid at 
the door of the foreign competitor. As a matter of fact, 
German engineers have not entered into competition wit! 
the Lancashire boilermakers, whose troubles, [ fear, are 
largely of their own making, coupled with the growiny 
use of the water-tube steam generator. There has been 
a great deal of almost insane competition for trade amongst 
the boilermakers of this district for many years, with 
the result that the trade generally has scarcely been worth 
carrying on. The Lancashire boiler is an appliance that 
need not fear competition for factories and other places 
where rough usage 1s met with. Yor pressures up to about 
100 lb. per square inch no difficulties were met with in 
designing a satisfactory boiler of this type, but with the 
introduction of high pressures some difficulty was en- 
countered in combining flexibility with strength. There 
are plenty of boilers in use in this district which have been 
regularly at work night and day for a quarter of a century, 
and with proper care and attention the life of such boilers 
is practically unlimited. In recent years satisfactory 
means have been introduced to provide the necessary 
elasticity by giving flexibility to the end plates and by 
introducing corrugated furnace flues. 


Accrington Corporation Gas Power Plant. 


I understand that the whole of this plant is 
now practically completed, and it is hoped that the 
additional engines will be ready to take their load some 
time this month. . Each of the new National engines is 
capable of generating 1000 horse-power, and one is coupled 
to an alternating-current generator by Bruce, Peebles 
and Co., while the other drives a direct-current generator 
by the same makers. Both engines deliver their exhaust 
gases to one exhaust-heated boiler made by Ruston, 
Proctor and Co. The gas producer of .2000 horse-power 
capacity is similar to that which has been in use for over 
twelve months, and is the product of the Power Gas 
Corporation, Limited, Stockton-on-Tees. 


The Engineering Trades. 


Work in this district is still very unevenly dis- 
tributed amongst the different branches. Most of the 
machine tool makers are on full time, as are also the loco- 
motive builders and electrical firms, and there is difficu!ty 
in obtaining high-class labour. In other works, however, 
the state of trade is not so satisfactory and orders are not 
coming in so well as they promised to do about a month 
ago. A decided improvement in the military situation on 
the Continent would have a stimulating effect on the engi- 
neering trade generally. Several firms in the Manchester 
area rely chiefly upon export business to the Continent, 
and these are passing through a trying period. One of 
these—and this is one of the largest in the district—sus- 
pended the payment of its dividend when war broke out, 
although the dividend had already been declared. The 
directors have now decided that the prevailing conditions 
are such as to justify them in paying the dividend and 
the shareholders have been notified to this effect. In 
view of the widespread lack of employment which exists 
in the textile and textile machinery trades it is pleasing 
to be able to report that after a three months’ suspension 
of operations at Messrs. Howard and Bullough’s works 
at Accrington owing to a labour dispute, matters have been 
amicably settled between the employers and the men and 
the works will be reopened next week ; a ballot of the men 
who were members of the Amalgamated Society of Engi- 
neers having resulted in the decision to accept the proffered 
terms. The strike threw about 4000 workpeople out of 





employment. 
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Barrow-in-Furness, Thursday. 
Hematites. 

Business in the hematite pig iron trade of this 
district is not particularly brisk outside certain buyers, 
and there is @ tendency in some cases to deal from hand 
to mouth. The requirements, however, of steel makers, 
both at Barrow and at Workington, are very considerable 
and a large tonnage of iron is thus going into immediate 
consumption. This is likely to be the case for some time 
to come. ‘The whole of the iron produced from the twenty- 
two furnaces in operation is being used, and at the same 
time the stores of warrant iron held are small, only 3041 
tons, whilst makers hold no stocks worthy of mention. 
Prices are about the same, with makers quoting parcels 
of mixed numbers of Bessemer iron at 73s. per ton net 
f.o.b. The trade in special iron is good, and 80s. per ton 
is being quoted. This is an increasing trade. Warrants 
are idle at 66s. per ton net cash. Nothing has been done 
for some time. 


Iron Ore. 


The iron ore trade for the most part is well 
employed, The only exception is the Lindal Moor district, 
where another pit has been closed down. At the whole 
of the other mines, both in North Lancashire and Cumber- 
land, there is marked activity. Prices are firm, with 
good average sorts quoted at 15s. to 17s. per ton, and the 
best ores, such as those raised at Hodbarrow Mines, are 
at 22s. per ton net at mines. Spanish ores are in good 
steady request, and are quoted at 16s. to 18s. per ton 
delivered to West Coast furnaces. Regular supplies are 
arriving. 


Steel. 

. There is activity to report in the steel centres 
of Barrow and Workington. At the former place a good 
output is being maintained of steel rails, although the 
whole of the plant is not working. The plate mills, too, 
at Barrow are busily employed, and there is a busy state 
of affairs in the hoop departments, and in some 
other branches of the works. At Workington the rail 
mills are well employed. The general demand for steel 
sections is steady. Heavy rails are at £6 5s. to £6 10s. 
per ton. Light rails are £7 10s. to £8 per ton, and heavy 
sections of tram rails are at £7 15s. per ton. Ship plates 
are in good trade at £7 7s. 6d. to £7 10s., with boiler plates 
at £8 to £8 5s. per ton. Hoops are at £9 5s., and represent 
a steady business. There is a fair demand for various 
sections of bar steel. 


Shipbuilding and Engineering. 


These trades are well employed and are likely 
to remain 80. 


Fuel. 


There is a good demand for coal, and steam sorts 
are at 15s. to 17s, per ton delivered. East Coast coke is 
quoted at 20s. to 23s. per ton delivered, with Welsh sorts 
at 18s. 6d., and Lancashire qualities at 17s. per ton 
delivered 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
“*Diverted ” Trade. 


A pay or so ago I had an interesting conversation 
with a director of one of the largest steel concerns here— 
a firm with important continental connections and a big 
turnover with the United States. We first spoke of trade 
in the latter country and Canada and he mentioned that, 
quite contrary to the popular belief that the European 
war would be good business for the States, things there 
and in the Dominion were just now as flat as ditch-water— 
a fact which means a great deal to Sheftield. So far as 
Canada is concerned improvement from the reaction 
following the land boom of four or five years ago has 
been very slow indeed and is now, of course, retarded by 
financial difficulties induced by the war. A somewhat 
similar state of things prevails in Australia and China, 
from both of which countries, as well as from Canada, 
there has been great expectations in the way of demands 
for railway material. It is known, however, that stupend- 
ous railway undertakings are projected in China and very 
large ones in Australia, and as soon as the political atmos- 
phere has cleared and the financial position improved it 
is certain that the railway material promises from the 
Commonwealth, South Africa, and China will be forth- 
coming. It is this point of view which gives hope that the 
present rush of Government work will be followed up pretty 
closely by orders which are now being held back by force 
of circumstances, as well as by work in connection with 
the renewal of railway lines, bridges, and. buildings 
destroyed in the course of the war. Another thing which 
the director pointed out to me was that a good deal of 
“diverted” trade is already coming to Sheffield in the 
way of marine castings, especially the kind used in the 
construction of merchant vessels, particularly tramp 
steamers—what is known as second-class shipbuilding. 
Builders on the Tyne, Tees, and the Clyde have been for 
long satisfying many of their requirements in the direction 
indicated in German markets, which are now, of course, 
closed to them. Whether it was in consequence of the 
cartel system or by secret Government subsidies, or what, 
the fact remains that the German manufacturers were 
able to supply these castings at ridiculously low prices— 
prices which the English firms could not entertain. How 
very low the figure has been may be gauged from the fact 
that, being compelled to return to the home market, ship- 
builders are having to pay fully 50 per cent. above the 
German quotations for the same thing. Of course, after 
the war it will be a very long time before Germany will be 
able to offer such low prices again, and in the meantime 
it is to be hoped that steel manufacturers and ship- 
builders’ ideas as to values may more nearly approximate 
—at least sufficiently so to retain permanently the trade 
now diverted from Germany to the home market. After 


all, “ cateh-custom,” which will return to Germany as 
It is sound, 


Soon as peace is restored, is little desired. 





permanent, and reasonably profitable business that is 
wanted and which, with the display of a reasonable spirit 
on both sides, should be secured. 


More German Dodges. 


In a recent report I mentioned the fact that 
German travellers remaining in this country were using 
their influence with former customers to induce them to 
“ transfer the business to a firm making similar lines in 
Holland.” Of course, the Dutch concerns were simply 
agents for the German makers, and it was a recognition 
of the possibilities of Holland as a go-between for German 
and British firms—where any of the latter would stoop 
to such an unpatriotic transaction—that caused our 
Government to take the steps that it recently did. How- 
ever, it seems to be pretty well recognised that up to the 
outbreak of war several Sheffield firms had been placing 
rather heavy orders regularly for light tools such as pliers, 
pincers, and hammers, as well as penknives and ordinary 
and safety razors, all of German manufacture. One of 
the German firms that had been receiving these orders 
has now written to a Sheftield concern to the effect that 
arrangements have been made whereby supplies may be 
continued through Dutch agents if orders are sent to an 
address in Holland. But even that is exceeded by the 
amazing impudence of the German Government. When 
Liége was taken the invaders took possession of the many 
iron and steel works in that district, including the well- 
known Cockerill establishment. At that latter place the 
workmen were informed that their wages would be increased 
by 50 per cent., but that any attempt to damage machinery 
or any other offence committed against the works would be 
most severely punished. Recently one of the former 
proprietors of a steel works thus taken possession of 
arrived in Sheftield and called upon a firm here that had 
been for years doing business with him. The visitor 
stated that he had been sent over by the German 
authorities to collect debts due to the firm and to solicit 
orders for fresh business. When informed that under the 
circumstances such business could not be placed with him the 
Belgian asked that a letter to that effect might be handed 
to him so that he could satisfy the Germans on his return 
to Liége. 


Round the Works. 


When so very much is occurring in the armament 
departments of the big works here, when almost every 
second steel firm of any importance at all is an auxiliary 
armament sbop in one form or another, when you hear 
people speaking of the great German howitzers and asking 
why we cannot turn out weapons like those, the temptation 
is strong to tell something of what you know, if only to 
still the fears of those who think Britain is dropping behind 
in such matters. But for the present little may be 
revealed, though it is certain that nothing is being for- 
gotten. Attention, however, is not wholly absorbed in 
that description of steel used in and for ordnance or for 
warship forgings and castings—other kinds and forms of 
steel for warlike purposes are being turned out. There is, 
for instance, very considerable activity in light steel 
cranks, &c., for aeroplanes and dirigibles and missiles 
used in connection with them, and firms manufacturing 
steel springs for aerial vessels are exceedingly busy. But 
what is more hopeful is that the general bookings for 
industrial steel and steel products are continuing to 
broaden out. New business in these departments during 
the past few days includes very good tonnages of steel for 
Johannesburg, Beira, Shanghai, Delagoa Bay, Bluff 
Harbour (N.Z.), Toronto, Montreal, Chicago, New York, 
Lagos, Sekondi, Lisbon, and the Pirzeus ; edged tools for 
Calcutta and Kuala Lumpur, steel fittings for Durban, 
hardware for Louisville and Calcutta, sheep shears for 
East London, files for Rangdon and the Pirzeus, saws for 
Calcutta and Lagos, and saw plates for Rio de Janeiro. 
On the cutlery side orders have been placed here, from 
amongst other sources, Toronto, Calcutta, and Natal, 
and a contract for electro-plate for Cape Town has been 
booked. The annual tenders of the Admiralty for files, 
engineers’ tools, and joiners’ tools are now in the hands 
of contractors. The quantities are larger than usual, but 
contain no items of a sensational character. Since August, 
in fact, the Admiralty’s requirements have been by no 
means abnormal. The reference in this paragraph last 
week to a contract given by the Chesterfield Corporation 
to the British Westinghouse Electric and Manufacturing 
Company, Limited, for a rotary converter and transformer 
and for a smaller transformer, both with the necessary 
controlling switchgear, at a total price of £2482, should 
have been described as 500-kilowatt and 200-kilowatt 
respectively. The announcement from Montreal that the 
Canadian Vickers Company is to erect a dry dock there, 
182ft. long, at a cost of 165,000 dols., has been received 
with considerable interest in Sheftield, where some of the 
work may be done. 


Late Vice-Consul for Portugal. 


Since my previous report the death has occurred 
of Mr. John George Hawksley Bedford, F.S.A., one of the 
three original managing directors of John Bedford and 
Sons, Limited, steel manufacturers, Lion Works, Sheftield. 
Mr. Bedford was a freeman of the Cutlers’ Company and 
was vice-consul for Portugal from 1891. He died rather 
suddenly on his Scottish estate, on the shore of Loch Awe, 
in his seventieth year, and was buried at Scarborough, 
where he also had a residence. 

LATER. 


Inquiries made later in the week show that a very hopeful 
outlook still prevails, and it is believed that a few weeks 
now will see a further improvement in the general steel 
industry. New markets are being tapped and in many 
instances business long ago lost to the Germans is return- 
ing. Makers of entrenching and other tools and some of 
the firms making a speciality of such things as files and 
saws report being exceedingly busy. One continues to 
hear complaints of certain rolling mills being short of 
orders, but when the large tonnages of steel on Govern- 
ment and overseas account are taken into consideration 
it is inevitable that some of the mills must be well 
employed, and it is known that stuff is being rolled here 
which was formerly handled by German mills. In the 
way of metal imports to Yorkshire an unusually interest- 
ing shipment to Hull from Belgium has recently been 





completed. This was a consignment of about 1000 tons 
of pig and slab lead, which was brought to the Humber by 
one of the last Belgian steamers to get away from Antwerp 
before the Germans poured into that city. That 1000 
tons of lead would have made a good many bullets for 
the enemy, but they will make just as many for the allies. 
Another piece of news from the Humber of special interest 
to this district is the fact that the arrival of pitwood 
cargoes is much more satisfactory just now. The fear of 
anything approaching a famine in the supply of pit props 
for the network of coal mines between Sheffield and Don- 
caster has caused the mine-owning companies considerable 
anxiety, though it is probable that they have sufficient 
available supplies to tide them over if only shipments can 
be maintained at something like a normal level. 


Pig Iron, Billets, &c. 


Taken generally, the pig iron market toward the 
close of the week showed further evidence of weakness, 
and consumers, who are fairly well covered forward, 
seem as disinclined as ever to come on to the open market 
for anything more than quite small lots. So far as hema- 
tite irons are concerned, however, it is more than likely 
that the lull will prove of only a temporary character, 
largely encouraged by the fact that users are so well 
covered and that a persistent attempt is being made to 
bring down prices. Makers are by no means so firm as 
they were, and West Coast hematite is quoted 80s. to 81s. 
delivered Sheffield. That price is, of course, for ordinary 
qualities, special makes commanding about the usual 
rates. East Coast hematite is mentioned as low as 71s. 
delivered Sheffield for mixed numbers. In common 
irons the demand for forge has fallen off very considerably , 
and although for some time the quotation for this make was 
above that for foundry, the contrary is now the case. 
It is difficult to obtain a reliable quotation, as dealings 
seem all subject to bargaining. The price mentioned for 
Derbyshire foundry iron is about 55s. and Lincolnshire 
appears to be about 1s. higher, but in all cases the market 
is flat. Acid billets keep much in the same position as 
last week as to business, Siemens being quoted about £5 
and Bessemers £7 10s. to £7 15s. Basic billets continue 
in good request at unchanged values, viz., hard basic, 
£6 10s., and soft £6. | Scrap iron has of late been in better 
demand and actual business has been done in this district 
at 56s. for good ordinary boiler plate, 57s. 6d. for good 
heavy wrought iron, 65s. for the better kind, such as forging 
ends, and for scrap of a guaranteed quality as much as 
74s. per ton has been secured under a good demand. 


Fuel. 


Considering that shipments through the Humber 
ports are on such a comparatively small scale, the general 
conditions of the steam coal market are fairly satisfactory. 
It must be admitted, however, that the undertone is not ° 
so strong as a week or so ago, and the outlook is somewhat 
dull. It is expected that the tonnages dealt with at the 
Humber ports will tail off a good deal more yet. Good 
business is passing through the Mersey, while the demand 
for local industrial consumption in the heavy trades is 
fully maintained. Pits are working four and five days 
per week, but outputs are down anything from 10 to 30 
per cent.—in proportion, practically, to the number of 
men who have left for the war. On the whole values are 
steady, but in some instances there is a certain amount of 
forced selling of special lots going on. The market for 
slacks is very quiet, there being no improvement in the 
demand from the cotton mill districts. Stocks at pits are 
increasing and spot lots are offered at special prices. 
Current quotations are per ton at pit as follows :—Best 
South Yorkshire hards, 10s. 3d. to 10s. 9d.; best Derby- 
shire hards, 10s. 3d. to 10s. 6d.; second qualities, 9s. 6d. to 
10s.; steam cobbles, 8s. 9d. to 9s. 6d. The market for 
coke is rather easier, patent being quoted about 12s.; for 
best beehive 12s. 6d. to 12s. 9d. on rail at ovens. 


The State of Employment. 

Unemployment still keeps upon a remarkably 
low scale, particularly amongst employees in the heavy 
iron and steel departments. Indeed, amongst engineers 
there appears to be something very like a shortage, and if 
trade improves to the extent anticipated that shortage is 
likely to become quite pronounced. Another direction 
in which scarcity is beginning to be felt rather severely is 
strong casual labour such as finds employment at railway 
goods yards. At these large dep6ts the inward and out- 
ward traffic is fully normal in stuff ordinarily handled, 
and in addition simply enormous quantities of Govern- 
ment requirements, chiefly in the way of war material, 
are passing over the lines daily. How to prevent con- 
gestion through lack of the right sort of labour, now that 
so many of the regular men have joined the Colours, is a 
serious problem for the railway officials. Large tonnages 
of railway tires, complete wheel sets, and separate axles, 
beside boilers, heavy presses, field kitchen sections, heavy 
castings and forgings are continually being moved and 
indicate clearly the state of activity prevailing in the Shef- 
field district. The view is generally expressed that the 
winter may be faced with every hope of employment being 
maintained in a healthy condition. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Trade Position. 


TRADE in general has not as yet shown signs of 
any substantial improvement, and instead of taking the 
long view there has been a tendency on the part of com- 
mercial men to assume a despondent attitude, with the 
result that business enterprise has been restricted to some 
extent. It is universally felt that trade and commerce 
require a stimulus in the shape of a decisive military or 
naval victory for the Allies, and it is confidently anti- 
cipated that when it comes a pronounced improvement in 
trade will immediately follow. In the meantime, however, 
it-is a matter for satisfaction that there has been com- 
paratively little unemployment, and that the widespread 
dislocation of trade, which it was feared would follow the 
declaration of war, has not been realised so far. Ship- 
yards, particularly on the Clyde, are still very active, 
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and although new contracts have been rather searce of 
late a large tonnage still remains to be worked off, and 
workers can be provided with employment for a consider- 
able period. The initial activity experienced in the iron 
and steel industry at the outset of the war has subsided 
somewhat and a quieter condition has set in recently 
and is likely to continue until the outlook is more settled, 
and in the meantime prices of raw and manufactured 
material are tending downwards. When it is considered 
that the coal trade in the east of Scotland has been inter- 
fered with to a large extent, the present position of the 
trade can be regarded as satisfactory. Business that 
formerly went to the East Coast ports has come to the 
west of Scotland, and has helped in a measure to com- 
pensate for some of the markets temporarily closed. 
Here and there, however, there are instances of works 
long closed being restarted, and if this can be taken as 
an indication, it is evident that in the event of an early 
settlement of the present crisis, favourable to the Allies, 
there are good times in store for both employer and 
employee. 


War and Industry. 


The hollow-ware trade, which is a valuable branch 
of the cast iron industry, is one which is likely to derive 
great benefit from the war. In former times the trade in 
cast iron was practically monopolised by Scottish manu- 
facturers, and Falkirk was the chief producing centre, 
the main source being the large Carron works. The past 
few years, however, has witnessed a distribution of this 
particular trade due to foreign competition, especially 
from Germany, and although this industry is now also 
carried on in the south of England, Falkirk and district 
maintain their supremacy in the trade, and there are some 
thirty foundries in operation. While the German com- 
petition is of recent origin, the effects have already been 
keenly felt, and, as in other trades which have had to 
combat continental opposition, home manufacturers were 
finding it increasingly difficult to secure business against 
foreign quotations, which were influenced by the cheapness 
of continental labour and the longer hours worked. 
Germany was beginning to invade our colonial markets, 
and the immediate point of interest is, of course, the fact 
that this severe competition which was telling heavily 
on our home industry has been removed—in the meantime, 
at all events—and British manufacturers have now an 
opportunity of regaining those markets, out of which 
they have been ousted by the foreigner. Practically all 
the other branches of the manufactured iron trade are 
in a similar position, and it is generally believed that con- 
sumers are only waiting until prices are more favourable 
in order to place contracts of greater magnitude than were 
entered into for a considerable period previous to the 
outbreak of hostilities, and manufacturers are meantime 
improving their plants and in other ways preparing to 
cope with the business which they confidently anticipate 
cannot be long delayed. 


Timber Trade Improving. 


The position of the timber trade is not by any 
means entirely satisfactory, but during the past week 
there have been evidences of considerable improvement. 
White and pitch pine, both of which are being largely 
used for the War-office work on hand, are chiefly in demand. 
Values of these are well maintained, and while supplies 
have been more plentiful lately, they are not likely to 
exceed requirements. Business in Canadian yellow pine 
deals and sidings is largely confined to an occasional 
stack of the cheaper qualities. Furniture woods are in 
little demand, with the exception of birch logs, which 
have been unusually scarce this season. Very little 
business is being done in house building material, and the 
outlook for the winter is not bright. At the outset of the 
war the arrival of timber cargoes were restricted, and the 
men engaged in this class of work had to look for employ- 
ment elsewhere, but within the last week or so conditions 
have entirely changed—at Glasgow harbour, at any rate. 
Several vessels laden with timber cargoes have come to 
Glasgow recently, and it is reported that a large fleet 
of vessels is at present on its way with heavy cargoes. 
The steamer Santaren which arrived during the past week 
had a large cargo, the bigger portion of which is for Govern- 
ment purposes and will be used principally for the erection 
of huts for the housing of troops during the winter. 


Pig Iron. 

The depression which has characterised the 
Scottish pig iron trade during the past few weeks is still 
in evidence. In order to induce consumers to cover their 
requirements in larger quantities makers have reduced 
their prices, but this has had little effect as yet on the 
amount of business passing. Inquiries are light both on 
home and export account, and while deliveries against 
contract are fairly good, stocks in makers’ yards still show 
a tendency to accumulate. The number of furnaces in 
blast in Scotland is sixty-seven, the same number as in 
the preceding week and seventeen fewer than at this time 
last year. The import of pig iron into Grangemouth 
from Middlesbrough and district amounted to 10,466 tons 
for the week. 


Prices of Scotch Makers’ Iron. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 
63s. 6d.; No. 3, 62s.; Govan, No. 1, 63s.; No. 3, 62s.; 
Carnbroe, No. 1, 67s. 6d.; No. 3, 63s. 6d.; Clyde, No. 1, 
68s. 6d.; No. 3, 63s. 6d.; Gartsherrie, Summerlee, and 
Calder, Nos. 1, 69s.; Nos. 3, 64s.; Langloan, No. 1, 72s.; 
No. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 70s.; No. 3, 
65s.; Eglinton, at Ardrossan or Troon, No. 1, 63s.; No. 3, 
62s.; Dalmellington, at Ayr, No. 1, 64s.; No. 3, 62s.; 
Shotts, at Leith, No. 1, 69s.; No. 3, 64s.; Carron, at 
Grangemouth, No. 1, 69s. 6d.; No. 3, 64s. 6d. per ton. 


Decline in Iron Warrants. 


In the course of the week values in the Glasgow 
pig iron warrant market reached a lower level than has 
been touched for nearly three years. It is said that the 
present position is due to a lack of support influenced by 
poor trade advices from America, and also to a belief that 
the war was going to prove a much longer business than 
was at first imagined. Prices receded day by day until 





cash buyers were quoted at 48s. 3d., and though from that 
point a recovery took place and Cleveland iron closed 
at 48s. 114d. per ton cash buyers, there has been a loss of 
1s. Id. per ton on the week. The total turnover was about 
5000 tons. Middlesbrough stock has increased during 
the week and now stands at 105,748 tons, compared with 
166,584 tons at this time last year. 


Manufactured Iron and Steel. 


Steel makers report that there is a distinct scarce- 
ness of fresh business and that considerable difficulty is 
being experienced in keeping works employed both in the 
plate and sectional departments. The home market is 
quiet, but there are some good inquiries for steel material 
for export delivery. Black sheet makers have been some- 
what quieter within recent weeks. Orders for the heavy 
gauges for home delivery are still plentiful, but the light 
department is very dull. The position of the malleable 
iron trade has not improved. Although makers have a 
fair number of contracts on their books, specifications are 
not coming in to the extent expected and outputs are 
below the productive capacity. There is considerable 
room for improvement in the demand for iron bars, props, 
and strips, while the steel bar department is also in need 
of more work. Prices of iron bars are still based on 
£7 12s. 6d. per ton less 5 per cent. for crown quality for 
home delivery. 


Increase in Steel Workers’ Wages. 


The wages of the men in the steam section of the 
West of Scotland steel trade have been increased by 10 per 
cent. as from October 12th, and the first payment at that 
rate was made on Saturday last. This advance, which 
averages an increase of 3s. 6d. per week, affects over 2000 
men, and is based on an advance of £1 per ton in the selling 
price of ship plates which took place two months ago. 


The Coal Trade. 


The general position of the Scottish coal trade 
has not altered to any extent, and while the trade in the 
East of Scotland continues to be depressed, business in 
the western district is steady. The industrial demand is 
quieter and the household inquiry has not shown much 
expansion so far. With regard to round coal, it is admitted 
that only the best qualities are in favour and second class 
sorts all round are dull. Best splints and ells are very 
busy and collieries are full up meantime for these sorts, 
while navigations and steams are uncertain and prices 
mostly are in buyers’ favour. Smalls of all sizes have been 
in heavy demand recently, but quotations are apparently 
unaffected. Shipments are well maintained and amount 
to 264,188 tons, compared with 263,678 in the preceding 
week and 330,072 tons in the corresponding week of last 
year. Ell coal is quoted f.o.b. at Glasgow lls. 3d. to 
11s. 6d.; splint, 11s. 3d. to 14s.; navigation, 14s. to L4s. 6d.; 
steams, 10s. 6d. to 12s. 6d.; treble nuts, LIs. 6d. to 11s. 9d.; 
doubles, 10s. to 10s. 3d.; singles, 10s. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Tue market during the past week has roughly 
been divided into two classes. The one, composed of 
Admiralty and dry coals, has displayed a strong tone ; 
whereas other descriptions have been quiet and easy. 
As a matter of fact, Admiralty coals opened the week 
with rather higher prices obtainable, but at the same 
time there was nothing very convincing about the duration 
of this increased firmness. The Admiralty agents are 
shipping a fairly substantial quantity, but their atten- 
tions are confined principally to the very tip-top qualities, 
which cannot be bought for prompt loading on the open 
market. Other classes of Admiralties were firmer, what 
with the support from the Admiralty and orders from the 
general trader, but the general demand does not appear 
to be very heavy, and while collieries are very well booked 
up for early shipment, very few have much sold ahead. 
The result is that as soon as the Admiralty authorities 
curtail their shipments and the owners are thrown back 
on the general trade, then they are in difficulties in many 
cases almost immediately. 

The demand continues principally for dry coals for 
France, and the market in this section is undoubtedly 
very firm, but as regards other descriptions there is no 
life in the market at all, and collieries find it hard 
to get along without temporary stoppages. The inquiry 
from day to day is very quiet, and the wonder is that 
shipments are so good. The Customs returns of foreign 
exports last week showed a falling off as compared with 
the preceding week, the shipments from Cardiff, Newport, 
Swansea and Port Talbot being. 381,249 tons, whereas 
in the previous week the total was round about 85,000 
tons more. Compared with the corresponding period of 
last year, the aggregate of 381,249 tons was less by 165,070 
tons. Cardiff did not do anywhere near so well, the total 
being 230,140 tons, a reduction of 150,201 tons, compared 
with the same week last year. Newport’s shipments were 
very satisfactory at 71,725 tons, while Swansea’s aggregate 
of 63,474 tons was an improvement. These figures supplied 
by the Customs are not complete, and do not convey any 
adequate idea of the real state of trade. 

The figures supplied from the dock authorities are a 
much better guide, and when these are examined for 
Cardiff, Barry and Newport for the quarter ended Septem- 
ber 30th—-thus covering two months of the war—it will 
be seen that so far as the Eastern ports in the Bristol 
Channel are concerned, they are very fortunate and much 
better placed than many other coal districts. The returns 
for the Bute Docks, Cardiff, for the month of July were 
a record in the history of the undertaking. Exports 
amounted to 1,129,680 tons, while imports totalled 221,754 
tons. It was only to be expected that shipments in 
August would be considerably less, but the figures for 
both August and September are higher than would 
reasonably have been expected. During those two months 
ordinary business was brought almost to a standstill 
in the coal trade, but the Admiralty was unusually active 
in taking supplies. In August shipments amounted to 





681,729 tons, as compared with 878,620 tons in the 
corresponding period of last year, a decrease of 196,89] 
tons. In September there was a marked advance, and the 
total shipped was 963,845 tons, as against 973,749 tong 
in the corresponding month of 1913, a loss of only 9904 
tons. In regard to the import trade in August, the total 
was 130,984 tons, a decline of 53,243 tons on the same 
month of the previous year, and in September imports 
came to 145,260 tons, as against 205,462 tons, a reduction 
of 60,202 tons. The fact thus remains that taking imports 
and exports together for the whole quarter there is only 
a falling off of 298,491 tons on a total of 3,273,491 tons as 
compared with the corresponding quarter of 1913. At 
Newport the figures, excluding coastwise returns, show 
that imports for the three months July, August and 
September were 152,154 tons, as against 318,146 tons, 
and exports 969,342 tons, against 3,152,537 tons, the 
decrease on the combined figures being 349,187 tons on 
a total of 1,121,496 tons. At Barry there was a decrease 
of 73,536 tons in respect of exports and imports, the 
figures being 2,768,434 tons for the past quarter and 
2,841,970 tons in the corresponding three months of 
1913. The exports alone came to 2,582,000 tons for the 
quarter ended September 30th, as compared with 2,685,000 
tons for the same period of 1913, a decrease of only 
103,000 tons. 

The question whether shipments will continue as satis- 
factory as in September is one that cannot be guaged with 
any certainty. The probability is that the figures for 
October will show a decrease as although there has been 
more activity for French port. there has not been so much 
for depots abroad. In addii. . to the Customs returns of 
shipments last week not be: : good as in the preceding 
week, it will be no surpris« ‘urrent week also marks 
a decline as tonnage suppin. not on recent levels, 
and in the early part of this week, owing to the falling off 
in arrivals over the week-end, there were a number of 
vacant loading berths at the docks. 

Values of best Admiralty coals continue to rule about 
21s. to 22s., the latter figure being what would be demanded 
were supplies available, while superior seconds command 
19s. to 20s. For ordinary second qualities collieries ask 
19s., and although middlemen are ready to take 18s. (d., 
the difficulty is generally found that for early loading 
the coals cannot be stemmed. Among dry coals 21s. to 
21s. 6d. are the prevailing quotations. Collieries have 
already sold at 21s., and are very fully booked up for this 
month and for later shipment 21s. 6d. is being asked. 
The inquiry from France continues on a good seale, but 
tonnage difficulties operate against business being on a 
more extended scale. Ordinary drys are also in a strong 
position, and 19s. to 20s. are demanded. Monmouthshires 
do not display much life, but there has been sufficien; 
transactions and arrangements for shipment on con- 
tract account to prevent a number of collieries having 
to accept lower than current quotations. Sellers have 
great difficulty in getting more than 17s. for best black 
veins, while ordinary Western Valleys are worth l(s. 
to 16s. 6d. The latter coals have met with more inquiry 
on contract account over periods ranging from two months 
up to covering the whole of next year, but so far business 
has not materialised to any extent. The price generally 
quoted is 16s. 6d., which is an advance from 3d. to 6d. 
per ton over the current year’s figures. Eastern Valley 
coals are a trifle steadier, but values remain much about 
the same at 15s, 3d. to 15s. 6d. for the best. Bituminous 
coals are_quiet and very irregular. Smalls have eased 
rather, and best bunkers are worth 8s. to 8s. 3d., coals 
being obtainable at the former figure. Cargo sorts ruled 
plentiful, and the best that can be done is up to 6s. 6d. 
Patent fuel and coke are quiet without registering auy 
alteration in values, but pitwood at the moment is a drug 
in the market. Buyers are difficult to find and with 
demurrage costs to consider, sellers are ready to accept 
lower figures. Values ranged about 1s. 9d. to 20s., 
with a tendency to lower figures. 


LATER. 


Writing later our correspondent states that the market 
shows very little alteration so far as the volume of business 
is concerned. It is still very slow; but as regards large 
coals the better qualities remain very firm. The supply, 
however, is scarce. Homeward business from the Gulf 
and South America has considerably improved, and is 
expected to become even better, while outward rates from 
Cardiff to Upper Mediterranean ports show a distinct 
advance. The tonnage question, although not exactly 
serious as there is tonnage about which owners are holding 
for higher figures, is likely, however, to prove a factor of 
importance as regards the amount of business that will 
be done in the coal market. The increased freights are 
certain to check operations. Dry coals well maintain their 
firmness, and although best are not quoted above 21s. 6d., 
ordinary descriptions are very tight at 19s. to 20s., the 
latter figure being reported as obtainable for the small 
quantities that may be available for early loading. Mon- 
mouthshires continue to be a trifle better off, but the 
improvement is not reflected in values, and they are not 
booked up very much ahead. There has been some inquiry 
for Western Valley coals for delivery over next year. 
So far, sales have only been effected over November and 
December, and buyers and sellers have not shown dis- 
position to consider operations beyond. The inquiry, 
however, appears to be from a quarter which has regular 
business, and therefore is seeking to cover. The prices 
asked have been round about 16s. 9d. to 17s., while L6s. 
to 16s. 3d. is offered. So far, no contract has been fixed 
up, but it is probable that before long business will be 
arranged. Tenders had to be in on Tuesday for the supply 
of 360,000 metric tons of ordinary second Admiraltics 
and best Monmouthshires for the Egyptian State Railways, 
for shipment from December Ist to July 3lst. No news 
as to the result has so far been received and may not come 
for a week, but it is known that very few colliery or mer- 
chant firms have sent in prices. There is an evident 
dislike, particularly on the part of the middlemen, to touch 
business over a long period, and colliery owners are regarded 
as the only people who can take on the business with any 
safety. It is now doubted whether any prices sent in will 
be less than 17s. 6d. net f.o.b. per ton. 

As regards current business in other descriptions, 
No. 2 Rhondda large is quiet at 13s. to 13s. 3d., but washed 
coals are very tight. Best washed nuts are 17s, to 18s., 
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and seconds 14s. 6d. to 15s. 6d., while best washed peas 
are at 14s. to 15s., and seconds 12s. 6d. to 13s. Small coals 
are inactive without any change in values, 8s. being top 
for best bunkers. Patent fuel and coke are without change. 
Pitwood supplies are very excessive. The market is, as 
it were, flooded, a good deal having been sent across to 
be sold on commission, and sellers are negotiating to 
dispose of some of it to buyers in the North. Values have 
fallen to 19s 3d. to 20s., and are none too steady at that. 


Labour Items. 

Employment continues very satisfactory on the 
whole in the coalfield, In the steam coal area outputs are 
atfected by the absence of so many men who are with 
the Forces. Only this week, at a meeting of the Concilia- 
tion Board for South Wales and Monmouthshire, Mr. 
F. L. Davis, chairman of the owners’ side, stated that some 
colliery owners had suggested that as there was a shortage 
of boys in the collieries, it might be of advantage if some- 
thing could be done during the period of the war to relax 
the statute providing that boys shall not be employed 
until they have attained fourteen years of age, and that 
if boys could be got to work at an earlier age than fourteen 
it might help the wives and dependents of those men who 
had been called up. The workmen’s representatives 
pointed out that this would involve legislation and cause 
much controversy; and besides, the Miners’ Federation of 
Great Britain would have to be consulted. The matter 
thereupon dropped. Work in the western and anthracite 
districts is also reported to be much better, as shipments 
to France have improved. The collieries are in most cases 
working pretty well full time, and were tonnage available 
in bigger quantity the position would be better still. 

At the Cardiff, Newport and Barry docks employment 
continues on a satisfactory scale, all things considered, 
but at Swansea the situation is not so good, as the fuel 
works are not so active and imports have fallen to some 
extent. At Cardiff, Newport and Barry there is little to 
compiain about. Arrivals of iron ore and cargoes of 
pitwood and deals are numerous, especially as regards 
pitwood. At the moment there are at the three ports 
about twenty cargoes of pitwood, of which ten are at 
Barry. The Dowlais works at Cardiff are fully engaged, 
and there is employment at the docks loading rails. The 
activity in the dry docks and ship-repairing yards is not 
quite so good, but the falling away is not serious, while 
so far as the seafaring class is concerned, there continues 
to be a shortage of men. 


LATER. 


Writing later, our correspondent says that one effect of 
the shortage of labour is that all the men employed at 
the Whitworth Colliery, Tredegar, numbering about 700, 
have been given notice to terminate their contracts. This 
has also occurred in the case of 250 men employed in the 
house coal seam at Oakdale Colliery. The reason for this 
state of affairs is that owing to the number of recruits who 
have left the colliery there are not sufficient men left to 
work it profitably. It is expected that the majority of the 
men will find employment in other collieries owned by the 
Tredegar Company. 


Approximate Quotations. 

Steam coal: Best Admiralty large, 21s. to 22s.; 
best seconds, 19s. to 20s.; seconds, 18s. 6d. to 19s.; 
ordinaries, 17s. 6d. to 18s.; best drys, 20s. 6d. to 21s. 6d.; 
ordinary drys, 19s. to 20s.; best bunker smalls, 8s. to 
8s. 3d.; best ordinaries, 7s. 3d. to 7s. 9d.; cargo smalls, 
6s. to 6s. 6d.; inferiors, 5s. to 5s. 9d.; best Monmouthshire 
black vein, large, 16s. 6d. to 17s.; Ordinary Western 
Valleys, 16s. to 16s. 6d.; best Eastern Valleys, 15s. 3d. 
to 15s. 6d.; seconds, Eastern Valleys, 14s. 9d. to 15s. 3d. 
Bituminous coal: Best households, 19s. to 20s.; good 
households, 17s. to 19s.; No. 3 Rhondda, large, 16s. to 
ls. 6d.; smalls, 9s. 6d. to 10s.; No. 2 Rhondda, large 
13s. to 14s.; through, 10s. 6d. to 1lls.; smalls, 6s. 6d. to 
is. 6d.; best washed nuts, 17s. to 18s.; seconds, 14s. to 
15s.; best washed peas, 13s. 9d. to 14s. 6d.; seconds, 12s. 
to 12s. 6d. Patent fuel, 17s. to 18s. Coke: Special 
foundry, 28s, to 30s.; good foundry, 22s. to 25s.; furnace, 
lis. to 19s. Pitwood, ex ship, 19s. 9d. to 20s. 





Capturing Trade. 


A very interesting report on the extension of 
British trade by the capture and development of German 
industries has recently been presented to the Cardiff 
Technical School Committee by the Superintendent of 
Technical Instruction—Mr. Charles Coles, B.Sc. The 
electrical, chemical, and toy-making industries were dealt 
with, and he stated that in this district there was one 
branch of work which might be pursued with greater 
success than was at present the case, viz., the methods 
of dealing with the various by-products of coal. The 
distillation of tar might also be taken up in this district 
to a greater extent than was now the case, and there was 
no reason why the aniline dye industry which formerly 
flourished in this country should not again be taken up 
with success, A very large proportion of the electrical 
plant put up in the United Kingdom in some of the local 
collieries was German and, broadly speaking, there was 
absolutely no reason why the whole of this work should 
not be done in this country. The Committee commended 
the report and decided to forward copies of it to the Board 
of Trade and Board of Education and to circulate 500 
copies among local and other manufacturers. The 
suggestion was also accepted that a series of lectures 
should be given by experts in the district more particularly 
on by-products from coal. 


Newport (Mon.). 


Monmouthshires, on the whole, continue depressed, 
and there is not much difference in quotations as compared 
with last week, but under the conditions prevailing it is 
difficult to give an accurate idea as to values, as there is 
so much irregularity, which can only be found by a buyer 
I & position to do definite business. In some directions 
collieries are better off than last week and there are not, 
4S & Consequence, so many partial stoppages, but few 
Owners are booked up for any yery long period, as buyers 
are not inclined to enter into dealings forward. On the 





other hand, some collieries are still hard pressed for spot 
orders and are therefore ready to modify current figures 
for suitable business. The inquiry, however, is very 
meagre and there is a disposition to hold off in order to 
depress values further. Small coals also share the easy 
feeling and 6s. 9d. is about top figure for best qualities. 
Coke, iron ore, &c., are unchanged, and pitwood is easier, 
at 20s. to 20s. 6d. The trouble referred to last week among 
the coal trimmers has passed off without any serious 
developments. The men declined to work on three vessels 
belonging to Messrs. Evan Thomas Radcliffe and Co. owing 
toa dispute asto payment. The owners therefore imported 
men to do the work, while as the tippers sided with the 
coal trimmers the Alexandra Dock officials worked the 
tips and the boats were finished and got away without 
delay. Jt was feared at one time that serious trouble 
might result, but doubtless the men were discouraged in 
adopting a strong line as they were not supported in their 
claim for extra payment by the leaders of their own union. 
Approximate prices :-——-Steam coal: Best Newport black 
vein large, 16s. 6d. to 16s. 9d.; Western Valleys, 16s. to 
16s. 6d.; Eastern Valleys, 15s. 3d. to 15s. 6d.; other sorts, 
15s. to 15s. 3d.; best smalls, 6s. 3d. to 6s. 9d.; seconds, 
5s. 9d. to 6s. Bituminous coal: Best house, 18s. to 19s.; 
seconds, 16s. 6d. to 17s. Patent fuel, 17s. to 18s. Pit- 
wood, ex ship, 20s. to 20s. 6d. 


Swansea. 


Business on the Swansea market this week has 
been of a much brighter tone and in nearly all sections the 
tendency of movements of prices has been to advancement. 
The most conspicuous indications of improvement have 
been in anthracite descriptions, and as coals have been 
well booked up there was some difficulty in arranging 
fresh dealings for early shipment. Selected malting large 
have maintained a good tone both as regards best and 
second qualities, while Swansea Valley large were not so 
free. Red Vein large was steady, while nuts were firmer. 
Machine-made cobbles shared in the advancement in 
price consequent upon the increased demand of late. 
Rubbly culm and duff continue to be a drug on the market 
and sellers find great difficulty in reducing the heavy 
accumulations. As a result extremely low prices prevail. 
The steam coal market was firmer and higher figures were 
generally indicated. Patent fuel remains very quiet. 
Approximate values :—Anthracite: Best malting large, 
2ls. 6d. to 24s. net; second malting large, 17s. 6d. to 
19s. 3d. net ; big vein large, 18s. to 19s., less 24 per cent.; 
red vein large, 13s. 6d. to 14s., less 2} per cent.; machine- 
made cobbles, 22s. to 23s. 6d. net; French nuts, 23s. to 
24s. net; German nuts, 22s. 6d. to 23s. 6d. net; beans, 
19s. to 19s. 9d. net; machine-made large peas, 14s. to 
14s. 9d. net ; rubbly culm, 4s. to 4s. 6d., less 24 per cent.; 
duff, 2s. 9d. to 3s. 3d. net. Steam coal: Best large, 
18s. 6d. to 22s., less 24 per cent.; seconds, 16s. 3d. to 
17s. 3d., less 24 per cent.; bunkers, 10s. 3d. to lls. 6d., 
less 2} per cent.; smalls, 5s. 6d. to 6s. 9d., less 24 per cent. 
Bituminous coal: No. 3 Rhondda large, 16s. 3d. to 
17s. 3d., less 2} per cent.; through and through, 13s. to 
14s., less 2} per cent.; smalls, 9s. 6d. to 10s. 6d., less 25 per 
cent. Patent fuel, 16s. to 16s. 6d., less 2$ per cent. 


Tin-plates and Other Trades. 


The expected boom in tin-plates, black plate, 
and galvanised trades has not so far come about, but still 
manufacturers are very hopeful that it will not be long 
delayed. There are still a number of works that have yet 
to make a start, but those that are engaged are fairly 
active, while there is a prospect of others resuming shortly. 
Good orders have recently been placed for certain sizes 
for prompt delivery, some of the works having recently 
been visited by French Government representatives. 
These orders have been followed by others, and there are 
fresh inquiries from the same source. The British Govern- 
ment has also made inquiries. The war is resulting in 
an enormous quantity of tinned food being consumed and 
this should lead to substantial orders for plates. Unfor- 
tunately the Roumanian trade is at a standstill for the 
time being through the closing of the Dardanelles. The 
order from the British Government for galvanised sheets 
has not turned out on the scale expected, and it is reported 
that only one works in the Llanelly district has benefited, 
the order being for about 5000 tons. The following are 
official quotations on the Swansea Metal Exchange :— 
I.C., 20 x 14 x 112 sheets, 12s. 9d.; I.C., 28 x 20 x 56 
sheets, 13s. to 13s. 14d.; I.C., 28 x 20 x 112 sheets, 
25s. 6d.; I.C. ternes, 28 x 20 x 112 sheets, 23s. 3d.; 
galvanised sheets, 24g., £13 10s. per ton. Copper, £54 
per ton cash; £54 10s. per ton three months. Silver, 
221d. per ounce. Pig iron: Welsh hematite, 72s. 6d. 
to 73s. 6d.; East Coast hematite, 72s. 6d. to 73s. 6d. c.i.f.; 
West Coast hematite, 75s. to 76s. c.i. Steel bars: 
Siemens, £5 2s. 6d. per ton; Bessemer, £5 to £5 2s. 6d. 
per ton ; steel rails, heavy-sections, £6 15s. per ton. Iron 
ore: Rubio, 17s. to 17s. 6d. 


LATER. 


Later information regarding tin-plates shows that stocks 
have increased, and new business is scarce resulting in 
keen competition for orders to keep works going. Prices 
are easy. There are about 380 works engaged, as com- 
pared with close on 580 at the corresponding period of 
last year. The steel trade shows no improvement, and the 
demand for galvanised sheets is no better. Works have 
benefited by the substantial fall in spelter prices, which 
are now about £23, as against over £40 when hostilities 
commenced. Spelter and zinc works are fully engaged. 








AN illustration in an American contemporary shows a 
method of conveniently housing an electricity meter 
whereby a reading can be taken without annoying the 
occupants of the house. The meter is set face outward 
in the exterior wall of the building. The box is fireproof 
and is equipped with a glazed window and a door which 
can be securely locked. This box, the manufacturers 
claim, covers all the requirements of public service com- 
panies and is provided with all the necessary outlets and 
connections for wires, &c. 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

t of the plete Specification, 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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' PUMPING AND BLOWING MACHINERY. 


27,255. November 26th, 1913.—IMpRoOVEMENTS- IN CENTRI- 
FrUGAL Pumps, Edward Norman Mackley, 55, Wingrove- 
road, Newcastle-on-Tyne. 

A liner A is employed, which is made in one pieee, as illus- 
trated on the right, and is shaped as usual to form the volute- 
shaped casing or guide passage for the impeller or wheel B. The 
liner A is provided on each side with a ring of projections C C, 
which may be slidden into grooves or fitted and secured in 
recesses in receiving pieces D D cast on the sides of the liner. 
The projections CC are turned so that their inner faces form 
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segments of a circle whose centre is the centre of the impeller 
shaft E. In use the liner A is slidden into position within the 
outer casing F, so that the ring of projections C C on one side 
of the liner engage a turned ring or flange G provided on the 
interior of the outer casing, and the liner is retained in position 
by the engagement of a similar turned ring or flange H on the 
interior of the door or end cover J with the ring of projections 
CC on the other side of the liner A. It will be seen that, as no 
bolts or similar fastenings are employed to secure the liner A 
within the outer casing F. when the door or end cover J is 
removed. the liner can be lifted bodily out from the outer casing 
as one integral part in an axial direction relatively to the axis 
of the impeller B.—Seplember 30th, 1914. 


ORDNANCE AND ARMOUR. 


16,865. December 24th, 1913.—ImprovEMENTS IN PROJEC- 
tiLes, John Herschel Hardeastle, of 27, Cranbrook-road, 
Redland, Bristol. 

This invention relates only to projectiles whose model is such 
that the overall length does not exceed 7 calibres and is not less 
than 44 calibres, and of which the head is of ogival, parabolic, 
or other tapered: section. It has been found that with this 
improved projectile the air resistance is only two-thirds that of 
the best projectile hitherto constructed. The drawing shows a 
projectile constructed according to this invention. It is in- 
tended for use in a .303 rifle. Its total length L is 1.6in., its 
diameter d is 0.31lin., and the ogival curves O of the head 
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start from a circumferential line P, shown dotted, which is 
situated 0.2in. from the rear end. The radius about which 
the curves O are struck is 6.4in., or approximately 21 calibres. 
Before being fired, therefore, the distance H from the line P to 
the tip is 1.4in., or approximately 4.5 calibres, but when the 
projectile is fired rifling marks are produced, as indicated in 
dotted lines extending forwards to the dotted line P!, which is 
situated 0.4in. from the rear end. This leaves a distance h 
between the line P! and the tip of 1.2in., or approximately 
4 calibres. The projectile, during its passage through the 
barrel, is thus guided by the portion to the rear of the line P', 
while the portion forward of that line constitutes the head 
proper.—September 30th, 1914. 


TESTING AND MEASURING INSTRUMENTS. 


25,632. November 10th, 1913.—ImPROVEMENTS IN AND CON- 
NECTED WITE STEAM AND INTERNAL COMBUSTION ENGINE 
Inpicators, Walter Provan Clyde, of Dobbie McInnes 
Limited, of 57, Bothwell-street, Glasgow, Scotland, and 
Dobbie McInnes Limited, of 57, Bothwell-street. 

On the revolving metal arm A which carries the parallel 
motion B a double bracket C is formed, or a solid bracket with an 
opening D, which bracket may be closed at both ends C', C*, 
and of approximately semi-circular formation, as shown in the 
upper illustration, or open at one of the ends as shown on the 
right. The dual pivotal connection having a large transverse 
area ensures great stability and serves to eliminate the evil 
effects of strain produced principally at high pressure and more 
particularly with internal combustion engines, on the parallel 
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motion B, with consequent friction thereby vitiating the accu- 
racy of the instrument as is experienced in the present form 
of a single overhung bracket. Owing to the construction of the 
bracket C, the cover which holds the base of the bracket in posi- 
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tion whilst loose and easily accesvible for adjusting purposes, 
is prevented from falling out when the cylinder cover G and 
piston-rod E are unscrewed for the purpose of changing the 
spring F.—September 30th, 1914. 


MOTOR CARS AND ROAD TRAFFIC. 


20,867. September 16th, 1913.—-IMPROVEMENTS IN ACETYLENE 
Gas GENERATORS SUCH AS ARE USED ON Motor VEHICLES 
AND THE LIKE, Gordon Inglesby Francis, of Hughenden, 
Tile Hill, Coventry. 

The generator comprises a water tank A and a carbide con- 
tainer B detachably held up to a resilient packing ring C by a 
swivelling bail D which carries a set screw D*. The carbide 
tin E is formed with an aperture E* which receives a lid of the 
ordinary kind used on earbide tins, &e. The carbide is sold in 
the tin E and when required the lid is removed and the tin 
placed in the container B. The spreader tube F is pointed, and 
is carried by the water tank. Thus when the container is pushed 
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up into place the pointed spreader tuhe passes freely through 
the carbide, allowing the container to make a joint with the 
ring ©. The spring G prevents the tin from rattling, but if 
necessary the spring may be arranged beneath the tin and inside 
the container so as to force the tin up against the packing ring 
C. In such a case the inside of the tin would be subjected to 
the pressure of the gas, whilst in the case illustrated the gas may 
have access to the outside of the tin. To prevent the holes in 
the spreader tube becoming choked up the water may pass down 
a tube H arranged inside the tube F. The apertures H? in the 
centre tube are far removed from the apertures in the tube F. 
Thus there is little liability of choking of the holes oecurring, 
whilst by making the tubes easily separable they may be cleaned 
without difficulty.—September 30th, 1914. 





10,473. April 28th, 1914.—IMPROVEMENTS IN OR RELATING TO 
Ex.ectric DIAPHRAGM ALARMS, Thomas Crosbee and Sons, 
Limited, of Apollo Works, Moseley-street, Birmingham, 
and Thomas Stanley Rogers, of same address. 

A is the horn, B is the vibratory diaphragm adapted to vibrate 
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through the medium of a member C by the armature D, adapted 
intermittently to come into contact with member C. E is the 
electromagnet which is in the form of a casing E! having a 
central hollcw boss 8, through which the rod C passes. Either or 


both the casing E! and boss 8 may be energised by the current 
to attract the armature D. F is the bracket by which the 
armature D is carried, the bracket having a split clip, collar, 
or socket F!, which is adapted to embrace the tubular part of 
a carrier member G, which is secured in any suitable manner 
directly or indirectly to the horn or body of the alarm. The 
socket F! carries a lug to which the armature D is secured, and 
also carries a U-shaped member or bridge-piece in which the 
platinum screw or adjustable or other contact member H is 
mounted for contact with the armature D, Between the casing 
of the electromagnet E and the cylindrical part of the carrier 
member G insulating material may be incorporated, and similar 
material may be incorporated between the clip F' and the 
cylindrical part of the carrier member G. By tightening the 
screw or member which closes the split socket F!, the cylindrical 
part of the member G, which is also split, is gripped and is itself 
caused to grip the casing of the electromagnet, whereby this 
latter member is effectively retained. Either or both the socket 
F' and the electromagnet E may be thus adjusted in relation 
to the member C.—September 30th, 1914, 


TRANSMISSION OF POWER. 


January 5th, 1914.—IMPROVEMENTS IN OR RELATING TO 
SUSPENDERS FOR Etecrric CABLES AND THE LIKE, Percy 
Huntington, of 13, Cumberland-street, Lancaster. 

AA! indicate a strip or band of leather, canvas, or other 
suitable flexible or pliable material, the upper end of which is 
secured to a hook B adapted for attachment to a wire rope or the 
like. C represents a hoop or band constructed of wire rod 
slidably fitted on the suspender material. Both ends C! of the 
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hoop or band C are bent or turned upwardly and passed—when 
the lower portion A' of the suspender material is turned up to 
form a loop—through the hole or slot D of portion A‘. It will 
thus be seen that that portion of a cable which passes through 
loop E may be positively gripped by the loop in “ slip-noose ”’ 
fashion, and is so gripped when the upper end of the suspender 
is pulled upwards.—September 30th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


12,546. May 21st, 1914.—IMPpROvEMENTs IN INGOT MoULpDs, 
Evan Lewis, of 50, Manselton-road, Manselton, Swansea. 

This invention has for its object to provide means whereby 
the ingot can be removed from the mould in a more certain and 
effective manner than heretofore. The cover A of the mould 
B is formed with the usual flange A! adapted to engage the upper 
edge of the mould, and thereby to permit the central portion 
B' to depend slightly below the surface thereof. This cover A 
is provided with a ring or hook C, and efter it has been placed 
in position it usually adheres to the ingot, which is then lifted 
thereby with the mould B, when the latter is removed from the 


N°12546 




















ingot by means of removable plugs D projecting from the lower 
end of the mould or in any other known or preferred manner. 
At present the covers A adhere to the ingot in a very uncertain 
manner owing to the gases which get trapped beneath the cover, 
and this disadvantage is remedied by providing on the underside 
of the cover, preferably at or about the centre thereof, a pro- 
jection E which when the cover is placed in position first. makes 
contact with the molten metal and thereby causes it to flow 
gradually outwards, driving the gases out instead of permitting 
them to be trapped should the contact between the cover and 
the metal happen to be made first’ at the edges as occurs in 
practice. The projection E may take the form of a cross as 
shown or a star or the like or any other figure having outwardly 








tapering radiating projections._-Sentember 30th, 1914. 





MISCELLANEOUS, 


22,052. September 30th, 1913.—IMPROVEMENTS IN AND con. 
NECTED WITH BURNERS FOR O1L, David Thompson Bremner 
of 740, Barking-road, Plaistow, London, E, : 

A is a chamber having an oil inlet B and a tube C through 
which passes a fluted rod D, Around the tube C is another ti},6 

E forming a steam jacket. Fis a steam tube passing thronoh 
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the chamber A and entering the tube Eat G. His a sludge door 
which is provided for cleaning purposes. The oil enters jhe 
chamber A through the inlet B, where it is heated and thon 
passes out through the tube C, mixing with steam which pa-.os 
out through the tube E.—September 30th, 1914. 


11,989. May 15th, 1914.—ImMpRovVEMENTS IN COOLING oR 
REFRIGERATING APPARATUS FOR COLD STORAGE CHAMB» its, 
John Peter McCaney, of 11, William-street, Bedminster, 
Bristol. 

The top tank A is for the freezing mixture. By the cylinders 
B the freezing mixture gradually descends to the bottom tank 
C, in which the mixture liquefies. At a suitable height above 
the tank C is a receiver D, which communicates by ducts KE 
with the eylinders B. The liquefied brine accumulates in the 
bottom tank C, and, rising in level, ascends in the cylinders |, 
whence, on reaching the ducts EK, the liquid is conducted ther: by 
into the receiver D, which is thus a cooling or refrigerating vessel 
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end receiver D 


At 
is fitted with an outlet pipe F, which is provided with a stop 
Through the pipe F the brine is drawn off from time 
A second draw-off pipe H is connected to the receiver 
By this pipe H, which is provided 
with a step-cock I, the receiver D can be completely drained 


auxiliary to the main one 


apparatus, 
valve G. 
to time. 
D at the underside thereof. 


A plug H!' is provided to the pipe H for 
clearing out sediment or other deposit at the bend. The accu- 
mulating tank C has a manhole, of which J is the door. Through 
the manhole the tank is cleared of deposit. An outlet pipe K, 
provided with a stop-cock L, is fitted to the tank C, and enabl 

the tank to be drained when so required.—Seplember 30th, 1914. 


when so required. 





LAUNCHES AND TRIAL TRIPS. 








AvBerT Hatt, shelter deck steamship; built by Wilham 
Doxford and Sons, Limited ; to the order of Messrs. Ed. Nichol! 
and Co., of Cardiff; dimensions, 402ft. by 52ft. by 26j}ft.; to 
earry 8200 tons; launch, October 6th. 

BREIFOND, steel screw steamer; built by Wm. Doxford and 
Sons, Limited ; to the order of Mr. Sigval Bergesen, of Stavanzer: 
diniensions, 400ft. by 53ft. by 32}ft.; to carry 8400 tons of oi! 
in bulk; engines, triple-expansion, 264in., 44in. and 74in. by 
48in. stroke ; constructed by Wm. Doxford and Sons, Limited ; 
a speed of 11 knots was attained on trial trip, October 7th. 

Bancuory, screw steamer; built by Craig, Taylor and Co., 
Limited ; to the order of Messrs. Monroe, Rutherford and Co., 
of Cardiff ; dimensions, 298ft. by 44ft. by 21ft. 4in.; to carry 
cargo; engines, triple-expansion, 2lin., 35in. and 57in. by 
39in. stroke, pressure 180 1b, per square inch ; constructed !y 
the North-Eastern Marine Engineering Company, Limited ; 
launch, October 19th. 

NORTHWESTERN MILLER, steel screw steamer; built 
the Northumberland Shipbuilding Company ; to the order of 
Furness, Withy and Co., Limited, for the Philadelphia Trans 
atlantic Line ; dimensions, 433}ft. by 53}ft. by 39ft.; to carry 
8550 tons of flour; engines, triple-expansion, 29in., 49in. and 
80in. by 54in. stroke, pressure 1801lb. per square inch ; con- 
structed by Richardsons, Westgarth and Co., Limited ; launch, 
October 19th. 

Cuevior RANGE, steel screw steamer; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Neptune Steam 
Navigation Company, Limited ; dimensions, 362ft. by 51ft. O}in. 
by 26ft. 3in.; to carry 6640 tons; engines, triple-expansion, 
25in., 40in. and 67in. by 45in. stroke, pressure 180 Ib. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
a speed of 124 knots was attained on trial trip recently. 

VALDES, steel screw steamer ; built by Craig, Taylor and Co., 
Limited ; to the order of Messrs. Robert MacAndrew and Co.; 
dimensions, 277ft. by 40ft. by 26ft. llin.; to carry cargo ; 
engines, triple-expansion, 2lin., 34in. and 56in. by 39in. stroke, 
pressure 1801b. per square inch; constructed by the North- 
Eastern Marine Engineering Company, Limited; trial trip 
recently. 
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HYDRO-AEROPLANE FLOAT DESIGN. 
(By an Aeronautical Correspondent.) 
Tsir subject of seaplane design is now receiving the 
attention it merits from the aeroplane manufac- 
and there are several new types of hull or 


turers, 
The scientific design of seaplanes 


float to be seen. 


possible disadvantage is, perhaps, the close proximity 
of the passengers to the sea, low centre of gravity, 
and difficulty of choosing a suitable position for the 
engine, propeller, &e. The White machine and that 
of the Eastbourne Aviation Company are examples 
of the twin main float type. It is, of Course, necessary 
for lateral stability on water to have a positive G.M., 


| 

| turtle, on to its nose, as the longitudinal G.M. would 
| probably be very small with short floats. In the 
large seaplane type with long floats longitudinal 
stability is generally good if the centre of gravity 
of the machine is placed vertically over the centre 
of buoyancy of the float on an even keel. 
ever, important to have the hydroplaning surfaces 


It is, how- 
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Fig. 2—BRITISH CURTISS SEAPLANE 





Pig. 4—GRAHAME-WHITE FLOAT 


Fig. 3-HULL OF BRITISH-CURTISS SEAPLANE 


calls for a considerable knowledge of naval architec- 
ture, but until quite recently has not been con- 
sidered seriously by naval architects. The old type 
of float in the form of a flat-bottomed punt is still 
used, and is even popular in some quarters, 
owing, it is supposed, to its low cost and simplicity. 


jand in the single central float type it is therefore 
| necessary to have small floats placed at the wing 
‘tips. This is, of course, not required in the twin 
float type, if the floats are~ placed sufficiently far 


apart. 
With regard to the second main type, namely, the 


forward of the centre of gravity of the machine, so 
what may be termed a fishtail is sometimes added 
to the hydroplane part, the object of which is to bring 
the centre of buoyancy aft when at rest on water, as 
shown in the sketch—Fig. 5. The Curtiss and 
Grahame-White floats illustrated in Figs. 3, 4, and 6 
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‘Toe Encincer” 


It is fairly evident that it will eventually become obso- 
lete for naval purposes. 

Some very important results of model experiments 
with floats carried out at Teddington and elsewhere 
have been published. Mr. E. H. Millar read. an 
interesting paper this year before the Institution of 


Naval Architects on the experiments carried out | 


at the National Physical Laboratory. Experiments 


in the United States have been conducted at the | 
These experiments show con- | 


Washington tank. 
clusively that a flat-bottomed punt shape is the most 
difficult to raise to the hydroplaning speed, whilst 
forms with flared bows are very much easier to drive. 


The use of steps, it is shown, is also beneficial, pro- | 


vided air can be easily drawn in, at the step, to reduce 
the suction and eddy resistance. 

There will obviously be two main types of seaplane 
for naval use; the large armed seaplane capable of 
cruising on the open sea with motors throttled down, 
and the small fast scouting machine kept on board a 
parent ship until wanted. 





plane, the Curtiss flying boat—Figs. 2 and 3 
may be taken as examples. They are, however, 


very different from each other, and each firm may be | 


said to be experimenting on distinct and different 
lines. This is as it should be, and it is not yet time 
to standardise to any one particular type. 

The question as to which type of large seaplane 
will be the most suitable for cruising in a choppy sea 
will be difficult to decide. The “ Bat Boat’ and 
‘* Curtiss’ machines are of the single central float 
type. They have the advantage of reduced head 
resistance owing to the absence of a nacelle or fusilage, 
the passengers, &c., being placed in the boat. The 





There are several machines | 
of the former type now in use, of which the Sopwith | 

Batboat ’’—Fig. 1—the Samuel White-Wright sea- | 
&e., | 


Fig. 5—GRAHAME-WHITE HULL 


small scouting machine, this need not necessarily 
| be fitted for cruising extensively on the surface, so 
| the design of its floats is not so important as in the 
| case of the larger machines. The question of the use 
| of separate tail floats in this type is rather important. 
| In small machines where large and long floats may 


lhe é goimenia 





Fig. 6—GRAHAME-WHITE HULL 


not be used, the use of a tail float obviously becomes 
necessary, owing to the necessity for having the major 
portion of the float and the centre of hydroplaning 
effort forward of the centre of gravity. This is 
desirable to prevent diving in the event of a steep 
“landing,” and to prevent the machine turning 




















are examples of this. To reduce the suction behind 
the step and to enable the tail part to rise clear of 
the water when hydroplaning, the sections abaft the 
last step are of a wide V section to allow access of air. 
The use of some form of air scoop or duct may possibly 
be found beneficial. The Sopwith float is also of this 
type, but in this case the end of the float presents an 
angle of attack to the water to help it to get clear. 

Recently the subject of hydro-aeroplanes as been 
before the general public a great deal owing to the 
abandoned transatlantic flight and the Circuit of 
of Britain race. These two events were responsible 
for the building of some machines of special type. 
In the first-mentioned case the problem of carrying 
enough fuel was the great difficulty; and it is 
doubtful if the form of float used would have had 
much effect on the success of the flight. It is merely 
a problem of plane loading, power available, and speed. 
Seaworthiness is not a very important factor. There 
was built for the flight a machine which was to 
be fitted with a wheel chassis for getting off the ground. 
These wheels were to be dropped as soon as the 
machine was in full flight. One supposes the fusilage 
would be sufficient to keep the machine afloat on 
alighting on the water near the other shore. In the 
case of the second event it must be borne in mind 
that the prize was to go to the machine which actually 
covered the distance at the greatest speed. As many 
starts could be made as necessary, so long as the 
course was completed within the time limit. There- 
fore, given fine weather, the lightest and simplest 
machine would stand the best chance of winning. 
However, the outbreak of hostilities put a stop to 
everything, and no opportunity has yet been found 
to examine the many interesting machines entered 
for the race. 
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WAGES IN 1913. 


For twenty-one years the Board of Trade has 
issued annually a report showing the changes in the 
rates of wages and the hours of labour of the working 
people of the United Kingdom. The last report, 
which deals with 1913 and is therefore filled with a 
retrospective calm, and untouched by the turmoil 
of the present year, lies before us. If anyone asked 
us what was its use, we could no more say than we 
could define the precise value of a bowing acquaint- 
ance with Saturn’s rings. We suppose the person most 
affected, the wage earner, never looks at these reports, 
and is possibly wholly oblivious of the fact that a busy 
staff at the Board of Trade has been engaged for 
twenty years and more tabulating, adding up, averag- 
ing, extracting, abstracting, and doing goodness 
knows what else to figures about the money he earns 
every week and the hours every day he has to work 
for it. Even if he did know of these reports his 
comment would probably be, “ And a blessed lot of 
good they’ve done me.’ Who shall say he would not 
be right ? These statistics, in spite of the credulity 
of some people who seem to think otherwise, never 
altered a wage by a farthing, or a day’s work by a 
minute ; all they can do is to put on record certain 
facts so that we may have the satisfaction of knowing 
that as a whole the rate of wages does rise and the 
hours of labour do fall, though to derive even interest 
from that fact we ought to be told whether the cost of 
living has increased also and whether the longer hours 
of leisure are better spent, and the workmen happier 
and more contented, than they were of yore. These 
statistics, when you have said all you can about them, 
are irritating things, for they have no humanity in 
them, and perhaps it is the best thing in the world 
that they should be shut up with other statistics as 
dry as themselves, on dry shelves in dry offices, with 
dry half-human and half-schedule people to look 
after them. Thence they may be taken down when 
Parliament or debating society wants facts to support 
two diametrically opposite opinions, and thither they 
may return when Parliament or debating society has 
proved or disproved, according to its object, that the 
British workman should be the happiest person in 
the world because his rate of wages is always rising, 
and his hours of labour always falling. 

We learn, or let us say, rather, we find it recorded 
in this report, for, of course, we all knew it long ago, 
that 1913 was a good year for labour. Ever since 
1908 the rate of unemployment had been falling 
regularly, and the percentage went down to 2.1 in 
1913, or just about -as low as it can go. Speaking 
barometrically, unemployment last year was down in 
its boots. Wages, too, bounded up. In 1908, 
£59,000 less per week were paid than in 1907; in 1909, 
£69,000 less than in 1908; then the tide began to 
turn, and with increasing employment wages rose. 
The year 1910 was better by £14,500 per week than 
its predecessor, and each succeeding year gained upon 
the one before it thus :—£34,500, £139,000, and 
£179,000. From these figures the wages of agricul- 
tural labourers, seamen, and railway men are excluded. 
Let us understand clearly what they mean. We 
quote two examples given by the report, “ Shipyard 
labourers on the North-East Coast, numbering 13,150, 
received an increase of ls. per week; and the total 
amount of the increase was, therefore, 13,150s., or 
£657 10s. per week. In the building trade, 20,000 
carpenters and joiners in London received an increase 
of 3d. per hour. The average number of hours per 
week (taking winter and summer together) for this 
class of operatives being calculated from agreement 
at 48.04, the increase in weekly wages was taken at 
2.00s., and the aggregate amount was 20,000 x 2s., 
or £2000.” Of course, in estimating the increase or 
decrease in any one year compared with another, it 
has to be assumed that approximately the same 
number of men are engaged for the same number of 
hours. This may not always be strictly accurate, 
but it is probable that the increases recorded do 
represent with a fair degree of approximation the 
actual facts for two contiguous years. Thus, with 
regard to 1913, we may take it that the total wages 
bill of the country, in the industries covered by the 
returns, for a full ordinary week’s work, at the end of 
1913, would exceed that for the corresponding week at 
the end of 1912 by about £179,000. We underline 
corresponding week because, as a matter of fact, the 
average increase in 1913 was nothing like the sum 
named. Put it another way, the actual total increase 
of wages last year, as compared with the year before, 
was something over six and one-third million pounds ; 
had the weekly increase been constant all through the 
year the actual total increase would have been over 
nine million pounds. But whilst we may regret that 
it was not so great, we cannot but be satisfied with 
the smaller figure. Great, however, as these figures 
appear, the gain per individual is not much. In the 
year under discussion, 1,900,000 persons, in round 
numbers, were affected by changes, and taking 
it that all the changes were for the good, as the 
greater bulk of them were, each worker’s yearly 
takings only augmented by about £3 7s. With 
regard to the number of workers affected, it is of 
interest to note that over 56 per cent. owed the in- 
crease of wages to conciliation, arbitration, or media- 
tion, whilst in over 40 per cent. increase was effected 
by direct negotiation. Sliding scale arrangements 
accounted for the remaining small percentage. 








Recent years have been good, and when there is 
plenty of {work wages nearly always increase, but, of 
course, there are many bad years, when the rate 
falls instead of rising. *Ninety-four and ‘ninety-five 
were, owing to decreases in the mining industry, bad 
years asa whole. Then came a group of five excellent 
years, followed by five lean years, then two good 
periods and two bad periods, with finally four good 
years, bringing us up to 1913. But, taking all in all, 
““The advances gained during the periods of rising 
wages have far exceeded the decreases in years of 
falling wages, and the net effect of the wage move- 
ment during the period under review—1894 to 1913 
—has been a total advance of over £633,000 on the 
weekly wage bill of the country in the occupations 
covered.” This statement is not very clear, because 
we are uncertain whether the same number of workers 
is considered when contrasting 1913 with 1894. It 
is probable that the £633,000 has, as a matter of fact, 
to be distributed over a much larger number of 
operatives than were employed in 1894, but in any case 
it means that about thirty-two million pounds sterling 
more are paid in wages annually than were paid twenty 
years ago. > 

Turning now for one moment to the changes in 
hours of labour, we find that 154,618 persons were 
affected in 1913; nearly 147,000 of them had their 
hours reduced. Of these reductions, 20 per cent. 
were arranged by arbitration, conciliation, or media- 
tion, and the remainder by direct negotiation, pre- 
ceded in cases affecting nearly 34,000 persons, by 
strikes or lock-outs. It is satisfactory to note that 
**The changes in hours of labour have resulted in a 
net decrease in the recognised normal working hours 
in every year since 1893.” The most important 
reduction took place in 1909 as a result of the Coal 
Mines Regulation Act, and in 1902, when the hours 
in textile factories were reduced by legislation. 








THE PRACTICAL TRAINING OF ENGINEERS. 

Tr will be recalled that in 1911 a conference on the 
Education and Training of Engineers was held at 
the Institution of Civil Engineers. At the time it 
appeared to be rather fruitless, but it was followed up 
by the appointment of a committee directed to con- 
sider ‘“‘ whether any steps can be taken to define 
more clearly the conditions of the practical training 
in the various branches of the Engineering Profession 
required by the by-laws ; also, whether any steps can 
be taken to establish some co-ordination between 
engineering colleges and engineers and other em- 
ployers, so that the practical training of well-educated 
students may be facilitated.’ This committee was 
constituted as follows :—Dr. W. C. Unwin, LL.D., 
F.R.S. (Chairman), Mr. R. Elliott-Cooper, Mr. J. A. 
F. Aspinall, M. Eng., Sir John Wolfe Barry, K.C.B., 
Mr. B. Hall Blyth, M-A., Mr. John A. Brodie, M. Eng., 
Mr. E. B. Ellington, Mr. Walter Hunter, Mr. H. E. 
Jones, Sir Alexander B. W. Kennedy, LL.D., F.R.5., 
Mr. A. G. Lyster, M. Eng., Mr. Alexander Siemens, 
Sir William H. White, K.C.B., Mr. W. B. Worthing- 
ton, B.Se. Sir William White died in the spring of 
1913, before the work of the committee was complete, 
and Mr. Walter Hunter a few weeks ago, when all 
the work had been done. The report of this com- 
mittee was presented to and adopted by the Council 
on July 7th last, but owing to delays caused by the 
war it has only been sent to members within the last 
few days. 

The first step taken by the committee was to find 
out by correspondence (1) What is the usual practice 
among various classes of engineers with regard to 
affording practical training to those who intend to 
become engineers ; and (2) to elicit information as 
to the conditions under which such training may be 
rendered readily attainable by well-educated young 
men, and especially by those who have undertaken 
regular college study. Clear answers were received 
from 44 engineers in private practice, from 38 railway 
engineers, railway mechanical engineers, and dock 
engineers, from 78 municipal engineers and engineers 
of waterworks and gasworks, and from 74 manufac- 
turing engineering firms. The report gives the 
following summary of the replies received :-— 


(1) Of the total number of 234 engineers and 
engineering firms who replied to the inquiry, 
175—.e., 75 per cent.—make a practice of taking 
pupils or apprentices—either indentured or un- 
indentured—and 59 do not take them. 

Of those who take pupils or apprentices, 131 
—i.e., 75 per cent.—require premiums, and 25 per 
cent. do not require premiums. 

About seven-tenths of the pupils or appren- 
tices are indentured, the remainder being un- 
bound by any legal agreement. 

The period of training ranges from two to five 
years, and it is indicated that the shorter periods 
are generally applicable to young men who have 
had a good scientific education. 

(2) All pupils and engineering apprentices are 
afforded opportunities of experience in the various 
principal departments of the employer's business, 
both as regards constructional work and draw- 
ing-office work. 

In several instances manufacturing engineer- 
ing firms, as well as the railway locomotive 
departments, accord some of the privileges of 





pupilage, including entry into the drawing. 
office, to eligible trade apprentices who have 
shown special promise and ability. 

The periods allocated to the several depart- 
ments of work are generally not stated, although 
they are given in detail by a few engineering 
firms. 

The period in the drawing-office ranges from 
three months to one-half the total period of the 
pupilage or apprenticeship. 

(3) In 86 per cent. of cases a certificate of 
pupilage or apprenticeship is given implying 
that opportunities of obtaining a suitable prac- 
tical knowledge of an engineering order have 
been afforded, and have been utilised by the 
holder of the certificate. 

In the remaining cases those conditions are 
not certified by the employers ; although it is 
generally indicated that testimonials will be given 
if desired, or specific inquiries will be answered. 

(4) Facilities for attending day classes are 
afforded by 54 per cent. of the employers to pupils 
and apprentices who have not gone through 
regular college courses, and this condition 
appears to apply about equally in all the principal 
groups. Many other employers, however, insist 
upon their apprentices attending evening classes. 
In a few cases those only who have had college 
courses are accepted as pupils. 

(5) With regard to the preliminary year’s work- 
shop training recommended by the Institution 
Training Committee of 1906 as desirable for. all 
engineering students, about two-thirds of the 
manufacturing engineers and engineers of public 
undertakings who have workshops and take 
pupils or apprentices are favourably disposed 
to the adoption of that course, which, however, 
it may be inferred, is not actually followed in 
many cases. 

It is very noticeable that, except as a special 
favour, or possibly for a substantial payment, 
such opportunities would generally be afforded 
only to youths who had engaged, or would be 
likely, to complete their practical training at 
a later date under any given employer. 

(6) In the cases of unindentured pupils and 
apprentices (about three-tenths of the whole of 
the cases under consideration), about 58 per cent. 
of the employers are favourable to giving a state- 
ment—if it should be desired by the Institution 
~—that suitable opportunities for acquiring the 
practical knowledge required by the by-laws 
will be afforded, subject to good conduct on the 
part of the pupil or apprentice, and an engage- 
ment by him to remain in the employer's service 
for a certain period, and subject to the employer’s 
business permitting him to keep the youth in 
his service for so long. 

Many employers who do not regard this idea 
with favour ‘are evidently disinclined to under- 
take a particular duty and responsibility towards 
young men who enter their service for their own 
benefit, without some corresponding advantage 
in return to the employers. 

(7) Forty-six per cent. of the engineers and 
engineering firms who have answered state that 
they give, or are willing to give, special advan- 
tages or facilities for practical training to young 
men who have completed a regular course of 
college study leading to a degree recognised as 
exempting from the Institution Associate Mem- 
bership Examination, and have obtained that 
degree. 

On the other hand, it cannot be overlooked 
that a number of engineering firms are uncon- 
vinced that such preliminary scientific qualifica- 
tions entitle young men to special consideration 
at this stage; some of them consider those 
qualifications as essential in any case for an 
ordinary pupil, and some are disposed to regard 
scientific knowledge as acquired more profitably 
during, or perhaps subsequent to, the course of 
practical training. 

The following quotations from replies received, 
bearing upon this position, illustrate views held 
by important engineering firms (manufacturing) 
as to giving special advantages to technically 
educated students, under the consideration that 
they may be expected to make themselves of 
some use after no great length of time :— 

(a) ““ We have done this in one or two 
cases with good results. There is, however, 
a great scarcity of suitable students. Out 
of the comparatively few applicants, we 
have only found one or two likely to be 
eventually of service.” 

(6) “* Have occasionally given such oppor- 
tunities, but result not encouraging.” 

(c) “* We have had many such, and find a 
purely technically educated student is 
absolutely no use except on a very few jobs 
of design, where their ability to calculate 
is of use. For dividend earning we find 
them of no use.”’ 

(d) ‘‘ We very rarely find our expectation 
of their early usefulness is realised. They 
generally think so much of themselves, and 
expect to get to the top of the tree before 
they have even reached the first. branches.” 

(8) On the important question as to the prac- 
ticability of college students making provisional 
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arrangements for subsequent practical training 

prior to the completion of their college courses, 

75 per cent. of the employers evince willingness 

to consider such an arrangement, provided it is 

understood to be in no way binding upon them, 
and that suitable vacancies occur in their service 
at the required time. 

(9) With regard to the “sandwich” system, 
i.e., arrangements under which college students 
may be admitted into works or offices for a part 
of each year, opinion (and practice) is divided. 
Taking the whole of the employers, 53 per cent. 
favour that method and the remainder are 
opposed to it. 

It is noticeable that the system is least 
favoured by engineers in private practice and 
the engineers of railway and dock undertakings, 
whereas a majority of the engineers of municipal 
undertakings and manufacturing firms are 
favourably disposed towards ‘it. 

The committee learned with satisfaction that, 
whilst considerable uncertainty pervaded the subject 
of practical training with regard to the details which 
should constitute it, there was a disposition among 
employers to consider favourably any proposals 
which might be thought likely to improve and define 
more clearly the conditions that should be observed 
for such training in the various branches of engineer- 
ing practice; and that considerable interest was 
evinced in the matter of improving the co-ordination 
of scientific study and practical work, which was one 
of the important points remitted to the committee 
for its observations and recommendations. 

From a consideration of the replies obtained by 
this correspondence the committee was able to draw 
up the following general conclusions and observa- 
tions i-- 

i. Where there are actual articles or in- 
dentures it is desirable to define the con- 
ditions or requirements in the various 
branches of engineering, both as regards 
works experience and office experience, 
which the Institution would accept as satis- 
fying the provisions of the by-laws in respect 
to practical training. 

ii. Where there are no articles or inden- 
tures, it is desirable that any agreement or 
arrangement under which practical engi- 
neering training is contemplated, should. be 
entered into at the beginning of the term 
of training, and should specify the character 
and period of the training proposed, both 
as regards works experience and office ex- 
perience, from the point of view of its 
acceptance as satisfying the provisions of 
the Institution by-laws. 

iii. With regard to the choice of pupils 
and apprentices, attention should be given 
to the question of the standard and range 
of the education which should have been 
attained by such young men at the com- 
mencement of that stage of their careers. 

iv. Attention was directed to the causes 
which induce in some quarters, notably 
among manufacturing engineering firms, 
some disinclination to afford special facili- 
ties or preference as regards practical train- 
ing, to students who have gone through 
college courses of scientific study. 

Contingent upon the foregoing were the im- 
portant questions :— 

(1) What is usual and the best practice in 
regard to affording practical training to young 
engineers whose aim is the design and direction 
of engineering work in a professional capacity ? 

(2) What steps can be taken to guide young 
men who desire to obtain such training ? 

(3) What steps can be taken to assist young 
men to ascertain where they may obtain facilities 
for practical training, with some idea of the con- 
ditions and the cost involved ? 

The next step taken was to summon conferences, 
at which the Chairman discussed the conclusions and 
observations, recorded above, with engineers, engaged 
in various branches of the profession, who had 
experience of training young men. These confer- 
ences were, as a rule, quite small and apparently 
quite informal. Dr. Unwin and Dr. Tudsbery were 
present at them all, and generally one or two other 
members of the committee, with a few, never more 
than four, ** witnesses.’ We are not told whether they 
were kept small on purpose or whether their smallness 
was due to a lack of interest. All these informal 
conversations, there were five of them, were con- 
ducted with the object of finding out whether engi- 
neers who undertook the training of young men were 
prepared to specify, before accepting that duty, the 
kind of training they would give, and, secondly, 
whether they had any objection to their terms and 
conditions being made known to the Appointments 
Board of the Institution, so that it might be in a 
position to indicate to young men before they left 
college, places where they might reasonably expect 
to receive the essential practical training. Dr. 
Unwin again and again insisted that he did not 
consider it a ‘‘ satisfactory procedure that such young 
men should “‘ have to go about, hat in hand, as it 
were, saying, Will you take me on?” What he 
desired to see was some “source of information 
where a lad could learn where there was likely to be 
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an opening where he could get his practical training.” 
It was desired also to find out what subjects, in the 
opinion of the witnesses, young men under training 
should gain experience of. These opinions were 
apparently obtained in writing, for they do not 
appear in the reports of the conferences. They are, 
however, embodied in a series of schedules, one for 
each branch of the profession. Acquaintance with 
some of the subjects is required of all persons who 
desire to become associate members of the Institu- 
tion, such acquaintance depending upon circum- 
stances in each individual case, and to a certain 
extent upon the previous education and training of 
the student. The schedule is to be marked and 
certified by the engineer who has trained the appli- 
cant, to show the classes of work in which the student 
has had experience under him. With regard to these 
schedules, the report remarks :— 

It is not to be supposed that any individual could gain reason- 
ible experience of more than a limited portion of the various items 
of work in these lists, during the short period of a pupilage ; 
but even so, information of the nature of the experience which 
has been obtained during any course of practi¢al training will 
be useful to the Council, and especially to the Committee which 
deals with the preliminary qualifications of candidates for 
election. 

The Committee accordingly beg leave to recommend to the 
Council the adoption of these schedules, with a view to their 
being furnished to intending students and others, as a guide 
to the classes of work with some of which they should endeavour 
to make themselves acquainted during their practical training ; 
and also to candidates for election, as a basis upon which the 
range and character of their experience during their practical 
training may be indicated for the information of the Council. 

It is not intended that the schedules shall imply or involve a 
direction to engineers as to the particular work in which they 
may find it desirable to employ their pupils; but they will 
afford a convenient means of indicating what range of experience 
has been obtained, and the Committee recommend that the 
schedules should be furnished to members of the Institution 
for use in connection with the course pursued by those who are 
obtaining practical training under them. 

With regard to the other main question discussed 
at the conferences, and later by correspondence with 
other engineers, namely, some form of agreement 
as to the kind of training to be given, the committee 
recommended that :— 

All cases of practical training, whether to be obtained in the 
capacity of a pupil, an apprentice, or an assistant, should be the 
subject of some agreement or arrangement for the purpose 
between the engineer and the person who is to be afforded 
training ; and that where no articles or indentures are entered 
into a statement somewhat in the following form should be 
employed, and should be furnished to the Institution as evidence 
of the arrangements made, where the person under training is 
recommended for admission as a student -— 

Se ANE ONE a in Sloat gt Spins ape nae has entered 
the service of with a view to 
obtain training as an engineer; that during the period of 
his service he will be afforded opportunities of obtaining 
experience in the several departments of this office (or 
establishment): that while he will not be termed a ‘ pupil ” 
or ‘apprentice,’ the special opportunities to be afforded 
him will be substantially equivalent to those usually enjoyed 
by young men who serve in the latter capacities : and that, 
subject to the continuance of satisfactory work and con- 
duct, and to the conditions of business admitting thereof, 
it is intended that his training on the lines referred to shall 
extend for a period of at least years.” 

Signature of the engineer.......0000eeeceeeee 

“IT undertake to avail myself of the above-mentioned 
opportunities for my practical engineering training for the 
full period referred to.” 

Signature of the person under training............ 

Finally, the committee recommended that :— 

“The Council request members of the Institution to give special 
consideration to those who, having obtained exempting degrees 
and diplomas, desire to obtain practical training, whether as 
pupils, apprentices, or assistants under agreement, for the shorter 
periods allowed by the By-laws as a condition of election in 
the cases of men who possess those qualifications. 

“It is further suggested that some agency, such as the Civil 
Engineers’ Appointments Board, might be utilised to place in 
communication properly educated young men who seek such 
training with engineers who may indicate willingness to afford 
it.” 

The result, then, of the work of the committee 
may be summed up as follows :—For the future 
(1) Candidates for Associate Membership must 
present to the Council a schedule duly marked and 
certified by the engineer under whom they have been 
trained, indicating the subjects in which they have 


gained experience. 

(2) Engineers who are prepared to accept as pupils 
or apprentices, or their equivalent, persons recom- 
mended for admission as students by the Institution, 
should either enter into articles or indentures or sign 
an agreement with the person to be trained at the 
beginning of the term. 

(3) Members should give special preference to 
young men holding degrees which exempt from the 
examination for associate membership ; and 

(4) Engineers who are willing to take pupils 
or apprentices, and have vacancies, should inform the 
Appointments Board or some similar body, so that 
it might be in a position to direct young men seeking 
training where to apply for it. 





As an example of the conferences, we reprint in 
full the report of the first :— 


RAILWAY, RAILWAY MECHANICAL, AND DOCK 
ENGINEERS. 








31 Marcu, 1913. 





Present ; 
Dr. W. CawTHORNE Unwin, in the Chair. 
Mr. A. G. LysTER. Mr. W. W. GRIERSON. 
Dr. W. H. Maw. Mr. E. F. C. Trencu. 
Mr. W. Y. ARMSTRONG. | Dr. J. H. T. TupsBery, 
Mr. H. Fowter. Secretary. 
The CuarrMan: Gentlemen, this inquiry has been going on 
for some time, and we are hoping that we may get information 
on the subject from those who are present to-day, in addition 





to written communications already received. It has appeared 
to the Institution that the status of- engineers depends very 
much on the conditions of entrance into the profession. The 
Council had to review this matter in ing the By-laws 
of the Institution, and they came face to face with the fact that 
a large number of candidates for entrance to the Institution 
came up with credentials which it was very difficult for them 
to value. The candidates stated that they had been employed 
under So-and-so ; they had no definite certificates to produce, 
showing exactly under what conditions they had entered on 
their training, and it was very difficult indeed with that sort 
of information to form a judgment whether these men had 
really gone through a proper traini itable for ent to 
what, after all, is a distinguished and, I think I may say, a learned 
profession. Amongst other things, where there are actual 
articles or indentures, it is felt desirable to define the conditions 
or requirements in the various branches of i ing, both 
as regards works experience and office experience, which the 
Institution would accept as satisfying the provisions of the 
By-laws in respect to practical training. That is, we have found 
that with such certificates as we get, it is often not clear whether 
proper conditions have been satisfied during the course of the 
training. Where there are no articles or indentures it is desir- 
able that any agr t or arrang t under which practicai 
engineering training is contemplated should be entered into as 
the beginning of the term of training. Many candidates who 
have not been through regular articled or indentured positiont 
have entered upon practical training without any agreement 
or clear arrangement, and can only, after it is over, bring up 
some statement from the engineer who has employed them that 
they have done certain things. We think there should be some 
r or arrang' t specifying the character and period 
of the training proposed, both as regards works experience and 
office experience, from the point of view of its acceptance as 
satisfying the provisions of the Institution By-laws. We are 
also of opinion that, with regard to the choice of pupils and 
apprentices, attention should be given to the question of the 
standard and range of the education which should have been 
attained by such young men at the commencement of that 
stage of their careers. That is, if men are entering a profession 
like engineering, which is a professi tanding, some attention 
should be given at the beginning to whether the men who are 
going to undergo the practical training have an education such 
as fits them to take ultimately higher positions in the profession. 

Now, what we want to do to-day, if possible, is to consider 
how-young men who come to you and ask for practical training 
are engaged in your works, and whether we can in any way 
regularise the procedure by which such young men get their 
practical training. I may say at once we are not concerned 
with men who enter with the aim of becoming workmen or 
foremen, or even subordinate managers. What the Institution 
is concerned with is the position of those who aim ultimately 
at professional or quasi-professional positions—full managers 
or engineers in such positions as those which the Institution 
would recognise as suitable for associate members of its body. 
The questions I have to ask really are :— 

“*(1) What is the usual and the best practice in regard to 
affording practical training to young engineers whose aim is the 
design and direction of engineering work in a professional 
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capacity ? 

“*(2) What steps can be taken to guide young men who desire 
to obtain such training ? 

“*(3) What steps can be taken to assist young men to ascer- 
tain where they may obtain facilities for practical training, with 
some idea of the conditions and the cost involved ?” 

Mr. Lyster: That is, after they have made up their minds 
to join the profession ? 

The CuarrmMan: The point of view is that of young men who 
have made up their minds to become professional engineers in 
some way. Some of them will not get on: others will rise high. 
We have to deal with the young men who are seeking to get 
practical training to satisfy the Institution By-laws. I think, 
Mr. Armstrong, on the Great Western Railway you have some 
definite arrang t for taking these young men ? 

Mr. Armstronc: No. Supposing a man comes to me with 
the idea of being a pupil, I always find out -where he has been 
educated, and if he has not had an education which appears to 
be suitable, I tell him so, and have nothing more to do with 
him. If, on the other hand, men come, say, from Cambridge, 
they are in a different position. Two men I have in mind have 

through the engineering course at Cambridge, and did 
very well there. Then they come to me, but they are not 
articled. They are with me probably for two years, and then 
they may stay on with us possibly for a year or two more at a 
nominal salary, so as to gain further experience. 

The CuarrMan: About four years altogether ? 

Mr. Armstrona: Yes. I think one man only remained 
eighteen months because he got a very good appointment in 
Egypt: another man I have in mind went out to India and got 
a good position there. He remained with me seven years 
altogether. 

The CuarrMAan: Have you no i 

Mr. ARMsTRONG: No. 

The Secretary: And no period named ? 

Mr. ARMsTRONG: Two years is the minimum. . 

The Secretary : They in effect agree to come for two years ? 

Mr. ArMsTRONG: Yes, except in the case of the Egyptian 
man, who was let off six months. me 

The CHarrMAN : Would there be any objection to giving them 
some sort of agreement ? : . 

Mr. ArMstTRONG : I remember one man rather objected to it 
on account of the stamp which he would have to pay for. The 
first man I had di? have indentures. He is out in India now and 
he is doing very well indeed, but that was the only case. 

The CuarrMan : In the case of men who have not come from 
Cambridge, could you give us an idea of what you look for in 
the way of education ? , 

Mr. ArmstTRoNG : If they had been, say, at King’s College, 
or University College, or Manchester or Dublin Universities— 
any of those places I should consider would be sufficient. Indeed, 
we have had some extremely good men from them. 

The CuarrMAN: Do you look to what position they have 
taken at college ? 

Mr. ARMSTRONG : Yes. 

The CuarrMANn :; You do not require a degree. 

Mr. ArmsTRONG : No. 

The CuarrMan : As an old professor, I should say that a man 
who has been at one of the higher technical colleges and has not 
got his degree or diploma stamps himself already as of low grade. 

Mr. ArMsTRONG: But all these men have done very well. 
They have all got fairly good appointments, many of them 
abroad. 

The CHarRMAN: You take some men who have not been to 
one of the universities or higher technical colleges ? 

Mr. ARMSTRONG : Yes. : 

The CHarrMAN: In their case what kind of education have 
they had ? A 

Mr, ArMsTRoNG : They have been to one of the public schools, 
Eton or Harrow or Winchester or Haileybury. 

The CHAIRMAN: Then what it comes to is this: you do exact 
some evidence of general education ? 

Mr. ARMSTRONG: Yes. , 

The CHarRMAN: But not of technical education ? 

Mr. ARMSTRONG : No, not necessarily. : 

The CHatRMAN : Do you give any advantage to the technically 
educated man ? 

Mr. ARMSTRONG: In what way ? : : 

The CuarrMaN : In the way of shortening the apprenticeship. 

Mr. ARMSTRONG: No. Two years is the minimum. They 
are not much good to anybody until they have had two years. 

The CHAIRMAN: I think two years is the minimum, and I 
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should say a lad who comes from a good secondary school would 
not be worth very much in two years. 

_ Mr. Armsrrone: I do not know that. I do not think there 
is very much difference in them. So much depends upon the 
man himself, 

The CuAIRMAN : No doubt that is true; and in the very 
subordinate positions there is no opportunity to ascertain much 
about a man’s technical education, but it would tell later. 

Mr. ArMstTronG: That is looking rather far ahead. I am 
speaking of comparatively young men. I have a very good 
young fellow now who was trained at the Engi 
ing School for some little time. It is not so good as the other 
schools, I fancy: but he is an exceedingly good fellow. It is 
the man himself. 

The CHAIRMAN : 
than anything else. 

The Secretary: Do you make it a practice to give them a 
definite period in the office and some certain period in the works ? 

Mr. ARMsTRONG : Unless they know something of office work 
and unless they know their way about plans, I think they ought 
to have at least six months in the office, and then afterwards 
they should go out on the works. 

The CuarrMan: You do not divide their two years in any 
definite way ? 

Mr. ArMstrRoNe : No. 

The Cuarrman: The Institution rules enact that they shall 
be one year in or on the works and one year in the office. 

Mr. ArmstronG: I do not think a year on the works would 
be long enough. 

The CuarrMan: The regulation is at least one year in the 
works and one year in the office. 

Mr. ArMstRonG: When they get on to the works they are 
attached to the resident engineer's office, and he expects to 
give them a certain amount of indoor work, so that they are not 
out of doors all the time. 
ont LysTtER: When you say works, how would you define 

at 

Mr. ARMsTRONG: I am speaking of constructive works— 
ae and mortar and excavations and tunnelling and that sort 
of thing. 

' The Cuarrman: With regard to your two-year men, are 
they for the most part in the office ? 

Mr. ArRMsTRONG: No, not after the first six months. They 
are in the office for the first six months and afterwards they 
are out on the works, but they must do some office work during 
that time. 

The Secretary: Do you think that in effect the two years 
would comply with the Institution requirement of one year in 
the aggregate in the office ? 

Mr. Armstrone: Yes, I think it would. Our practice is to 
allow the pupil to remain one year with the company after his 
two years’ training, and he is generally permitted to spend that 
additional year out on the works at a salary, so that he may 
increase his experience and education. That is our custom. 

The CuHarrMAN: There obviously two classes of young men 
seeking practical training. There are those that you have 
referred to as corhing from good secondary schools, who come 
to you with no technical knowledge. There are, again, in these 
days a large number of young men seeking practical training 
who have spent, after their secondary school training, three 
years in college and have taken an engineering degree. We may 
dismiss those who pass through a technical college and take no 
degree as having already proved themselves not very desirable : 
but there are a large number of young men now who have 
through three years’ training in a technical college, which has 
cost a great deal of money, and have taken their degrees, which 
proves that they have profited by the work. I quite admit that 
technical colleges vary considerably in their standing and 
equipment. Twenty years: ago there were no engineering 
colleges which were either properly stafted or properly equipped. 
There were only one or two which had an engineer at the head : 
but it is different now. There are now colleges with large 
equipment and large staffs and where a very practical training 
is given. In such colleges, when a student leaves he is not a 
first-class draughtsman, but he has quite a good knowledge of 
drawing ; he is not a first-rate surveyor, but he has learned all 
the tricks of surveying and plotting. He has besides that a 
considerable mathematical knowledge of aqetind mechanics 





Of course, character and so on tells more 


The CuHatrRMAN: Yes, practically all engineers; but I will 
not be quite sure that some chemists are not i led 

Mr. Fowter: And in nearly all cases they claim they have 
given them salaries straight away. 

The CHatrrMAN: That is so. They are not large salaries to 
begin with, but they do get salaries. 

Mr. Lyster: They do not confine themselves to those cases. 
They find places for men who have served a pupilage, because 
I know the case of a man who was with me who got a job in 
Bombay. 

The CHarrMan: That would be his second place; but what 
the  ighimmecr me Board dealt with was getting the place with 
you 

Mr. Lysrer: I do not think they did. I think his father 
dealt with me directly. I do not think he came to me through 
the Appointments Board, but I am quite certain he went to 
Bombay from me through the Appointments Board. 

The CuarrmMan: I have here a return of 176 graduates, 
nearly all of whom belonged to the years 1902-6. In 1909 ten 
ot them were directors or partners in manufacturing concerns ; 
eleven were partners in ec Iting engi ing firms ; forty-nine 
held subordinate positi in facturing firms, ranging 
from draughtsmen and managers’ assistants up to works 
managers ; nine were assistants to Iting engi s; and 
then come some more miscellaneous appointments. In Govern- 
ment engineering service abroad there were twenty-eight. That 
is a very large proportion out of 176 graduates. 

Mr. TreNcu: There is nothing there to show how many 
served a pupilage subsequent to their college course. 

The C : This is the return made by them. Some of 
them had left college only three years, and some had left seven 
years, 

Mr. TRENcH: If all those had served a pupilage there would 
be nothing extraordinary about their success. 

The CuarrMaN: That is a very good record, even if they had 
served three years’ pupilage. 

Mr. Lyster: It —— upon the class of the appointments. 

The CHarrmMan: You may judge of that from this. The 
salaries are given. Those in the subordinate positi received 
salaries ranging from £150, for the youngest, up to £500. Those 
who got higher positions than subordinate ones have not the 
salaries attached, but they were probably as good. 

Mr. ees I think this Institution is the right place 

q ‘or Vv 
The CuatrmMan: We have an Appointments Board which is 
in touch with the Institution. Would there be any possibility 
of that Appointments Board being informed where places were 
available ? 

Mr. ArMstRONG: There should be no difficulty in doing that, 
if it was understood that an engineer wrote to the Institution 
when there was a vacancy either for a pupil or any other position 
on his staff. Of course, one repeatedly gets applications from 
all sorts of people for an appointment. In the majority of 
instances nothing comes of it; the application is simply 
registered. But if a good man happens to come along, those 
who have come before him are overlooked. 

The CaarrMAN: You would have no objection to the Appoint- 
ments Board knowing the terms on which you take men for 
practical training ? 

Mr. ARMSTRONG : In my own case there is never any difficulty. 
T can only take two pupils, and I daresay I have had a dozen 
applications already this year. 

CHAIRMAN: Those are premium pupils ? 

Mr. ARMSTRONG: Yes. 

The CuarrmMan: Apart from those, do you take any men for 
practical training ? 

Mr. ARMsTRONG: No. 
body of that sort. 

The Cuarrman: At any rate, you would not mind the 
Appointments Board knowing the terms on which you do take 
them when you have the opportunity ? 

Mr. ARMSTRONG : Not at all. 

The Secretary: The other point is the question as to how 
far there should be some specification of the cl ter of the 
work that will be engaged in by the young man during his 
a. That on the Great Western Railway is one thing, 

ut there are conditions of pupilage that are less satisfactory 
than that. In many.cases it would be of great help to the 
Institution in the way of clearing up the situation between the 
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and the strength of materials. He has probably practised in a 
laboratory and employed some of his time in testing steam 
engines, and so on. He is really, in a sort of way, more or less 
considerably equipped. I do not mean to say he is a practical 
man, because he is not, but he has had a very practical type of 
education and has a considerable technical knowledge. Now, 
it does not seem right that those who have spent what must be 
a considerable sum on three years’ education should be placed 
in exactly the same position as those who come straight from 
the secondary school. Is there no way of giving some advantage 
to them ? 

Mr. ArMsTRONG: The only way, of course, would be by 
reducing their term of pupilage. 

The CuarrmaN: The Institution recognises that in this way, 
that it exacts at least two years of apprenticeship from the 
college man and at least three years from the non-college man. 

Mr. ArRMsTRONG: The two years’ period in our system really 
involves three years’ experience, because the man is allowed 
to remain with us for at least one year, and possibly two or three 
years more. 

The CuarrMan: I think that meets the case. I do not think 
we want to press that college men should have less than two 
years. Another point is, would not you give some preference 
to more college men to come in ? 

Mr. ARMSTRONG : In what way ? 

The CkAmRMAN: If two men applied to you—one from the 
secondary school and one from the college—would you give the 
college man a preference ? 

Mr. ARMSTRONG: Yes, one would naturally do that. 

Mr. Lyster: Other things being equal—character and 
energy and so on ? 

The CHarrMan: Yes, of course, supposing you can judge 
character and so on. 

Mr. ArmMstTronG: You do not find out his energy until after 
you have got him. 

The CHarmMaNn: Then there is the further point of the 
accessibility of these opportunities. I am an old college pro- 
fessor of nearly thirty years’ standing. At first all my men 
went to India and we had no difficulty. Then for twenty years 
I had to deal with men in August and September who left coliege 
and for whom I had to find employment, and it does seem to me 
that that is not altogether a dignified or satisfactory procedure, 
seeing that, in the case of most of these lads, their parents know 
nothing about engineering. It does not seem to me a satis- 
factory procedure that they have to go about, hat in hand, as it 
were, saying: ‘ Will you take me on?” What one would 
like to see is that there should be some source of information 
where that lad could go and learn where was likely to be an 
opening where he could get his practical training. 

Mr. Lyster: Is this as a pupil or after pupilage ? 

The CuarrMan: No, as a pupil, or under such conditions as 
have been described, where he goes without indentures of 
pupilage and gets his two years’ practical training. It seems 
to me there should be some source of information where a lad 
could go and say: “I want to get two or three years’ practical 
training ; can you tell me at all where I have a chance of finding 
it?’ At Cambridge they have established in the last dozen 
years an Appointments Board, which has done extraordinarily 
good work. The Appointments Board at Cambridge has on 
its books a list of places where they can place men, and in the 
course of a dozen years they have placed 300 men in places to 
get practical training. I have the data of what they have done. 

Mr. Trencu; All engineers ? 





intending pupil and his employer if some general idea were given 
as to the character of the work to be engaged in. 

The CuarrMan : In your case we should trust your certificate, 
but in the case of others we are less able to trust it. Would 
you object to petting it on record at the beginning ? 

Mr. ARMSTRONG: Not at all, because we know what we are 
going to do for some time ahead. 

The Secretary: Perhaps it would help if I read two or three 
lines of an agreement that has been put before the Council in 
the hope that they will accept it as evidence that a young man 
is going to get practical training :—‘‘ An agreement between 
A. and B. A. agrees to serve with B. as an assistant for two 
years, one year to be in the office and one year upon their works. 
The agr t 3 on the 13th March, 1913, and ends 
on the 11th March, 1915.’ 

The Cuarrman: It is not enough on which to form any 
ent. 

tr. Lyster: Do not you think that it depends on the 
character of the firm or the employer ? 

The CHarrman: Yes, but the Institution would like to see 
an agreement which on the face of it showed that the conditions 
of employment were suitable. 

Mr. TreNcH: Would the certificate give you any guarantee 
that the firm was suitable ? 

The Cuarrman: We should not cease to pay some attention 
to that, but it would help us if we had a certificate showing 
generally what the terms of employment were. 

Mr. Lyster: Would you take my statement now ? 

The CHarrman: Certainly. Will you make a statement of 
your particular experience ? 

Mr. LystTER : have only taken premium pupils—that is 
to say, in my late office as engineer to the Mersey Dock Boarc. 
There were apprentices, but those apprentices were entirely 
in the shops; they were apprenticed to a trade in some par- 
ticular shop, and they served their time there. With pupils 
my practice of recent years has been to satisfy myself when a 
man applied that he was a sort of person who would take advan- 
tage of what I could give him, and be a credit to me as well as 
to himself, and that his education was such as to enable him to 
do that. In more than one case where it has been proposed 
that young fellows come to me at an unsuitable age, or before 
I thought they were sufficiently far advanced, I have suggested 
their going back to school, or, if they did not want to go back 
to school, then to college, to get some special training, so that 
when I got them they should be ready to appreciate what was 
put before them. When they have come to me I have certainly 
sometimes reduced the time of service from three years to two 

rs. Three years is the normal period. In the case of young 
fellows who have been to college, and who, 1 have felt sure 
from what I knew of their training, would be likely to acquire 
everything they wanted in that time, I have reduced the 
period to two years. 

The SECRETARY : 
tionately ? 

Mr. Lyster: Oh, yes. Then I advised all pupils—I did not 
compel them, but they all generally acquiesced—that they 
should go into the shops for about six to eight months, just to 
get a general knowledge of that work. It rendered them familiar 
with forms and materials and so on, and prepared their minds 
for the other work. During their service of six to eight months 
in the shops they went into the pattern shop, the fitting shop, 
and the boiler shop. In the pattern shop they got in touch 
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with the foundry. They did not actually do moulding, but 
they saw that their patterns were suitable for casting and so on - 
and they went into the smithy also. Not only did they do that 
but IT put them into the testing works for chains and ropes, 5.) 
that by the time they came into the drawing-office they wer 
fairly familiar. with the general form of materials, names, ai| 
so on, and had a general idea of what all these different class. 
of practical work mean. ‘Then when I got them into the draw- 
ing-office I put them on to design. I had a syllabus for the: 
of the different classes of engineering that they would hay. 
opportunities to study in the department. Then I took thei, 
on the principal struct 4 taining walls, sheds, girders, 
swing bridges, according to their aptitude, and put them on t., 
gate construction and that kind of thing. I put them on t., 
those consecutively, so as to give them a good idea of the prin. 
ciples which govern all these structures, and also to enable thei; 
to turn out a decent drawing from which designs might be carri: 
out. Then, as opportunities occurred on the works, I put the, 
out on the works where they actually saw the work being carric| 
out. But independently of that, I told them whenever work. 
were going on during their time in the office, to go round eac}, 
work at least once a week and to take up a particular part of i: 
—trench work, or dredging work, or something of that kind—ani 
to study it in all its different aspects. In that way they mac. 
themselves familiar with the practical work as well as the desig: 
Most of my pupils I have been able to employ afterwards fu, 
quite a considerable time. Of course, there is a great deal oi 
work going on at the Liverpool docks, and one is only too gla} 
to get men known to be capable of giving reliable assistance 01, 
the works. There they do all the measuring up of the work i; 
order to keep costs. Then, of course, there is the superintenden 
of the works, or resident engineer, who can tell them off t 
different sections, and tell them to do this, that, and the other, 
and obtain information for him, so that they get a very goo! 
inside knowledge of the different forms of practical work tha: 
is going on. As we used to do most of our work in Liverpo.|! 
departmentally, they got better chances of acquainting then 
selves with the details of the work than they would do wher: 
it is carried on under a contractor. 

The Secretary : Is there much difficulty in a well-educate:| 
young man getting access to such a person as yourself to see 
pupilage under you ? 

Mr. Lyster : I do not think so. 

The Secretary: Have you had applications from all kind. 
of people who have had no recommendations or introductions 
to you—where no influence has been used ? 

Mr. LysTer: Oh, yes. 

The Cuatrman: Would you see any objection to your terms 
being known to the Appointments Board ? 

Mr. LysterR: Now I have no interest in them. 

The CHATRMAN : But speaking generally as an engineer, 

Mr. Lysrer : I do not think so. 

The CuarrMan: There is only this to be said about the 
pupilage system. The pupilage system as carried out by you 
is absolutely satisfactory ; it secures all that a man wants in 
the way of practical training ; but—and here I speak from quite 
definite and sure knowledge—the premium does exclude some 
men of the greatest ability. 

Mr. Lyster: I am afraid it does, but I do not see how you 
can avoid it. 

The CuarrMan : It is a point that has to be considered. 

Mr. Lyster: In a position such as I occupied one was 
authorised by the Board to take so many pupils, on the distinct. 
understanding that they were to be treated as pupils and to get 
corresponding privileges. Of course, they are a very consider- 
able amount of trouble and anxiety to one personally, and I 
used to take a great deal of personal interest in my pupils. | 
certainly would not do it if they did not pay me a good premium. 
I do not know how the Board would regard the taking of pupils 
that nobody gave any. attention to at all, so that they simply 
came into an office with a sort of roving commission. 

The CHarrMaAN: It is a consideration to the profession that 
many lads of the greatest ability are being shut out by a premium 
system. 

Mr. Lyster: You must remember this. The position of a 
pupil is that he is privileged to get all this special instruction and 
training, whereas everybody else in the office is limited to the 
particular sphere of work which you may require him to do. 
You simply think of getting your work done and not of educating 
the man—whether it is an education to the man or not. He 
may do the same job one hundred times over—-I am talking of 
a paid official. He may go on doing the same job over and over 
again, and never get any experience outside that particular job. 

The Caarrman: I speak from experience, because I should 
say that two out of every three men who have been through 
the Central Technical College are men who could not pay a 
premium. I venture to say that I know quite a number of 
instances of men who have risen to very high positions consider- 
ing the time they have left a 

Mr. Lyster: I quite agree; I am at one with you that it is 
important not to shut these men out in any way or to disqualify 
them. 

The CuarrmMan: One of my earliest students was a man who 
would certainly have been unable to pay a premium. He 
entered as an ordinfry apprentice. He was put in as manager 
of works at £600 a year when he had been five or six years out 
of college, and then he obtained an intment in which he 
has done splendidly. 

Mr. Lysrer: You are speaking of an engineer like myself ; 
but there may be much more opportunity for a mechanical 
engineer than for a civil engineer, because in our work you 
must go outside ; you must give the men the work that comes 
to your hand. 

The CHarrMAN: I merely mention it as a point that we as 
an Institution have to consider, that although the = 
system is absolutely satisfactory in cases like yours, there are 
men who have come into the Institution who could not pay any 
premium. : 

Mr. Lyster: It is a very great difficulty with civil engineers 
to know what to do with these others, You cannot treat them 
as you would do one of your office staff or your works staff. 
There must be some difference. 

Mr. Trencu: It is hardly fair to your pupils to treat the 
other men in a similar way. 

Mr. Lysrer: You could not do it. 

Mr. Trencu: I have always felt that pupils had the right 
to a preference, having gone through the whole series of educa- 
tional work which we are able to give them. 

The CuarrMan: I am not laying down any rule. It is cer- 
tainly within my experience that the ablest men I have had 
under me were not men who could pay « premium, and they have 
in spite of that made their way. 

Mr. Lyster: Is not that the answer—that these men have 
made their way ? 4 

The CHAIRMAN : It is an answer, but I should like to see their 
way made a little smoother. 

Mr. Lyster: Perhaps then they would not turn out such 
good men ? \ 

The Cuarrman: You have heard, Mr. Grierson, the drift of 
the remarks that have been made. Would you care to make a 
statement ? 

Mr. Grierson: I am from the Great Western Railway also, 
and I think the position from that particular point of view is 
probably not what you are considering, but rather from a more 
general point of view, inasmuch as a large railway company 
is in rather a different position from many private firms. The 
position is rather different, it seems to me, from that of smaller em- 
ployers, for very obvious reasons. There is always a large amount 
of work going on. so much so that there is never any question 
as to whether a pupil shall be engaged fully. He can always 
get any chance he likes in any particular branch. It does not 
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; therefore, so far as a large railway com- 
— a viaiaate to specify in advance what training a pupil 
Pall undergo during his course. Asa matter of fact, with myself 
it varies considerably. You find one man comes in who has 
a special aptitude, it may be, for calculating stresses and strains. 
If that be the case, his period in the bridge department, on steel 
work, is a short one. He may not be so good at parliamentary 
work, and so on, We can vary the training, because there is 
any amount of work to be done. But I take it you are looki 
at it from the point of view of an Institution which has to dea 
with a large number of employers who have not such extensive 
facilities. In the same way, it does not seem to me necessary, 
purely from a railway point: of view, that there should be 
indentures, because these pupils are appointed with the know- 
ledge of and according to the minute of the Board, which is sub- 
stantially an indenture in itself. i 

The CHAIRMAN ; ‘They are premium pupils ? 

Mr. Grierson: Yes, none but premium pupils are allowed. 
‘Their period, as far as I am concerned, is either two or three 
years. I adopt the Institution plan ; I allow a pupil two years 
if he has passed some examination which exempts him from the 
associate membership examination ; otherwise it is three years. 
| think it is a very proper rule. I think the man who has passed 
the examination at Cambridge is at least one year to the good 
as compared with another man. We do not allow pupils under 
eighteen years of age, which ensures that a man has had a fair 
cducation. 

The CuarrMAN: A man who bas had three years at college 
will rarely be under twenty-one, 

Mr. Grierson: He seldom is, but there are men who come to 
us who have not been to college. Eighteen is the minimum. 
Many @ time one gets a man coming at twenty-two years of age. 

The SgoreTARY: And you op, RW the applicants on their 
merits unless you have’ personal knowledge of an individual ; 
you are readily accessible ? 

Mr. Grierson: Of course, one gets innumerable applications 
simply by letter—very many more applications than there are 
vacancies. 

The CHarrMAN; That I can quite understand. The whole 
thing depends on what means you have of sifting the applica- 
tions. 

Mr. Grizrson: A very good recommendation is that of a man 
who has taken an Honours Degree, and a great many of them 
have, especially Cambridge men. As a rule, I think we are 
fairly successful in getting good men. 

‘The Secretary : What do you say to the idea of specifying a 
little the kinds of work they are to do ? 

Mr. Grierson: I should see no objection to that at all if 
there is any advantage in doing so. 

The CuarrMan: It would help the Institution very much if 
any man came up as a candidate and could say, ‘‘ I went to the 
Great Western Railway and entered on a pupilage and received 
this statement of the work that I should be allowed to do.” 

Mr. Grierson: There would be no difficulty in doing that 
at all, I quite understand from your point of view what you 
require, and if it would help I am quite sure we would do any- 
thing of that kind. 

The CHarRMAN: Our only object is to prevent unsuitable 
men entering into the profession and getting the stamp of the 
Institution. We have no other interest in the matter, but from 
the point of view of the general status of the profession it is 
intolerable that unqualified men should enter it. Of course, 
we have to deal not only with great companies like yours, who 
no doubt manage things properly and well, but also with a great 
mass of people in all kinds of places, and if we adopt a rule we 
have to apply it to all. 

Mr. GRIERSON : Quite so. 

The CHarrMan: Mr, Fowler, would you oblige us by making 
a statement ? 

Mr. Fowiter: As you may know, I am the chief mechanical 
engineer of the Midland Railway. I should like to say I think 
we hanical engi stand in an entirely different position 
from the gentlemen who have first spoken. We have systems 
of both apprenticeship and pupilage at our works, and we are 
in the position of not asking anybody to give us anything. We 
take no fees, but even yet we find we do not get enough suitable 
applications. I had hoped that was one of the things you had 
in view. 

The CuairMan: I think we can find applications if we know 
where the positions are. 

Mr, Fowter: We have been in communication for several 
years with Professor Hopkinson at Cambridge, and we have 
recently got into communication with the headmasters of two 
of the public schools, 

The CuarrMan: Have you ever been in communication with 
the Central Technical College ? 

Mr. Fow.er: No. 

The Cuarrman: I am no longer connected with it. Also, 
there are now scattered over the country a large number of very 
good engineering schools in their way. 

Mr. Fowter: We are in touch with Birmingham University. 
We get some Birmingham men, but nevertheless we are not 
flooded with applications. We have not made personal appli- 
cation, because three or four years we published our con- 
ditions in THE ENGINEER ; they us to supply the infor- 
mation, and we gave it to them. It seems to us very strange. 
We think from the mechanical standpoint that a man ought to 
come to us at least twelve months before he goes to college. 

The CuarrMAN: That idea is held by many people, I know, 
and it was —. in the teport of the Institution Committee 
over which Sir William White presided. 

Mr. Fow.er: That is so. 

The Cuarnman : I say nothing against it. 

Mr. FowLer: ‘That is what we hold to be our ideal system. 

The Secretary: You do not make that a preliminary con- 
dition ? 

Mr. FowLer: No, we do not. We realise it is a question of 
expense. But we do make it a condition that we will take no 
— on directly now unless they have a university degree. 

The CuarrMAN: Your pupils have all had university degrees ? 

Mr. Fowiur: Yes, except those who come to us on the lower 
grade of privileged a. 

The Secretary: Will any university degree do ? 

Mr. Fow1treR: Yes, we have never been troubled with the 
question. Any university engineering degree would do. 

The CuarrMan: There are objections to the boy going to 
you before he goes to college. 

Mr. FowiEer . Nevertheless I do think it is very desirable that 
the fellows should go. That is possibly a matter for argument, 
but we think as far as mechanical men go it is the right thing. 

The CuatrMan: There are difficulties about taking a year 
before college. One difficulty of it is that the training in the 
schools, especially the mathematical training, is so loose that 
if the lad goes away from school to the works he a year he comes 
back with his mathematics all wrong. 

Mr. FowLeR: We try to cover that in the training we give 
them while they are with us. 

The CHarRMAN : That is all I want to say; I do not want to 
argue it. 

Mr. FOWLER : It raises the other point also, that we allow 
all our pupils and privileged apprentices to go to the local technical 
college for two mornings each week. If they have come to us 
with a university training and a university degree we do not 
expect them to do that, although it does not follow then that it 
— not benefit them. Other arrangements are made for 

em. 

The CHarrRMAN : Those are first-rate arrangements. 

Mr. Fowrer: And yet in spite of all this we are not flooded 
with applications, 

The Cuarrman: And you take men for nothing ? 

Mr. Fowier;: Yes, and even pay them, 








The CHarrMAN: That is not so extraordinarily exceptional, 
because in America everybody leaving college is paid. 

Mr, Fowter: Yes, they pay them more the higher the 
de they have. 

 SecRETARY: When you take them in, do you promise 
that they shall stay with you a certain term, or are they free to 
go if they wish to do so ? 

Mr. Fowter: Perfectly free. We had a case the other day 
in which a university man—one of the best we-have had—got 
a position outside three or four months before he had finished 
his time with us. He asked if there was any objection to going 
and we said not at all. Then we have, comparatively npeeings 
a large number of what we call privileged apprentices, who are 
the ordinary premium apprentices in most of the locomotive 
shops. We give them the same facilities for attending the 
technical college ; we give them a certain course which is set 
out in the papers I have given you, and we promote the best of 


those to pupils, bearing in mind not only their work in the shops |. 


and at the technical schools, of which we get a periodical record, 
but also the character of the men 

The CuarrMANn : O2 course, those arrangements are admirable. 

Mr. Fowirer: I do not see why any mechanical shop cannot 
ca them out. ‘lhe one thing we have that perhaps all 
mechanical shops would ot agree to is the superintendent of 
apprentices—a man with a practical and university training. 

e SgcreETARY: When you pass the privileged apprentice 
into the class for pupils, dues he vary the course that you set 
out here ? 

Mr. Fowirr: He must of necessity, because he has already 
done some of it. We have to deal with that as a special case ; 
and then we again try to get out a programme which is given 
to him, and yet in spite of all this, as I say, we have not got a 
large number of applications. 

The Cuarrman: I do not wonder at your not getting a large 
number of men from Cambridge, because you see the Cambridge 
men are all tolerably wealthy men. 

Mr. Fowter: It was a Cambridge man we started paying. 

The Cuatrman: And they are looking for a rather different 
type of appointment than your apprenticeship would lead to ; 
but I do not think you need fear getting good men if it is only 
known that these places are available. You would not mind 
the Appointments Board knowing your scheme ? ; 

Mr. FowteR: Decidedly not. I would further suggest that 
any arrangements made should be published to the heads of-the 
public schools, and that in addition the rough cost of the college 
education should be given. That could be easily drawn up ; 
anybody would be quite willing to give the information. One 
knows that unfortunately very often arrangements are left 
until the lad has left school or college and has been out of collar 
for many months, and then he starts making inquiries. That 
is another point which I think ought to be impressed on all 
college professors. 

The Secretary: That is one of the points—how far people 
like yourself would be prepared to make a provisional arrange- 
ment for pupilage with a young man, say, six months before- 
hand, if you had seen him and saw that he was a likely sort of 
man, 

Mr. FowierR: We would rather have them longer ahead than 
that. We at present have three men down who are coming 
at the end of their college course, two years ahead in one case. 
Another case is that of a boy from a public school. He is nearly 
in his last year now. He is to come to us for twelve months, 
then go to the university, and then come back to us if things 
work out well. He is a lad we were perfectly satisfied with 
when we interviewed him. 

The Cuarrman: I would like to put this, because this is a 
piece of my experience as an engineering professor. I do know 
that in certain industrial works, especially chemical works, they 
write to the professors at college, saying, ““ When you have a 
first-rate man, if you will recommend him to us we will try and 
find him a berth.”” But my experience as an engineering pro- 
fessor is that I have scarcely ever been applied to by any engineer 
saying, ‘‘ Have you got a good man?” A professor who has 
been in daily contact with his men for three years knows a deal 
more about them than can be got at in any other way. 

Mr. FowLeR: You mean even after he has applied for a job, 
they have not applied to you ? 

The CuarrMAN: No. It seems to me the other course would 
be wiser, that the college professor who has been in contact 
with a man for three years knows more about him than anybody 
else, and it would be wise that he should be asked what he thinks 
of So-and-so. 

Mr. Fowxer: If you will excuse me speaking to you as a 
professor, a teacher perhaps looks rather favourably on the man 
who is doing well in the schools, and sometimes forgets the 
general character. 

The Cuamrman: The professor knows the general character 
as well as the capabilities of the student. 

Mr. Fowter: Sometimes I think he allows the general 
character to escape his attention—you will excuse me putting 
it to you in that way. We have taken one over the head. of the 
professor, and I am certain he is going to be a good fellow. The 
professor said when we a to him, “ He is not an honours 
man; he has only an ordinary degree.” 

The CuarrmMan: That, of course, was a foolish thing to do. 
I should not go entirely by examinations. It does seem to me 
that in the case of pupils, for instance, who are really very privi- 
leged persons in the main, some —- to the professor is 
desirable to know what he thinks of So-and-so ; is he likely to 
turn out a practical man tf 

Mr. TrencH : I have not very much to add to what I have 
already given to the Institution. I have given you the con- 
ditions under which our pupils are received at Euston, one of 
which is that they must have passed creditably through one of 
the recognised technical colleges. We thus ensure a satisfactory 
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: ‘The CHarRMAN : As pupils ? 

Mr. TReNcH: We do not take them except as pupils. We 
have no machinery for introducing engineers into our railway 
except as pupils. Men come to us as draughtsmen and as sur- 
veyors, but they do not come to us on the engineering side 
except as pupils. The term of pupilage is three years. We 
do not have any fixed indentures, and I do not know that they 
are really necessary. If the Institution thinks it would be of 
advan’ to set out what a man should be employed on ye | 
his pupilage, possibly something might be arranged, but 
suggest that it should not be made too binding, and that the 
course should not be made too rigid, because you will find certain 
men are better at one branch, and it is a pity to keep them during 
their pupilage on that branch for too long. Therefore, if a man 
is to get the full advantage out of his pupilage, the very greatest 
freedom should be left to the engineer responsible for his train- 
ing. As to whether pupils are allowed to leave before the 
Py ilage is over, some have asked me whether they might go 

ore their three years are up, and I have generally replied, 
“If you have a chance of getting a good appointment I shall 
not object to your leaving.” I also reserve the right to terminate 
the pupilage at the end of the first or second year should the 
pupil not show aptitude for the profession or industry in his 
work. I am not sure whether we railway engineers would be 
quite free to take indentured pupils. A pupil comes to me 
pgs to be on the London and North-Western Railway. 

f I were to resign my appointment on that railway and to take 

up other work, what would be the position of the pupil who is 
indentured to me? I only put that forward as a suggestion. 
The present system is that we, merely by an exchange of letters, 
take the pupil and’ give him perhaps at the end of his time a 
statement saying what he has been engaged upon and how we 
have been satisfied with his work. That is all we do. 

The CaarrmMaAN: Would you mind, without an indenture, 
that the letters which pass at the beginning engaging him should 








tain some stat t that could be put before the Institution ? 

Mr. Trencu: I do not think there would be any objection 
to that, although probably the statement made at the end of 
the pupilage would be of more value to the Institution. 

The Szcrerary: With regard to a man leaving before the 
time that is contemplated when he joins you, the Council have 
sometimes a difficulty there. The By-laws state the minimum 
period that training should occupy. Then a young man comes 
up for election who has commenced to practise as an engineer 
without being fully trained, and it is not easy to tell whether 
he is an extraordinary man who is able to exercise his pro- 
fession satisfactorily without such training. 

Mr. Trenoug : It is rather difficult to see how the engineer can 
refuse to allow a man to take a good appointment when he is 
offered it. 

Mr. ArmstronG : What would that man be coming up to the 
Institution for ? 

The Secretary : For election later on as an associate member. 

Mr. ArMstronG: By that time he would be older, and he 
might have done all sorts of things. E28 

SzcRETARY: But in the case of a young man, it is not 
always practicable to ascertain how he may have acquitted 
himself. The By-laws say he shall be trained first. 

Mr. Armsrronc: Yes, it breaks down there; but he might 
have made up for that by what he does afterwards. He does 
make a statement in his application. ; 

The Secrurary: Then he comes under the rules, which pre- 
scribe that a longer experience as assistant under a corporate 
member may entitle a man to election quite apart from regular 
training. Institution says a corporate member, because 
the evidence of a corporate member should clearly be accepted 
that such and such an experience is sound for its purpose. : 

Mr. Grierson: I am speaking with every deference, but it 
seems to me, taking a man who is serving a three years’ pupilage, 
if at the end of thirty months he gets an offer of an appointment 
and takes it, why should the six months that he has spent as a 
paid official of some corporation be less well expended in his 
own interests than if he was an unpaid pupil? If he can get 
the post, it seems to me in the nature of a guarantee of his 
abilities. 

The Secretary: If the Council were assured that the post 
was obtained entirely by merit, the position seems indisputable. 

The Cuargman: If you are to have an organised profession 
you must have certain definite rules. In the medical profession 
it would not be accepted that a man should skip one year of 
his hospital training because he had got a good appointment. 
He must take the full period. Why should it be otherwise with 
engineers ? 

Mr. Grierson: When you come to a question such as was 
raised just now, it is rather a refinement to deal with it in that 
way—the case of a pupil who had spent thirty months out of 
three years and then gets an appointment. He wili probably 
learn more in the next six months in some post of responsibility 
than he would do simply as a pupil. ‘ 

The Cuamman: I have no doubt the Council would exercise 
their common sense in such a case, but it does give rise to difficult 
cases to adjudicate upon. 

Mr. Grierson: It often happens that if a man has taken a 
good degree he is tempted away before his time is up. 

The CuarrMan: We have learned a great deal this afternoon 
in many ways, and we will pay due attention to what has been 
said. 

Dr. Maw: Mr. Fowler prefers that a boy should go direct 
from the school into the shops, and I think he is perfectly right 
there. After he has been twelve months in the shops, gone back 
to college, and come back to Derby, how long do you desire to 
keep him in the shops again ? 

Mr. Fowier: Two years in the shops and offices. 

Dr. Maw: How long in the shops ? 

Mr. Fowter: Twelve months in the shops, six months on 
the footplate, and six months in the drawing-office. Y 

Dr. Maw : If a young fellow comes to you from college instead 
of from school, do you think his training in college warrants 
shortening the period in the shops at all or not ? : 

Mr. Fower: I think it does. We reckon to take a year off 
then. We take them for two years as against three. 

Dr. Maw: If he came from the college you would put him for 
twelve months in the shops, six months on the footplate, and 
six months in the office. 

Mr. Fow.Ler: Yes, we vary that a little. Sometimes he has 
only four months on the footplate. If he has had no practical 
work at all, twelve months in the shops is not long enough, only 
we like him to have been with us for twelve months before. 

Dr. Maw: Do you think he picks the work up well and rapidly 
in the shop if he goes straight from college ? eft 

Mr. Fowter: Yes, he is older and he realises his responsibility. 

The CuarrMAN: Gentlemen, I have to thank you very much 
for the information you have given us, and for the trouble you 
have taken over the matter. 








Sm Witu1am Wuire Memoriat Funp.—The amount sub- 
scribed to the above fund has now reached a total of nearly 
£3000, and it has been decided to devote the principal portion 
of the fund to the establishment of a scholarship for research 
work in naval architecture, particulars of which will be announced 
in due course. Any further contributions will be gladly received 
by the Secretary, Institution of Naval Architects, 5, Adelphi- 
terrace, London, W.C. 


Tue Junior Instirurion oF ENGINEERS.—At a recent 
informal meeting of the Institution Mr. Walter T. Dunn, F.C.LS., 
gave a lecturette on the subject of “ The Latest in Home Gas 
Lighting,” illustrating his remarks by a selection of modern gas 
fittings, glassware, and appliances, many of the burners being 
shown in action. Mr. Dunn remarked that a casual contrast 
of the appearance of the home of the artisan of to-day with that 
of a few years ago showed that the latter was learning to dis- 
criminate between that which was ugly and that which was 
admirable, but that not until recent years had the question of 
effective lighting been taken seriously into account. It must 
not be forgotten, he said, that considerations of health were 
largely involved when home lighting was under consideration. 
The ideal light being daylight, it should be the aim in artificial 
illumination to imitate it as nearly as possible. Coming to 
efficiency, Mr. Dunn remarked that this brought up questions 
of candle-power. He quoted the rules for good lighting which 
have been recently published by the Holophane Company, and 
diagrams were shown giving the light obtained with different 
burners, shades, and reflectors. The “‘Telephos”’ gas switch, 
the “ Pn tic” dist lighter, and the pyrophoric method 
of lighting gas were dealt with, and in mentioning ventilation 
Mr. Dunn pointed out that lighting by gas was of great value in 
securing perfect ventilation, as the heat given off caused an 
upward flow of the exhaled impurities, which, if rightly directed, 
passed away without doing harm. As to the relative advantages 
of direct, semi-direct, and indirect systems of lighting, the 
lecturer said the totally indirect plan had not been much used 
for home La pp but that the semi-indirect method had 
found approval in some places. In round numbers the illuminat- 
ing efficiency of the three systems, assuming they were used 
under fairly favourable conditions, would be :—Direct, 100 ; 
semi-direct, 70; indirect, 50. These figures represented the 
amount of illumination that would be provided by equal con- 
sumptions of energy. In leaving this portion of the subject the 
lecturer said that the question of efficiency of the various methods 
was perhaps of not so much important in home as in indus- 
trial lighting, where cost was a great consideration. On the 
subject of economy, Mr. Dunn said there was no doubt that 
gas for home lighting was an economical agent. 
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ELECTRIC VEHICLES. 
No. X.* 


Owners of electric vehicles who desire to charge 
the batteries of their cars in private garages will find 
in the majority of cases that some kind of converter 
or motor generator is necessary, for it rarely happens 
that current can be taken directly from the supply 
mains. If only alternating current is available, use 
must be made of a converter or rectifier, alternating 
current being, of course, no use for charging batteries. 
If, on the other hand, direct current is available, the 
supply voltage will probably exceed the battery voltage, 
and the former must be reduced by a motor generator. 
The same result can, of course, be obtained by the 
use of resistances, but when there is a big difference 
between the supply and battery pressures, this is a 
wasteful method and is not to be recommended. 
Possibly in certain cases it may be permissible to 
join the batteries of two vehicles in series and charge 
them across the outers of a three-wire system. At 
Brighton, for instance, where a fleet of electric 
omnibuses has been in operation for some years, the 
pressure across the outers of the three-wire system is 
460 volts, and the batteries of two vehicles are con- 
nected in series and charged at this pressure, a 
booster giving 40 assisting or opposing volts to com- 
pensate the variation of voltage of the batteries being 
charged. 

Of course, in cases such as this experienced elec- 
tricians are employed and the batteries are properly 
looked after, but when vehicles are privately owned 
and stored in private garages the conditions are 
rather different. Doctors and others *who use 
electric vehicles generally desire to store them at 
home and to charge the batteries at night. In such 
cases the current should be controlled automatically 
and cut off as soon as the cells have received the 
proper amount of current. As we have explained, 
modern electric vehicles are fitted with circuit breakers 
wiiich open automatically at the correct instant, but 
it is clear that when a motor generator or con- 
verter is employed in a private garage, it is desirable 
that it should also be switched off at the correct 
instant. It seems to us that there is an opening for 
automatic equipments of this kind. Every endeavour 
should be made to simplify the charging process. 
if the supply current fails, arrangements should be 
made for automatically restarting the rectifier or 
motor generator as soon as the supply is renewed. 
All the driver or owner of the car should have to do 
is to place the charging plug in its receptacle and turn 
on the current. 

There are, of course, several kinds of rectifiers, 
electrolytic, mercury vapour, and rotary rectifiers 
driven electrically. The tendency in America at 
present, however, seems to be towards the use of 
motor generators. The Electric Products Company, 
of Dupont-avenue, Cleveland, Ohio, supplies a 
machine of this type, which is known as the Wotton 
vertical rectifier. It is built for all alternating-current 
circuits, but the standard machine is designed for a 
60-cycle, 110 or 220-volt circuit. On closing the 
main switch the machine starts automatically, and in 
the event of an interruption of the supply it stops and 
restarts when the supply is renewed. Moreover, 
when the battery is fully charged or slightly over- 
charged, according to the setting, the rectifier is put 
out of action. As the machine is vertical, it takes 
up very little room, and can stand in a corner of the 
garage. Mounted above the motor generator is a 
small switchboard, on which is fitted a meter, which 
indirectly controls the automatic switches which 
operate the machine. Two kinds of meters are 
supplied. One is a combined ammeter and voltmeter, 
‘which normally indicates the battery voltage, but 
when a button at the top of the instrument is depressed 
it indicates the ampéres flowing into the battery. 
By means of a thumbscrew a pointer can be set to 
indicate the voltage of the battery when it is properly 
charged. When the machine is put into operation 
the first-mentioned pointer—that is, the pointer that is 
not set—moves across the scale, and when the maxi- 
mum battery pressure is reached, it makes contact with 
the fixed pointer. This energises a relay, and the 
charging current is cut off. The other meter, which 
is called a Soakometer, is also a combined ammeter 
and voltmeter, but by setting a hand an overcharge 
is given to the battery for any desired time, at the 
end of which the machine is cut out of action as 
already described. Non-automatic rectifiers are also 
built by this firm. In this case the machine is put 
out of operation by hand. Automatic and non- 
automatic machines are fitted with regulating resist- 
ances, by means of which the rate of charge can be 
governed. 

Mercury vapour rectifiers are also used for charging 
the batteries of electric cars. For the average pleasure 
car a 30-ampére rectifier has been found to meet the 
requirements of lead cells, but it is better to employ 
a 50-ampére rectifier especially for cars equipped with 
Edison cells. This type of rectifier or valve, which 
is supplied by the Westinghouse Cooper-Hewitt 
Company, Limited, of 80, York-road, King’s Cross, 
depends for its action on the property of ionised 
mercury vapour conducting electricity in only one 
direction. 

Not only are these converters suitable for small 
private garages supplied with alternating current, 
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but they are also employed in fairly large garages. 
For instance, at Cologne four of these converters are 
in use for charging the batteries of the vehicles belong- 
ing to the fire brigade. Each converter will charge 
82 to 88 cells with 30 ampéres at a maximum direct- 
current pressure of 240 volts. The apparatus is 
divided into two groups, consisting of two converters 
each, which can work separately or in parallel, and 
can give 30 to 120 ampéres. The mercury vapour 
converter has also given favourable results when 
used in conjunction with large battery plants, which 
have been put into operation as a result of a differ- 
entiated tariff. In Nuremburg, for example, the 
price per kilowatt-hour for lighting current during the 
period of lighting load is 6}d. and 2d. to 4d. at other 
times, according to the consumption. As_ the 
supply is alternating, it has proved advantageous to 
install batteries and to charge them through a mercury 
vapour rectifier at times when the current can be 
purchased at the lower rates, and to draw the current 
from the battery at other times. 

The principle of the mercury vapour rectifier is 


based on the fact that an electric arc produced in an. 
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Fig. TI—MERCURY VAPOUR RECTIFIER 


atmosphere of mercury vapour possesses the pro- 
perty of only being able to pass current in one direc- 
tion. Whilst 20 volts are sufficient to produce the arc 
between the anode and cathode, several thousand 
volts are needed to produce the are between the 
cathode and anode—that is to say, in the opposite 
direction. Therefore the mercury vapour arc is 
practically equivalent to a one-way non-return valve. 
Figs. 71 and 72 show respectively the general arrange- 
ment and connections for a mercury vapour converter. 
The diagram of connections—Fig. 72—relates to a 
converter coupled to a single-phase system. T is the 
transformer, A the anodes inside a glass bulb, C the 
cathode, E an auxiliary electrode for starting, Ra a 
starting resistance, I the starting switch, B an auto- 

















Fig. 72—CONNECTIONS FOR SINGLE PHASE RECTIFIER 


matic tilting coil, S an inductance for keeping the 
converter in operation, RS a starting shunt for 
ignition, and V a shunt switch. The terminals to 
which the battery is connected are marked + and —. 
In the glass bulb a high vacuum is produced, and the 
lower portion of the bulb contains a quantity of 
mercury, which forms the cathode. Usually the 
anodes are made of graphite. The extreme upper 
portion of the bulb constitutes a condensing chamber, 
which is provided to avoid excessive heating and to 
allow the mercury vapour to condense and fall back 
upon the cathode. The tension V c of the continuous 
current furnished by the apparatus is proportional 
to the tension V A applied to the anodes plus the loss 
in the bulb, which is about 15 volts. The relation 
between these quantities is approximately as follows : 
—Single-phase V A = 2.35 (Vc + 15), three-phase 
supply V A = 1.6 (Vc + 15). 

To obtain a given direct-current voltage it is neces- 
sary to have a certain pressure between the anodes, 
and as this generally differs from the alternating 
current voltage at disposal a transformer is necessary. 
Any variation of the alternating pressure naturally 





produces a corresponding variation of the direct- 
current pressure, from which it follows that voltage 
regulation can easily be obtained by providing the 
transformer with tappings. In the case of a single- 
phase supply, the middle or neutral point of the 
secondary of the transformer must be accessible, as 
it constitutes the negative pole of the direct-current 
circuit. The cathode of the bulb is the positive pole. 
Under the influence of the alternating electromotive 
force acting upon the primary coil of the transformer 
there is a tendency to produce current in each half of 
the secondary. But if the direction of the current 
in the bulb is considered it will be seen that by 
reason of the characteristic phenomena of the 
mercury vapour are there is always half of the 
transformer open circuit. Therefore, between the 
cathode and the neutral point of the transformer 
there is always a current flowing in the same 
direction. In the case of three-phase current 
the negative pole is formed by the neutral point 
of the star-connected coils, as shown in Fig. 73. In 
order to keep the bulb in operation at periods when 
the alternating current has zero value, it is necessary 
to connect an inductance in the direct-current circuit, 
which also modifies the curve of the transformed 
current in such a way that, practically speaking, the 
current supplied by the apparatus, whilst being 














Fig. 73—CONNECTIONS FOR THREE PHASE RECTIFIER 


slightly undulating, possesses all the properties of 
direct current. The auxiliary electrode E is for 
starting the apparatus. It is connected by a resist- 
ance to one of the anodes or to a special tapping on 
the transformer secondary. On tilting the bulb the 
mercury contained in the cathode forms with that 
in the auxiliary electrode a mercury bridge, and when 
the bulb returns to its normal position the mercury 
separates, producing a small arc sufficient to set the 
bulb in operation. By means of a magnet coil con- 
nected in circuit with the cathode and the auxiliary 
electrode it is possible to make the bulb start operat- 
ing automatically. When the alternating current 
switch is closed the bulb is tilted by this coil, and the 
mercury of the cathode and the, auxiliary electrode 
are so brought into contact. This contact short 
circuits the tilting coil and the bulb returns to its 
normal position by gravity. Immediately the bulb 
lights up the auxiliary electrode is disconnected by 
means of a magnetic switch. 

Glass bulbs cannot at present be constructed for 
currents greater than 40 ampéres. For currents 
greater than this bulbs are connected in parallel, as 
shown in Fig. 74. This practice, however, introduces 
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Fig. 74—RECTIFIER WITH BULBS IN PARALLEL 


a difficulty. It is practically impossible to make 
two bulbs absolutely identical, and in consequence 
of the losses in the two bulbs being unequal, their 
outputs do not correspond. To avoid this trouble, 
a compensating transformer is employed as shown. 
When a single bulb is in operation the transformer 
reduces the tension at its anodes and increases the 
tension at the anodes of the bulb to be ignited. The 
starting of the latter is therefore facilitated. Fur- 
thermore, if one bulb gives a greater output than the 
other, the transformer reduces the tension at the 
anodes of the heavily-loaded bulb and increases the 
tension at the anodes of the other bulb until the out- 
puts of both bulbs are equal. The compensating 
transformer has four coils, which are connected in 
the manner shown in the diagram, Fig. 74. Two 40- 
ampére bulbs can be connected in parallel and can 
give 220 volts at the direct-current terminals. Rec- 
tifiers having single bulbs can be constructed for 
5, 10, 20, 30, or 40 ampéres, whilst by the use of more 
than one bulb outputs of 60, 80, 120, ampéres can 
be obtained, the voltage, of course, depending upon 
the transformer. 
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Within the last few years the mercury vapour 
rectifier has attracted a great deal of attention, and 
experiments have been carried out with a view to 
producing rectifiers with metallic bulbs, capable of 
withstanding temperatures greater than those to 
which the glass bulb may be subjected, and capable 
of being cooled by artificial means such as by water 
or oil circulation. The Westinghouse Company, of 
Pittsburg, and the General Electric Company, of 
Schenectady, have constructed apparatus of this 
type for dealing with loads up to 300 kilowatts, but 
the rectifiers so farused in this country have 
glass bulbs, and there is not the least doubt that these 
are quite satisfactory for charging the batteries of 
electric vehicles. 

Electrolytic rectifiers have not made so much 
headway as other electrifiers, but we believe that some 
years ago Mr. Horace Boot, then the chief electrical 
engineer at Tunbridge Wells, used them for charging 
the batteries of electrical vehicles. When two metals 
are placed in an electrolyte and subjected to a differ- 
ence of potential, they will under certain conditions 
of potential difference show an apparently greater 
resistance to flow of current in one direction than to 
its flow in the other direction. With high potential 
differences metals of low atomic weight exhibit this 
effect. Heavier metals show it with low potential 
differences. The Noden valve, which is probably 
the best known electrolytic rectifier, is based on this 
principle. The cathode is composed of aluminium 
or an aluminium alloy, whilst the other electrode, 
which has a much greater surface, consists of the 
lead-containing vessel. A neutral solution of am- 
monium phosphate serves as the electrolyte. When 
the valve is in operation a film of hydroxide of alu- 
minium forms over the surface of the aluminium 
electrode, and when the current tries to pass from 
this electrode to the other electrode this film presents 
a very high resistance. But if the current flows in 
the opposite direction, that is to say, from the lead 
electrode to the aluminium electrode, the resistance 
offered by the film is insignificant. 

The result of this is that if a valve of this kind be 
connected to an alternating supply half the wave 
will be suppressed, and a pulsating unidirectional 








c D 
Fig. 75—CONNECTIONS FOR NODEN VALVE 


current will flow. Both halves of the alternating 
wave may be utilised by coupling a number of cells 
in opposed pairs. In practice the cathode is a 
rod of aluminium alloy supported in the centre in 
a leaden container which holds the electrolyte 
and forms the anode. It is customary only to 
utilise a short portion of the cathode, the remainder 
being enclosed in a glass sleeve. In the diagram— 
Fig. 75—four lead cells, A, B, C, D, are shown, each 
containing a rod of aluminium alloy and an electro- 
lyte of ammonium phosphate solution. They are so 
connected that the two left-hand cells are in series, 
and they are connected in parallel, but with the poles 
opposed to the two right-hand cells, which are also 
joined in series. Alternating current from the trans- 
former is fed in at the points X Y, and direct current 
is drawn from the terminals marked -+- and —. The 
Noden valve is an interesting arrangement, and some 
years ago it seemed to have fair chances of success, 
but nowadays rotary and mercury vapour rectifiers 
are generally adopted. 








A GERMAN VIEW OF LATIN-AMERICAN 
TRADE. 


THE question of the promotion of trade with the 
Latin-American republics, although it has already 
engaged much attention in this journal, is yet worthy 
of consideration from the German point of view, 
which has recently been set forth by the New York 
correspondent of a Frankfort newspaper. The com- 
munication from the correspondent not only confirms 
in certain respects the statements contained in the 
reports issued by the Department of Commerce at 
Washington, to which reference was made a week ago, 
but it also throws further light on United States 
business methods in relation to trade with the 
Southern republics. By way of preface, we first hear 
of the holding of an all-American commercial confer- 
ence at Washington a few weeks ago. As Mr. Bryan, 


Secretary of State, and Mr. Redfield, the Commercial 
Secretary, were present, together with most of the 





diplomatic representatives of the Latin-American 
republics, and many consuls, commercial attachés, 
and representatives of manufacturers, it may be 
accepted that the conference was convened at the 
instance of the Government of the United States in 
the expectation that an interchange of views would 
facilitate an extension of trade with the southern 
republics. Judging from the communication of the 
New York correspondent, most of the foreign diplo- 
matists were disposed to criticise the business methods 
of the great sister republic. In the first place, the 
representative of Bolivia is reported to have stated 
that the North Americans—meaning citizens of 
the United States—are too distrustful in business 
matters with the South. His colleague for Peru 
remarked that in his endeavours to pave the way 
towards closer relations, he found much enthusiasm 
in the North for the Southern market, but nothing 
further, and when the Peruvians wished to secure 
the establishment in their country of a branch of a 
United States bank, they were simply told to wait. 
The diplomatist added that Europeans grant credit 
for 90 days or even for a longer term. In the third 
place the representative of Ecuador, in seeking to 
show how North Americans devote special attention 
to the earning of large profits, mentioned that one 
bank advanced a loan of 3,000,000 dols. to Ecuador. 


The interest and expenses amounted to 21 per cent., 
and repayment of the loan was demanded at the end 
of twelve months. But the New York correspondent 
has omitted to give any information concerning the 
views which were presumably expressed by the 
representatives of Brazil, Argentina, and Chile. 

If we now turn from this particular side of the 
problem to that of commerce, it is found that the 
arrival in the United States two or three months ago 
of certain orders which would otherwise have been 
placed in Europe, resulted in the formation of an 
influential Foreign Trade Council as a consequence 
of a conference held at Washington. The council is 
composed, among many representatives of manufac- 
turers and traders, of the president of the United 
States Steel Corporation, the president of the National 
City Bank, a representative of the International 
Mercantile Marine Corporation (the Shipping trust), 
and the president of the Southern Railway. The 
trade council is very zealous, and holds frequent 
meetings to discuss the cultivation of the South 
American market, whilst firms of medium or even 
small standing are declared to be also desirous of 
securing a share of the trade. According to the New 
York correspondent, every steamer leaving for the 
South conveys travellers with trunks full of samples, 
hoping to obtain orders, but the correspondent 
apprehends that the latter will return disillusioned, 
and the pronounced northern enthusiasm for the 
south may easily be cooled. If the markets in the 
south are to be conquered by the United States, the 
communication submits that ‘“‘the present is an 
unfavourable time for it.”” No doubt this assertion 
is to a large extent true, as South America was suffer- 
ing from acute financial depression before the war, 
and a crisis of exceptional magnitude has hitherto 
prevailed in particular in Argentina and Brazil, to 
say nothing of other republics. In Brazil all works 
of construction are reported to have been suspended, 
and the representatives of the well-known Pearson- 
Farquhar financial and railway group are said to have 
been withdrawn, whilst a United States consul 
records 40,000 persons unemployed in Chile. Apart, 
however, from financial stringency, which also applies 
to countries other than those on the American con- 
tinent, the correspondent remarks that a further 
reason is forthcoming why an extension of business 
between the United States and the South is out of the 
question. The firms in the United States do not 
possess sufficient working capital; the method of 
payment there is either prompt cash or at the end of 
thirty days, and beyond that term scarcely anyone 
grants credit. On the other hand, the whole of the 
European business transacted with South America 
has been built up on a system of long term credit. 


If it is correct to say that United States firms, 
generally speaking, only undertake business on the 
basis mentioned, it is very strange that they have 
already been able to secure a strong position in the 
southern markets, particularly in iron and steel, 
machinery and electrical plant, and these branches 
certainly possess adequate working capital for the 
successful conduct of the export trade. It is, how- 
ever, probable that the tenour of the New York 
communication to the Frankfort newspaper was 
framed for the purpose of imparting confidence and 
assisting in strengthening the hope that the Germans 
need entertain no apprehensions that they will lose 
anything in the South American markets after the 
conclusion of the war. The old charge of American 
catalogues being sent to the South in English is 
repeated, although it is not true in the case of certain 
United States firms, nor in that of some British firms. 
The northerners are declared to attach little value to 
the social side of business, which, as a special corre- 
spondent of THE ENGINEER pointed out a few weeks 
ago, the southerners regard as an indispensable con- 
dition. After a repetition also of the accusation of 
defective packing of merchandise, we find a com- 
paratively new one in the correspondent’s allegation 
that North American firms consider the southern 
markets as a dumping ground for surplus products 
at astonishingly low prices, but when the customers 





wish to place fresh orders on the same terms the 
offers are not accepted. 

The conclusion of the communication is of parti- 
cular interest, as it also applies to British trade with 
South America, although only being intended to have 
reference to German trade with that continent. It 
states that the danger of European manufacturers 
losing the South American market has not yet been 
brought within close proximity, and that such an 
event, as affecting Germany, could only occur if the 
war is of long duration, and no improvement takes 
place in the conditions of transport. Under such 
circumstances it is contended that the South Ameri- 
cans would have to apply to new sources of supply, 
and finally accommodate themselves to different 
methods of conducting business. 

Notwithstanding the optimism displayed by the 
German correspondent, the present is the time for 
British firms further to cultivate the South American 
markets and secure whatever business may be in 
prospect, for it is certain that the financial position 
of Germany at the end of the war will deprive that 
country of the possibility of granting excessively long 
credits in the future. 








NEW OIL DEPOT AT SALT END, HULL. 


A sITE covering about twelve acres of land at Salt End, 
near Hedon, on the river Humber, about four miles from 
Hull, has been acquired by the Anglo-Mexican Petroleum 
Products Company, Limited, of Finsbury-court, London, 
E.C., for equipping an oil storage installation. On this 
site an oil storage dep6t, which is now approaching com- 
pletion, has been constructed for the company by 8S. 
Pearson and Son, Limited. Four 95ft. storage tanks, 
each capable of holding 45,800 barrels, and two 75ft. 
tanks holding 26,800 barrels each, making a total of 
236,800 barrels, or 33,800 tons, for fuel oil and other heavy 
products, and six 75ft. tanks for paraffin and motor spirit, 
capable of holding 26,800 barrels each, have been con- 
structed, while storage accommodation for liquid bitumen 
for road dressing is also provided on a large scale. The 
future programme comprises further 95ft. tanks and 75ft. 
tanks for paraffin and motor spirit. In connection with 
the latter can-fillng apparatus and equipment for handling 
the trade in motor spirit will be developed. Several tanks 
providing accommodation for lubricating oil storage on 
a scale corresponding to the above figures are also arranged 
for. It should be mentioned that the paraffin and motor 
spirit tanks are surrounded by a wall consisting of clay 
and earth, which is sufficiently high to contain the contents 
of these tanks, so as, in the case of fire, to safeguard the 
surrounding property. 

There are some 3000 yards of 6in. and 8in. diameter 
pipe lines with the necessary valves and fittings connecting 
the tanks with the discharging berth, pump-house, barrel- 
ling shed, and car filling standards. The boiler-house is 
equipped with a Babcock and Wileox water-tube boiler 
designed to supply steam at a pressure of 160 Ib. per square 
inch. In the pump-house are installed two steam-driven 
pumps for handling the heavy products, and in a separate 
building similar pumps are installed for paraffin and motor 
spirit. 

7 barrelling and cooperage shed of corrugated iron, 
95ft. long by 45ft. wide, will be provided for cooperage 
and filling of barrels and also for storing of same. The 
building has platforms on either side from which loading 
into rail or road wagons can be carried out. A number 
of filling standards or loading lines are provided for load- 
both rail and road tank wagons, the total capacity of 
loading being up to 150 tons per hour. About 500 yards 
of railway sidings with weighbridge are being installed, 
and the roads throughout the company’s property have 
been specially constructed for the heaviest type of motor 
vehicles. 

A leading feature of this installation lies in the large pro- 
vision made for the storage of Mexican fuel oil. The equip- 
ment of such a large storage installation for fuel oil in this 
country will, it is hoped, further serve to give steamship 
owners confidence in equipping their vessels for burning 
fuel oil. It is also anticipated that the present installation 
should prove of great commercial value to the steel manu- 
facturers in the Sheffield and Rotherham districts, having 
regard to the advantages offered by the use of oil for 
metallurgical work. The San Nazario, one of a fleet of 
twenty oil tank steamers built to the order of the Eagle 
Oil Transport Company, Limited, has just completed her 
maiden trip and discharged a heavy cargo of oil at this 
dep6t. The vessel carries 15,600 tons of oil and, with the 
exception of sister ships owned by the same company, 1s 
larger than any other tank steamer in the world. She 
has a length of 540ft., a breadth of 664ft., and a depth of 
34ft., and is a shelter-deck vessel built’ on the Isherwood 
system to Lloyd’s highest class. The oil cargoes are 
carried in twelve holds, which are divided by an oil-tight 
bulkhead into twenty-four compartments and separated 
from the remainder of the vessel by cofferdams. These 
holds are fitted w th steam heating coils to facilitate the 
rapid discharge of the oil, and the pumping machinery 
is the largest ever fitted on oil-carrying steamers, it having 
a capacity of 1200 tons per hour. The propelling equipment 
consists of quadruple-expansion engines taking steam from 
four single-ended boilers working on a pressure of 220 Ib. 
and fitted with the Wallsend-Howden system of fuel oil 
burning. The ship, which was built by Wm. Doxford and 
Sons, Limited, at Sunderland, makes 114 knots on a very 
economical consumption of Mexican fuel oil. 











Tur Bradford Tramways Committee has approved a 
plan for doubling the tramway track in a portion of 
Thornton-road. It has also decided to recommend the 
fitting of railless trolley vehicles with certain earthing and 
automatic steering arrangements, at a cost of £14 a car, 
and to accept the offer of the Leeds Corporation to take 
over the obligations of the Bradford Council with respect 
to ten of the railless trolley vehicles now being constructed 
under contract for the latter authority. 











412 


THE ENGINEER 





Ocr. 30, 1914 








COMBINED OIL FURNACE, BOILER AND DROP | 


HAMMER PLANT. | 
AN interesting combined oil furnace, boiler and drop | 
hammer plant has been recently designed and made for | 


the East Indian Railway by Brett’s Patent Lifter Com- | 


pany, Limited, of Coventry. The general arrangement of 
the plant is shown in Fig. 1. 
battery of three drop hammers of 20 cwt., 10 cwt., and 
16 ewt. capacity respectively, and an oil-fired furnace, 
the waste heat from which works a boiler, which in its | 
turn supplies steam for working the drop hammers. 

The idea of using the waste heat from furnaces for 
working boilers is not, of course, new, but the makers 
claim that this particular plant, which is the outcome of | 
many years’ experience with the old type coal-fired furnace, | 
embodies many refinements, and that the whole plant is | 
self-contained and automatic in working, and they point | 
out that this system of using waste heat is particularly | 
applicable to drop hammers. 

The oil burner employed has a knife edge self-cleaning | 
inlet valve, so that heavy and, consequently, cheap grades 
of oil may be used. Positive atomisation is obtained by | 
means of a rotating cutter driven by the air blast, which 
latter is pre-heated by being passed round the primary 
combustion chamber. The blast is supplied by a Roots | 




































It includes, first of all, a | 


of a test carried out by the makers :—In 45 minutes from 
the'start, which was made with absolutely cold furnaces and 
boiler, a temperature of 1100 deg. Cent.—registered by a 
Féry radiation pyrometer—was obtained in both chambers. 
The furnace was started at 4 o’clock, and the following 
results were obtained at the various times given :— 


4.40.—First movement visible on steam gauge. 
5.10.—25 lb. per square inch registered on steam gauge. 
6.0. —35 Ib. 
6.50.—95 Ib. a. 
7.0. —Rising 100 lb. pressure. 
7.30.—Blowing off at 160 lb. pressure. 


At 5.40 the feed pump was started, and the drop hammers 
were able to be worked slowly. The temperature of the 
furnace at this point was 1400 deg. Cent. The average 
consumption of oil throughout was 15 gallons per hour 
per furnace. During the test mild steel billets measuring 
4in. by 4in. by 12in. were put into the furnace, and these 
were raised to forging heat in an average time of 17 minutes. 
The average temperature in the furnace from start to 
finish was 1350 deg. Cent., and on the basis of the oil 
consumption this gives 54,960 B.Th.U.’s per cubic foot 
per hour. 

The makers have provided us with the following com- 
parison between the oil-fired furnace referred to above, 
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Fig. 1—COMBINED OIL FURNACE, BOILER AND DROP HAMMER PLANT 


blower, giving a pressure of from 12 oz. to 14.0z. per square 
inch. The oil used is the heaviest grade supplied by the 
Anglo-Mexican Petroleum Products Company, and is 
simply fed into the burners from a tank placed about 14ft. 
above the floor. 

There are two chambers to the furnace, each ef which 
measures 7ft. 6in. by 4ft. 6in. by lft. 9in. average height. 
These are connected to a single flue, which is the sole 
outlet from the heating chambers, and which leads the 
waste gases under the tubes of a Babcock and Wilcox 
boiler. The boiler has 460 square feet of heating surface, 
and is set to blow off at a pressure of 160 Ib. on the square 
inch. An extra container is fitted, and also a reducing 
valve, which brings the pressure down to 70 lb. per square 
inch for the drop hammers. 

The water supply is controlled by a Thermofeed regu- 
lator. As the level of the water in the boiler drops a Weir 
feed pump is automatically put in operation, and when 
the level has again reached the correct height the pump is 
automatically stopped. This arrangement makes the 
boiler part of the installation automatic, so that it requires 
very little attention. 

The battery of drop hammers consists of the firm’s 
latest type of steam lifters, which are fitted with patented 
double-acting valve motion. Various views of the plant 
are given in Figs. 2, 3,4, and 5, and these speak for them- 
selves. The size of the boiler was calculated to provide 
ample steam for the working of a single battery, and 
we are informed that the supply of steam was, as a fact, 
considerably in excess of the actual requirements; so 
much was this so that when the plant was actually under 
test in the makers’ works there was enough to work two 
additional hammers of 12 cwt. and 7 cwt. capacity re- 
spectively—these two hammers being shown in the fore- 
ground in Fig. 3. Dampers are fitted so that the oil 





furnace can, if desired, be completely isolated from the 
boiler, and the amount of heat passing into the boiler can 
be regulated by a flue at the back. 

We have been furnished with the following particulars 





and a coal-fired furnace coupled to a waste heat boiler :— 


Coal-fired Furnace. 


Oil-fired Furnace. 
Size, 6ft. 6in. x 3ft. 6in. x 2ft. Size, 7ft. 6in. x 4ft. 6in. x 1ft. 9in. 


Fuel consumption in 6} hrs., 2.5] Fuel consumption in 6} hrs., 
tons 97.5 gallons, 
Price of fuel per ton, 11s. 6d. Price of fuel per gallon, 3d. 


Cost per 6} hrs. working day,| Cost per 64 . working day, 

288. 9d. 248. 5d. 

It will be observed that, though the cubic contents of 
the oil-fired furnace was some 30 per cent. more than that 
of the coal-fired furnace, the cost of running it is 4s. 4d. 
per day less. 








THE HEAT TREATMENT OF STEEL. 


On Saturday last Mr. Harry Brearley, of Sheftield, read 
a paper before the Manchester Association of Engineers 
on ‘‘ The Heat Treatment of Structural Steels in Mech- 
anical Engineering.” The author said that either as 
forgings or castings the mechanical engineer used a large 
quantity of steel containing 0.30 per cent. carbon, and 
this was made up of minute crystals, of which approxi- 
mately two-thirds consisted of soft iron and one-third of 
that arrangement of iron carbide and iron called “‘ pearlite.”’ 
Whatever operation this steel was submitted to it con- 
sisted always of ferrite and pearlite in these proportions, if 
the operations were followed always by slow cooling. So 
that however the properties of the material might change, 
as they were known to change, by hammering, rolling, 
overheating, and so on, such changes should be dependable 
on the relative size and arrangement of the constituents, 
ferrite and pearlite. Taking the case of a mild steel 
casting, it was shown that when fractured the material 
broke along paths which followed the outline of large 
crystals, and that any operation which made the crystals 
smaller, such as reheating or forging, would increase the 
resistance of the material to shock stresses without 





then went on to explain the changes that could be madv 
in the mechanical properties of mild steel, simply }hy 
rearranging its constituents in the refining process. Hy, 
described an experiment with a block of steel weighiny 
between 10 Ib. and 25 lb. to show the structural change. 
which took place on heating and cooling mild steel. 1), 
this block a large central hole was made to accommodat::; 
a thermo-couple which was attached to a recordin, 
pyrometer, and a number of small holes were bored into 
the side of the block. Into these small holes a number o{ 
pegs made from the overheated steel were inserted, ani 
the block with the pegs and couple were placed in a gas. 
fired furnace capable of being heated or cooled with perfec: 
regularity at the rate of 50 deg. per hour. At certai: 
intervals of temperature the pegs were withdrawn anc! 
rapidly quenched in cold water. .It was found that ai| 
the pegs withdrawn before the temperature reache:! 
700 deg. Cent. were unaltered either in structure 0) 
any other determinable property. The pig withdrawn at 
720 deg. Cent. did not vary in any essential respect frou: 
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the original material. In the peg withdrawn at 750 deg. 
Cent. the general structure still remained the same, but 
the peg was found to be comparatively hard to the file 
and would break rather than bend if gripped in a vice 
and struck with a hammer. Some change had obviously 
oceurred, and it was observed that whereas the original 
material observed at large magnification was striated in 
the pearlite areas, the striations in the peg quenched out 
at 750 deg. Cent. had diffused into each other and were no 
longer visible. The peg was quite as hard as hardened 
tool steel in the patches previously occupied by the 
pearlite, although the ferrite or pure iron areas were not 
appreciably harder than before. From this point onward 
the transformed pearlite and the free ferrite adjacent tu 
it diffused into each other, and the undisturbed sharp 
outline between one constituent and the other after 
quenching at 750 deg. Cent. was considerably disturbed 
in the piece quenched out at 780 deg. Cent. This inter- 























100 T r T r 
Chrome-Nicke!l Steel. 
Oil-hardened from 800°C and 
90}—-u.S:4-——+ tempered. 
Cooled in air after tempering. 
VP. 
80) +S 
“ A\ 
. / \ 
70 t, : 
0 ~ 7 
~\ / nn" i 
* \, ee 
60 _. J \ a 
R.A.$— | PN "4 
jf’ 
50 : 5 
/ ~ 4h 
‘. i 
40 / yh 
at 
/ y * 
oe [roe }- Sa AT ERGEN f + = 
™~ j 
/ UN | 
20} ---— 4 —-—-}f-—- gee ff 
pe ‘e 
Sees ’ ° f 
10|-—--4}— 4 + }- —-- +--+. —— 
4 
7 
‘ IMPACT 
300 400 500 600 700 800 decrees C 


























REHEATING TEMPERATURES 
“THe ENGINEER” 


Fig 2 


diffusion took time to reach a state of equilibrium corre- 
sponding to any particular temperature, but once that 
equilibrium had been established a further lapse of time 
did not alter the structure. With further rise in tempera- 
ture, however, the degree of interdiffusion increased, and 
at 800 deg. Cent. was so far advanced that only a faint 
suggestion of the original coarse crystalline outline could 
be distinguished. In the peg withdrawn at 850 deg. Cent. 
the diffusion was found to be complete. But the inter- 
diffusion .of the two constituents had not only obliterated 
the original coarse outlines along which a shock fracture 
between one crystal and the other could easily be led ; it 
had also permitted the material as a whole to break up 
into a mass of much smaller crystals. 

The author said that it was perhaps not strictly true 
to say that the refining of an overheated steel was effected 
as soon as the pearlite had interdiffused completely with 
the free ferrite in low carbon steels, but it was certainly 





necessarily increasing the tensile strength. Mr. Brearley 


impossible to refine a steel satisfactorily unless the tem- 
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Fig. 5—-GENERAL VIEW OF FURNACE AND BOILER 








perature had been at least sufficiently high to permit the 
interdiffusion to occur completely. 

On pursuing the same method of observation during the 
cooling period it was found that the completely diffused 
and apparently homogeneous material began to reform 
distinct constituents as soon as the temperature fell to a 
certain figure which was constant for the same kind of steel. 
For the material under observation the highest temperature 
on cooling at which traces of free ferrite should be observ- 
able was 800 deg. Cent., and it was found as a matter of 
fact that the peg withdrawn and quenched ‘at exactly 
800 deg. Cent. did show, here and there only, very small 
specks of ferrite. As the temperature gradually decreased 
more and more ferrite fell out of solution, and at 740 deg. 
Cent. the greater part of the ferrite had already been 
deposited. The amount increased until the temperature 
had fallen to 680 deg. Cent. At that moment the condition 
of the steel, but not the actual structural arrangement, was 
very much like it was during the heating operation when 
the pearlite areas had undergone the transformation, but 
had not yet begun to diffuse into their adjacent con- 
stituent parts. The next peg was withdrawn at 670 deg. 
Cent. after all the free ferrite had been already formed 
and just as the pearlite areas were in the act of assuming 
the original sandwichlike appearance. This showed that 





during a fall of temperature ~.tending over not more than 
3 deg. or 4 deg. Cent. the steel passed from a state in 
which it may be made hard by quenching to a state in 


which it would remain quite soft in spite of the quenching. | 


ance of the material to shock stresses. The ordinary 


To whatever temperature a piece of overheated mild | 
steel was_heated, if the subsequent cooling did not occur | 


very rapidly then the ordinary tensile properties remained 
about the same. A number of actual observations were 
recorded and put into diagrammatic form. This diagram 
is reproduced in Fig. 1. With the exception of a slight 
rise in the yield point there was no notable variation 
either in the yield point, the maximum stress, or the 
elongation per cent. The only striking difference was 
shown by the impact figure, and that difference occurred 
sharply as soon as the reheating temperature reached or 
just exceeded the temperature required to bring about 
complete interdiffusion of the pearlite and ferrite in the 
steel. The striking rise in the impact figure was an indica- 
tion that the large crystals of the overheated material 
had become replaced by smaller ones, and that a greatly 
increased amount of energy was required to push a crack 
through and around small crystals as compared with large 
ones. In other words, it might be said that all heat 
treatment operations, apart from some form of actual 
hardening and tempering, could only influence the resist- 


tensile properties, as determined by static methods, 
remained ‘unaltered. 

To facilitate the survey of the properties which could 
be induced in steel by hardening and tempering the results 
of mechanical tests were shown plotted in the annexed 
diagram—Fig. 2. The curves in this diagram show 
that the yield point Y P and maximum stress M S both 
fall and the elongation E and reduction of area R A rise 
as the reheating temperature rises. The yield point and 
maximum stress of the reheated materials bore, said the 
author, a fairly constant ratio to each other, and the curves 
representing them ran approximately parallel so long as 
the reheating temperature lay well below the hardening 
range. When the hardening range of temperature was 
entered, but not actually exceeded, the curves representing 
maximum stress and yield point diverged from each other 
and both the elongation, reduction of area, and impact 
figures fell. The author said that a simple rule for the 
selection of structural materials to which there were no 
exceptions was this :—Of two pieces of the same material 
equally soft that piece was best able to resist stresses of 
all kinds which was in the hardened and tempered state. 
On comparing the properties of .30 per cent. carbon steel 
which had been reheated and air cooled with the same 
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material which after quenching from 850 deg. Cent. had 
been reheated to 700 deg. Cent., it was found that the 
former was inferior in every respect, and the inferiority 
would be still marked if the comparison were made with a 
forged bar, equally marked if the bar had been annealed, 
and still more marked if the bar had been overheated, 
though in each case the maximum stress and elongation, 
which were often erroneously accepted as an indication of 
quality, would not vary very much. 

Mr. Brearley then went on to consider the effect -of 
alloys on structural steels. He said that the most service- 
able alloying elements were nickel and chromium, and 
that when nickel was added to ordinary mild steel it 
increased the actual hardness of the quenched material 
and also increased the depth to which the hardening effect 
penetrated. Both these advantages were modified but 
not lost when the hardened steel was softened by tempering. 
This, he continued, was made plain by comparing a 
-41 carbon steel with a mild nickel steel containing 3} per 
cent. of nickel which had been quenched and reheated to 
600 deg. Cent. in order to bring the tensile strength down 
to about 50 tons. 

Carbon steel. Nickel steel. 
ane os Se ee 


Yield point : aa 0 
ES a eee 
Elongation on 2in. by 564 .. .. 24.5 .. .. 24.5 
Reduction of area Pee Fae OE 
Impact figure.. .. 5 Say ae ae enh olen Fae 


From a machine designer’s or builder’s point of view 
there was no structural steel known which had the same 
range of potential properties as nickel chrome steel, the 
author said. One and the same steel by appropriate heat 
treatment might give either one or the other of the follow- 
ing test results and a great variety of intermediate con- 
ditions as desired, according to the reheating—tempering 
—temperature chosen or the rate of cooling permitted 
during annealing. 


= : . Hardest. Softest. 
Yield point .. 5 -- 120... 25 tons per square inch 
Maximum Stress... .. .. 130 42 tons per square inch 
Elongation, 2in. by 564... 10 .. 30 per cent. 
Reduction of area ta oe 35 .. 66 per cent. 
Impact figure TS > 3 Sep 3 .. 90 foot-pounds 
Brinell hardness .. .. .. 520 


Each element added singly would increase both the 
hardening effect of quenching and the toughness of the 
reheated material, of any particular tonnage, as measured 
by the impact figure or any other means of gauging the 
resistance of the material under sudden stresses. The 
distinguishing feature of chromium was that it conferred 
air-hardening properties on nickel steels when the material 
was cooled from moderate temperatures. 

The paper coneluded with a comparison of the mech- 
anical properties of the three kinds of steel, carbon, nickel, 
and nickel chrome. The carbon steel and the nickel steel 
were water quenched, the nickel chrome steel was air 
hardened, and all the steels were reheated to temperatures 
lying between 650 deg. and 700 deg. Cent. 


me A Carbon. Nickel. Nickel chrome. 
=e ees... ae 5.) es RO aD 
Maximum stress .. 47.3 .. .. 50.1 .. .. 51.0 
te ee hh SSeS eee 
Reduction of area.. 41.0 .. .. 63.2 .. .. 63.6 
Impact figure... .. 80 : 70 at ee 


The discussion which followed the reading of the paper 
chiefly consisted of a series of questions to which the 
author said he would give written answers. Mr. Hiller, 
the president, who proposed a vote of thanks to the author 
for the paper, asked what actually took place in the anneal- 
ing process, and what was the difference in effect between 
slow and quick cooling. Mr. L. Massey, asked for infor- 
mation on the relative values of oil quenching and water 
quenching. Mr. Butterworth wanted to know if there was 
any limit to the mildness of the steel used and what the 
limit was. He also asked if fatigue would make itself 
more apparent with reheated steels than with ordinary 
steels, and whether it was necessary to reheat as slowly 
as was mentioned in the paper. Mr. J. Nasmith empha- 
sised the necessity of the heat treatment of steels used in 
motor car work, and especially in connection with the 
steering gear, in order to make the material more fibrous. 
He said that one of the chief advantages possessed by 
nickel chrome steel was that it resisted fatigue. It was 
largely used on that account in connection with aeroplane 
construction. He also mentioned that to prevent liability 
to fracture the valves of aeroplane engines were made 
with a steel alloy of 25 per cent. of nickel. Mr. Foster 
referred to the question of time taken in the process of 
.mnealing steel forgings and castings, and said that the 
best results were obtained by the longer treatment. With 
regard to the purchase of steel by engineers, he said the 
question whether it was better to purchase steel already 
treated or untreated depended very largely upon the uses 
to which the material were to be put and the amount of 
machining to be done. He did not think the method of 
impact testing by means of the pendulum system gave 
,such consistent results as those obtained with the Sankey 
method, in which the test piece was bent to and fro. Mr. 
W. Carter referred to the omission from the paper of the 
mention of chrome vanadium steels. He said the nickel 
chrome steels required very delicate heat treatment, and 
that the steel to be aimed at was one which would give 
uniform results when treated over a wide range of tem- 
peratures, and mentioned specimens of chrome vanadium 
steels which allowed of a range of treatment of 100 per 
cent. No difficulty, he said, need be feared in getting 
from the steel makers the proper heat treatment which 
was necessary ; the difficulty was with the user, who did 
not as a rule possess the necessary facilities. He said 
95 per cent. of the engineers round Manchester did not 
possess a pyrometer in their hardening shops. Mr. 
Armitage also referred to the faulty heat treatment of 
steels in engineering shops. Mr. W. Cook mentioned a 
case in connection with textile machinery in which both 
Bessemer and open-hearth steel had been used for a light 
ring revolving at a very high speed, but that malleable 
iron had proved the most satisfactory. Mr. W. Fox 
mentioned the good effect which had resulted in the life 
of locomotive crank axles and tunnel shafts of steamships 
since the reheating process had been adopted. 

_Mr. Brearley briefly replied to a few points raised in the 
discussion. He said that the object of annealing was to 
place the iron and pearlite in a lamell# state. There was 
no limit to the amount of carbon in the steel for hardening 
purposes. With regard to the question of time taken in 
the annealing process, he said it was not all-important. 
The degree of heat was the most important thing to be 





aimed at. With regard to the system of impact testing 
which he had referred to, he said the great advantage 
which this system possessed was that it told something 
about the material under consideration which was indi- 
cated by none of the other tests. He promised to reply 
more fully in writing to the points raised in the discussion. 








STEEL MAKERS AND THE AUTOMOBILE 
INDUSTRY. 


Ir is well known that there are in this country few firms, 
if any, who produce a motor vehicle completely and entirely 
from raw material, and a paper before the Institution of 
Automobile Engineers recently by Mr. L. H. Pomeroy, of 
the Vauxhall Motor Car Company, contained some very 
outspoken remarks as to the want of attention which 
British steel makers have given to the autmobile industry. 
Quite 50 per cent. of the material composing a motor car 
is supplied wholly or partly finished by firms who specialise 
in the various lines of manufacture concerned. For 
instance, pressed steel frames, radiators, wheels, springs, 
carburetters, ball bearings, tires, magnetos, sparking 
plugs, bevel and worm gears, detail fittings, such as instru- 
ments, grease cups, unions, and in some cases important 
units, such as engines, gear-boxes, axles, &c., are among 
the parts bought in a finished condition ready for assembling. 
The real raw material of the chassis maker is made up of 
bar steel, stampings, malleable steel, iron, aluminium, 
bronze and brass castings, tubing, &c. A large part of 
the trade in the above commodities has been in the hands 
of Germany and foreign trade rivals, and it is of interest 
to discuss the principles underlying the successful pro- 
duction of some of the many individual items which are 
of supreme importance in motor car manufacture. The 
elimination of continental sources of supply has brought 
home to many of us how dependent we were upon them, 
and, further, how poorly some of our British suppliers 
compare with those on the Continent. The comparison is 
still more unfavourable to the British supplier when con- 
sidered in the light of quality for price. To come to 
articles directly within the compass of the British suppliers, 
Mr. Pomeroy mentioned the following :— 

Light stampings of alloy and mild steel for parts subject 
to shock and alternating stress in which correct heat treat 
ment is a sine qué non; heavy stampings, such as back 
axle casings, front axles, fly-wheels, crank shafts, brake 
drums, tapered steel tubes; steel castings, particularly 
road wheels for commercial vehicles, back axle casings 
and other large castings where very thin sections are 
desired ; pressed steel parts, such as brake drums, back 
axle casings, frames, torque members, step irons, &c.; 
high tension steel tubes and thin plates ; electrical insulat- 
ing materials suitable for moulded forms and departing 


| from chassis requirements a little, and machine tools for 


special purposes. : 

Considerable emphasis was laid upon the question of 
stampings, and complaints were made against British 
stampers, alleging first, a lack of knowledge of the physical 
characteristics of the material they arestamping; secondly, 
the tendency to dispense with preliminary hand forging 
of parts like connecting-rods, and to overheat the metal 
to obtain easy working and quick production ; thirdly, a 
lack of appreciation of how closely to its desired shape 
a stamping can be made, and consequent non-uniformity 
of product ; and fourthly, a complete disregard, in all but 
a very few firms, of the manifest advantages of heat treat- 
ment after stamping in all cases, and its absolute necessity 
in many. For the first, said Mr. Pomeroy, the steel 
maker is largely to blame, although he so seldom uses 
what he makes that he knows very little about it, and his 
advice, such as it is, has of necessity to be of a vague and 
general nature. Unfortunately, the result is that stamp- 
ings can be and often are of a treacherous nature, and 
mention was made of levers snapping off like cast iron when 
bent in one direction, which would bend double in a direc- 
tion at right angles to the first, and this simply because 
of the stamper’s ignorance of the material with which he 
was dealing. In trying to eliminate hand work on stamp- 
ings it is often forgotten that in the production of a high- 
class stamping, particularly one of a complicated nature, 
the drop forging operation is more of a finishing process 
than anything else. If made in this way no internal 
stresses are set up due to thick metal cooling a long time 
after the thinner portions, and the criterion of the tempera- 
ture of stamping is not that which will enable the maximum 
reduction of size to be made. The author mentioned the 
desirability of stampings being made close to shape, as 
this affects jig work very largely, and it is astonishing 
what variation can arise in apparently identical stampings. 
He has known cases in which @ series of stampings made 
from the same dies at the same time varied from 25 lb. to 
30 Ib. in weight per piece. Stampings have an odd way 
of altering as successive supplies from the same dies are 
received, and it is worth while to keep a check on this 
tendency. 

Last, but far from least, in the general consideration 
of the desirable qualities of stampings, is that of correct 
heat treatment. In this connection, continued Mr. 
Pomeroy, British firms are deplorably behind those on the 
Continent. The virtues of heat treatment have been as 
widely published as any information on a technical sub- 
ject could be. The enormous increase of resistance to 
impact and fatigue through it must be known to the 
stamping trade if only from the demands of automobile 
manufacturers, but even now very little is done. The 
stamper will say he can heat treat if you require ; he will 
not say that he will, whether you ask for it or not. On the 
Continent the British stamper is spoken of with contempt 
for his conservative attitude on this point alone, and it is 
a charge which can be refuted by reference to only a very 
few leading firms. But heat treatment must be carried 
out scientifically and systematically. The stamper must 
join hands with the metallurgical chemist, install the 
proper plant and appliances for heat treating, and try 
to regard each stamping as possessing an individuality 
of its own that can be coaxed into a financial asset. 

In surveying the field for the supply of malleable iron 
and steel castings, Mr. Pomeroy pointed out that we must 
again become painfully aware of our deficiencies. The 
modern steel casting is an electric furnace product, and 
such furnaces were first exploited on the Continent owing 
to the abundance of cheap electricity and the solution of 





the metallurgical problems involved. It is to-day a 
matter of difficulty to obtain steel castings suitable for 
automobile work in this country, regardless altogether of 
price. In particular, steel wheels are practically 
unobtainable. The production of a cast wheel in any 
metal is a matter of difficulty owing to the contraction 
stresses induced by unequal cooling, and the difficulty is 
probably greater in casting soft steel than in any other 
metal. Yet these difficulties have been met and com- 
pletely overcome abroad with consequent loss of business 
to this country, and its paralysis in this respect at the 
moment. The same remarks apply to back axle castings, 
brake drums, &c. Such firms as make suczessful steel 
castings are mainly engaged on very heavy work, and it is 
probably again due to the fact that the automobile has been 
beneath the notice of our leading works until a year or two 
ago that more progress has not been made. There is a 
big, healthy market for good steel castings that shall be 
sound, soft, and easily machined, the last two qualities 
not being identical. 

Finally, Mr. Pomeroy suggested that a committee be 
formed, consisting of scientific experts and practical men, 
to consider the question of conducting researches for manu- 
facturers free of charge so far as these researches are of 
general interest and benefit. 








FOUR-CYLINDER EXPRESS LOCOMOTIVES FOR 
THE SAN PAULO RAILWAY. 


On page 416 we publish a view of a four-cylinder six- 
coupled express passenger locomotive which forms one 
of a set recently completed at the Atlas Works of the 
North British Locomotive Company, Limited, Glasgow, 
for the San Paulo (Brazilian) Railway. 

The San Paulo—or Sao Paulo, for both forms seem to 
be used—is a railway running between the port of Santos, 
vid San Paulo, and Jundiahy,.and has a length of only 
86} miles. During the busy season, however, the density 
of the traffic is great and 132 trains are in daily use. In 
addition, some steep gradients have to be surmounted. 
Thus in two five-mile sections there are up gradients 
varying from 1 in 40 to 1 in 120. The express traffic has 
for some time been worked by engines of the 4-6-0 type 
using saturated steam at 200lb. pressure and having 
cylinders 2lin. by 26in. and coupled wheels, 5ft. 6in. in 
diameter. Some 4-6-2 engines using superheated steam 
but otherwise the same as the above, except for a half inch 
extra in the cylinder bore, have also been employed on the 
work. The new type of engine illustrated on page 416 
is of the 4-6-0 design, and is fitted with the “ Robinson ” 
superheater. The boiler, it will be noticed, is of large 
diameter and is, in fact, the largest that could be fitted 
to comply with the restriction of a maximym load per 
axle of 18 tons. 

The cylinder arrangement and the valve gear are 
particularly interesting. There are four non-compound 
cylinders, all 17in. in diameter and 26in. in stroke. The 
two inside cylinders lie beneath the centre of the smoke-box 
and drive on to the leading coupled axle. The two out- 
side cylinders lie between the rear bogie wheel and the 
leading coupled wheel, with their centre line 6ft. 6in. 
behind the centre line of the inside cylinders and drive 
on to the intermediate coupled axle. Nine-inch piston 
valves are fitted to all four cylinders and are all outside 
the main frames. Thus the longitudinal centre lines of 
the piston valves for the inside cylinders are very nearly 
in line with the longitudinal centre lines of the outside 
cylinders. The piston valves for the outside cylinders are 
approximately vertically over them. The valves are 
driven by two sets of ‘‘ Stephenson ” gear, the four excen- 
tries of which are mounted at the centre of the leading 
coupled axle. Each set of valve gear drives on to a rocking 
shaft, which, extending through the frames, ends in two 
opposed arms lying on a common axis. One of these 
arms—the upper—is coupled up to the valve spindle of 
the outside cylinder, and the other to the valve spindle of 
the inside cylinder. 

The engine is fitted with a donkey boiler-feed pump of 
the Weir pattern, situated on the left-hand footboard a 
little in rear of the dome. Among the other fittings on 
the engine may be noted a Hasler speed recorder and 
indicator, a Kérting mjector, and a Dreadnought ejector. 
The last engine of the set is fitted with a smoke-box 
vacuum gauge, a measuring tank for the injector overflow, 
steam chest pressure gauges, and indicator gear. 

The engines have been built to the design of Mr. C. R. 
Hillman, locomotive superintendent of the San Paulo 
Railway, and under the supervision of Messrs. Fox and 
Mayo, consulting engineers, London. In a forthcoming 
issue we hope to publish a two-page Supplement giving a 
general drawing of the locomotives. Meanwhile we append 
some numerical data concerning them. 


a 5ft. 3in. 

Cylinders (four) 17in. by 26in. 
eels, coupled 5ft. 6in. 
eels, NN eee ear ete ene! 

,, i “2S Seer se 

Se ks ew kt se ae) Se 

(EE ee ae mm 

SS Sea eee 

Fire-box plates .. ; etree 3) a5) ae 

Tubes, steel 7“ 24 at 5tin. 

Tubes, brass 138 at 2hin. 


Heating surface.tubes .. 1651 square feet 
Heating surface, fire-box 185 square feet 
Heating surface,total .. .. .. .. .. 1836 square feet 
Heating surface, superheater .. .. .. .. 535 square feet 
Heating surface,total .. .. .. .. .. 2371 square feet 
Fire- a ere 34.6 square feet 
Weight, working order, engine 78 tons 14 ewt. 
Weight on coupled wheels eet. 06: edmccke> ee ook 
Tractive force at 75 per cent. boiler pressure.. 29, 


Tender, wheels .. .. 3ft. Zin. 
Tender, wheel base .. 13ft. Sin. 
Tender, tank capacity 3500 gallons 


180 cubic feet 
37 tons 16 ewt 
51ft. 11fin. 


Tender, fuel space .. .. ae 
Tender, weight, full.. .. .. .. 
Total wheel base, engine and tender 








A rir of American motor manufacturers has recently 
installed a refrigerating plant for the purpose of making 
cold weather tests of carburetters, batteries and engines 
during periods of warm weather. In an hour after starting 
the refrigerating machinery, it is possible to obtain a 
temperature of from 8 deg. to 10 deg. below zero. The 
room in which this outfit is installed will accommodate 
one of the largest models and still leave plenty of room for 
men to work. 
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RAILWAY MATTERS. 


A Untrep States census bulletin just issued shows 
that the total trackage owned by the 1260 street and 
electric railways in the United States in 1912 was 40,470 
miles and 649 miles leased. About one helf of these 
companies had their own power plant equipment. The 
average number of revenue passengers to each mile of 
track operated was 232,556. 


In a station on the Pennsylvania Railway considerable 
trouble was experieneed from rats till an electric trap in 
the form of an electrocuting “ chair’’ was constructed. 
The “ chair” consists of an iron plate with a steel spike 
suspended above it, both the plate and the spike being 
connected to the two wires of an electric circuit. The 
spike is baited with a piece of cheese, and the rodents, in 
attempting to reach this, are promptly electrocuted. 





Or the 401 miles of double line in New South Wales, 
the whole, except 3 m. 73 ch., is protected by the absolute 
block system, and 20m. 35ch. have automatic signals 
in addition. Of the 3592 miles of single line, 389 m. 28 ch. 
are protected by the electrical tablet, 739m. 18 ch. by 
the electrical train staff, and 1692 m. 44 ch. by the train 
staff and ticket with * line clear ” reports. The Adminis- 
tration considers that its methods of signalling compare 
favourably with those of the best equipped railways in 
the world. It is, however, proposed to test other systems 
now being adopted on the most progressive English 
railways. 


A Rate of Wages and Hours of Labour Return iust 
issued by the Board of Trade shows that the earnings per 
week per head of railwaymen has been gradually increasing 
vear by year since 1908, in which year it was 25s. In 
1909 it was 25s. 44d., in 1910 25s. 9d., in 1911 26s. 84$d., 
in 1912 27s. 4$d., and in 1913 27s. 11}d. Twenty-seven 
railway companies, employing 90 per cent. of the employees, 
paid £684,470 in wages in the last selected week—the 
lest week in December. The average was 28s. 64d. in 
England, 25s. lid. in Scotland and 22s, in Ireland. It 
should be noted that, so far as railwaymen are concerned, 
the return refers to average earnings and not to rates of 
wages. 


Tue plan for reducing the number of forest fires on Cape 
Cod by clearing wide strips along the railway’s right of way 
has met with marked success. This year from May to 
August inclusive there were only eleven fires attributable 
to sparks from locomotives and the territory burned 
over amounted to not more than 6} acres. In the same 
period last year there were 150 forest fires which burned 
over an area estimated at about 2000 acres. Through 
all the wooded parts a strip varying in width from 60ft. 
to 130ft. has been cleared on either side of the railroad’s 
right of way. Pine trees have been left standing in these 
strips, as their leaves act as a screen. The areas cleared 
will be kept in that condition by the section gangs. 


Somr further particulars have now been’ made public 
as to the rolling stock to be used on the London and 
North-Western electrified lines. All the vehicles are 
56ft. Ilin. long over the headstocks. The motor cars 
are carried on two four-wheeled pressed-steel bogies of 
8ft. 9in. wheel base, with centres 37ft. 6in. apart: the 
bogies for the trailer and control-trailer vehicles have a 
wheel base of 9ft. and are 38ft. apart. The vehicles are 
9ft. wide at the waist, 7ft. 5tin. high from floor to centre 
of roof inside, and 12ft. from rail level to the highest 
point outside. In the case of the motor coaches, the 
driver’s compartment is built entirely of steel. The motor 
coach includes the driver’s and apparatus compartment and 
luggage compartment, and an open saloon for smokers. 
The control trailer is open throughout, except for a driver’s 
compartment and a vestibule at each end, and seats 


60 passengers—non-smoking. Accommodation is in all | 


provided for 128 third-class and 38 first-class passengers. 
Each motor car carries four 250 horse-power motors. 


THF question of maintaining discipline among the men 
of a railway or in any large works is important, and is 
sometimes the subject of much contention. In this 
respect the experience of the Chicago, Burlington and 
Quincy Railway is interesting. According to the Rai/way 
Gazette, the system of fines and suspensions, which irritated 
the men and punished their innocent dependents, was 
used on this line up till about four years ago, when it 
was superseded by one of record keeping, in which a sort 
of personal ledger of a man’s good deeds and faults were 
kept by means of marks. No bad marks were put down 
until after a personal interview with the delinquent. 
These interviews, it is stated, were the cause of the improve- 
ment in discipline which gradually followed the intro- 
duction of this system. In 1909 the number of men 
“disciplined” was 38 per cent. of the total number 
employed. This dropped to 24 per cent. in 1910 and has 
gradually fallen to 18 per cent. in 1913. The dismissals, 
which are not included in these percentages, amounted 
to a steady 4 per cent. during this period, except in 1910, 
when the figure rose to 7 per cent. 


Since the war began, with its consequent large demands 
for military services on the railways, there has been a 
considerable increase in the number of telegrams sent 
from railway companies’ telegraph offices. It is at the 
same time necessary to ensure that telegrams respecting 
military requirements receive special attention, so a 
new prefix—a code each telegram bears to indicate its 
importance and consequent order of precedence—has been 
instituted. This is done with not only telegrams over 
railway wires throughout, but those sent by the railway 
company for transmission over postal wires, A stricter 
censorship is also exercised over all telegrams to see 
that only urgent messages are sent and that these are 
worded as briefly as possible. For the three days, 
September Ist, 2nd and 3rd, before the censorship was 
tightened, the numbers of telegrams sent over the Great: 
Western wires were 23,266, 23,037 and 24,796 respectively, 
but for the same days of the following week the numbers 
had, by the amended instructions, been reduced to 
22,071, 20,082 and 18,857 respectively. From some 


particulars furnished by the Great Western Company 
some time ago, it seems that under normal conditions 
that company’s telegraph office at Paddington deals 
with about 7000 messages a day. 














NOTES AND MEMORANDA. 


AccorDING to the Brass World, manganese, to alloy 
well with brass, bronze, or other similar alloys, should 
first be alloyed with copper. It would be necessary to 
overheat pure manganese to unite with brass or bronze. The 
melting point of pure manganese is as high as that of steel. 
Manganese may now be bought alloyed with copper at a 
slight increase in price, but the difficulty that is avoided 
surely makes up this extra cost. 





Ir generators are made to develop very high voltage 
there will be a corona discharge from the armature coils 
which may injure the insulation sufficiently to cause a 
breakdown. A method of preventing this effect was 
described in a report before the recent convention of the 
Association of Edison Illuminating Companies. It was 
said that while mica insulation would help, considerably 
better results can be obtained by covering the coils with 
layers of thin metal ribbon, each turn overlapping the 
preceding one but insulated from it to prevent eddy 
currents. Experiments have been made, it was reported, 
showing that the insulation of an unprotected coil is 
gradually eaten away by corona, causing the formation 
of. nitrous oxide and nitric acid fumes. This does not 
occur with a coil protected as described. 


AccorDING to a contemporary, there seems a very good 
prospect of the American carbon-making firms coming 
into the market in this country now that the competition 
of Germany has been temporarily—perhaps permanently 
—removed. One concern, which operates a dozen factories 
in different parts of the United States, has announced its 
willingness to supply carbons suitable for the British 
market. Hitherto the American carbon maker was unable 
to compete over here on account of the low prices to which 
the Germans had reduced the business. Now there is a 
brighter prospect in view, and an effort is to be made to 
relieve the home production, which, as we recently stated, 
is quite unequal to the demand. To come into the market, 
however, will need some alteration as regards sizes and 
modification of the grades of carbons prevailing on the 
American and Canadian markets. 


Tue September number of Terrestrial Magnetism and 
Atmospheric Electricity contains reports of the work done 
by the magnetic survey ship Carnegie during her second 
cruise round the world and during a more recent journey 
from New York along the Gulf Stream to Hammerfest. 
Along the line of the latter route the values of the deviation 
of the compass to the west of true north were found to be 
in general greater than the values given in the British and 
American charts by amounts which reach 1.3 deg. in the 
former and 2.2 deg. in the latter chart. The atmospheric 
electric observations taken during the voyage round the 
world lead to the conclusion that over the sea the potential 
gradient is of the same order as that over land, the radio- 
activity is smaller, while the specific conductivity is higher, 
than that over land. The conductivity appears to be 
independent of the radio-activity, although, like the radio- 
activity, it is greater for air which has been in contact 
with land than for air which has not been during the 
week before the observations on it are made. 


THE author of a paper read before the American Institute 
of Electrical Engineers gives his experience on some high- 
tension lines in the western states of North America, and 
shows that of late the quality of porcelain insulators has 
much improved. They are now tested to 120,000 volts 
for five minutes, and the latest kind break down very 
rarely. A device is described for detecting a leaky insu- 
lator in the early stage. It consists of a pair of 2000-ohm 
wireless telegraph receivers, specially constructed. The 
receiver set is connected between a handpick driven into 
the pole, and a sharpened pin driven into the ground 
several feet away. If the insulators are sound there is a 
clear hum of the same tone as in the telephone line ;_ but 


| if one of them leaks a scratching noise is superimposed on 


the hum. The precise insulator which leaks is then detected 
by further testing at the top of the pole between each 
insulator pin and the cross arm. By the periodical use of 
this device and the replacement of any doubtful insulators 
breakdowns have been practically eliminated. 


A PAPER on the counter current principle as applied to 
directly fired and to waste heat boilers appeared in the 
August number of the Journal of the Engineers’ Society 
of Pennsylvania. It discusses at some. length the con- 
ditions under which fuel economisers should be installed 
and those under which the use of waste heat boilers is 
economical. The conclusions drawn by the author, 
George H. Gibson, George H. Gibson Company, New York 
City, are that economisers can be used profitably regard- 
less of the fuel price and load factor, as if an economiser 
is not used the boiler must heat the water up to the 
evaporation point at a lower efficiency, since it contains 
water at the temperature of steam, while the economiser 
utilises the low initial temperature of the water to increase 
the heat absorption. Waste heat boilers and turbines 
should be put in for as high steam pressures as are practical, 
in view of other considerations, and the boiler should be 
supplemented by an economiser to obtain the maximum 
amount of power from a given amount of gases. 


A PAPER read before the American Electrochemical 
Society by Professor O. L. Kowalke, of the University of 
Wisconsin, dealt with the constancy of base metal thermo- 
couples as related to the microstructure. It had formerly 
been found that some couples retained a reasonably 
constant calibration during a series of tests, while others 
did not. The reason for deviations from the original 
calibrations did not appear to be entirely mechanical 
strains or lack of uniformity in the metal. It seemed 
probable that there might have been changes in the 
structure of the metal due to heat treatments, or that such 
alloys were used in the wires as when exposed to high 
temperatures would produce heterogeneity. The author 
undertook a research into the matter. His conclusion is 
that those metals which form solid solutions with one 
another give the best results, provided that the thermo- 
electric force is satisfactory and the melting point high. 
Silicon does not appear to be a desirable constituent in a 
nickel alloy for thermo-couple material. Any segregation 
of the metal has an undesirable effect on the constancy 
of the couple. Wires containing only one metal showed a 
satisfactory structure, 





MISCELLANEA. 


AT a meeting of the Barrow Council recently the Elec- 
tricity Committee reported on the agreement with Messrs. 
Vickers to supply the Barrow shipyard with electricity 
running to 5,000,000 units per year for three years. This 
would necessitate increasing the plant at the Barrow 
electricity works at a cost of £13,000. This scheme was 
adopted 

It is officially announced that the Association of German 
Benzo] Manufacturers of Bochum has contracted to supply 
the military authorities with the whole of their require- 
ments of benzol for the army motors, and that any surplus 
quantity produced may be otherwise disposed of by the 
company. The coke ovens in the Dortmund district are 
said to be still producing 5400 tons of benzol per month. 


THE War Department has not, up to the present, shown 
much enthusiasm for the small light type of armoured 
car. This, however, has not daunted the spirits of the 
makers of this class of motor vehicle, and in the current 
number of The Light Car there is an illustrated description 
of a light bullet-proof revolvable turret mounted on one 
of the light car chassis which was to have participated in 
the abandoned Tourist Trophy Race in the Isle of Man. 


Tur newly erected laboratories at the East London 
College have been opened without ceremony. The cost— 
£15,000—was entirely borne by the Drapers’ Company. 
The building is at the rear of the People’s Palace. It 
consists of three floors, with lecture-rooms and a general 
elementary chemical laboratory which extends across the 
whole top floor of the building. A new hydraulics labora- 
tory is also being added to the college. Other additions 
made during the vacation include lecture-rooms for the 
Faculty of Arts, a library for girl students, and a heating 
installation. 

From Stavanger is reported the recent discovery of 
some deposits of red hematite iron ore of an excellent 
quality with an iron content as high as 67 per cent. The 
discovery comprises three lodes of considerable width, 
running parallel with each other. The deposits are situated 
at Lund, in the parish of Dalene, and close to a railway 
station. According to the Iron and Coal Trades’ Review, 
they have been visited and examined by a mining expert, 
who has given a very favourable report on them. In 
several analyses of the ore the iron content varied between 
62 and 67 per cent. It is understood that an English 
company had an option for the purchase of the deposits, 
and was about to start trial work to ascertain their extent, 
but operations were postponed on account of the war. 


Fieurrs compiled by Automobile show a total of 
1,548,350 vehicles, petrol and electric, in use in the United 
States on July Ist, an increase of about 250,000 since 
the first of the year. Among the States the registration lists 
of which permit the separation of the statistics for petrol 
and electric vehicles, Pennsylvania is reported to have 7455 
electric passenger cars and 246] electric trucks, New York 
7000 electric cars and 2992 trucks, Indiana 1000 passenger 
cars and 500 trucks, Massachusetts 823 cars and 695 
trucks, the district of Columbia 710 cars and 90 trucks, 
and Connecticut 400 cars and 200 trucks. In the sixteen 
States thus reporting separate petrol car and electric car 
statistics the electric passenger cars numbered 18,055 
against 508,673 petrol cars, and the electric trucks 7086 
against 31,556 petrol trucks. 

One of the first effects of the war, says Knowledge, has 
been to show us how dependent we have become upon 
other countries for our supplies of chemical products. 
Most of our drugs of synthetic origin are derived from 
German sources, and as yet we possess few facilities for 
supplying the want. Take, for example, the coal-tar 
product saccharin, which is largely used as a substitute 
for sugar. The supplies still available in this country are 
very limited, and will probably be exhausted long before 
the plant for manufacturing it in England can be erected. 
Again, the dyeing industry is already feeling the pinch 
caused by the stoppage of importations of German dye- 
stuffs, for only a relatively small proportion of aniline dyes 
is made in this country. Other directions in which British 
industries will suffer from this scarcity are to be found in 
the manufacture of soap, where there will be a lack of 
potash for soft soaps, and in the photographic industry, 
which obtains most of its chemicals from abroad. Several 
committees have already been formed to consider and 
advise as to the best means of supplying the chemical 
wants of various British industries. One of these has been 
appointed by the Board of Trade, another by the Society 
of Chemical Industry, and a third by the London Chamber 
of Commerce. 

At a recent meeting of the Electric Vehicle Committee 
the final design for a standard sign for charging stations 
and garages was approved. This is to be published shortly 
in the Official Journal. As to the standard charging plug 
and receptacle, the Committee inspected a sample sub- 
mitted to them by Messrs. Reyrolle and Co., and, having 
approved of same, ordered it to be submitted to the Engi- 
neering Standards Committee. With reference to the 
specification for this plug, recently issued, the Committee 
decided to amend slightly the wording where it refers to 
the handle of the plug in which is embodied the cable 
gripping device. The altered wording will make it read 
that the handle can be made of malleable cast iron. It 
was also decided to give the option of making the outer 
shell of the plug or receptacle from galvanised steel or 
bronze tubing. The secretary reported that the con- 
tributions received to date totalled £128 15s., and there 
were still some promised contributions to be received. 
With regard to the number of accumulator cells for vehicles 
the standard range of charging voltage had already been 
fixed at 85 to 120, and it was decided to make it clear that 
this voltage was suitable for 44-lead cells as a maximum. 
The Committee had already passed a recommendation 
that the alarm signal for electric vehicles should be in 
the form of a loud sounding gong. The matter was again 
brought up as experience had indicated that the gong was 
not sufficient in clearing a way for the vehicle in crowded 
streets, and the opinion was expressed that a loud electric- 
ally operated horn was the best type of signa!. It was 
decided to invite Mr. Percy Still, engineer and manager 
of the Chekea Flectric Supply Company, to become a 
member of the Committee. 
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The Training of Engineers. 


YEARS ago we were never far from discussions on 
the education and training of engineers. They were 
continually cropping up, and journals, technical 
and untechnical, were full of them. But for some 
time past there has been a truce to general debate, 
and the education of engineers has been allowed 
to jog along in its own way. Whether this is or is 
not a proof that the methods evolved during the 
long period of discussion are good methods or not 
we shall not venture to say. We do know, at least, 
that the old type of college teaching has given place 
to a new, and the professors assure us, to a much 
better method. The fact that college-trained men 
are now doing better in the works than they used 
to do, and that as a consequence the manager is 
less prejudiced against them than he used to be would 
appear to support the contention of the professor 
that he is now turning ouc men who are better fitted 
to profit by the experience of the workshop and 
the field than their predecessors were. We hope 
that is really so. There was plenty of room for 
improvement, and we are glad of the assurance that 
advantage has been taken of it. 

But the peace that has long brooded over the 
education and training of engineers is likely to be 
broken by a report which after some unavoidable 
delays has just been issued to members of the Institu- 
tion of Civil Engineers. On other pages in this issue 
we have endeavoured to give an intelligent précis 
of its contents, which we hope may be read by all 
who are not fortunate enough to command a copy of 
the original. This report was made by a Committee 
of the Institution, at whose head was Professor 
Unwin. This body took “evidence” by writing 
and by the examination of “ witnesses’ at informal 
conferences, and when all was done it made recom- 
mendations which were adopted by the Council on 
July 7th last. The object clearly at the back of the 
mind of the Committee during the whole of the 
inquiry was to help the Institution itself out of a 
difficulty. There is nowhere in the report any 
indication that the recommendations made apply 
to the general body of engineers. It is only members 
and prospective members of the Institution that are 
considered. This is rather characteristic of the whole 
attitude of the Civils of late years. It has taken up 
a somewhat superior position with regard to other 
institutions, and is certainly minded, as far as many 
branches of engineering are concerned, to regard 
itself as the best judge of what should or should not 
be done. We do not: say this is a bad attitude. On 
the contrary, it has the good quality that it fills the 
Institution with a high sense of its own responsi- 
bilities, and it is to that sense that we owe inquiries 
like the present, inquiries which are of direct value 
to its members and aspirants. We only lay stress 
upon the point because it is desirable that it should 
be fully understood that the recommendations apply 
only to those who desire to be enrolled in the member- 
ship of the Institution of Civil Engineers. The 
Institution has been continually faced with two 
difficulties. In the election of men to associate 
membership it had to satisfy itself that the candidates 
had had a full and proper practical training in works 
or in an engineer’s office. That could not be dis- 
covered by written examination ; viva voce examina- 
tion is considered impracticable under the conditions, 
and the mere statement that the applicant had 
served so many years in a given works or a given 
office left a great deal of uncertainty in the mind 
of the Institution examiners that he had had 
proper training. In the old days the indentures of 


an apprentice made it clear what work he had done, 





little outside it. If, then, such a man said, when 
making his application for associate membership, that 
he had served so many years with Messrs A. B. and Co., 
the Institution was wholly in the dark as to what soit 
of work hehad done. It might be broad orit might 
be narrow. Furthermore, a pupil or assistant was 
himself in a weak position if he could not, when taking 
service with a firm to get his practical training, stipu- 
late what he was to be taught. To meet this two-fold 
difficulty the Committee has drawn up a form of agree- 
ment-—it has not the binding nature of an indenture— 
which is to be signed both by the engineer and the 
pupil on commencing work ; anda series of schedules, 
one for each branch of engineering, naming the 
subjects with some of which the pupil must gain 
some practical acquaintance during his training. 
The proper schedule in each case is to be marked and 
certified by the engineer at the conclusion of the 
term when the pupil is applying for associate member- 
ship. This is the first reeommendation of the Com- 
mittee, and as it has been adopted by the Council, 
we presume it will be regarded as binding on all 
members of the Institution in future. Whether all 
will put faith in it is another matter. For ourselves, 
we must say that we do not take kindly to schedules, 
for they are as likely to mislead as to lead. For 
example, the mere putting of a tick against the words 
“pattern shop” or “ boiler shop” can hardly be 
taken to imply that an apprentice has had an adequate 
training in patternmaking or the construction of 
boilers. However useful for card-indexing purposes 
such an indication might be, it would surely never 
satisfy an examiner that training had been complete. 
These schedules, as we have said, are filled up at the 
end of a course of training, whilst the agreement is 
signed at its beginning. In the agreement there 
might be included a clause insuring that adequate 
time was given to each department of the work ; 

but there is no such clause. The engineer “agrees 
that the pupil “will be afforded opportunities of 
obtaining experience . . . substantially equiva- 
lent to those usually enjoyed ” by indentured appren- 
tices. That is all. There is nothing binding in it 
at all, and the experience the young man gains 
will depend as much as it always has “depended on 
the qualities and character of the engineer who 
undertakes his training. Probably if the Institution 
took steps by private inquiries to satisfy itself as to 
the general standing of the “engineer” and the 
reputation he generally enjoyed as a trainer, it would 
know more about the qualifications of the applicants 
than it wil! ever learn fromm these schedules. 

We turn to another recommendation made by the 
Committee. It is to the effect that a register should 
be kept of all engineers in private practice or in 
works who are prepared to accept pupils, with a 
note of the terms and the occurrence of vacancies. 
The object is one with which, from our own experi- 
ence, we can fully sympathise. We are continually 
receiving letters from youths, or more frequently 
from their parents, who do not know where or how 
to apply for apprenticeship or its equivalent. Very 
rarely is it possible to make any but one reply : 

‘ We do not know where the vacancies are, and you 
must keep putting yourselves in touch with firms 
until you find what you want.” Professcr Unwin 
regards it as very undignified for a young man to 
have to go round with his hat in his hand, so to 
speak, asking to be taken on. If we do not look 
upon it in quite that light—too much dignity has 
stood in the way of many young engineers—we 
must agree heartily that an agency such as is suggested 
for putting young men in touch with suitable openings 
would result in great economy of time. There is, 
however, the danger that it is making things too 
easy for the young man. It is possibly better to 
let him find out by his own exertion. During cne 
of the conferences held by this Committee, Dr. Unwin 
said, speaking of the apprenticeship of young engi- 
neers, “I should like to see their way made a little 
smoother.” To which Mr. Lyster replied, “ Perhaps 
then they would not turn out such good men.” That 
sums up “the feelings of many engineers with regard 
to doing for young men what they should be en- 
couraged to do for themselves, as neatly as possible. 

We have only touched upon the recommendations 
of the report, and find that we have left ourselves no 
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space to discuss the evidence, which is full of observa- 
tions of the greatest interest, and we hope, with the 
permission of our readers, to say something about on 
a future occasion. All through this evidence runs 
the old battle between the school-man and the works- 
man, the one desiring to see more attention given 
to college work than to practical training, and the 
other the exact opposite. For ourselves, we hold, 
as we have always held—and we are glad to find 
ourselves supported by several eminent ‘ witnesses ” 
—that on no conditions must the years of practical 
training be reduced. If a. compromise has to be 
made in order to get the whole education and train- 
ing of engineers into a reasonable time—even now 
a man has not got through it until he is five and 
twenty—it must be in favour of the workshop and 
the field, and not in favour of the college and university. 
But this is not the time to analyse the “ evidence ” 
on this important point, and we must defer discussion 
on it till another issue. 


Electrical Accidents. 


THE smallness of the number of electrical accidents 
that now occur in generating stations and sub-stations 
is due very largely to the skill that has been brought 
to bear on the design of switchgear and other electrical 
apparatus. In spite of the rapid growth of electrical 
installations and the rise of working pressures, the 
accidents originating from shocks and short-circuits 
are remarkably scarce. A report recently compiled 
by Mr. G. Scott Ram, H.M. Electrical Inspector, shows 
that although the electrical accidents recorded in 
1913 were more numerous than in 1912, the number 
did not exceed that recorded five years ago. Forget- 
fulness and carelessness on the part of men cleaning 
and repairing switchboards and live conductors are 
always accountable for most of the calamities dealt 
with in these reports. In the present case forty-six 
accidents in generating stations are placed under this 
heading, but only one proved fatal. Six occurred 
to men working on or near high-tension apparatus, and 
it is remarkable that none of them caused death. 
Electrical accidents would be almost unheard of if 
workmen exercised a little more care. That it will 
be practicable to make switchgear much more safe 
and fool-proof we do not believe, and it is doubtful 
if much improvement of this kind is really necessary. 
What is wanted is-simply concentration of thought 
on the work in hand. 

Mr. Scott Ram’s report gives details of several 
curious accidents. For instance, in one case two men 
were about to connect up’a transformer in a cham- 
ber in which all the conductors had been made dead, 
and for this purpose they took into the chamber a 
coil of bare copper wire and in some manner, which the 
report does not clearly explain, one end of the wire came 
into contact with a 10,000-volt bare conductor in 
an adjoining room. If the men were aware that they 
were working in the vicinity of live conductors the 
accident was clearly their own fault. But if, as often 
happens, they had little or no knowledge of the work- 
ing arrangements of the station in which they were 
engaged the work ought to have been supervised 
constantly by some responsible engineer. It is by 
no means uncommon, however, for very able men who 
thoroughly understand the working of a station and 
appreciate fully the surrounding dangers to receive 
shocks, and in the report under consideration one 
case of this kind is referred to. Three experienced 
engineers were discussing some proposed alterations 
in an extra high-tension chamber, one of them stand- 
ing so close to the apparatus that he inadvertently 
touched it with his elbow. This was obviously a 
case of forgetfulness, a habit which even experienced 
electrical engineers sometimes indulge in. Live 
conductors are about the most dangerous things met 
with in any branch of engineering, for they present 
exactly the same appearance as dead conductors, and 
nothing but an electrical test will distinguish one from 
the other. The most elaborate precautions in the 
way of enclosing and protecting conductors can 
never eliminate accidents, because there are times 
when high-tension parts must be exposed for inspec- 
tion and repair, when nothing save care and thoughtful- 
ness will prevent disaster. But the unnecessary risks 
men will often take when working on electrical appa- 
ratus are exceedingly hard to account for. In one 
case to which Mr. Ram refers a new transformer had 
to be erected in a large sub-station, and it was neces- 
sary to test the 440-volt secondary to ascertain 
whether it was correctly connected. The switch was 
in a narrow chamber, into which the man engaged on 
the work crawled, and in doing so he made a short- 
circuit and was killed. According to the report, 
there was not the slightest necessity to make the test 
in the chamber at all. It could have been safely 
made in the transformer room, and should have been 
made there in accordance with the instructions given 
by the engineer in charge of the work, 





These are a few examples of the accidents that 
occurred during 1913, accidents due entirely to the 
want of a little thought. It would be wrong to 
assume, however, that all present electrical arrange- 
ments are perfect and cannot be improved upon. 
The design of modern switchgear, as we have said, 
is in the majority of cases exceedingly good, but 
there are certain electrical appliances that wear and 
become defective, and to these serious accidents can 
sometimes be traced. Thus we read in the report of 
a man who was scaling a boiler under the light derived 
from an incandescent lamp attached to a flexible lead. 
The insulation of the latter had worn away, with the 
result that the man received a 230-volt shock which 
proved fatal. It is not uncommon for men to receive 
bad shocks from these flexible leads. True, it is not 
often that they prove fatal, but there is a great risk 
of a man losing his life if he happens to come into 
contact with a 230-volt wire whilst inside a damp 
and well-earthed boiler. It would be a simple matter, 
particularly when the supply is an alternating one, 
to reduce the pressure for the supply of boiler hand 
lamps. Accidents of this kind can be avoided by 
using proper leads and by keeping them in good con- 
dition; but we think that when portable electric 
lamps and tools are used in certain localities, such as 
inside boilers, a lower pressure than 230 volts is to be 
recommended. 


Elements of Propulsive Efficiency. 


WHEN careful analysis of measured mile trials is 
made it sometimess happens that the ship 
designer finds the propulsive efficiency attained 
not so high as he had estimated that it would be, 
and it is not always easy for him to understand fully 
why this should be. He is able, from information 
now available to any engineer, to approximate very 
closely to the propeller efficiency which may be 
expected for the particular speed, thrust, and pro- 
peller dimensions used, unless the conditions are those 
which produce cavitation, and although it is not 
always possible to adopt the most favourable dimen- 
sions for maximum efficiency, he can at least estimate 
very nearly the propeller efficiency which may be 
expected for the particular speed and thrust required. 
The investigations upon which curves of propeller effici- 
ency are based have been made by different workers 
in the propeller field by means of model propeller tests 
in the undisturbed water of experimental tanks. 
This method is resorted to in order that pure efficiency 
curves referring to the performance of a particular 
propeller shall be obtained, the results being uninflu- 
enced by any extraneous conditions such as inter- 
ference from adjacent screws, current in the water, 
or restricted flow to the propeller. It is clear, then, 
that there is a fundamental difference between 
“ propeller efficiency” and “ propulsive efficiency,” 
for the first is the efficiency of the propeller acting 
alone, while the latter is the attainable efficiency of 
the combined system of ship and propeller. There 
are very real modifications introduced into the pro 
pulsive efficiency by the mutual reactions of the pro- 
peller and ship upon one another. Froude pointed 
out many years ago that while a propeller driving a 
ship in water which had no current moved forward 
“over the ground ” at the same speed as the ship, 
it was actually operating in water to which a forward 
motion had already been imparted by the passage of 
the vessel, partly from friction of the hull, and partly 
from the stream lines which flow in around the after 
part of the ship. This he termed the “ wake ” of the 
vessel. The motion thus given to the water is further 
complicated by the formation of waves at the stern, 
for if the propeller be situated below a wave crest the 
orbital motion in the wave accentuates the forward 
motion of the “‘ wake,’ while if it be below a wave 
hollow a reduction of this motion takes place. 
Froude’s method of ascertaining the slump effect 
of the “ wake ” was the experimental one ; he obtained 
first the thrust and revolutions at which a model of 
the propeller would drive a model of the ship at the 
required corresponding speed ; he then made further 
experiments with the same propeller in open water 
at a lower speed of advance ; that is to say, without 
the ship model in front of it, and obtained the speed 
at which the propeller developed the same thrust at 
the same revolutions; the difference between these 
two speeds was the effective wake so far as the pro- 
peller was concerned. It is clear that not only will 
the action of the propeller be affected by the forward 
motion of the water behind the model already referred 
to, but that there are other factors which influence 
its action ; these are obliquity of the shaft to the line 
of advance, and in the case of twin screws the directive 
influence of shaft supports upon the flow of water 
leading into the propellers. Renewed attention has 
been called to all the influences affecting propeller 
action by investigations made by Mr. W. J. Luke in 





the tank at Clydebank, the results of which were 
published by him in papers read at Institution of 
Naval Architects’ meetings in 1910 and 1914. The 
total effect of these influences of the ship upon pro- 
peller action are summed up in the term “ wake 
efficiency.” In considering probable “ propulsive 
efficiency” it must therefore be remembered that 
“ propeller efficiency ” must not be computed on the 
basis of speed of advance of the ship, but on some Jower 
speed of advance which allows for the effect of 
* wake.” 


So much for the reaction of the ship upon the pro- 
peller. We have still to consider the converse prob. 
lem of the reaction of the propeller upon the ship, 
Froude found that the resistance of a ship model 
when towed at a fixed speed was largely augmented, 
in most cases, when the model was driven by pro- 
pellers, or rather when the hull was subjected to the 
influence of the propellers working in their correct 
position relatively to the model. This increase of 
resistance is caused by the suction of the propeller 
disturbing the normal flow of the water round the 
hull which occurs when the model is being towed, 
and the increase is termed the “ augmentation of 
resistance,” or the “ thrust deduction ”’ according to 
the method by which it is applied in computation, 
for obviously, the thrust and augmented resistance 
must be equal and opposite forces, and the “ augment ” 
of resistance may be regarded as a “ deduction ” 
from the effective thrust. There are thus two factors 
tending to modify the “ screw efficiency ”’ as obtained 
in undisturbed water, the “ wake efficiency ” and the 
“ thrust deduction efficiency.” Suppose V to be the 
speed of advance of the ship and V, the speed at which 
the same thrust and revolutions would be obtained 
in open water, T representing the thrust, then the 
power absorbed by the propeller is represented by 
T V,; but the useful work done in driving the ship 
is T V and the efficiency from this point of view is 


TV. that is Ae and as V is in nearly all cases 
TV; Vv; : 

greater than V, there is a gain on this account: that 
is to say, the propeller extracts from the “ wake ” 
some of the energy which has been imparted to it by 
the ship. Now, consider the other factor, that of 
“augmentation of resistance,’ or “thrust deduc- 
tion.” If R represent the tow rope resistance of 
the hull and T the thrust or augmented resistanéce, 
then R V represents the useful work done in driving 
the ship, and T V the power actually absorbed in 
driving her, the efficiency in this case is therefore 


RV 


represented by Ty that is, by RR is less 


T 

than T by the amount of the “ augment ”’ or “ thrust 
deduction,” and there is consequently a loss on this 
account due to the necessity of deducting something 
from the thrust to balance the augment of resistance. 
The two factors “ wake” and “ thrust deduction ” 
therefore act in opposite directions and the combined 
effect as represented by the expression a x : 

1 

is called the “hull efficiency ” and represents the 
extent of the modifying influence of the hull proximity 
upon pure s¢rew efficiency; the “ propulsive effi- 
ciency ” of the combined system is therefore the pro- 
duct of the “‘ screw efficiency ” and “ hull efficiency.” 


For normal ships of ordinary form at the after end 
it has been found that no very serious error is intro- 
duced by assuming that the “hull efficiency” is 
unity, the detrimental effect of the “thrust deduc- 
tion” factor being counteracted by the beneficial 
action of the “ wake” factor. This assumption has 
been adopted by many writers on the subject as a 
convenient method of allowing for the two influences. 
Where this assumption is justified there should be no 
serious discrepancy between estimated efficiency and 
that attained on the measured mile ; but it need hardly 
be stated that the assumption is not always justifiable, 
and then the possibility of analysing out the hull 
efficiency into its two component elements, ‘“ wake ”’ 
and “ thrust deduction,” affords a means by which the 
possessor of an experimental tank may put his finger 
on the particular element which is causing reduced 
efficiency. Luke found that little difference was 
apparent on these factors by making changes in 
number or area of blades, speed, or pitch ratio, but 
that change of diameter modified them greatly, 
possibly as much from change of tip clearance as from 
change of diameter per se. Shifting the position of 
the propellers in the fore-and-aft direction made some 
difference, and higher “hull efficiencies” were 
obtained behind fine than behind full forms. The 
varying methods of marine propulsion now in use 
lead to large variations in relative diameter of pro- 
pellers, and in recent years very important changes 
have been made in hull forms, more particularly at 
the after ends, and both of these things have important 
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effects upon “hull efficiency.” Design of shaft 
supports and direction of turning of propellers may 
also further modify it, and on the whole it seems less 
safe than it originally was to assume a “ hull effi- 
ciency” of unity. Mr. Luke has laid an obligation 
on designers in calling attention to the necessity for 
following up this method of analysis inaugurated by 
Froude, which, like much else of Froude’s work, only 

roves its soundness as more extended applications 
of it become possible and even necessary. 
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An Introduction to the Study of Physical Metallurgy. 
By Walter Rosenhain. London: Constable and 
Co., Limited. Price 10s. 6d. net. 

Tuost who know what Dr. Rosenhain has accom- 
plished at the Metallurgy Department of the National 
Physical Laboratory, and have listened to him 
lecturing before the Institution of Mechanical Engi- 
neers or elsewhere, will not need to be told that the 
book we are now reviewing is at once interesting, 
informative, and lucid. Dr. Rosenhain is an accom- 
plished master in all that pertains to metallurgy, and 
he has to a remarkable degree that rare gift of being 
able to speak or write on his subject in a manner 
that holds the attention of his audience from first to 
last. 

The volume is intended to serve as an introduction 
to Messrs. Constable’s Metallurgical Series now in 
course of publication under Dr. Rosenhain’s editor- 
ship. The treatment accorded the subject is, there- 
fore, general rather than particular. The study of 
individual metals is subordinated to a discussion of 
the general properties possessed by all metals and of 
the means and devices employed in the investigation 
of these properties. Nevertheless, the volume runs 
to 336 pages, to which 32 pages of index, 31 inter- 
leaved plates, and 131 illustrations in the text, must 
be added. From this it may be judged that the 


treatment, though general, is detailed. 

There have, of course, been several excellent intro- 
ductions to the study of metallurgy published before 
this one, notably, for instance, Roberts-Austen’s, 


and it may be difficult to convince some that there is 
room for another. It should be noticed, however, 
that the title of the present volume refers to ‘‘ physica! 
metallurgy,” and not ‘‘ metallurgy” per se. It 
deals, therefore, with the physical rather than the 
chemical, the laboratory rather than the “ process ”’ 
aspects of metallurgy. The reduction of metals from 
their ores and their refining do not enter except 
incidentally within the ambit of the book. The 
volume is divided into two main parts, the first con- 
taining seven and the second six chapters. In an 
introductory chapter, Dr. Rosenhain outlines the 
scope of physical metallurgy, shows its importance 
to makers and users of metals, and gives a brief 
historical account of certain portions of his subject. 
The author holds the view that ‘‘ the fuller under- 
standing of metals is dependent upon a knowledge 
of their internal structure and constitution,” and on 
this the scheme of the book is built up. Thus, in the 
first part a study of the internal structure and con- 
stitution of metals and alloys is undertaken, while in 
the second the properties of metals and alloys are 
discussed in the light of the knowledge thus gained. 
In the earlier chapters, therefore, the microscopical 
and thermal methods of studying metals and alloys 
are explained, and the results attained by these 
methods are set forth. There is an excellent descrip- 
tion of the metallurgists’ microscope, with instruc- 
tions for its use and for the preparation, polishing, 
etching, &c., of specimens. The thermal study of 
metals and alloys covers a discussion of the manner 
in which thermal data are obtained, the methods of 
heating and cooling specimens, and of measuring the 
rise and fall of temperature. The construction of 
heating and cooling curves and of “ constitutional 
diagrams ” from the data thus obtained is fully de- 
tailed, and several typical examples are given and 
analysed. In a succeeding chapter the bearing of 
the constitutional diagram on the study of the physical 
properties of an alloy is expounded. The properties 
here referred to are the density, magnetic and elec- 
trical behaviour, and so on. In the two concluding 
chapters of the first part the results obtained from the 
Study of some typical binary and ternary alloy 
systems and of the iron-carbon system respectively 
are worked out. 
_ The second part of the book will be of particular 
interest and value to engineering readers. It deals, 
as we have already said, with the properties of metals 
as related to their structure and constitution. Too 
frequently text-books on metallurgy seem to stop 
short just at the point where the scientific portion of 
the subject ends and its application to engineering and 
kindred arts begins. Dr. Rosenhain, on the other 
hand, goes very fully into the practical or applied 
side of metallurgy. Indeed, the first two chapters 
of the second part of his book read almost as if they 
formed portions of a work on the strength of materials. 
They deal with the mechanical testing of metals, 
and describe the construction and uses of such items 
as tensile testing machines, extensometers, torsion 
bending and folding tests, tests for hardness, fatigue, 
and impact tests, &. The subject is very well 





handled, and should prove to the metallurgist no less 
than the engineer worthy of close study. In a 
succeeding chapter the effect of strain on the structure 
of metals is discussed. A particularly informative 
portion of this chapter is that dealing with the 
mechanism of fracture. The different manners in 
which metals fracture under tensile, shock, and alter- 
nating stresses are described and explained with 
reference to the micro-structures of the materials. 
The mechanism of annealing is dealt with in a chapter 
on the thermal treatment of metals, while in the next 
the mechanical treatment of metals is considered. 
While a small portion of the last-named chapter deals 
with the effect of shearing, punching, and drilling opera- 
tions and the behaviour of metals and alloys under 
cutting tools, the bulk of the discussion will be found 
of particular interest to the moulder and steel maker. 
The concluding chapter is devoted to an account of 
the defects and failures of metals and alloys. Herein 
such matters as the effects of impurities, of errors 
in composition, of corrosion, and so on, are dealt 
with. 

The whole book, it will be gathered, strikes a new 
note in works of a metallurgical character. It should 
appeal just as much to the engineer as to the metallur- 
gist pure and simple, and to manufacturers as much 
as tostudents. Itis never too difficult to understand, 
yet it is charmingly thorough throughout. Indeed, 
it confirms us in our opinion that no scientific or tech- 
nical subject need really be difficult to follow, and 
that it is very largely. the fault of our teachers and 
instructors if we experience trouble. 








OBITUARY. 


WILLIAM BOOTH BRYAN. 

WE very greatly regret to have to announce the 
death of Mr. W. B. Bryan, the Chief Engineer of the 
Metropolitan Water Board, which took place during 
the night of Tuesday last. Mr. Bryan had been at 
his office on Tuesday morning, and seemed in the 
best of health and spirits, but towards midday he 
had a heart attack, and from this he never recovered. 

Mr. Bryan was one of Nature’s engineers. Added 
to a natural aptitude for mechanics he possessed a 





WILLIAM BOOTH BRYAN 


fund of sound common sense, together with an 
evenly balanced mind—attributes which are so neces- 
sary to the civil engineer, and which well fitted him 
for the inception and carrying out of the large water- 
works undertakings with which, practically for the 
whole of his business life, he was connected. 

William Booth Bryan was born in Nottingham, 
and received his early education at the Grammar 
School of that town , he was articled to the late Mr. 
M. Ogle Tarbotton, M. Inst. C.E., with whom he 
gained very valuable experience. He was subse- 
quently engaged as assistant engineer to the Corpora- 
tion of Nottingham and also to the Nottingham and 
Leen Valley Sewerage Board. This added experience 
fitted him for his next post, which was of considerable 
importance and responsibility. It was that of 
Borough Engineer of Burnley. He was ‘elected to 
this position in the year 1873, when he was, we believe, 
but twenty-five years old, and he continued to hold 
it until 1876, when he was made Borough Engineer 
and Water Engineer of Blackburn. There he re- 
mained for six years, until 1882, and since that time 
he had been continuously connected with the water 
supply of the Metropolis. 

In 1882, of course, the old water companies were 
still in existence, and, indeed, they continued to be 
so for twenty-two years, and during the whole of that 
time Mr. Bryan served as Chief Engineer of the East 
London Waterworks Company. To attempt to 
give anything approaching to a complete record of 
the works which were designed and carried out by 
Mr. Bryan during that period would be impossible in 





a memoir of this kind, but we may refer to some of 
them. He it was who commenced the sinking of 
wells by means of which the yield of the river Lea 
was supplemented. How great a help this was, and 
is, may be gauged by the fact that during the year 
ending March 31st last the total daily average amount 
of water supplied from the Lea in the Lea Valley and 
Northern District, &c:, was 57,652,800 gallons, and 
that during the same period as much as 19,340,200 
gallons per day were supplied in the same districts 
from wells and springs in the Lea Valley. Roughly 
speaking, a quarter of the total bulk was derived 
from this source. It is true that the whole of the 
wells concerned in these figures were not in the actual 
area under Mr. Bryan’s charge while he was Chief 
Engineer of the East London Company, but the figures 
show the importance of tapping this source of supply. 

Then, again, Mr. Bryan designed and laid down 
numerous pumping stations, and he was also respon- 
sible for the design and construction of the Warwick, 
Banbury, and Lockwood Reservoirs, and for increas- 
ing the capacity of previously existing reservoirs 
by raising the height of their embankments. In 
fact, the whole of the work incidental to the operations 
of a large water supply undertaking was encountered 
and carried out by him in a manner worthy of the 
highest praise. ‘ 

Mr. Bryan was one of the earliest advocates for 
increased storage capacity in the Lea Valley, and he 
strove hard to make the East London Company’s 
storage as large as possible. His efforts were at one 
time heavily opposed by the London County Council, 
without which, it is safe to say, that there would by 
now have been more reservoirs in that valley. The 
lack of storage told heavily on the company during the 
autumn of 1898, when the rainfall was very slight, 
and the precipitation spread over a lengthy period. 
For three months Mr. Bryan had an anxious time of 
it, but by judicious management, by additional 
pumping, and by the husbanding of water by means 
of intermittent supply, the crisis was tided over, 
and a threatened famine—for it never really 
amounted to a famine—was averted. It was this 
seare, however, which ultimately led up to the system 
of intercommunication which now exists. Before 
the creation of the Metropolitan Water Board, Mr. 
Bryan had succeeded in getting the Act for the con- 
struction of the recently opened reservoirs at Ching- 
ford through Parliament, but the change from com- 
panies to Board delayed their construction by many 
years. 

In spite of the heavy calls made on his time by the 
East London Water Company, Mr. Bryan yet managed 
to carry out a good deal of private work. He was 
consulting engineer to the Nottingham Corporation, 
and carried out work for Accrington and for the East 
Essex Water Company. When, however, he was 
appointed Chief Engineer to the Water Board, he 
had to relinquish all private work. 

It was in 1904 that the Water Board came into 
existence, and from among all the chief engineers 
of the eight companies Mr. Bryan was chosen to be 
Chief Engineer of the whole of the new undertaking. 
with Mr. J. W. Restler, M. Inst. C.E., as deputy 
Chief Engineer. It is quite impossible for anyone 
who has not an intimate knowledge of the labour and 
responsibility attaching to the post as chief engineer 
to such a huge business as that of supplying the 
London area with water to realise the task which Mr. 
Bryan assumed and carried out with marked ability. 
The very best traditions of the old companies have 
been rigidly adhered to, and the Board, largely, we 
have not the slightest doubt, at the instigation of 
Mr. Bryan, has kept ahead of its obligations. 

Of the principal storage reservoirs which have 
been carried out under Mr. Bryan’s régime may be 
mentioned those at Chingford and Island Barn. 
Reservoirs to be constructed at Littleton are also to 
be attributed to him, as well as numerous filter beds. 
The reservoirs have been alluded to in detail in our 
columns from time to time, and do not call for further 
reference here, but we cannot help mentioning in this 
connection a special trait in Mr. Bryan’s character. 
He was always ready to try new things. He was, 
we believe, the first to employ steam turbine-driven 
centrifugal pumps on a large scale, and his laying 
down of the gigantic Humphrey pumps at Chingford 
is a standing example of his venturing upon ground 
which had been untrodden before. His foresight 
regarding them and in connection with his other 
schemes has always been justified. 

Mr. Bryan was a member of Council of the Institu- 
tion of Civil Engineers, a member of the Institution 
of Mechanical Engineers, a fellow of the Royal 
Meteorological Society, an honorary member of the 
Association Générale des Hygienistes et Tecniciens 
Municipaux de France, a member of the Franklin 
Institute of Philadelphia, of the New England Water- 
works Association, and an original member of the 
Institution of Municipal Engineers. He was Presi- 
dent of the Junior Institution of Engineers in 1907, 
and but for his untimely death was to have delivered 
the forthcoming Thomas Hawksley lecture before the 
Institution of Mechanical Engineers, his subject being 
‘** Pumping and other Machinery for Waterworks and 
Drainage.” 

In his time Mr. Bryan was an enthusiastic volunteer. 
He was Lieut.-Colonel of the 2nd Tower Hamlets 
R.V.C. from 1889 to 1903, and subsequently was 
made Hon. Colonel of the 17th Battalion County of 
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He only retired from the active 


London Regiment. 
He had received the volunteer de- 


list in June last. 
coration. 

Mr. Bryan’s loss will be most severely felt at the 
Water Board, for he was the kindest and most 
thoughtful chief which it is possible to imagine, and 
always kept the welfare of his staff in mind. He will 
be missed, too, by a wide circle of friends, to whom 
his charm of nature and unfailing courtesy had en- 
deared him. 








COMPOUND AND TRIPLE-EXPANSION COM- 
PRESSED AIR LOCOMOTIVES. 


THE competition of internal combustion locomotives 
for underground working has been s9 keen that the com- 
pressed air locomotive appeared likely to be wholly super- 
seded,- but this desirable competition has so stimulated the 
inventive abilities of compressed air locomotive designers 
that they have quite recently introduced improvements 
which have resulted in the reinstatement of the air loco- 
motive in important mines. This interesting develop- 
ment in underground traction has been discussed at 
some length by Mr. M. L. Dehey in the ‘“‘ Annals des Mines 
de Belgique.” 

Very often—particularly in Belgian mines—a low first 
cost has to be preferred to low operating costs, and the 
petrol motor under such circumstances has a great advan- 
tage, since it is independent of a compression plant. 
But, unfortunately for the “ petrol’ motor, the price of 
fuel is continually increasing. In April, 1910, the price 
of benzine was 18f. per 100 kilos. (£7 6s. 6d. per ton), and in 
July, 1912, it was 37f. (£15 1s. 2d. per ton). The price thus 
more than doubled in two years, and there is good reason to 
believe that it will still rise by reason of the ever-increasing 
demands being made for liquid fuel. Since 1910 the 
makers of compressed air locomotives have introduced 
very important improvements by which the consumption 
of compressed air has been reduced by the very consider- 
able difference of from 50 to 60 per cent.; first of all, by 
means of compound expansion, and more recently, by 
means of triple-expansion working. The price per ton- 
kilometre with twin-cylinder compressed air locom:otives 
at the Flénu Collieries two years ago was 18 centimes, 
and if the same plant had, just before the war, been worked 
by triple-expansion locomotives the pri¢e per ton-kilo- 
metre would certainly have been less than 12 centimes. 

But almost more important than the economy of opera- 
tion by compounding is the extension of the radius of 
action after charging. The potential speed is also made 
greater by these recent improvements, and heavier trains 
can now be run per ton of engine weight. The speed of 
the benzine engine is normally 2 m. per second (4.5 miles 
per hour), and it cannot be modified because the explosion 
motors run at a constant number of revolutions. This 
speed is usually selected because it is the maximum admis- 
sible on curves or crossings ; it might be made considerably 
more for straight roads and, above all, in ascending inclines 
where derailments never occur. The mine authorities 
will not, however, permit higher speed with benzine loco- 
motives, because a derailment at higher speed might cause 
a burst in the petrol tank and perhaps fire the mine. The 
speed of 44 miles per hour is therefore not exceeded, 
although nothing bars a higher speed with a suitable 
motor. 

With compressed air locomotives the conditions are 
entirely different, as these engines are found to be as 
flexible in operation as steam locomotives; their speed 
can be varied to any extent, and with a good installation 
it may reach 4m. per second (9 miles per hour) on the 
average. The driver runs with full admission on the hills, 
reduces the speed to a nicety for the curves, and can 
stop the train dead by reversing the engine. If a derail- 
ment occurs at full speed there are no very serious secondary 
consequences, 

In actual working under the same conditions of operating 
the compressed air locomotive completes its trip in less 
time than petrol motors. The latter are generally of 
12 horse-power, able to haul trains of forty wagons. To 
use greater power than this would be a disadvantage, 
because the consumption of benzine becomes excessive 
when working with light loads. On the contrary, the 
compound compressed air engines run economically what- 
ever the degree of admission; hence it is economical to 
use 18 horse-power nominal compressed air engines which 
can easily develop up to 30 and 35 horse-power. In 
descending inclines the degree of admission is very low. 
The engines weigh 6 tons and haul fifty to sixty wagons 
without difficulty, sand being used to increase the adhesion 
and to enable the engine to exert its maximum tractive 
effort in places where the rails are damp. 

For these reasons the compressed air engines are found 
to make a considerably greater ton-mileage than the 
benzine motors. It is rare that the explosion engine is 
able to average more than 250 ton-kilometres (156 ton- 
miles) per shift of eight hours; while 350 ton-kilometres 
(220 ton-miles) per shift of eight hours are constantly 
obtained with compound compressed air engines. The 
coal output is variable during the different hours of the 
day, and the variation is accentuated by the reduction in 
the working hours. The compound compressed air 
engines, being very supple, adapt themselves much more 
readily to the variations of loading—precisely as occurs 
with compound steam locomotives—and during the hours 
of heavy outputs they haul very long trains, and with such 
a potentiality for speed that capable drivers profit by it so 
as to make the runs on the shortest time schedule. 

Taking into consideration all factors, the conclusions 
arrived at are that at the present time the benzine motor 
merits the preference for the haulage’ operations of small 
concerns where from two to three locomotives at most 
suffice for the traction and where the first costs of installa- 
tion must be kept low. Where there is a larger railway 
system to be dealt with, and costs of installation are of 
less importance, then compressed air is indicated. 

By utilising the exhaust steam from stationary engines 
the compressed air for locomotives is produced very 
cheaply. By utilising this waste steam for compressing 
the air the cost per ton-kilometre is only about 6 centimes 
(about Id. per ton mile) in the ‘‘ Deutscher Kaiser’’ Col- 
lieries, where there are a dozen compressed air locomo- 
tives in service during the two shifts per day. 


BORING MILL WITH SCREW-CUTTING 
ATTACHMENT. 


Tue 4ft. vertical boring and turning mill, of which we 
give an illustration herewith, is of the standard pattern 
made by the firm of Geo. Richards and Co., Limited, 
Broadheath, near Manchester. Its range of usefulness 
has, however, been extended by the provision of screw- 
cutting mechanism, which is shown attached to the 
right-hand head on the _ cross. slide. From _ the 


illustration it will be observed that the additional mechan- | 


ae 
cases in which it is necessary to control the speed at which 
the motor shaft will rotate when acted upon by some 
outside force tending to rotate it in the opposite direction 
to that in which it runs when the motor is receiving current 
from the line. The equipment of an ordinary cloctpi 
tramcar constitutes the commonest example under the 
heading of class A, but very similar conditions are met with 
in the cases of the cross and longitudinal travelling motions 





ofacrane. In all these cases a heavy mass set in motion 
by the motor continues to move for some time after the 
| power is shut off and without changing the direction of 


| To obtain rheostatic brak. 


ing under these conditions jt 
is necessary to arrange the 
controller to reverse tlic con. 


rotation of the motor shaft. 











nections of the field co.!s anq 
armature winding in rvlation 
to one another when issing 
from the power to the brake 


notches. The runniny and 
braking connections are 
shown in Fig. 1. It is jn. 


teresting to note in this con. 
nection that the absence of 
braking power when a tram. 
car runs backwards down 
hill is due to the ar:iature 
rotating in the 0} posite 
direction to that for which 
the connections betw: en its 
winding and field coils are 
arranged, so that the field 
cannot establish itself. The 
lowering of loads on cranes 
or down inclined runways 
are almost the only exuinples 
of rheostatic braking which 
fall under the heading of 
class B. In_ these cases 
gravity provides power to 
rotate the motor shaft, this 
rotation, of course, being in 
the opposite direction to that 
in which the shaft rotates 
when hoisting the load. In 
this case the working and 
braking connections are so 
shown in Fig. 2. 

With controllers used in 
connection with applications 
under the heading A it is 
usual to arrange for the 
maximum resistance— giving 
minimum braking effect —to 
be in circuit on the first brake 
notch, the resistance being 
cut out step by step on the 
succeeding notches, so that 
in the event of the speed 
remaining constant the brak- 
ing effect is increased by 
moving the controller handle 
over the notches. The oppo- 
site arrangement is used in 
eases coming under heading 
B. In these cases it is often 








VERTICAL BORING AND TURNING 


ism for forming the screw threads comprises a vertical 
screwed spindle attached to the tool bar by means of a 
releasing nut. This spindle is driven by mitre gearing 
from a horizontal shaft which at its outer end is carried 
in a substantial bracket bolted on to the end of the cross 
slide. This bracket also carries the swing frame and 
change wheels suitable for cutting threads from ‘two to 
sixteen per inch. A one-tooth clutch is used in connection 


that when the screw-cutting tool has finished its cut the 
clutch is released, and by means of a hand wheel and 


the tool bar can be returned to any position. When the 
clutch is re-engaged, the screw-cutting tool will start 
again in exactly the same place as previously, thus doing 


ing change wheels, &c. 
mechanism. The motor drive shown gives six changes of 


speed through gearing and as the speed of the motor, can 
be varied an ample range of speeds is provided. 








RHEOSTATIC BRAKING. 





In the August issue of the Westinghouse Gazette Mr. 
B. Bennitt dealt with rheostatic braking. 


braking, he explained, may be briefly stated as follows. 
If the ends of the field winding of a series motor be directly 
connected to the armature it will take considerable power 
to rotate the armature at even a moderate percentage of 
full load speed. This is due to the motor, under these 
conditions, acting as a generator, with consequent magnetic 
drag between the armature and field magnets. To ensure 
this result it is essential to see that the direction through 
the field coils of the small current generated by the rota- 
tion of the armature is such that it will build up the field 
and not destroy it. As the magnetic drag is proportional 
to the current flowing through the armature and field 
windings, it is evident that if a variable resistance be con- 
nected in series with these windings it is possible to reduce 
or increase the speed at which a given torque will cause 
the armature to rotate. The practical applications of 
the above principles can be divided into two classes A and 
B, class A including all those cases in which it is necessary 
to arrest the rotation of the armature shaft when running 
in the same direction as that in which it runs when the 





machine is developing power, and class B including those 


with the screw-cutting mechanism, which is connected | 
to a member revolving at the same speed as the table, so | 


chain gearing shown at the right-hand side of the saddle | 


away with the necessity of stopping the machine and mark- | 
When it is not engaged in screw- | 
cutting operations, this head will perform its ordinary | 
function of facing, turning or boring by the usual feed | 


The | 
fundamental principle underlying all rheostatic or dynamic | 


customary to cut out the re- 
sistance entirely when the 
controller is in the off posi- 
tion, so as to obtain the 
greatest possible rheostatic 
| braking effect in the event of the mechanical brakes 
| failing. Movement of the controller handle over the 
braking notches from the off position reduces the 
| braking effect. With cranes both examples of rheostatic 
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Fig. 1—RUNNING AND BRAKING CONNECTIONS 








| braking are met with. The travelling, traversing, and 
in the majority of cases the slewing motions involve 
braking in accordance with the method A, whilst the 
hoisting, derricking, and in certain circumstances the 
slewing motions involve braking in accordance with the 
method B. 
The application of rheostatic braking to travelling, 
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| Fig. 2—HOISTING AND LOWERING CONNECTIONS 








traversing, and slewing motions does not present thie 
serious difficulties that have to be overcome in connection 
with its application to the hoisting gear owing to the fact 
that after power is shut off the parts naturally tend to 
come to rest. Moreover, the mechanical arrangemen's 
are such that it is almost impossible for the load to assist 
the motor in driving the gear, and, further, as the motor 





‘is always working against considerable load the speed will 
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not seriously exceed full load speed even when the motor 


is working on full line voltage against the lightest load met 


ith. P , P 
wie chiief reasons for the adoption of rheostatic braking 


ese motions is to bring them to rest in the least 
possible time without the shock on the gearing which would 
result from clip or hand brakes alone. The controller 
is therefore fitted with a small number,of braking notches, 
it being necessary to provide a sufficient number to prevent 
possibility of the motor being damaged by the heavy 


on tl 


an) : A 
current that would result from the too rapid cutting out 
of the braking resistance, When calculating the value 


of this current in any~particular case it must not be 
forgotten that owing to the reduction of the motor’s speed 
caused by the tendency of the moving parts to come to 
the voltage is continually falling. When arranging 


st 
i rieostatic braking with cranes that are erected in the 
open the effect of wind has to be considered. If the 
unbalanced wind area is considerable the conditions 
app! \ximate very closely to those met with in connection 
with hoisting gears provided with power-lowering notches. 


The application of rheostatic braking to the hoisting 
machinery on @ crane provides a smooth and steady means 
of lowering the load. The speed can readily be varied 
and there is no tendency for the load to accelerate beyond 


a certain rate, the final speed depending upon the weight 
and the amount of resistance in circuit. In Fig. 3 the 
usual arrangement of the notches of a controller suitable 
for the hoisting machinery and provided with rheostatic 


braking arrangements for lowering is shown. When the 
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Fig. 3—-ARRANGEMENT OF CONTROLLER 


controller arm is in the off position, in addition to the 
mechanical brakes being on, the armature and field windings 
are generally short-circuited on one another, but occasion- 
ally a small amount of resistance is left in circuit. When 
the controller handle is moved in an anti-clockwise direc- 
tion current is turned on to the motor, the brake solenoid 
releases the brake, and the load is hoisted, the limit of 
movement in this direction being the last power notch. 
When the handle is turned in the other direction, at the 
first brake notch the brake solenoid is energised and the 
brake is held off during the whole time the controller handle 
is on the lowering notches. On the remaining brake notches 
the amount of resistance in the brake circuit is increased, 
thus reducing the braking effect until on the free running 
notch the brake circuit is opened, and if the load is heavy 
enough to drive the machinery it is free to run down under 
the influence of gravity. But if the load is not heavy 
enough to drive the machinery other notches are provided 
on the controller by means of which power is applied 
to the motor to cause it to unwind the lifting ropes and 
thus lower the load or light hook. 

[n consequence of having to provide these power-lower- 
ing notches it is possible for the crane driver to do serious 
damage to the gear, because he may apply power to lower 
a heavy load, thus causing the motor to run at very high 
speeds. Unless care is taken under these circumstances 
to pass over the braking notches very carefully so as to 
allow the motor time to slow down when it is desired to 
stop the descent of the load, the high voltage produced 
by the high speed of the motor will cause a current much 
in excess of the full load current to flow through the low 
resistance braking circuit, which will either badly damage 
the controller contacts or cause “ flashing over ’’ at the 
brush gear. If the whole of the resistance is not cut out 
of the braking circuit when the controller is in the off 
position increased safety is secured, but in all cases it is 
necessary to rely on the common sense of the crane driver. 
With some cranes, such as stripper cranes used in steel 
works for handling ingots or cranes for operating large 
hydraulic riveters the minimum load handled may always 
be sufficiently heavy to avoid the use of power for lowering 
purposes, and advantage should always be taken of these 
circumstances whenever they exist to do away with the 
power lowering notches, thus eliminating the possibility 
of trouble. 

In all braking arrangements where the field is built 
up by the current produced by residual magnetism the 
load has to descend at a certain speed before any appre- 
ciable braking effect is produced, and in order to reduce 
this speed and at the same time to make the braking 
come into effect more rapidly a“ field exciting resistance ”’ 
may be used, the provision of which renders it possible 
to excite the field from the line all the time rheostatic 
braking is operative. The connections for this system 
are shown in Fig. 4. When determining the value of the 
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Pig, 4-BRAKING ARRANGEMENTS, WITH FIELD EXCITING 
RESISTANCE 





resistance it should be borne in mind that the field coils 
of the motor have to carry not only the current deter- 
mined by this resistance, but also the braking current 
generated by the motor, which, owing to the strengthen- 
ing of the field by the line current, is considerably greater 
for the same speed of lowering than would be the case 
were the field exciting resistance not used. The question 
as to whether separate field excitation should be arranged 
tor or not depends on the design of the crane and the work 
tor which it is required. Generally speaking, it is good 


practice to use the system shown in Fig. 4, when the gear 
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ratio between the crane hook and motor is low, the armature 
making comparatively few revolutions per several inches 
descent of load or when‘ it is necessary to lower loads 
through very short distances at very low speeds. 

A special controller has recently been put upon the 
market by the British Westinghouse Company which has, 
in addition to the main drum, which is of the plain series 
reversible type, a small auxiliary drum, the function of 
which is to vary the amount of resistance in parallel with 
the motor’s armature, interlocking gear between the two 
drums preventing the starting resistance being reduced 
to a value which would result in damage to the field coils 
when the auxiliary resistance is in use. Fig. 5 shows the 
scheme of connections. 

This controller was primarily designed to enable a wide 
variation of torque to be obtained from the motor shaft 
when running at a given speed, but it also provides a very 
satisfactory method of controlling rheostatic braking 


A 


AR 
Fig. 5—WESTINGHOUSE BRAKING SYSTEM 


when lowering heavy loads. The action of the arrange- 
ment can be understood from the following considerations. 
Assuming constant load on the motor, such, for instance, 
as that produced by lowering a hook of insufficient weight 
to drive the machinery and that the main and auxiliary 
drums of the controller are both in positions which close 
their respective circuits, the armature will rotate at a 
speed proportional to the load and voltage drop between 
X Y across the armature terminals. If, without making 
any change, it were possible to hang a weight on the crane 
hook sufficiently heavy to drive the gear, the speed of the 
motor would increase until its counter electromotive force 
became greater than the pressure between the points X and 
Y, with the result that current would be generated by the 
armature and driven through the resistance A R, and this 
current would be added to the current from the line, the 
latter current maintaining the excitation of the field 
magnets. 

By varying the value of either resistance R or A R the 
braking action will be altered so that the speed at which 
the load will descend is under complete control. Further, if 
the auxiliary drum be provided with, say, ten notchesand 
the interlocking gear be arranged to enable it to be operated 
with the main drum on either the first or second notch, 
this will give the equivalent of twenty rheostatic braking 
notches. With this controller many torques are obtain- 
able for lifting, and it is possible to lower the heaviest 
load at a very low speed, even through extremely short 
distances. To fulfil the latter conditions it may be 
necessary to reduce the auxiliary resistance to a very low 
value, and if the machinery house is a considerable dis- 
tance from the control cabin the resistance of the cable is 
sometimes sufficient. Of course, this does not imply 
that the auxiliary resistance can be dispensed with, for 
it is necessary when handling light loads. 

Some other brake in addition to the rheostatic brake 
must, of course, be employed to hold the load suspended, 
for a rheostatic brake will not do this, because its action 
ceases the moment the armature is brought torest. Auto- 
matic mechanical brakes, such as the Weston brake, must 
not be fitted if rheostatic braking is to be used. Solenoids 
for operating hand or clip brakes should be provided 
with shunt wound coils, in order that the brakes operated 
by them may be held off during the lowering process and 
when the motor is not drawing current from the line. 
But if the scheme shown in Fig. 5 be adopted a series 
wound solenoid may be used, as sufficient current is 
always drawn from the line for exciting the motor field 
to energise the solenoid. 

The suitability of rheostatic braking for any particular 
service depends largely on the type of mechanical brakes 
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fitted and also on the class of work handled by the crane. 
Foundry cranes, crab cranes, stripper cranes, and long lift 
wharf cranes are among those that may be provided with 
rheostatic braking with advantage, for the class of work 
performed by them calls for constant starting and stopping 
of the gear without shock, and in the case of the last type 
of crane mentioned it is often possible to reduce consider- 
ably the current consumption owing to the fact that the 
only current taken when lowering is that used for energising 
the brake solenoids. 








FIRE PROTECTION OF ST. PAUL'S CATHEDRAL. 


EvERYONE will grant that the efficient protection of 
St. Paul’s Cathedral against fire is a matter of national 
importance, and it may be recalled that a complete scheme 
for safeguarding the edifice was carried out about two 
years ago, the contractors being Merryweather and Sons, 
of Greenwich. So elaborate were the precautions taken 
that by means of a system of fire mains and hydrants, 
accompanied by special apparatus for forcing water to a 
great height, it was found possible to throw a jet of water 
on any part of the vast building from the ground to the 
summit of the dome. 

The hydrants fitted at the main roof levels have hitherto 
been supplied with water from rain-water collecting tanks 
on the stone gallery. Experts have decided, however, 
that these tanks, taking into consideration their great 
weight when filled with water, constituted a danger to the 
fabric. Their removal was accordingly ordered, but this 
course rendered necessary some alternative means of 
obtaining a supply of water, under pressure, for the above- 
mentioned hydrants. The original contractors were cun- 
sulted in the matter, and they recommended the laying 
down of a motor-driven pump for the purpose. Their 
recommendations were adopted, and one of the firm’s 
electrically driven ‘‘ Hatfield” pumps—two views of which 
are shown in the accompanying illustration—has recently 
been installed at the Cathedral and fixed at the 60ft. level. 

It will be observed that the set is very compact, the 
purop and motor being mounted on the same bed-plate. 
The power is transmitted from the motor to the pump 
through silent chain gearing, and so smooth running is 





| this and so quietly does the treble barrel perform its work 





that the installation is practically noiseless in operation. 
The pump takes its water from the Water Board’s supply 
mains and delivers into a ring main round the drum of the 
dome under the colonnade, hydrants being fitted on this 
main at various points. Each of the hydrants is equipped 
with hose and fittings, and a special feature of the installa- 
tion lies in the fact that the pump starts automatically 
as soon as one of the hydrants is opened, so that a fire can 
be immediately attacked at the roof level without it being 
nece to go near the pump. When the hydrant is 
closed the electric current is automatically cut off, and the 
pump ceases to work. 








InstTiTUTION OF Civit ENGINEERS’ Awarps.—In addition 
to the awards announced in April for papers read at the meetings, 
the Council of the Institution of Civil Engineers has made the 
following awards for papers published in the “‘ Proceedings "’ 
without discussion during the session 1913-14:—A Telford 
Gold Medal to Mr. J. V. Davies (New York) ; Telford Premiums 
to Messrs. W. C. Popplewell (Manchester), A. J. Knowles 
(Cairo), H. Gaskell, jun. (Widnes), P. Rothera (Trichinopoly) ; 
the Crampton Prize to Mr. H. F. Carew-Gibson (London) ; 
and the Manby Premium to Mr. W. M. Griffith (Bareilly, India). 
The Webb Prize for the best paper on railway machinery pub- 
lished during the past three years has been awarded to Mr. 
Henry Fowler (Derby); and the Indian Premium for 1914 to 
Mr. P. Rothera (Trichinopoly). The Council has made the 
following awards in respect of students’ papers read during the 
session 1913-14:—The James Forrest Medal and a Miller 
Prize to Mr. J. E. Swindlehurst (Birmingham); and Miller 
Prizes to Messrs. T. C. Grisenthwaite (Glasgow), H. J. C. Harper 
(Bristol), W. P. Nevett (Birmingham), J. M. L. Bogle (Man- 
chester), E. A. Cross (Birmingham), 8. Brassey-Edwards (Man- 
chester), G. T. Cotterell (Bristol), D. D. Stanier (Newcastle), 
W. E. Curry (London), H, Taylor (Birmingham), and R. C, 
Rattray (Manchester). 








422 


THE ENGINEER 





Ocr. 30, 1914 


—., 





——————e 





WAR ITEMS. 


Ir is a pleasure to us to know that our articles on 
British trade and the war are being read in Germany, 
-and we are sure our British readers will peruse with the 
same amusement it has given us the following extract 
from our esteemed German contemporary, Stahl und 
Eisen. It is clear that the editor of that journal still 
accepts the German official war reports, and has as little 
doubt about the ultimate issue as we have—though our 
views are quite different. ‘‘ In our earlier publications 
- . + +» « Wwe were able to say that the English 
technical Press, in right-minded contrast to the provoca- 
tive Yellow Press, employed a worthy tone towards its 
opponent. Meanwhile, unfortunately, a complete change 
has oecurred, and only with increasing wrath can the 
unpleasing task be undertaken of reading through the 
revolting outpourings of hatred in the English papers 
recently met with. THE ENGINEER, the numbers of which 
appearing since the war began have only now reached us, 
has published a series of articles which testify that even 
the educated English, in consequence of the rooted 
national narrow-mindedness ingrained in them from 
childhood upwards, combined with their pathetic ignor- 
ance of foreign cireumstances, are incapable of under- 
standing the German disposition. Their delusions as to 
Prussian militarism and the autocratic despotism of our 
Kaiser, are, as strikingly pointed out recently in the 
Kélnische Zeitung by Professor Schréer, not to be driven 
out of them. That the command of the sea, and thereby 
of the world’s trade is the inalienable birthright of the 
Englishman, and that every competitor therein is no 
better than a thief appears to the English self-conceit 
a God-given axiom. A series, running through five 
numbers of THE ENGINEER, ‘ Competition with Germany 
in the Iron and Steel Trade,’ which affords a compre- 
hensive picture of the condition of the iron industry in 
the principal countries of the world, defines with gratify- 
ing distinctness, the aim of the war as the annihilation 
of all the great industrial enterprises in the districts of 
Germany to be occupied by the Allies. The destruction 
of German works is to take first rank in being of benefit 
to English iron and steel works. Elaborate calculations 
are made as to the enlargement of existing British works 
to meet the increase of production, and it is assumed 
that a stream of capital will flow to the English works 
to which a huge ‘ profit’ is assured. A further similar 
series of articles under the title of ‘ The War and the 
British Engineer,’ in which the most evil aspersions of 
the detested German competitor are made, describes in 
the last section how things are to be after the war. It 
is true that the author has to make a few assumptions, 
and for one thing that Germany will be thoroughly beaten, 
so thoroughly that when the peace conditions are made, 
she will have no say in the matter, and as a political Power 
will have ceased to exist. On the other hand, Bavaria, 
Hanover and the other small states are to be reinstated 
as independent powers under international supervision. 
As things will then be in the new Germany—that is to 
say, in the countries inhabited by those of German race— 
is then depicted with much self-satisfaction. We learn 
that among the burdens Germany will have to bear for 
the next generation or two are the war indemnities levied 
by the Allies, whilst it will be quite useless for Germany 
to build a new merchant fleet, since the coast line will be 
reserved for one or other of the Powers. That any penny- 
a-liner should set down on paper such absurd and malignant 
stuff is not perhaps to be wondered at. It is, hcwever, 
difficult to comprehend how people whom hitherto we 
had considered reasonable and worthy of respect should 
circulate such bungling work in their important paper 
throughout the whole world, and the unwelcome question 
is forced upon one whether the English with whom we 
have been united for many years in common work, 
exchange of thought and personal friendship have verily 
been deceiving us or whether we have hitherto deceived 
ourselves with regard to them. We do not at the present 
time feel called upon to dispose of the bear’s hide, although 
in doing so we should not be obliged to make nearly so 
many ‘ asumptions’ as was THE ENGINEER; we leave 
such matters to the leaders of our army who will be able 
to make the necessary arrangements for such distribution.” 
No German technical papers have reached us for a long 
time so that we are unable to say what their attitude to 
Great Britain may be, but the daily Press of Germany 
has left us in no doubts about the feelings of the German 
people, and we can scarcely doubt they are shared by 


German engineers. 
* * 


THE ninety-sixth session of the Institution of Civil 
Engineers will be opened on Tuesday, November 3rd, 
at 8 p.m., when Mr. B. Hall Blyth, President, will deliver 
an address, and will present awards made by the Council 
for papers read and discussed or otherwise dealt with 
during the past year. A consideration of the conditions 
brought about by the war, and of their probable effect 
upon the attendance and the discussion of professional 
topics at the Institution, has led the Council to limit the 
sessional arrangements to fortnightly meetings. It has 
been decided for similar reasons not to arrange, at least 
for the present, for meetings of the students, many of 
whom have undertaken service in various branches of 
the Navy and Army. 


* * cal 


WuEN Lord Kitchener’s appeal for men was made, the 
directors of Baldwin’s, Limited, of Birmingham, with a 
view to aid recruiting, offered financial help to their em- 
ployees. The scale resolved upon was 10s. a week for the 
wife, and Is. a week for each child under fourteen years 
of age. It was also decided that dependents should be 
helped. The number of men who have up to now joined 
the Colours is 674, and the weekly allowances made, 
calculated on the present figures, will amount to between 
£7000 and £8000 for the current financial year. The 
directors have also contributed £1000 to the National 


Relief Fund. 
* * * 


CONSIDERABLE attention has been attracted by views 
which have just been publicly expressed by Mr. F. Dudley 
Docker, chairman of the Amalgamated Railway Carriage 





and Wagon Company, Limited, of Saltley, Birmingham, 
upon payments to enemy firms. Mr. Docker supports 
or branches of firms in this country should be at once 
the advice of Mr. J. E. Thornycroft, that all enemy firms 
placed in the hands of receivers accountable to the Govern- 
ment to prevent supplies getting into the hands of the 
enemy. Mr. Docker ‘questions if the officials at the 
Foreign-office and the Board of Trade appreciate that war 
is a much more desperate affair than something to be 
carried on in accordance with the niceties of legal etiquette.” 
He emphasises the facts that there is no desire to take 
advantage of the war to escape debts due, but as aliens 
in this country have no difficulty as the law stands of 
transferring funds to the Continent, he strongly argues 
that statutory authority should be given for the holding 
up of all funds belonging to aliens in the United Kingdom. 
The Amalgamated Railway Wagon and Carriage Com- 
pany finds itself, he states, in the same position as the 
Thornycroft firm, and urges that joint action by the manu- 
facturers of the country is immediately imperative. 


* * * 


THE history of the German method of dealing with a Ger- 
man branch company of an English concern, to which we 
have referred on two occasions recently—see ‘*‘ War Items” 
last week—is carried a step further by the letter printed 
below. This is a translation of a letter sent by the same 
German house to a firm in Switzerland which had bought 
goods from it :—‘* With reference to the instruc ions given 
to you by our (English) house concerning payment, also in 

to our telegram and confirmation, we beg to point 
out that our concern has been placed under the super- 
vision of the Government (German). For this reason we 
are reluctantly compelled to request that payment of all 
our accounts, and especially those in Switzerland, be made 
to Germany ; these must therefore under no circumstances 
be paid to “ A. B. and Co.” (the English house). Even 
though A. B. and Co. are the sole shareholders of the 
German firm of A. B., G.m.b.H., according to the laws in 
force here they are not in a position to claim the right to 
dictate instructions which cancel those given by us under 
the prevailing circumstances, as these instructions were 
given by the officials under whose supervision we are 
placed. At the same time we beg to point out on instruc- 
tions received from our Supervisionary Commissioners, 
that should you make any payment to A. B. and Co. 
instead of A. B., G.m.b.H. (the German house), the amount 
will still remain outstanding on the German books, 7.e., 
you can still be called upon to make payment to the 
German house of any monies sent to England. In order 
to avoid such procedure we beg to point this out 
that any payment made by you to A. B. and Co. must 
be refunded to you, such payment being sent to them in 
error, as the order was not placed with A. B. and Co., 
nor can an invoice be produced from England. For the 
purpose of the Commissioners we require your acknowledg- 
ment that you recognise our claim of £—————..””._ Whilst 
we acknowledge the hardness with which this treatment 
falls upon the English firm in question, we cannot but 
admire the firm attitude taken by the German Govern- 
ment, and would gladly see it followed in dealing with 


German firms here. 
ok ~ * 


AFTER the issue, early in August, of the circular letter 
of the secretary of the Institution of Civil Engineers, 
announcing that the age limit for commissions in the 
Special Reserve of Officers, Royal Engineers, had been 
raised to thirty years, the president of the Institution 
undertook, at the request of the War-office, to recommend 
also suitable candidates for temporary commissions in 
the Royal Engineers (Regular Army) for the duration of 
the war, and more recently a request has been received by 
him for recommendations for commissions in the Royal 
Garrison Artillery. For the temporary commissions, 
R.E. and R.G.A., the limits of age are eighteen to thirty 
years. Although desirable, it is not essential that a 
candidate should have passed the Institution associate 
membership examination or its equivalent, provided he 
has had satisfactory education and good practical engineer- 
ing training and experience. For the Royal Garrison 
Artillery candidates whose experience has been in mech- 
anical and electrical work are indicated by the War-office 
as being especially suitable. Since the outbreak of the 
war the president has sent forward to the War-office, as 
and when requested, a large number of names of candidates 
approved by him for these commissions. It is understood, 
however, that further requests may be expected in the 
near future, and the president will be glad to receive appli- 
cations from students and associate members who possess 
the necessary qualifications, with a view to consideration 
of them as occasion may arise. Forms of application 
(M.T. 393) may be obtained from the Institution, and when 
completed should be forwarded to the secretary by post. 


* * * 


THE Manchester School of Technology possesses par- 
ticulars of more than 550 students who were in attendance 
at the college during the academic year 1913-14 and who 
are now serving in various branches of his Majesty’s forces. 
With a view to the completion of a roll of honour, which 
shall also include the names of past students engaged upon 
military service, the registrar will be glad to receive any 
information from such persons themselves or from their 
relatives or friends. 

* * * 


Tue Birmingham Chamber of Commerce has made it 
known that it is constantly in receipt of information to 
show that German and Austrian commercial firms are 
making use of the neutral channels which remain to them 
to export such classes of their manufactures as they are 
permitted to do. Also to import such materials as are 
needed for the supply of their armies in the field. The 
devices are numerous. The Chamber states that it is 
possible that in some cases they are successful, and that 
the goods escape the vigilance of the Customs. The 
Chamber asks that merchants and manufacturers should 
give to the Chamber any information which gets into their 
hands which may lead to the stoppage of any consignment 
whose ultimate destination may be the enemy country. 
Should manufacturers prefer, the information may be sent 
at once to the Customs. 





ULTRA-VIOLET RAY WATER STERILISERs, 





At the showrooms of the Westinghouse Cooper Hewit, 
Company, of 80, York-road, King’s Cross, we recently 
examined some ultra-violet ray water sterilisers, suitabje 
for use in various industries, schools, public buildings, ang 
so forth. There are several types of these sterilisers, byt 
in all cases sterilisation is obtained by the action of the 
ultra-violet rays, which are produced by a transparent 
quartz lamp of the Westinghouse silica type suspended 
above and close to the surface of the liquid, and the mierg. 
organisms contained therein are killed by the direct action 
of the ultra-violet rays. 

The water is supplied to the apparatus through the 
valve A—shown in Fig. 1—which can be adjusted to 



























































A 
Fig. 1—SECTION OF STERILISER 


regulate the flow. From this valve the water passes to 
the cones to be seen in the lower part of the drawing, 
where it is agitated and exposed to the action of the rays 
from the lamp B. After the water has passed up and down 
the cones, it leaves by way of the pipe C. To meet the 
requirements of domestic purposes, two types of sterilisers 
have been developed, one giving an output of 600 litres 
(say, 132 gallons) per hour and the other 100 litres (say, 
22 gallons) per hour when working on direct-current 
circuits with pressures between 100 and 250 volts. The 
steriliser shown in Fig. 2 is for the smaller output, and 























Fig. 2-SMALL STERILISER 


that shown in Fig. 3 for the larger output, viz., 600 litres 
per hour. The former is designed for private houses and 
other places where appearance has to be taken into con- 
sideration, the apparatus being mounted on a white 
marble panel and the quartz burner, enclosed in an 
opalescent globe, which it illuminates. 

In the event of the current supply failing or the lamp 
being extinguished by some other cause, a valve actuated 
by a solenoid in circuit with the lamp cuts off the water 
and in the case of the larger apparatus shown in Fig. 3 
a bell rings. To start the apparatus, it is simply necessary 
to close the switch, when the burner is tilted and the 
lamp lights in tho usual manner. The water supply tap 
may then be opened. As ultra-violet rays are absorbed 
by opaque bodies, it is important that the water should 
be clear and colourless, and if necessary a filter should 
be employed to treat the water before passing it through 
the steriliser. 

For sterilising water on a large scale, the company 
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adopts the principle shown in Fig. 4. The water enters 
through the valve A and passes into the pipe B, and 
afterwards into the vessel C where sterilisation takes 
lace. In this vessel, it will be noted, there are baffles 
which cause the water to be exposed to the action of the 
several times before it leaves the vessel. The West- 


light . “ i 
imghouse silica lamp D is enclosed in a suitable casing E 
through which the rays can easily pass; therefore the 


bulb of the lamp does not make contact with the water. 
Here, as in the case of the smaller apparatus, an auto- 
matic valve is used which in the event of the supply of 
current failing or the lamp being extinguished by any 
other cause prevents the untreated water from flowing 
into the vessel C. When the solenoid is de-energised 
the valve drops, and the water instead of passing into 




















Fig. 3—STERILISER FOR TREATING 600 LITRES PER HOUR 


the chamber C flows through the pipe F. The lamp casing 
is composed of bronze, and has rock crystal windows. 
This type of steriliser will deal with about 600 cubic 
metres per twenty-four hours, and if a greater output is 


needed several units can be connected together in parallel. | 


It may appear at first sight that the best results would 


be obtained by immersing the lamp in the water and not | 


in an enclosed casing. Experience has shown, however, 


that the latter practice is desirable. If the lamp touches 


the water its temperature is considerably lowered, and 
its electrical characteristics are changed to such an 
extent that the emission of the rays is reduced, resulting 
in turn in a diminution of the sterilising action. Even 
if a small amount of water were allowed to touch the 


lamp the efficiency of the apparatus would be materially | 
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LAUNCHES AND TRIAL TRIPS. 


SuNLAND, steel screw steamer; built by the Sunderland 
Shipbuilding Company, Limited ; dimensions, 375ft. by 52ft. 
by 26ft. 2in.; to carry cargo; engines, triple-expansion, 25in., 
4lin., 69in., by 48in. stroke, pressure 180 lb. per square inch ; 
constructed by Geo. Clark, Limited, of Sunderland ; launch, 
October 20th. : 

CriurTHa RIvER, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited ; dimensions, 412ft. by 52ft. by 
30ft.; to carry 8200 tons on a light draught; engines, triple- 
expansion, 26in., 42in., and 70in. by 48in. stroke, pressure 180 Ib. 
per square inch; constructed by Richardsons, Westgarth and 
Co,, Limited ; launch, October 20th. 

STEEL screw steamer; built by Ropner and Sons, Limited ; 
dimensions, 398ft. 3in. by 53}ft. by 36ft.; to carry cargo ; 
engines, triple-expansion, 25in., 42in., and 68in. by 48in. stroke, 
pressure 180 lb. per square inch ; constructed by Blair and Co., 
Limited, Stockton-on-Tees ; launch, October 20th. 

Cian Octtvy, steel screw steamer; built by Wm. Doxford 
and Sons, Limited; to the order of the Clan Line Steamers, 
Limited ; dimensions, 444ft. by 54}ft. by 32ft.; to carry 8900 
tons ; engines constructed by Wm. Doxford and Sons, Limited: 
taunch, October 20th, 1914. 


Cian Ross, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Messrs. Cayzer, 
Irvine and Co.’s Clan Line Steamers, Limited, of Glasgow ; 
| dimensions, 445ft. by 54ft. by 32ft.; to carry cargo; engines, 
triple-expansion: constructed by the builders; trial trip, 
} 





| recently. 
| MeERKARA, twin-screw steamer; built by Barclay, Curle 
| and Co., Limited ; to the order of British India Steam Naviga- 
tion Company, Limited ; dimensions, 464ft. by 58ft. by 36ft.; 
to carry cargo and p gers ; gi triple-expansion ; 
| a speed of 143 knots was obtained on trial trip, October 27th. 
| _ Nirvana, steel screw steamer ; built by Wm. Gray and Co., 
| Limited ; to the order of the British India Steam Navigation 
| Company, Limited; dimensions, 463ft. 6in. by 56ft. by 
| 29ft. 8in.; to carry cargo and yf gers ; gi triple- 
| expansion, 28in., 46in. and 77in. by 54in. stroke, pressure 
| 180 lb. per square inch ; constructed by Central Marine Engine 
Works ; trial trip, October 27th. 














FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Junior INsTITUTION OF ENGINEERS.-—39, Victoria-street, 
Westminster. Informal ting. Lecturette by Mr. R. Rankin. 
8 p.m. 

Nortru-East Coast INst1ruTION OF ENGINEERS AND SHIP- 
BUILDERS.—In the Lecture Theatre of the Literary and Philo- 
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Pig. 4—SECTION OF STERILISER FOR TREATING LARGE VOLUMES 


decreased. Furthermore, when the lamp is allowed to 
touch the water, a scale forms on the globe, which hinders 
the passage of the rays, and thus prevents the lamp 
performing its duty. Nevertheless, experience has shown 
that the lamps must not attain too high a temperature ; 
it must simply be sufficient to give a high and constant 
bactericidal power. 

Some time ago tests were made on one of these 
sterilisers by the Lancet. A heavily infected water 
was employed, showing by gelatine cultures a total 
content of 6400 organisms per cubic centimetre. In the 
first experiment the rate of flow was 500 cubic centimetres 
in fifty seconds. Bacillus coli was present in 1 cubic 
centimetre of the ingoing water. While the total 
number of organisms found in the effluent was 23 per 
cubic centimetre, there were no coli bacilli present in 
100 cubic centimetres. In a second experiment the rate 
of flow was increased to 500 cubic centimetres in twenty- 
five seconds. The total number of organisms present 
per cubic centimetre in the effluent was 38, but again 
bacillus coli was not present in 100 cubic centimetres. 
These experiments show apparently that the bacillus coli 
is entirely killed. The complete annihilation of the 
bacillus coli and the reduction of total bacteria from 
6400 to 38 organisms per cubic centimetre—for this, as 
shown above, was the purification attained—demonstrate 
the remarkable bactericidal action of ultra-violet rays. 








OPENING FoR British Pyromerers.---The British Chamber 
of Commerce, 9, Rue des Pyramides, Paris, has a aemand for 
British makers of pyrometers—dial—for steam heaters. 


SewaGE Disposan at PENCOED, GLAMORGANSHIRE.—The 
Local Government Board has recently approved the scheme 
of sewerage and sewage disposal for Pencoed prepared by 
Mr. T. J. Moss-Flower, C.E., Westminster and Bristol. The 
work involves the construction of about five miles of sewers, 
with railway and stream crossings, detritus, balancing, sedi- 
mentation, humus, storm and other tanks, percolating filters, 
sludge and filter beds, engine-house, engines, pumps, pump 
well and other incidental work. Tenders are to be immediately 
Invited for the work. 


sophical Society, Westgate-road, Newcastle-on-Tyne. Paper 
by Mr. J. W. Hobson, entitled ‘‘ Industrial Locomotives.” 
7.30 p.m. 

SATURDAY, OCTOBER 3lsr. 


Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS: GRADUATE Section. Institution Library, Bolbec 
Hall, Newcastle-on-Tyne. Address by deputy chairman, 
Mr. E. Leslie Champness. 7.15 p.m. 


Tue InstiruTIon oF Locomotive ENGInEERS.—Caxton Hall, 
Westminster, 8.W. ‘‘ The Internal Disturbing Forces in and 
Balancing of Locomotives, with special reference to Three and 
Four-cylinder Engines,” by Mr. E. L. Ahrons. 7 p.m. 


Tue InstTrTUTION oF MuniciPAL ENGINEERS.—Eastern and 
North-Eastern District Meeting at Lincoln. 11.45 a.m.: Meet 
at Guildhall. Short business meeting. 1.30 p.m.: Leave for 
Water Tower, inspecting old Roman city and the cathedral. 
2.45 p.m.: Leave Water Tower, where visitors will divide into 
two parties, one party visiting the gas and electricity works and 
tramway undertakings, the other visiting the Bracebridge 
reservoir and the sewage disposal works. 


MONDAY, NOVEMBER 2np. 


Tue Society or ENcrNEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘ Uses of the Hydraulic 
Mining Cartridge,” by James Tonge. 7.30 p.m. 

University or Lonpon, UNiversiry CoLiuEGEe.—Gower- 
street, W.C. Professor Ernest R. Matthews, Edwin Chadwick 
Professor of Municipal Engineering, will deliver a lecture on 
“Reinforced Concrete in Municipal Engineering Works.” 
5.30 p.m. 

TUESDAY, NOVEMBER 3rp. 

MANCHESTER Loca SEcTION oF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS.—In the Engineers’ Club, Albert-square, 
Manchester. Mr. P. P. Wheelwright will deliver an address, 
after which there will be an informal smoking concert. 7,30 p.m. 

RoénTGEN Soctery.—General meeting at the Institution of 
Electrical Engineers, Victoria Embankment, W.C. Presidential 
address. 8.15 p.m. 


Tue Instirvrion or Crvit EncInErRs.—Great George-street, 
Westminster. Opening meeting of the session. Address by 
Mr. B. Hall Blyth, the president, and presentation of medals 
awarded by the Council. 8 p.m. 








WEDNESDAY, NOVEMBER 4ru. 


InsTITUTION oF CiviL ENGINEERS OF IRELAND.—35, Dawson- 
street, Dublin. Ordinary meeting, when a paper will be read. 
8 p.m. 

InstiruTion oF EtecrricaL ENGINEERS: YORKSHIRE 
Locan Srction.—Opening meeting and smoking concert at 
the Hotel Metropole, Leeds. 7.15 p.m. 

Tue CuartTerep Institute or Patent AGENTS.—In the 
Hall of the Institute, Staple Inn-buildings, W.C. Lord Moulton, 
honorary member, will deliver an address opening the session. 
8 p.m. 

MONDAY, NOVEMBER 9rz. 


Tue Instirurion or Mecuanican ENGINEERS,—Storey’s- 
gate, St. James’ Park, London, 8S.W. Graduates’ Association. 
“ Some Notes on the Wear and Tear of Boilers,” by Mr. E. B. W. 
Maitland. 8 p.m. 

Tae Surveyors’ Instirution.—1l2, Great George-street, 
Westminster, S.W. Presidential address by Mr. Howard Chat- 
feild Clarke. 

TUESDAY, NOVEMBER 10ru. 


Tue Instirurion oF Raitway Sicnan EnGineers.—At 
the Institution of Electrical Engineers, Victoria Embankment, 
London. Mr. A. H. Rudd’s reply to the discussion on his paper 
** American Signal Practice as Compared with British Practice,’’ 
will be read and discussed. 2.30 p.m. 


WEDNESDAY, NOVEMBER lIrs. 


Tue InsTITUTION or AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s-gate, St. James’ 
Park, S.W. “Retail Transport,” by Messrs. A. Ludlow 
Clayden and Harold Burchall. 8 p.m. 








AMERICAN NOTES. 


(From our own Correspondent. ) 
New York, October 13th. 


Tue United States Steel Corporation reports to September 
30th unfilled orders at 3,787,667 tons, a decrease of 425,664 
tons from August 3lst. That concern is averaging 60 per cent. 
of capacity. Pittsburgh reports an increase between 5 and 10 per 
cent. in mill operations in sheets, tin-plates and other lighter 
forms as @ result of the development of foreign business. In 
heavier lines, as plates, structural material and rails, business 
is stagnant. New busimess averages around Pittsburgh less 
than 35 per cent. capacity. All business interests are waiting 
on the banks and the Government to patch up a modus vivend:, 
when business, everyone thinks, will boom. August exports 
of iron and steel, 86,599 tons, a decrease from July of 24.6 per 
cent. Average exports during 1912, 245,000 tons a month. 
From the tenor of incoming inquiries a very large increase in 
exports is a reasonable inference. Ferromanganese imports in 
August, 28,768 tons. The general steel industry seems paralysed 
so far as new undertakings are concerned. Further reduction 
of furnace and mill output is inevitable. Ready money is 
unavailable for important new enterprises. Work at locomo- 
tive and car shops is lessening, although quite a number of 
railroads have completed lists of urgent necessities. Early 
summer projects for expansion ‘in industrial directions have 
been side-tracked indefinitely. Every week adds to the volume 
of needed supplies, which will be thrown on the market as soon 
as the crisis is past. There are plenty of ready buyers of basic 
at 14 dols. for next year’s delivery, but no sellers at that price. 
More liberal offerings of tin from abroad depressed the price 
} c. Copper naturally continues quiet, with a sagging tendency. 
Sales at 114 to-day, made by dealers and second-handers. 
Seizures of copper destined for Holland and Belgium have 
further depressed the market. Even a one-half output at 
mines is creating a little accumulation. Exports to August 8th, 
4290 tons. Total for year, 297,057 tons. 


New York, October 23rd. 


A re-hearing of the freight rate case is now on. The roads 
expect an om and favourable decision. In that event they 
will probably release quite a volume of orders long held in check. 
They have been economising to the limit for months. The 
locomotive, car, and bridge builders all look for quite a rush of 
work that will tide them comfortably over the winter. It is 
the attitude of the banks that underlies the steel stagnation. 
Orders are pending in this city for 8700 tons subway sections 
and for 6000 tons steel plates for a battleship. Three are 
authorised, one to be built at Philadelphia, one at Newport 
News, and one by the Government near this city. The rail- 
roads usually consume about 35 per cent. of the steel made. 
For a year past it has averaged about 10 per cent. War inter- 
ference prevents creation of equipment trusts to furnish cars 
and railroad equipment. The roads cannot charge enough 
to pay interest on the bonds issued. An order for 30,000 tons 
rails for Australia and 20,000 for South Africa slipped through 
our fingers and landed in England. The long semi-idleness has 
driven plates, shapes, and bars down to 1.15 and even less. 
Steel prices generally are two dollars higher than last Decernber. 
The export trade in mill products increases each week. Recent 
shipments with pending business abroad will reach close to 
150,000 tons of material. Wire for export is active. Eastern 
ig iron interests have an inquiry for 50,000 tons for Japan. 
ipe makers continue to buy heavily. Exports of copper first 
half of month, 9450 tons. Producers will still further restrict 
output to prevent lower prices, which in extreme cases have been 
as low as 11.30 for electrolytic. Domestic demand is low. 
There is no disposition to take advantage of the low price. 








ImperiaL Instirure.—The third quarterly number of 
Vol. XII. (1914) of the ‘* Bulletin of the Imperial Institute,” 
published recently, contains among the results of some 
investigations conducted by the scientific and technical staff 
of the Institute, reports on economic products from the Zanzibar 
Protectorate, wheat from the Sudan, peas and beans from Burma, 
timbers from various zountries, Para rubber from the Gold Coast 
and Sierra Leone, Funtumia rubber from the Gold Coast, and 
Ceara rubber from Papua. A special article on the “ = 
tural Resources of the Zanzibar Protectorate,” by F.C. McClellan, 
Director of Agriculture, Zanzibar, describes the climate and 
system of land tenure in this portion of the Empire, discusses 
questions of labour and wages, and deals fully with “ie * and 
produce, the chief of which are cocoanuts and cloves. In the 
latter article Zanzibar has practically a monopoly of production. 
In connection with the campaign for the capture of German 
trade an article on the ‘‘ Trade in Palm Kernels ’’ is of import- 
ance as showing that a large proportion of the exports of palm 
kernels from West Africa is shipped to Germany, where they 
are used as the source of palm kernel oil and of cake for feeding 
livestock, much of the palm kernel oil being re-shipped to this 
country. This important trade and industry, which could quite 
well be carried on in this country, is fully discussed. Other 
articles deal with the “‘ Utilisation of Waste Fish as a Source of 
Manure,” “‘ The Tin Resources of Australia, South Africa and 
Nigeria,” and ‘‘ The Trade and Industries of the Seychelles.” 
The opening address to the Third International Congress of 
Tropical Agriculture—London, June, 1914—by the President, 
Professor Wyndham R. Dunstan, C.M.G., F.R.S., is printed 
in extenso. 
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COMPETITION WITH GERMANY AND 
AUSTRIA. 


SeEveRAL further pamphlets have been issued within 
the last fortnight or so by the Commercial Intelligence 
Branch of the Board of Trade. We give herewith abstracts 
of those of engineering or kindred interest. 


Carspons For Execrric LicHTine. 


In this trade the United Kingdom is in a very poor 
position, having but a fifth of the exports of Austria and 
a fifty-fourth of those of Germany. The figures are :— 
Germany, £541,600; Austria, £48,175; Great Britain, 
£10,064. The German return includes a figure of £451,400, 
representing “carbon sticks for electrical are lamps.” 
The remainder, £90,200, includes exports of electrode 
carbons, carbon filaments, dynamo and motor brushes 
——presumably—and other items. While our trade with 
Germany and Austria is negligible, theirs with us is very 
considerable, Germany’s amounting to £90,650 and 
Austria’s to £9200. Next to ourselves the United States 
is Germany’s best customer, taking goods, as it does, to 
the value of £82,200. France comes next with £49,000, 
and Italy third with £38,400. Belgium (£36,250), Argen- 
tina (£27,500), Russia (£24,250), the Netherlands (£16,100), 
and Australia (£10,750) are among the other good customers 
of Germany. An immediate market seems open to British 
manufacturers in Italy. 


BREWING AND DistTILLING MACHINERY. 


No figures are given in this report for Austria’s or Great 
Britain’s export trade. Germany’s trade is a large one. 
Thus in 1912 she exported brewing machinery to the value 
of £599,450 and distilling machinery to the value of 
£59,300, or a total of £658,750. In 1913 the total was 
£626,950. Her best market for brewing machinery in 
1912 was France (£96,000), with Switzerland. (£59,600) 
second, and Italy (£31,800) third. This country imported 
German brewing machinery in that year to the value of 
£26,350. The Netherlands and Belgium are also good 
customers. As for distilling machinery, Egypt comes first 
with £7350, Russia second with £6000, and France third 
with £5250. Her trade with this country in distilling 
machinery is insignificant, amounting to but £550. 


ALUMINIUM AND ALUMINIUM WARES. 


Here, again, the British figures are not given. Ger- 
many’s total exports of aluminium and wares thereof 
in 1912 reached a value of £822,100. The United States, 
Netherlands, Belgium, Russia, Great Britain, and Italy 
were in order her best customers. Austria’s exports in 
1913 reached a value of £60,410, her principal customers 
being the United States and France. The manufacture 
of aluminium foil to replace tin foil for wrapping con- 
fectionery, tobacco, &c., seems to be a growing industry in 
Germany. Brief particulars of the method employed are 
given in the pamphlet. A valuable feature of the report 
is to be found in the lists of wholesale and retail prices 
recently in vogue in South Africa and Australia for certain 
articles of aluminium made in Germany. It seems that 
in domestic ware the German “ spun ”’ goods are preferred 
to the British “ cast” articles. As regard aluminium foil, 
the Trade Commissioner in South Africa reports that it 
costs 25 to 30 per cent. less than tin foil. This estimate is 
apparently based on the price per sheet, and not on that 
per weight. The price, too, does not fluctuate as does the 
price of tin foil. As aluminium foil is sheet per sheet 
less than half as heavy as tin foil, its use effects considerable 
saving in freight and duty charges. It is odourless and is 
sterilised before leaving the factory. India affords a good 
market both for aluminium in the form of ingots and sheets 
and for finished aluminium wares. In a recent year India 
imported aluminium to the extent of 1790 tons, of which 
quantity Germany supplied 950 tons and this country 
340 tons. Italy is also a good market, but here, again, 
Germany is the principal source of supply. 


AGRICULTURAL MACHINERY. 


This report, extending as it does to forty-four pages, is 
one of the longest yet published. In a recent issue we 
summarised a report dealing with agricultural implements, 
such as spades, forks, hoes, &c. This one deals with the 
exports of horse and machine ploughs, mowing, threshing 
and separating machines, hay and fodder presses, sowing, 
hay turning, and butter-making machines, and so on. 
Germany’s total exports of these goods in 1912 reached 
a value of £2,531,500, while Austria’s in 1913 were returned 
at £526,500, and ours at £2,989,000. This country holds 
an easy lead in the British Colonies and in the South 
American States generally, and gets about the same 
amount of trade as Germany in France, Italy, and Russia. 
Germany, however, surpasses us in most of the other 
European states, notably so in the case of Roumania, 
Bulgaria, and Servia. Austria’s most important market 
is Russia, but its trade in this direction does not amount 
to a third of ours. Germany’s trade with this country 
is valued at £27,300, while Austria’s is insignificant. There 
is much in the report of the very greatest interest to our 
manufacturers of agricultural machinery, and the remarks 
of various authorities on the different markets should be 
carefully studied. In particular the lengthy section 
dealing with the Russian market is to be especially com- 
mended to attention. 








Tse Brirish EtecrricaL AND ALLIED MANUFACTURERS’ 
AssociaTIoN.—The Council has decided not to hold the usual 
annual dinner this session. 


MaRTELL ScHOLARSHIP IN NavaL ARCHITECTURE.—The 
Martell Scholarship in Naval Architecture has been awarded by 
the Council of the Institution of Naval Architects to Mr. F. J. 
A. Pound, of Portsmouth Dockyard, who is now proceeding to 
the Royal Naval College, Greenwich. The scholarship is of 
the value of £100 per annum. and is tenable for three years. 


Szwace DisposaL Works at AUCHTERDERRAN.—Jones and 
Attwood, Limited, of Stourbridge, the makers of the distri- 
butors used in connection with the bacteria beds at Auchter- 
derran, as described in our issue of the 16th inst., ask us to 
state that they now call these distributors by the name of 
*“*J and A,” and that they have discontinued the use of the 
name—Fiddian—of the original inventor of the rotary sewage 
wheel. We inadvertently applied the name Fiddian to the 


distributors. 


PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Trade Waits upon the War. 


THERE is firm faith in the ability of the Allies 
to overcome the enemy, and this gives solidity to the 
trade position, but there is too little prospect of an early 
termination of the war to encourage enterprise. Such, 
practically, is the trade position in this part of the King- 
dom this week. Indications are not wanting that a 
large amount of business is waiting for the issue of the 
struggle. For the time being, transactions in iron and 
steel are confined pretty much to requirements arising 
out of the immediate situation. The iron market is left 
too largely dependent upon the needs directly and in- 
directly connected with the war to be entirely healthy. 
These needs are, however, fortunately, very large, and 
increasingly large in some directions. Industrial resources 
are being strained to the utmost in some trades, the 
heavy requirements of our own Government being 
augmented by the necessities of Russia and France. 
The call for certain descriptions of machinery and tools 
to strengthen productive resources becomes more and 
more urgent. It is in some cases beyond anything it is 
possible to satisfy. Engineers and many skilled workers 
are labouring at high pressure to meet the demand. The 
consumptive capacity of iron and steel materials by these 
trades is considerable, especially as a fair amount of 
heavy structional iron and steel work is being carried out in 
this district. But this feverish activity does not materially 
influence some other spheres of current iron and steel 
production. 


Demand upon Parliament by Iron and Steel Trades. 


Projects are being carried out in anticipation of 
the trade boom after peace is re-established, it being 
realised that the condition of international competition 
will be profoundly changed in many ts. Local 
iron and steel masters have this week heen strengthened 
in their demand that after the war, or probably earlier, 
Parliament should do something more for them than 
hitherto to enable them to resist the onslaughts of con- 
tinental competition, which of late has been so disastrously 
severe, by the prominence with which the German system 
of export bounties has just been again brought to their 
notice.. From their inception, the bounties have been 
paid practically without interruption for nine years, 
and, roughly speaking, Germany has gained upon us 
just in proportion to the bounties. -When the syndicates 
first adopted the export bounty policy in 1897 Great 
Britain produced more iron and steel than Germany, 
and exported four times as much. Germany, prior to 
the war, was producing at the rate of 19,000,000 tons a 
year—in terms of pig iron—against our 10,000,000 tons. 
She was also producing 17,000,000 tons of steel against 
our 8,000,000, and she was actually exporting at the 
rate of 6,000,000 tons of iron and steel per annum against 
our 5,000,000 tons. This year, with the bounties increased 
nearly to the maximum from the month of January, 
and right up to the maximum as from July, British iron- 


\ masters were beginning to see Germany make still further 


substantial headway while we were marking time. In the 
first half of this year German exports exceeded ours 
by nearly a million tons. As already mentioned, it was 
in 1897 that some of the syndicates started the export 
bounty business. The unions controlling fuel, raw iron 
and steel began to supply the rolling mills and engineering 
consumers with materials on the rebate principle when 
such were used in manufacturing for export. There 
would be, say, a standard price for raw material. But 
at the end of each half-year or quarter rebates of so much 
per ton would be allowed upon the quantity estimated 
to have been consumed in the production of exports. 
The rebates have been as much as Is. 6d per ton of coal, 
10s. per ton of iron and 15s. per ton of steel. By these 
means finished goods have been sold abroad very greatly 
under home prices, and steel rails at as much as 35s. per ton 
below cost of production. From time to time the rebates 
have been increased or decreased in response to the fall 
or rise in the home demand. The primary object aimed 
at has, of course, been to maintain full employment for 
the works and so assist the export trade. When home 
trade has been good the rebates or bounties have been 
low or nil. When home demand has slackened, the 
bounties have been put up in order that exports might 
make up the deficiency. The only hope for British iron- 
masters is that after the war, with the probable shattering 
of the huge credit system upon which Germany has 
subsisted industrially, the practice of dumping may 
cease and our own trade be advantaged by the removal 
of this ruthless competition. Whether or not this takes 
place, we shall, of course, have to wait and see. It is 
regarded in this district, however, as certain that Parlia- 
ment will have to lend more support to trade than it 
has done in the past if the British iron and steel trades 
are to recover their former position. 


Pig Iron Trade. 


Buying of pig iron is limited to smal] lots, but 
buyers are hoping that there will soon be some clear 
indication which will warrant operations on a larger 
scale. Smelters, who held off when the 60s. price had 
been reached in the expectation of a greater rise, now 
regret their policy. It is the prevailing effort, indeed, to 
place some part of their production that accounts for a 
ood deal of current weakness. On ’Change to-day— 





hursday—in Birmingham, Northamptonshire iron was 


quoted at 57s. as the top price, and many makers woulq 
have taken 56s., and even less, for a good order. Derby. 
shire pigs were similarly marked down ls. per ton to 
57s. to 58s. A like reduction of 1s. brought Staffordshire 

art-mine down to 58s. and 59s. Smelters are in 10 worse 
position than before the war, however, and some of them 
have done very well in the intervening period. \ good 
proportion of current output is being distributed ugaingt 
contracts made in August, but the unsold margin jg jy, 
excess of market requirements. 


Finished Iron and Galvanised Sheets. 
Marked bars in South Staffordshire are firm at 


£9, but there has been some weakening in the second 
grade, and nut and bolt bars, £7 7s. 6d. to £7 10<. being 
a fair range for merchant bars. Common bars are being 
bought at £7 2s. 6d. in substitution of Belgian 1m. terial, 


which came about £2 lower three months ago. 'I'\cre jg 
rather more being done in small rounds, squares ai! flats, 


Prices are, if anything, weaker, the apparent coi radic- 
tion being explained by the fact that supplies ©) mild 
steel are now coming to hand from the United states, 
The significance of this competition may be judge:! from 


the experience of a Midland producer who, quotiig for 
a large order, found himself, it is stated, undercut ‘0 the 
extent of 12s. 6d. per ton by an American rival. B\:siness 
here was on the basis of £7 12s. 6d. to £7 15s. For North 
Staffordshire crown bars the quotation is modilicd by 
most makers, and a good specification could be ) laced 
at £8 or less. The gas strip makers have just jicld a 
meeting. Business has fallen away a good deal ‘uring 
the past three or four weeks, but the makers decided to 
maintain prices at £7 10s. to £7 15s. A reduction at this 
period is not likely to induce new business. It has been 
decided to advance the prices of bedstead angles a further 
10s. per ton, making the advance since the outbreak of 
the war 30s. Despite a hardening in the price of s)«lter, 
galvanisers are not able to withstand a decline in corru- 
gated sheet values. Government orders are coming in 
in smaller volume than was expected, and there is no 
appreciable improvement in the export trade.  Siivets 
are offered in quantities at £13 upwards, and the hizhest 
quotation was £13 10s. Spelter continues at the reduced 
prices of £23 to £24 for American supplies c.i.f.. and 
£27 12s. 6d. for English spelter delivered Birmingham, 
Owing to the current abundant supplies and the extreme 
unliklihood of any shortage of spelter being again experi- 
enced, it is now being suggested in trade circles that the 
Government, i.e., the Admiralty, control of the spelter 
stores in Birmingham assumed nearly three months ago, 
should be raised. Black sheets for use by the galvanisers 
as a raw material are quoted £8 2s. 6d for doubles. 


Steel and Threatened American Competition. 


Matters are busy in the steel department. 
Sections and plates are in active demand. Some orders 
have, it is reported, been ‘placed locally for bridges to 
replace those blown up in the north of France for military 
purposes. The constructional steel trade seems likely 
to benefit considerably from this necessity. No change 
has been made in prices, which continue on the basis 
of £7 2s. 6d. for angles and £7 5s. for joists. In the raw 
steel trade the market mostly lacks animation. Relieved 
of German competition, on the one hand, makers are now 
finding themselves confronted with American competition 
on the other, and this is not without its effect upon the 
relative positions of buyer and seller. Steel prices are 
falling rapidly throughout the United States. A few 
American contracts have been entered into by British 
consumers, and it is believed that American steel will be 
a competitor to be seriously reckoned with on this side 
shortly. Billets of native manufacture were quoted 
£5 5s, to £5 7s. 6d. on Birmingham Exchange this week 
for Bessemer sorts, and £5 7s. 6d. to £5 12s. 6d. for Siemens- 
Martin descriptions. 


Engineering and Hardware Trades. 


Government work alone secures a large con- 
sumption of iron, and there is a fair demand for material 
by the engineering industry and makers of railway rolling 
stock and road transport vehicles. In the steel section 
British firms are busy with War-office and Admiralty 
work, and a new and very welcome demand is now created 
by the rebuilding of the destroyed bridges in France, 
orders for iron and steel constructional work in consider- 
able quantities having been given out. Government orders 
are still the mainstay of many of the hardware trades 
of Birmingham, but in other directions there are indica- 
tions that general trade done in normal channels is pro- 
gressive. The expansion of the export trade—a direction 
in which improvement is very urgently needed—is testified 
to by the increased demand for freights between this 
country and our largest overseas markets. The returns 
of the country as a whole as to bankers’ clearings fortify 
the deduction made from other data. This week has 
yielded the most satisfactory return since the outbreak 
of war. Birmingham export merchants are well pleased 
that the decrease in the clearings is only 15 per cent. 
compared with last year. In country clearings the reduc- 
tion is less than 6 per cent. The building trades, which 
are very important buyers of Birmingham hardwarcs, 
so far as the home trade is concerned, continue, unfor- 
tunately enough, depressed. Little new work has been 
given out for some weeks, and progress has been suspended 
on some of the jobs in hand owing to the scarcity or 
prohibitive price of materials. 


The Coal Trade and the Timber Trouble. 


Coalowners on Cannock Chase are finding it 
difficult to appraise the market ahead. The stocks of 
house coal now held are believed to be much smaller than 
is usual at this time of the year. After an early August 
rush householders stocked up less than usual. Buying of 
household sorts is fairly heavy at about last year’s prices. 
For iron works and manufacturing fuels the demand is 
poor, and prices are down about Is. per ton compared 
with those which ruled a year ago. The aecumulation of 
stocks is a rather serious matter at most collierics. 
Staffordshire coalowners are very glad that the Board of 
Trade is continuing to do its best to reduce the handicwp 
on the mining industry owing to the curtailment of tive 








supply of pit timber from Northern Europe. In tlie 
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way the Scandinavian countries and Russia 
supp!) almost the whole of the timber used in the Cannock 
‘hase mines for the support of the roofs. It is now made 
known that to stimulate imports the Government has 
relaxed for & period the regulations as to deck cargoes 
of timber from Canada, Russia, and Scandinavian 
countries. In Canada the ; Quebec Government has 
suspended the regulation which compels the conversion 
of timber into props in the province in which it is grown. 
Further, as stated in this report a month ago, the Board 
of ‘Trade is organising a visit of persons representing the 
mining and timber interests to Newfoundland and Canada, 
to report as to the supply of pit timber from those coun- 
tries. Awaiting the new timber supplies, it is encouraging 
to the steel masters that steel props are being more largely 
used by the colliery owners, and experiments are also 
made with reinforced concrete pillars. 


ordinary 


being 
Birmingham Brass Trades. 

There is some amount of short time, but little 
unemployment, in the Birmingham brass trades. The 
industry is getting well to work on articles formerly sup- 
plied almost exclusively from Germany. Merchants are 
reconciling themselves reluctantly to the higher prices 
at which competing goods made in the Birmingham work- 
shops can-only be supplied. A remarkable situation has 
arisen between merchants and manufacturers concerning 
the “marks” to appear upon the articles. Merchants 
with an eye to an early reversion to old and cheaper sources 
of supply are pressing for the production of articles indis- 
tinguishable from the imported patterns but destitute of 
name or trade marks which will differentiate them from 
those which have been supplied in other days. Manu- 
facturers, however, wisely enough, are not inclined to be 
accommodating in this direction. British goods displacing 
German and Austrian stuff will be as distinctive as Bir- 
mingham manufacturers can make them. The executive 
of the Brass Masters’ Association in Birmingham has 
confirmed the alteration in trade prices made at the end 
of August, when net prices were advanced 10 per cent. 
and discounts off list prices were reduced in the case of 
cabinet brass foundry by 24 per cent., and all other kinds 
5 per cent. The Birmingham makers of brass screws will 
do well to make note of the statement that German manu- 
facturers, finding that the only neutral markets open to 
them are Holland, Switzerland, and Italy, are now offering 
their productions in those markets at pre-war prices. 
British manufacturers, on the other hand, have advanced 
their prices by 10 per cent. The result is that Birmingham 
makers are in danger of losing the trade unless some steps 
are quickly taken. 


Board of Trade’s Scheme and Subsidising Trade Unions. 


The scheme of the Board of Trade just brought 
out for making emergency grants immediately to trades 
unions to meet the great increase which has occurred in 
out-of-work benefit obligations resulting from unemploy- 
ment arising out of the war, does not meet the approval of 
all the trades unions in this part of the kingdom. In its 
desire to administer the emergency subsidy on a strict 
business basis, the Board appears to have overlooked the 
varying industrial conditions in different parts of the 
country. Where men work spasmodically on full time and 
short time, according to the pressure of orders, the task 
of imposing the levy obviously involves a great amount of 
intricate administration. On this account, amongst 
others, it is thought by some of the unions that the scheme 
will be found to be unworkable. Mr. W. J. Davis, of 
Birmingham, secretary of the Brassworkers’ Society and 
ex-chairman of the Trades Union Congress Parliamentary 
Committee, has just described the new regulations. Under 
them, provided a trade union is prepared to declare levies 
on members fully employed, the levies being ear-marked 
for unemployment benefit only, the Board of Trade under- 
takes to add another sixth to the subsidy. This makes 
the total subsidy one-third of the amount paid, providing 
it does not exceed 13s. in all. The majority of trade unions 
which allow out-of-work benefit pay for a certain period 
10s. per week; few pay more than that. But under 
Part 2 Section 105 of the Insurance Act, in certain scheduled 
trades 7s. is allowed by the State as a return for 2}d. being 
subseribed by the employer and 24d. by the workman per 
week. This extra money has to be added to the amount 
paid by a trade union. So that if a workman received 
10s. plus 7s. the rebate would be only one-third of the 
13s. The levy to qualify for the extra benefit is 1d. extra 
per week on those who make full time. But higher rates 
are given, and those who pay 3d. per week secure greater 
rebates still. Mr, Davies is not favourable to the scheme. 
In many ways he declares it bristles with difficulties. 
In mixed trades unions, especially such as those mostly 
existing in Birmingham, he pronounces that the plan is 
too academic to sueceed. If the levy could be made on 
all who are working full time, Mr. Davis says the scheme 
would be all right. But when a trade union imposes a 
levy it must throw a member out of benefit if he does not 
pay it. Here the unions will be brought face to face with 
a tremendous difficulty. 


Walsall and Army Work. 

All the leather trades of Walsall continue 
characterised by much animation on Government work. 
Operations are proceeding under high pressure. In some 
instances the completion of orders is so urgent—more 
particularly in the hardware section—that the factories 
have recently been in full operation on Sundays. Prices 
of leather continue to go up in unprecedented fashion. 
Advices received in the town from South America are 
that there is a plentiful supply of hides available for ship- 
ment from there and that prices have actually gone down 
since the war started. The suggestion is made that the 
Government should afford facilities for cargoes to be 
shipped to this country. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


More Interest in Markets. 
THERE was a much better attendance on the 
Tron Exchange than has been the case for some time past. 
Still, business was dull generally. Pig iron again showed 





a reduction, and steel and steel products were also in 
buyers’ favour. There was little change to note in manu- 
factured copper, sheet lead and English tin ingots. 


Quotations. 


Lincolnshire No. 3 foundry, 56s.; Staffordshire, 
55s.; Derbyshire, 55s. to 56s.; Middlesbrough, open 
brands, 58s. 8d. Scotch (nominal): Gartsherrie, 69s.; 
Clyde, 68s. 6d.; Glengarnock, Eglinton, Monkland, 66s.; 
Summerlee, 67s., delivered Manchester. West Coast 
hematite, 75s. to 75s. 6d.; East Coast ditto, 70s. to 71s., 
both f.o.t. Finished iron: Bars, £8 5s.; Lancashire 
hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; sheets, 
£9 7s. 6d. Steel: Bars, £7 15s. to £8 5s.; steel hoops, 
£8 15s.; plates for tank, girder and bridge work, £7 5s.; 
English billets, £5 15s.; cold drawn steel, £10 to £10 10s. 
Copper: Sheets, strips, &c., £72 per ton, small lots, 94d. 
per lb.; rods, £72 per ton, small lots 93d. per Ib.; tough 
ingots, £54; best selected, £54 10s. per ton. Copper 
tubes, 9}d.; solid drawn brass tubes, 73d.; brazed brass 
tubes, 9}d.; condenser tubes, 87d.; condenser plates, 
74d.; rolled brass, 7}d.; brass turning rods, 8d.; brass 
wire, 73d.; yellow metal, 73d. per lb. Sheet lead, £24 5s. 
per ton. English tin ingots, £137 per ton. 


The Lancashire Coal Trade. 


Fair, though not large, attendance on the Coal 
Exchange. There is a quietly steady feeling in house 
coal, with somewhat firmer prices. Odd lots of slack and 
engine fuel for prompt can be bought at rather lower 
figures, but for forward they favour sellers. There is a 
good trade in shipping and bunkering coal at late rates. 
Quotations :—Best Lancashire house coal, 17s. 8d. to 
18s. 10d.; good medium, 16s. 2d. to 17s.; domestic fuel, 
13s. 5d. to 14s. Sd.; screened steam coal, 11s, 6d. to 13s.; 
slacks, 8s. to 10s. per ton at the pit. 


The Engineering Trades. 


With the exception that there has been a con- 
siderable increase in the amount of work placed among 
the engineers of this district directly or indirectly con- 
nected with the war, there is little new to report this week. 
Those firms that are especially bury are finding, each week, 
more difficulty in obtaining skilled hands, and it is feared 
that the reduced standard of height coupled with the 
extension of the age limit now adopted by the War-office 
will make men still more scarce. It is unfortunate that 
this Government work cannot be spread out still further, 
for there are many firms in the district who are desirous 
of keeping on their men, but are finding great difficulty 
in doing so owing to slackness. [ hear of one firm well 
known in connection with the manufacture of textile 
machinery which has been enabled to keep a number of 
men employed on one process in the manufacture of shells, 
where otherwise they would have been thrown out of 
work. Although there is a feeling among engineers 
generally that the course which events are taking on the 
Continent is “‘ quite satisfactory,” there would undoubtedly 
be an all-round improvement in trade if the Allies were 
to achieve a notable triumph of arms. 


The Engineers’ Club. 


Much credit is due to this young organisation, 
and particularly to its honorary secretary, Mr. Hill, for 
the excellent services rendered to the country in connec- 
tion with recruiting. During the past few weeks over 
1160 men _ willing to serve with the Colours have 
been enrolled. A large proportion of these men have 
been drafted into the Royal Engineers Corps. It was 
originally intended to form a ‘‘ Pals’ ”’ battalion composed 
of men employed in the engineering trades, but when 
recruiting had been taking place for a few days the War- 
office found itself in need of men for the Royal Engineers, 
and the Club was asked to help in providing the necessary 
recruits, with the above results. 


Manchester and Louvain University. 


At a meeting of the members of the Senate of 
Manchester University held last week it was decided to 
send an invitation to the professors of the University at 
Louvain, offering them hospitality and as.far as possible 
suitable employment. It is pointed out that many schools 
in Manchester and neighbourhood are at present under- 
staffed owing to the absence of teachers through the war. 


The Heat Treatment of Steel. 


Some very interesting facts were brought out 
by Mr. Harry Brearley in the course of a paper which he 
read before the Manchester Association of Engineers last 
Saturday on the *‘ Heat Treatment of Structural Steels 
used in Mechanical Engineering.’”’ Incidentally, objec- 
tion might be taken to the somewhat ambiguous title 
of the paper owing to the lack of connection between 
materials used in “ structural” and “‘ mechanical ” engi- 
neering, as usually understood. Summarised very briefly, 
the conclusion to be deduced from Mr. Brearley’s researches 
is that we cannot get more out of a steel than there is in 
it, and although by proper treatment by heat, the con- 
stituents—iron and carbide of iron—can be arranged 
and rearranged so as to increase its resistance to sudden 
shock stresses, yet the ultimate strength under compres- 
sion and tensile loads cannot be altered by such treatment 
to any great extent. That a good deal of steel used in 
machine building is spoiled by its purchasers by ignorance 
and faulty methods of heat treatment was brought out 
in the discussion which followed the reading of the paper, 
and this is not at all to be wondered at when, as was 
shown by the author, with the slight difference of tempera- 
ture of some 3 deg. or 4 deg. Cent. in the neighbourhood 
of 670 deg., mild steel passes from a state in which it 
may be made hard by quenching to a state in which it 
would remain quite soft in spite of quenching. Our steel- 
making friends in Sheffield are frequently badly abused 
by the purchasers of their goods for not supplying steel 
of the quality specified or of a particular chemical com- 
position when the quality is perfect. We fear the fault 
in many cases lies at the door of the user who is not 
sufficiently precise in the way which he treats his material 
for steel of the same chemical composition may possess 
a varied and extremely wide range of mechanical pro- 
perties according to the kind of heat treatment it has 





received. For instance, the results of mechanical tests 
made by Mr. Brearley showed that with a piece of chrome- 
nickel steel the yield point and maximum stress both fall, 
and the elongation and reduction of area rise as the re- 
heating temperature rises. The yield point and maximum 
stress of the reheated material bear a fairly constant 
ratio to one another and the curves representing them 
run parallel so long as the temperature lies well below 
the hardening range. When, however, the latter stage 
is entered, but not exceeded, the curves representing 
maximum stress and yield point diverge from each other, 
and both the elongation and reduction of area and impact 
figures fall. These facts point to the necessity of extreme 
delicacy in the measurement of the temperatures of the 
furnace if satisfactory results are to be arrived at, and 
many engineering firms have not yet thoroughly realised 
this necessity 


Barrow-tn-Furness, Thursday. 
Hematites. 


The condition of the hematite pig iron trade 
is one of steadiness. Throughout the entire district there 
is marked activity at the works, and a large volume of 
iron is being produced. The whole of this iron is going 
into direct use, and neighbouring steel makers account 
for a big proportion of it. The new business being done is 
satisfactory, but at the same time there is no rush of 
orders. For special sorts of iron there is an increasing 
demand. This iron is being used for many purposes 
in connection with munitions of war. Some of this iron 
is being used locally, and supplies are being sent to the 
Midlands and other centres. Prices are a shade easier, 
with mixed numbers of Bessemer iron quoted at 72s. 6d. 
per ton net f.o.b. Special brands of iron are quoted at 
80s. per ton. For charcoal iron there is a steady request, 
the rate being high. There is nothing being done in warrant 
iron, and the quotation remains nominally at 66s. per 
ton net cash. 


Iron Ore. 


For iron ore there is a good steady demand on 
local as well as general home account. The local con 
sumption is well maintained, and likely to be good for 
some time to come. The exports of ore are steady, good 
cargoes being sent to Scotland and Dee ports. Prices 
are unchanged, with good average sorts quoted at 15s. 
to 17s., and the best qualities are at 22s. per ton. For 
Spanish ores there is a steady demand. Last week two 
large cargoes were discharged at Barrow for local use. 
This ore is quoted at 16s. to 18s. per ton delivered. 


Steel. 

In the steel trade there is activity in most of 
the departments, but at the same time all the mills are 
not fully employed. The output of rails at Barrow and 
Workington is considerable, and the plate mill at Barrow 
is turning out a large tonnage of material for local ship- 
builders and others at a distance. The hoop mill at 
Barrow is well employed. Some of the other branches 
are doing nothing, as, for instance, tin bars, billets, &c. 
The demand for rails is steady, with heavy sections at 
£6 5s. to £6 10s. per ton. Light rails are at £7 10s. to £8, 
and heavy tramway sections at £7 15s. per ton, and 
both are limited trades. For steel shipbuilding material 
there is a good demand, and ship plates are at £7 7s. 6d. 
to £7 10s. per ton, with boiler plates at £8 to £8 5s. per 
ton. Hoops are a fairly strong at £9 5s. per ton. 


Shipbuilding and Engineering. 


These trades are- well employed. At Barrow 
considerable satisfaction is being expressed at the excellent 
work done by the three monitors, Severn, Humber and 
Mersey. These are peculiar craft built for service in the 
héart of Brazil. They, however, had not been taken over 
finally. 


Fuel. 


There is a good demand for coal, which is quoted 
at 15s. to 16s. 6d. per ton delivered. Coke is also in 
brisk request, and East Coast sorts are at 20s. to 23s. 
per ton delivered. Welsh qualities at 18s. and Lancashire 
coke is at 17s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A Distinct Improvement. 


THERE is no longer any doubt about the general 
improvement in the iron and steel industry of the Sheffield 
district. The most pessimistic are even changing their 
views as to the outlook. What the Premier said a few 
weeks ago regarding the war is equally true with reference 
to the trade position : ‘*‘ You have only to hold on a little 
longer and victory is certain.” At first it seemed as if 
the *‘ diverted trade ” cry might become a mere shibboleth 
adapted for the special circumstances of the time. Now it is 
known to be something more than that. Every week an 
expansion in the variety and volume of new business may 
be recorded. One of the directions in which this is 
evidenced in a particularly gratifying manner is a new 
demand from the West Riding for machine parts and tools, 
forgings, castings, files, steel and hand tools required in 
the construction of new machines for firms that are taking 
up the manufacture of metal goods such as have been 
formerly supplied by Germany and Austria. It remains, 
of course, to be seen whether these departures. will prove a 
success, but there is every prospect of their doing so. 
At any rate, the demand has been thrust upon the English 
market, and in the new spirit by which the iron and steel 
industry is now animated an earnest effort is being made 
to overcome natural difficulties and meet the demand. 
In some cases serious attention will have to be paid, sooner 
or later, to an adjustment of prices to a jevel rather nearer 
that which Germany had maintained up to the outbreak 
of hostilities. Values will probably never again—at least 
for a very long time—be as low as the Germans had 
brought them, and consumers should therefore prepare 
themselves, both in the home and foreign market, for 
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higher prices ; but it seems equally likely that there will 
presently be a revision downwards of the prevailing English 
rates. Indeed, only by some such policy can it be expected 
that we shall retain permanently as large a proportion of 
the new business as we hope to do. 


Rolling Mills Busier. 


One of the things which appeared to support 
the contention of those who have been taking a gloomy 
view of the outlook was the indifferent condition of business 
at the rolling mills. As I have mentioned in previous 
reports, some mills have never ceased to run full time 
through all this trouble, but others have been experiencing 
quite the opposite, and four idle days out of the six has 
not been at all uncommon. This, of course, was always 
a point of weakness as the rolling mills are invariably 
regarded as an index of the local steel trade. The past 
week or two, however, have seen quite a revival in this 
section, and if all the mills are not yet running full time 
they have, at any rate, very much better order books 
and are filling out the week fairly well, whilst some are 
very active. Certain departments of the iron trade, too, 
report greatly increased employment, though this is prin- 
cipally on account of Government work. Speaking of 
Government orders reminds me that the number of firms 
assisting the bigger ones to fulfil rapidly the urgent orders 
pouring in from the War-office and Admiralty is increasing 
almost every week, and at many works heavy shells are 
being made for the first time in the history of the concerns. 
The output is simply stupendous, and it is no secret to 
say that beside the heavy demands of our own Government 
urgent orders are in hand for the French and Russian 
Governments. In fact, Sheffield appears to be on the 
verge of a period the most remarkable for trade on record, 
and many firmly hold that should the war not prove very 
protracted—say, another year—the present condition of 
things will develop into a boom such as has been never 
before experienced. Even crucible steel, which seemed 
the first to suffer, is now picking up again very nicely. 
It is, however, plain that if this fortunate state of things 
continues a shortage of skilled labour will be felt in a pro- 
nounced manner before long. Even now such men, as 
well as strong labourers, are really difficult to obtain. 
No doubt, however, means will be found to meet this 
difficulty. 


Round the Works. 


In keeping with what has been said regarding 
the further broadening of trade, information to hand of 
new business booked during the past week shows that 
high quality steel again takes a foremost place in the list, 
considerable tonnages having been ordered for Melbourne 
—two contracts—Capetown, Dunedin, Adelaide, Jersey 
City, and Toronto. In some cases saw makers complain 
of a falling away in new business, but others are very 
busy, orders including quantities for Cochin, Bilbao, 
Barcelona, Natal, Madras, and Port Limon. Other 
contracts include steel plates for Bombay, trowels for 
Acera, files for Rangoon and Bombay, and tools for Manila 
and Montreal. One item which might be mentioned as 
an indication of “‘ diverted ”’ trade is an order for pick- 
heads for Delagoa Bay. In cutlery, of course, the boom 
is in Government work, but apart from that there are 
signs of a more gener:| improvement. New contracts 
in, this department o the steel trade have been 
arranged with houses in Trinidad, St. Lucia, and East 
London. The home and foreign Government orders in 
cutlery are huge, the latest additions to the enormous 
amount already in hand including a million solid steel- 
handle table knives made by the drop forging process, 
for the troops, and more than a million similar knives for 
the French Government, beside 800,000 ‘* German ”’ 
silver table spoons for the War-office and over 200,000 for 
the Admiralty. The War-office order constitutes a record 
in that class of goods for Sheffield. These contracts by 
no means exhaust the list of those actually in hand at the 
present moment. It has been already mentioned that 
some sections of the heavy iron trade are very active. It 
may be added that enormous orders are being urgently 
executed here for horse-shoes such as can be put on cold 
—that is, for shoeing horses actually in the field. 


The South American Market. 


So far I have spoken of the brighter side of trade. 
There admittedly is a gloomy side also, even apart from 
the individual instances one comes across in which firms 
do not seem to be sharing in the measure of prosperity 
which has come to the city generally. The South American 
market is, frankly, a complete disappointment. A good 
deal of business is usually done with that part of the world, 
and expectations had been running rather high, but there 
now seems little hope of their realisation for a long time 
to come. The financial condition of the Argentine, 
Brazil, and others of the great Republics precludes the 
possibility of it. In Brazil the rubber. and other crops 
have been disappointing, and the influence of this and other 
depressing circumstances has not been lost upon the 
demand—satisfied from England largely and Sheffield 
particularly—for implements, machinery, tools, and other 
steel products. On the other hand, although the United 
States appears to have suffered as a result of the European 
war to an even greater extent than we have, yet a very 
encouraging buying movement has begun from that 
quarter and orders for special steels, &c., are coming to 
Sheffield. Of Russia a similar report has to be made, 
and orders for things the supply of which has become 
imperative are coming here from neutral and friendly 
countries on the Continent, where no Government pro- 
hibition exists. Speaking of these oversea contracts, 
reminds me that inquiries show that the recent havoc 
caused amongst shipping by one or two German cruisers 
that have eluded so far the vigilance of the allied fleeqs 
seems to have made no marked difference in the freedom 
of shipments. It is understood that where Admiralty 
advice is followed little danger need be feared, and in this 
spirit consignments are being very freely arranged from 
the Sheffield districts, whilst traftic by rail to the coast is 
as free and normal almost as if no war was in progress. 


LATER. 


Some little time ago the Government was in the 
market for very large quantities of steel sheets to be used 





in connection with winter huts for the troops. A good 
deal of this class of material is not of the quality made 
in the Sheffield district, but it is understood that a fair 
proportion of the sheets was required for service on the 
Continent, in which case it would, in all probability, need 
to be bullet-proof. Inquiries for this better class of sheet 
steel came to Sheffield, and subsequently orders have been 
placed for several hundred tons of it. Sheet steel is 
regularly rolled here at several places, but it is of the 
highest class steel, such as is made into saw blades, and 
it would be the fact that these mills are not too well 
employed just now that enabled the Government’s emer- 
gency order to be taken in hand. In conversation with 
an authority in the armament world, it was pointed out 
to me this week that the armament firms were not making 
the enormous profits which they were commonly supposed 
to be making. Huge expenditure is going on in the shape 
of overtime, and in many instances the abnormal demand 
for shells and other war material has necessitated the 
purchase or making of new machinery, much of which 
will have to be scrapped when at last peace is restored in 
Europe. Then, again, the need for largely increased 
outputs has led to rapid extensions of works wherever 
available ground existed, though such enlargement of 
works has gone on during the past year or so that the area 
of land now available is very limited. Inquiries made 
toward the week-end regarding the general situation 
show that the steady advance already explained is being 
maintained. Heavy engineers are very actively employed, 
and large forgings and castings are being turned out in 
considerable numbers and tonnages. Makers of wheels 
and axles for tramways and railways are finding plenty 
to do, and taken altogether the opinion of those best able 
to judge the situation is that even should the war last 
another year, there will be little or no falling off in the 
volume of trade in both Government and general depart- 
ments. By that time, too, it is confidently expected that 
a natural recovery will have occurred in South America, 
where—especially in the Argentine—many important 
contracts have had recently to be suspended. 


Pig Iron, Billets, &c. 


Since the spurt in prices immediately following 
the war, the pig iron market generally has fallen to a 
very considerably lower level. For instance, East Coast 
hematite is fully 7s. lower than the best since August Ist, 
and West Coast mixed Bessemer numbers have dropped 
to about the same extent. In common irons the range 
between top and bottom figures for Lincolnshire pig is 
about 5s. and Derbyshire iron movements have probably 
been between even wider limits. The fact is that prices 
were run up rather too soon, on the ground that makers, 
who had been having a really bad time, were entitled 
** to get a little of their own back,”’ but consumers’ tactics 
of holding off the market soon levelled down quotations. 
In the first rush, however, a good deal of forward business 
was done, with the result that consumers are fairly well 
covered, and are only buying what small lots they are 
compelled to come on to the open market for. That is 
just the position at the present moment. Buying for 
any weight worth speaking of is something even worse 
than sluggish, and although in some cases quotations are 
given they are to a great extent nominal, as most prices 
are quite subject to bargaining. West Coast hematite 
is quoted about 80s., and East Coast mixed numbers 
about 69s. delivered Sheffield. Foundry iron is mentioned 
at round 56s., but forge has fallen away to a figure more 
nearly approaching 53s., or about 2s. less than last week. 
But owning to the marked absence of business all these 
prices are little more than nominal. In some quarters, 
however, I hear that all the iron made is not going into 
consumption, but that stocks are being quietly accumu- 
lated against a period when something like a boom for 
the makers may come. In billets the demand for acid 
makes keeps about the same—not very keen—and 
Siemens are quoted about £8, with Bessemers £7 10s. 
to £7 15s. Although there is talk in Lancashire of the 
importation of American billets, to take the place of the 
cheap billets which formerly came into the country from 
Germany and Belgium, none of the American make 
appears to have found its way into this district, though 
large tonnages came regularly from the Continent prior 
to the war. Local basic makers, therefore, still have the 
field to themselves and are experiencing continued activity, 
though prices keep steady at about £6 for soft and £6 10s. 
for hard. Hoops are quoted £9 2s. 6d. and Crown bars 
are steady, but in no great demand, at a basis price of 
£8 5s., less 24 per cent. discount. 


Fuel. 


The steam coal market is showing a very steady 
position considering the prevailing conditions, though 
the output is rather full compared with the demand. 
There are, however, no signs of falling off in requirements 
for manufacturing in the heavy trades, where work, as 
has been already shown, is at high pressure. Shipments 
at the Humber ports have fallen off very markedly—a 
fact which, to some extent, may have been brought about 
by the higher freights demanded through the scarcity 
of carrying tonnage offered. In that direction there 
appears to be little prospect of any appreciable improve- 
ment for the present. A fair tonnage is being cleared 
through the Mersey, for bunkering and coastwise traffic. 
Pits are working now four and even five days a week, and 
although in some instances stocks are in evidence, there 
is no great selling pressure. In smaller fuels the colliery 
position is not so strong. Stocks have further increased 
and special lots are offered on the market at very low 
figures. Until there is an improvement in the demand 
from the textile districts, it is difficult to anticipate any 
great change for the better in the slack market. Prices 
of steam coal are steadily held, current quotations in 
this district being per ton at pits as follows :—Best South 
Yorkshire hards, 10s. 3d. to 10s. 9d.; best Derbyshire 
hards, 10s. 3d. to 10s. 6d.; second quality, 9s. 6d. to 10s.; 
steam cobbles, 8s. 9d. to 9s. 6d. The coke market, owing 
to the slackness in iron, shows a decline at the moment, 
from 11s. to 11s. 6d. being now generally accepted prices, 
with rather an incline to the lower figure. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


TakrNn generally the trade position in the 
North is still fairly good. So far as can be gathered 
in well-informed quarters, there seems every reason 
for believing that the volume of trade passing gene. 
rally keeps well up to a fairly satisfactory basis, 
‘Government orders are, of course, the mainstay of many 
trades, but in other directions there are indications that 
general trade done in normal channels is steadily pro. 
gressing towards that position which crumbled when 
war broke out. A remark made by a well-known Northern 
manufacturer the other day is well worthy of notice, 
** What makes the trade position look worse than it really 
is,” he declared, ‘“‘ is the fact that it is constantly being 
compared with 1913, which was a very prosperous year 
for almost every class of industry, but take away these 
good periods and the present state of trade, taken as a 
whole, is not much below a fair average.”” An interest. 
ing feature is that whereas some districts have not been 
up till recently experiencing very brisk times, they now 
have plenty of work in hand, some of the contracts being 
particularly heavy. It cannot, of course, be denied that 
declines are occurring in certain districts, but they are 
amply made up by rises in other districts. Within the 
limitations imposed by an almost world-wide war, our 
trade position is certainly one to be proud of. The most wn- 
satisfactory feature at the moment with regard to Northern 
trade is the position of the coal industry, which is almost 
crippled, owing to the remarkable strength of freights, 
The position is extremely difficult. Whilst there is said 
to be a combine of merchants to resist the shipowner, 
there is a counter allegation that certain shipowners 
are leading a “‘ ring ’’ to exploit merchants who have to 
deliver contract coals in France and Mediterranean ports. 
There is some talk of laying the merchant’s case before 
the Government. It is quite an interesting struggle 
that is developing, and so far, from all accounts, the 
shipowner is the top dog. At the same time, the high 
freights and consequent absence of boats from the 
colliery turn-book play havoc with the already hard-hit 
collieries, to whom a constant supply of tonnage is just 
now absolutely everything. A factor in the increasing 
strength of the freight market that cannot be ignored is 
the very high wages which shipowners are called upon to 
pay to their crews. Sailors serving on tank vessels under 
the Government are receiving £8 monthly besides £1 bonus, 
while £6 10s. on ordinary tramp steamers is freely paid. 


Cleveland Iron Market. 


There is but little animation in the Cleveland 
iron market just now, and values show a declining tendency. 
The trade position, however, is practically unaltered, and 
such movement as there is discernible is rather towards 
improvement than otherwise. There is, for instance, a 
good deal of inquiry reported from Scandinavia, Holland 
and Italy. There is a shortage of iron in all these countries, 
but the obstacles to business are so formidable that it 
is difficult to satisfy it. Such are the difficulties as regards 
finance and the risks of shipments, that merchants are 
compelled to use the utmost caution. Nevertheless, a 
fair volume of business is being done in prompt lots for 
immediate or quite early delivery. Producers adhere 
nominally to 50s. for No. 3 Cleveland pig iron, but they are 
not averse to making sales for immediate shipment at 
about 6d. below this figure. They are, however, following 
a purely hand-to-mouth policy, and will not discuss for- 
ward sales at existing prices. The object is to keep 
going as far as possible from week to week and almost 
from day to day, and to await the favourable develop- 
ment which it is generally expected will follow some 
decisive move in the military operations of the Allies in 
France. Though the amount of iron in hand is accumulat- 
ing, makers’ stocks are not hy any means as large as they 
have been on some occasions. With the finished trades 
very busy, several of the large firms are using a larger 
proportion of pig iron for their own manufactures, so 
that there is less to put upon the market or in stock. It 
is a matter of gratification after three months of an all 
but world-wide war that it has been possible to keep the 
furnaces of Cleveland in blast with, comparatively, so 
small a curtailment. During the past fortnight shipments 
have improved considerably, and the total for the month 
looks like exceeding, fairly substantially, the total for 
September. On the whole, the position continues satis- 
factory, and there can be no doubt that a decisive victory 
in North-East France and Flanders would give a very 
marked stimulus to trade. The merchants’ quotation for 
No. 3 Cleveland pig is 49s. 6d., whilst No. J is 52s.; No. 4 
foundry, 49s.; No. 4 forge, 48s. 6d.; and mottled and 
white iron, each 48s.—all for early delivery. 


LATER. 


The Cleveland iron market has developed an easier tone. 
A depressing feature of the situation at the present time 
is the unfavourable reports from America, where con- 
suming works are reported to be working below their 
normal capacity, and offers of their pig iron to Italy, one 
of Cleveland’s best customers, at figures below what 


Cleveland iron can be delivered at in that country, have a 


detrimental effect. Deliveries of pig iron on home account 
continue on a fairly good scale, and would be considerably 
better but for a scarcity of steamers for the coasting trade. 
Merchants still quote 49s. 6d. for the ruling quality, but 
makers decline to sell at such a price because of its 
unremunerativeness. They appear to be willing, however, 
to trade at a slight advance on the current rate for a sub- 
stantial contract for either early or forward delivery. 


Hematite Pig Iron. 


The condition of the hematite pig iron market 
at the present time is one of extreme quietness. The 
amount of new business being done is very small, and 
nothing like the tonnage of metal that is being produced. 
The lack of exports is unrelieved by any home demand, 
home consumers being well stocked, and values accordingly 
show a downward tendency. The quotation for East 
Coast mixed numbers is now no more than 62s, 6d., and 
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no doubt substantial business could be done at an even 
lower figure. 


Iron-making Materials. 


There is little or no business being done in 
foreign ore, although it is believed that with a lower range 
of prices there is a fair volume of contracts waiting to 
be placed. Sellers still quote on the basis of 17s. 6d. for 
best Bilbao Rubio of 50 per cent. quality, ex ship Tees, 
but consumers will not trade at that figure. The coke 
position shows but little change. Consumers are not 
disposed to renew contracts at current rates, which they 
consider far too high in view of pig iron prices, while 
makers declare that the price yields no profit to them. 
The quotation for good medium furnace kinds remains 
around 17s, 6d, delivered at the works. Qualities some- 
what below the standard can be done at prices varying 
between 16s, and 17s, 


Manufactured Iron and Steel. 


In the finished iron and steel trades there is 
considerable activity reported. A fair volume of inquiry 
continues and specifications against contracts are coming 
in well. The firms engaged in the production of construc- 
tional steel have orders in hand that will take a lengthened 
period to complete, but comparatively little fresh work 
of this character has been placed in the last week or two. 
Business is also quiet in the steel rail trade, although a 
few inquiries are reported on home account. The finished 
iron trade is fairly well employed, but inquiries for future 
delivery are not quite so promising as could be desired. 
Prices of all descriptions are firmly maintained. The 
following are the principal market quotations :—Common 
iron bars, £8 to £8 2s. 6d.; best bars, £8 7s. 6d. to £8 10s.; 
best best bars, £8 15s. to £8 17s. 6d.; packing iron, £6 5s.; 
iron ship angles, £8; iron engineering angles, £7 10s.; 
iron ship plates, £7 5s.; iron girder plates, £7 5s. to 
£7 7s. 6d.; iron ship and girder rivets, £9; steel bars, 
basic, £7 10s.; steel bars, Siemens, £7 15s.; steel ship 
angles, £7; steel ship plates, £7 5s.; steel boiler plates, 
£8 5s.; steel engineering angles, £5 15s. to £6; steel sheets, 
singles, £8 5s. to £8 7s. 6d.; steel sheets, doubles, £8 10s. 
to £8 12s. 6d.; steel joists, £7 2s. 6d. to £7 5s.; steel hoops, 
£8 to £8 2s. 6d.; steel strip, £7 5s. to £7 7s. 6d., all less 
2) per cent. Heavy steel rails, £6 5s.; steel railway 
sleepers, £7 net f.o.b. Cast iron chairs, £4 5s.; cast iron 
pipes, I fin. to 24in., £6 7s. 6d.; 3in. to 4in., £5 17s. 6d.; 
Sin. to Sin., £5 12s. 6d.; 10in. to I6in., £5 15s.; 18in. to 
24in., £5 15s.; cast iron columns, plain, £7 7s. 6d.; floor- 
plates, £3 10s., f.o.r. at makers’ works. 


Shipbuilding and Engin-»ering. 


The shipbuilding trade remains busily employed. 
No new orders are to hand, but the work before builders 
on the North-East Coast is heavy in most branches of 
the trade. The tonnage under construction is far above 
the average, although there are indications that cargo 
vessels are not being as rapidly built as they were. This 
is due to the fact that a large proportion of the skilled 
workmen have been transferred from various yards to 
pressing naval work on the Tyne. The boom in warship 
construction has provided a lot of work for local makers 
of large castings and forgings and other specialities for 
the equipment of the vessels. The engineering establish- 
ments, too, are well placed as regards work. 


The Coal Trade. 


The northern coal market is still floundering in 
the aftermath of the war. The control of the military 
over our railways is in the first place a great factor in the 
situation. Then there is the withdrawal of miners to 
serve with the colours. Yet still the supply of coal is 
greater than the demand. Tonnage, too, is increasingly 
scarce and merchants find considerable difficulty in 
fulfilling their orders. Freights have risen rapidly during 
the last few days, Genoa freights having increased from 
9s. 6d. to 11s. 3d., so that the position is not only ruled by 
the lack of tonnage, which is undoubtedly serious, but by 
the restricted demand from some of our best customers. 
After three months of war manufacturers abroad are 
finding it more difficult to keep things going, not so much 
through lack of demand as through scarcity of raw 
materials. The coal market, therefore, is passing through 
a quiet time. Scandinavia has laid in the bulk of her usual 
supplies and the Northumberland market is faced with a 
period of slackness. On the other hand, Durham gas 
collieries have plenty of contract work to complete, and 
all would proceed fairly well with them if tonnage was not 
so awkward. The Amsterdam gasworks. is reported to 
have purchased about 4000 tons of Durham gas coal for 
November shipment, and a contract for a similar quantity 
has been settled for Londonderry coal for the Gothenberg 
gasworks to be shipped over the ensuring two months. 
All descriptions continue to be freely offered on the market, 
and whilst a fair number of inquiries is circulating, 
including one for 5000 tons of best steams for the Nor- 
wegian State Railways, the total amount is much too 
confined to affect the general trend of prices. So far as 
collieries are concerned there seems to be general agreement 
that the general run of quotations is at rock-bottom figures, 
and all attempts of merchants to force further concessions 
meet with failure, producers maintaining that no reduction 
in price would induce additional orders. Quotations are 
as follows :—Northumberlands: Best Blyths, 13s. to 
13s. 3d.; ordinary, 11s. 6d.; unscreened, 10s. 6d. to 11s. 6d.; 
best smalls, 8s. 3d.; bunkers, 10s. 9d. to 11s. 3d.; house- 
holds, 15s. to 16s.; Tyne prime steams, lls. to Ils. 6d.; 
second smalls, 9s. 6d.; ordinary smalls, 7s. 6d. Durhams : 
Best gas, 12s. 6d.; second gas, lls. to lls. 3d.; special 
Wear gas, 13s.; smithy, 11s.; coking unscreened, 10s. 6d. 
to 1ls.; coking smalls, 10s. to 10s. 6d.; best bunkers, 


IIs, 9d. to 12s.; ordinary bunkers, 10s. 6d. to lls. There 
is a quiet demand for coke and values are easier. Foundry 


coke is 19s. to 20s.; furnace coke, 17s. 6d. to 18s.; gas 
coke, 11s. 6d.; and best gas coke, 12s. to 12s. 6d. 


LATER. 


_The position of the coal trade is becoming increasingly 
difficult, the dominant features being the high freights 
and the scarcity of tonnage. With the Genoa rate from 


the Tyne bordering on 12s. a ton, which is 3s. more than 





is paid from Hull, merchants are asking themselves whether 
the rapid process of inflation has not gone too far. Cer- 
tainly it cannot be carried on indefinitely, for already the 
high rate of freights is postponing fresh coal business, 
and the inevitable result of this is that there would be only 
left the eargoes for contracts. Shippers, of course, are 
reconciled to the fact that with the large withdrawal of 
tonnage owing to the war—a withdrawal due to Admiralty 
employment or internment or capture—with also the 
increased costs, the lack of homeward cargoes from the 
Black Sea and the Baltic and the delays of discharging, 
especially in France, outward freights must go up. There 
are not a few, however, who think this upward rush has 
been greatly overdone. 


Coal Pits Closing Down. 


Newburgh Colliery, in Northumberland, will, it 
is said, be closed down unless the owners ape granted 
exemption from the Home-office order with regard to the 
introduction of safety lamps and higher explosives. 
Close upon a thousand men and lads would be affected, 
but it is proposed, if necessary, to transfer about a 
hundred to the Broomhill Colliery. Newburgh is, com- 
paratively, a new colliery and has up to the present been 
considered sufficiently free from gas to be worked with 
naked lights. A little while ago, however, there was a 
gas explosion in the pit and two men lost their lives. The 
Home-office has now ordered locked safety lamps to be 
used. As to explosives, it has been the practice at New- 
burgh, I understand, to undercut only a short distance 
and blast a good deal of coal ** off the solid,”’ but a regula- 
tion under the new Mines Act prohibits this and makes a 
stipulation that shots are to be fired only by authorised 
persons with permitted explosives and battery. The 
effect of this would, it is stated, be a decreased output 
and increased cost of production. 


The Freight Market. 


The position of affairs in the freight market 
continues to be unsatisfactory for the transaction of 
business. There is a good demand for tonnage, especially 
for the French coast and also for the Mediterranean. 
Tonnage is sparingly offered and held for exceptionally 
high figures. Chartering is therefore held up, first by 
the difficulty of getting owners to operate and secondly by, 
the fact that merchants consider the rates asked by owners 
are not justified by the circumstances. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A Trade Review. 


AnotneR week has passed, during which very 
little change has occurred in the general position of trade. 
Those branches of industry directly influenced by the war 
are, so far as can be ascertained, still very busy, and 
although in some instances absolute secrecy is being 
observed with regard to the nature of the work on hand, 
it is common knowledge that works are at high pressure 
both day and night. On the other hand, as sometimes 
happens in ordinary times, conditions in business are 
changing week by week, and while a trade may be busy 
to-day, to-morrow stagnation may he the order of things. 
After the first rush of business at the beginning of hostili- 
ties conditions have gradually been settling down, until 
now business appears to be conducted more or less on a 
day-to-day basis. This state of affairs is particularly 
evident in the iron and steel trades. After a survey of 
trade in general, however, one is bound to conclude, on 
perceiving the very small amount of unemployment and 
allowing for the numbers of workers in the ranks, that 
even generally speaking a fair proportion of the ordinary 
business is still being done, and, as is usual in normal 
times, some branches of industry are busy while others 
could do with more orders. It is, however, recognised 
that business on the whole has suffered considerable cur- 
tailment, and the scarcity of reliable news from the seat 
of war, coupled with the uncertainty with regard to the 
duration of the conflict, has had the effect of limiting the 
operations of consumers in general who are not inclined 
to commit themselves beyond immediate necessities. 
In the meantime merchants are, in some cases, reducing 
their prices in order to induce business, and this may 
possibly have the desired effect in some measure. There 
is a strong feeling in commercial circles that a large amount 
of trade is being held up owing to the present conditions, 
and the opinion is often expressed that in the event of the 
war approaching a definite issue in favour of the Allies a 
marked increase in business would immediately follow. 
On the other hand, it is a matter for congratulation that 
at a time like this trade is as good as it is, and that instead 
of being face to face with unemployment, hunger, and 
destitution, manufacturers and merchants have been 
able to keep works and offices going even in a lesser degree, 
and that we are thus enabled to look forward to better 
times calmly and with every sense of prosperity to follow 
when war is ended. 


Shipbuilding and Other Trades. 


With the exception of those yards engaged on 
Admiralty work shipbuilding has been quieter within the 
last month, but lately one or two fairly good contracts 
have been secured and conditions are considerably brighter. 
Chief among the new business is a contract secured by 
Messrs. Alex. Stephen and Sons, Linthouse, to build a 
large high-class passenger and cargo steamer for the Shaw, 
Savill and Albion Company for the Australian trade. The 
number of new vessels completing on the Clyde at the 
moment is eighteen and there are sixteen steamers in 
tradesmen’s hands for overhaul. Shipping at Glasgow 
Harbour is very regular and arrivals and dispatches are 
of fair proportion. An item of interest to the inhabitants 
of Clydebank and district is the signs of improvement in 
regard to employment at the works of the Singer Manu- 
facturing Company, Limited. Last week it was stated 
that a larger number of employees entered the works than 
in any previous week since short time began. A few of 
the “ flats ” have been employed practically full time since 





July, while others have had to work overtime to meet the 
orders which called for instant dispatch. 


Timber. 


An improvement has been apparent in the timber 
trade during the past week. Orders requiring consider - 
able quantities of white pine have been booked by Scottish 
merchants for War-office supplies, so that there is a ready 
outlet for all the timber that is coming to hand. The 
large proportion of it is coming from Canada, and although 
several large consignments have arrived within the past 
few weeks this has had no effect on prices, which are 
exceptionally firm, and are likely to remain so. A steady 
trade is reported in teak logs and decks, and prices of both 
are inclined to advance further. A moderate business is 
also being done in pitch pine and Oregon pine, mostly in 
shipbuilding dimensions. There are numerous inquiries 
for birch logs, but these are apparently scarce in Canada 
this season, as otherwise imports might be looked for in 
view of the high prices ruling at present. Arrivals are 
fairly regular, and include spruce deals from the St. Law- 
rence and teak from Rangoon. 


Pig Iron. 


Four additional furnaces have been put in blast 
in Scotland during the week, and the total number is now 
seventy-one, compared with eighty-three in the correspond- 
ing period of 1913. The recent reduction in prices has not 
so far induced consumers to increase their purchases and 
prices have been further reduced to the extent of 6d. per 
ton. Business in the home market is of small dimensions, 
while the export trade continues quiet, but it is reported 
that the inquiry from some quarters is improving. Deli- 
veries against contract are light and stocks in makers’ 
yards are increasing. The tendency in the Glasgow pig 
iron market throughout the past week has been towards 
recovery, and in the course of business cash buyers were 
quoted at 49s. 8d. per ton. The closing price was not so 
good, however, but compared with the preceding week 
showed an advance of 5!d. per ton at 49s. 5d. cash buyers. 
The total turnover was round about 4000 tons. Middles- 
brough stores continue to increase and now amount to 
106,380 tons, compared with 163,689 tons at this time 
ast year. 


Quotations. 


The prices of Scotch makers’ iron are as follows : 
—Monkland, f.a.s. at Glasgow, No. 1, 63s.; No. 3, 61s. 6d.; 
Govan, No. 1, 62s. 6d.; No. 3, 61s. 6d.; Carnbroe, No. 1, 
67s.; No. 3, 62s. 6d.; Clyde, No..1, 68s.; No. 3, 63s.; 


Gartsherrie, Summerlee and Calder, Nos. 1, 68s. 6d.; 
Nos. 3, 63s. 6d.; Langloan, No. 1, 70s.; No. 3, 65s.; 
Glengarnock, at Ardrossan, No. 1, 70s.; No. 3, 65s.; 


Eglinton, at Ardrossan or Troon, No. 1, 62s. 6d.; No. 3, 
61s. 6d.; Dalmellington, at Ayr, No. 1, 63s. 6d.; No. 3, 
61s. 1d.; Shotts, at Leith, No. 1, 68s. 6d.; No. 3, 63s. 6d.; 
Carron, at Grangemouth, No. 1, 69s.; No. 3, 64s. per ton. 


Ferro-manganese Reduced. 


The associated makers of ferro-manganese 
intimate a reduction of 15s. per ton in the price of the 
metal, making it £10 15s. net per ton for 80 per cent., 
delivered at local works. 


Finished Iron and Steel. 


Steel makers are complaining of a lack of speci- 
fications for ship plates, and the consequent difficulty of 
keeping their mills employed; in fact, in one or two 
instances broken time is being experienced. Sectional 
makers are also suffering from a lack of specifications. 
The opinion is commonly held that things were rather 
rushed at the beginning of the war. Makers were certainly 
entitled to ask more for their production, not only on 
account of weeks of depression with low prices ruling, 
but the rise in raw materials and dearer money conditions 
rendered higher prices a necessity. Consumers, on the 
other hand, contend that prices were increased too 
quickly, and that many were caught in the midst of con- 
tract work. However, where prices are not tied by the 
Association they are now easing off, and there appears 
to be an all-round disposition on the part of producers 
to meet genuine buyers in a friendly spirit. The various 
departments of the iron trade are experiencing quieter 
conditions. Black sheet makers are not now so active 
in the heavy department, while the light gauges continue 
in poor demand, which has been the case for some time 
back. The malleable iron trade is not improving. There 
is a reduced demand for iron bars, hoops and strips, 
and steel bars and outputs, which previously were con- 
siderably below the productive capacity of the plants, 
have shown further shrinkage. Prices remain on the basis 
of £7 12s. 6d. per ton, less 5 per cent. for ‘* Crown ” bars 
for home delivery. 


The Coal Trade. 


There has been no change of note in the Scotch 
coal trade. The market in the West of Scotland is firm, 
and prices in some instances are increasing. The best 
qualities of round coal continue in good request, while 
the secondary sorts in some cases have experienced a 
rapid improvement on account of an increased local 
demand due to the fact that several furnaces have been 
put into blast again within the past week or two. Best 
splints and ells are in strong demand, while secondary 
splints are in decidedly better request. Nuts of all sizes 
meet with a fair business. In the East of Scotland con- 
ditions are not so satisfactory. In the Lothians district 
every possible concession is given to buyers, but the 
effect of the war is keenly felt. It is understood, however, 
that the collieries have booked a number of fresh orders 
which will materially help to work off the stocks of coal 
which have accumulated. In Fifeshire the bulk of the 
business passing is confined to screened navigation, 
first-class steams and washed nuts. Shipments continue 
to show a falling off, but this is only natural in view of the 
loss of the Baltic trade. The aggregate shipments from 
Scottish ports during the week amounted to 241,402 tons, 
compared with 263,829 in the preceding week and 347,273 
tons in the corresponding week of 1913. Ell coal is quoted 
f.o.b. at Glasgow, 11s. 6d. to 11s. 9d,; splint, 11s. 6d. to 
lds.; navigation, 14s. to 14s. 6d.; steams, 10s. 9d. to 
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12s. 6d.; treble nuts, 11s. 6d. to 11s. 9d.; doubles, 10s. 3d.; 
and singles, 10s. per ton. 


New National Union of Scottish Miners. 


A conference of the Scottish Miners’ Federation 
was held in Glasgow during the past week, when a proposal 
to form a new organisation, to be known as the National 
Union of Scottish Miners, was adopted. According to 
the constitution and rules, each county organisation shall 
have control of its own affairs pertaining to the collection 
of dues and all other matters, with the exception of strikes 
or locks-out, which shall be controlled by a central com- 
mittee in conjunction with the officials of the districts 
affected. In the event of a dispute arising in any district 
necessitating a stoppage of work, strike pay at the rate 
of 12s. per member per week and Is. for each child under 
fourteen years of age, shall be disbursed from the central 
fund, the management committee to have power to call 
up levies to meet all requirements. Mr. Robert Smillie 
was elected president; Mr. John Robertson, vice- 
president ; Mr. William Adamson, treasurer. It was 
unanimously agreed to inaugurate the new union on 
October 31st. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


Very little of a noteworthy character has 
oceurred since a week ago either in the market for steam 
coals or the conditions governing it. Shipments last 
week were not so satisfactory, but this, as was pointed 
out, was not unexpected, as tonnage was not good and 
there were numerous vacant loading berths at the various 
docks. The returns, however, of the Customs are not a 
true guide as to the actual position, inasmuch as they do 
not disclose the activity of the Admiralty authorities, 
and as increased shipments for the Navy mean a reduction 
in the amount of business that can be done by the general 
trader, the figures as to exports for foreign destinations 
to that extent are lower. It was well known that the 
Admiralty was taking very substantial quantities of 
coal last week and the.week before by the fact that for the 
ordinary exporter it was a matter of the utmost difficulty 
to arrange for supplies. The total shipments last week 
from Cardiff, Newport, Swansea, and Port Talbot are 
returned at 338,205 tons, as against 381,249 tons in the 
preceding week and 607,593 in the corresponding period 
of last year, a decrease of 269,388 tons. From the port 
of Cardiff alone exports came to 206,338 tons, which were 
less by 167,717 tons on the corresponding period of 1913, 
and compare with 230,140 tons in the preceding week. 
Newport shipments were only 63,324 tons, as against 
71,725 tons in the week before, and as against 113,524 
tons in the corresponding week of 1913. Relatively 
Swansea did the best, as the quantity dispatched was 
62,223 tons, as compared with 63,474 in the preceding 
week, while the total only marks a decline of 16,494 on 
the same period of last year. Port Talbot made a very 
poor showing and the total was only 6320 tons, which 
was sent to French ports. 


Coal Exports, 


A very close supervision is being maintained 
over shipments of Welsh steam coals. It is only a week 
or two ago that exporters were ordered by the Customs 
authorities to give a statutory declaration that the coals 
shipped were for the countries to which cargoes are cleared, 
but. now conditions are more stringent still, and in some 
cases shippers have to give a sworn statement that the 
coals are for use in the country to which they are being 
sent. This rule has not general application. Certainly 
every step that is possible is being taken to secure that 
coals shall not fall into the hands of enemy countries. 
Permission from the Admiralty authorities has also to be 
obtained before coals of Admiralty quality can be shipped. 
The conditions under which business in the better grades 
of coal is conducted are not free from the infliction of 
hardship upon individual exporters, as although the 
authorities have granted permission to collieries to effect 
sales to the ordinary merchant, sanction has subsequently 
been countermanded as the Admiralty required the sup- 
plies itself, and at the last moment the merchant has been 
left with the chartered vessel on his hands to do the best 
he could under the circumstances. This may be an 
isolated case, but it is illustrative of the risk which exporters 
run, and under any circumstances the uncertainty which 
prevails as regards getting the coals arranged for is sufficient 
to make things difficult. At the very best operations can 
only be on a hand-to-mouth principle, which is the practice 
as a matter of fact throughout the market. 


Forward Contracts. 


There has been a little more talk of contract 
business over 1915, but as yet it has hardly got beyond 
the very preliminary stage. Collieries here and there have 
been sounded, but so far without much effect. With the 
war on and the Admiralty having prior claim on the out- 
puts of the collieries on their “ list ” it is hard to see how 
any of them can enter into any definite arrangement to 
supply over any length of time. Such business must 
necessarily be subject to certain conditions, such as the 
demands of the Admiralty. Nevertheless one or two of 
the ordinary second Admiralty coal collieries have been 
approached, but so far as can be ascertained there is very 
considerable divergence of view as to price. Contracts 
for the current year for ordinary second Admiralties run 
about 17s. to 17s. 3d. per ton f.o.b. Very few, if any, 
exporters expect to get on at these figures for 1915, and 
would probably reckon about 17s. 6d. to 18s. as about a 
fair idea, but there is reason to believe that colliery 
salesmen, in view of the possibly continued heavy require- 
ments of the Admiralty, regard 6d. or even more above these 
figures as being nearer the value of any coals that they may 
have to spare. In view, however, of the claims upon them 


from the Admiralty and the obscurity of the future, 
owners have not given by any means the consideration 
to contract business that is usual at this period of the year. 
There has also been some inquiry for Monmouthshires, 





chiefly Western Valleys, and buyers have indicated for 
the latter 16s. 3d., but sellers have mentioned 17s., at 
which figure they would be only too ready to conclude 
business ; but there is nothing being done at this price, 
and the figure at which operations will eventually be 
arranged will probably be somewhere about I6s. 6d. per 
ton. At the moment nothing has come to hand regarding 
the allotment of the Egyptian State Railways contract 
for the supply of 360,000: metric tons of ordinary second 
Admiralty coals and best black veins from December Ist 
to July 3lst next. Tenders have gone in and were opened 
on the 20th inst. As a rule some idea as to the prices 
sent in is available, and this year it is reported that the 
figures. vary from 16s. 6d. to 17s. 9d. per metric ton. 
These prices are not confirmed, but it is well known that 
only about half the number of firms has tendered. The 
report that prices run as low as 16s. 6d. has caused con- 
siderable surprise, as among middlemen it was not expected 
that anythting under 17s. 6d. would be tendered. At any 
rate it is safe to say that only a very small quantity has 
been offered at 16s. 6d. It is a figure that no middleman 
could cover himself for with the colliery at the present 
time, and could only have been sent in by a colliery firm 
direct. Providing that the report is true, it shows that 
views as to business over next year are more divergent 
than was anticipated, and can only be explained by the 
fact that, if the war continues over the period covered by 
the contract and business runs on the hand-to-mouth 
system, with financial difficulties always in evidence, 
some owners consider it prudent to get something definite 
on their books in order to find a regular outlet for part 
of their production. 


Patent Fuel. 


In the patent fuel line the first inquiry of any 
magnitude is that of 102,000 tons for the Algerian State 
Railways on the c.i.f. basis, supplies having to be delivered 
at the usual ports from November to June next. Another 
inquiry for patent fuel is for 47,000 tons for the North of 
Spain Railways, the delivery being from January to 
October. This business is on the c.i.f. basis, and it is 
reported that prices have gone in on the basis of 17s. to 
19s. for the fuel. 


Current Business. 


The inquiry as regards current business has 
this week been rather quiet, but shipments are nevertheless 
likely to be moderately good, as last week a fairly con- 
siderable quantity of tonnage was taken up for this week’s 
loading. Chartering at the moment is quiet, as freight 
rates, more particularly for upper Mediterranean ports, 
show a very firm tone, and as shipowners are holding for 
even better figures very little tonnage is being fixed. 


This will not affect shipments so much this week perhaps | 


as next. The fact that the Admiralty was not such a 
heavy shipper this week as during the past fortnight was 
concluded from the readiness of some of the salesmen of 
Admiralty coals to quote for supplies. The very best 
qualities were full up with the naval requirements, but 
of other grades coals were more easily obtainable, but as 
the general trader was not so keen on buying, the tone 
was certainly easier, although this was not reflected to 
any extent in actual reductions in values. Superior 
seconds were quoted at 19s. 6d. to 20s., and ordinary 
seconds at 18s. 6d. to 19s. Dry coals continued firm, 
best being nominally 22s., although sellers would take 
21s. 6d., while ordinary descriptions ranged about 19s. 6d. 
to 20s. 6d. Monmouthshires were a steadier section than 
a week ago. Stems have filled up, and there is not the 
weakness for spot loading that formerly existed, although 
irregularity has not by any means been eradicated. Best 
black veins were quoted in some instances up to 17s. 6d., 
but 16s. 9d. or 17s. up to 17s. 6d. was about the range, 
with Western Valleys ruling about 16s. 3d. to 16s. 6d., 
and best Easterns from 15s. 6d. to 15s. 9d. Nos. 2 and 3 
Rhondda maintained last figures, but nuts and peas 
continue very firm and in good demand. Small coals 


have weakened and there is not so much inquiry about. | 


Best bunkers have eased to 7s. 9d. to 8s., with seconds 


about 7s. to 7s. 6d. Cargo sorts have declined also and | 


range from about 5s. up to 6s. 3d. for the best qualities. 
Coke maintains a steady tone, but patent fuel is still 
slow to move off and prices remain about 17s. to 18s. 
Pitwood appears to have about touched bottom at 19s. 
to 19s. 6d., but the possibility of much improvement 
for a time is not by any means certain. The market 
retains much of the dulness characterising it of late. 
Sales of wood have been effected by local importers to 
buyers at Bo’ness and Manchester for the collieries in 
Fifeshire and Lancashire respectively, and this has to 
some extent relieved the position, while there are not 
now quite so many cargoes due to come along in the 
course of the next week or two. This may steady the 
market, but the process of improving values is regarded 
as likely to be very gradual indeed. 


Labour Situation. 


The position of affairs in the coalfield as regards 
the labour situation is very satisfactory on the whole. 
In the steam coal area in particular employment is good, 
and a shortage of men obtains at many collieries, resulting 
in the diminution of outputs. A number of disputes 
has been settled and men have got back to work, while 
in other cases questions at issue are in a fair way towards 
settlement. The Banksmen’s Committee has effected 
settlements at nearly all the collieries in the coalfield. 
The terms agreed upon are not compulsory, and there 
are a few instances where the men have not accepted 
them owing to the fact that a reduction of hours would 
have meant a reduced wage. The application made 
recently by the coalowners that during the period of the 
war an endeavour should be made to reduce the limit 
of age at which boys are allowed to enter the mines, has 
been considered by the Executive Committee of the 
South Wales Miners’ Federation, but the Committee has 
decided not to entertain the proposal, and consequently 
no alteration will be attempted. Last week reference 
was made to the decision of the Tredegar Iron and Coal 
Company to close the Whitworth Colliery, owing to the 
fact that as so many men have left to join the Forces, it 
is not remunerative to work the pit. The closing affects 
about 700 men, and the miners have since held a meeting 
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at which it was decided to make a strong appeal to the 
company to withdraw the notices pending a plan of 
arrangement for working the pits through another colliery 
so that the men would gradually find places and alsy jy, 
view of. the Government advice to carry on busines; ag 
usual during the war. Employment in the western and 
anthracite district of the coalfield is much better, and 
in view of the business which has come along there jg 
every prospect of pretty regular work. At the Cariiff 
Newport and Barry docks work has been very satisfaci ory. 
Imports have been on a very fair scale, and, in faci, a 
shortage of labour has occurred for discharging a vessel 
loaded with pitwood. Ship-repairing operations cont i:ue 
on a very fair scale. At Swansea work during the j,st 
week has not been quite so good, as there was a reduc: ion 
in imports. The Ocean Coal Company, Limited, jas 
acquired land near to No. 2 Dock at Barry, on whic, it 
is reported that patent fuel and coal-washery plani is 
to be erected, and it is expected that eventually this \ ll 
provide employment for a very considerable number of 
hands, but it will be some time before the works are 
erected and complete. 


Approximate Values. 


Steam coal: Best Admiralty large, 21s. to 22s. 
best seconds, 19s. 6d..to 20s.; seconds, 18s. 6d. to 1\s.; 
ordinaries, 17s. 6d. to 18s.; best drys, 21s. 6d. to 22s; 
ordinary drys, 19s. 6d. to 20s. 6d.; best bunker smalls, 
7s. 9d. to 8s.; best ordinaries, 7s. to 7s. 6d.; cargo smii\!s, 
5s. 9d. to 6s. 3d.; inferiors, 5s. to 5s. 6d.; washed smai!s, 
8s. 6d. to 9s. 6d.; best Monmouthshire black vein lar. «, 
16s. 9d. to 17s. 6d.; ordinary Western Valleys, 16s. to 
16s. 6d.; best Eastern Valleys, 15s. 3d. to 15s. 6d.; seconi|s, 
Eastern Valleys, 15s. to 15s. 3d. Bituminous coai : 
Best households, 19s. to 20s.; good households, 17s. to 
19s.; No. 3 Rhondda, large, 16s. to 168. 6d; smalls, 
9s. to 10s.; No. 2 Rhondda, large, 13s. to 13s. 3d.; throug), 
| 10s. to 10s. 6d.; smalls, 6s. 6d. to 7s. 6d.; best washed 
| nuts, 17s. to 18s.; seconds, 14s, 6d. to 15s.; best washed 
| peas, 14s. 6d. to 15s.; seconds, 13s. to 13s. 6d. Patent 
| fuel, 17s. to 188s. Coke: Special foundry, 29s. to 30s; 
| good foundry, 22s. to 25s.; furnace, 17s. to 198. Pitwood, 
ex ship, 19s. to 19s. 6d. 





LATER. 


Writing later our correspondent: states that the coal 
market, instead of holding firm, has developed weakness. 
Best Admiralties must be left out, of account, as the 
Admiralty authorities are very busy with these descri)- 
tions, but as regards other qualities shipments for the 
Navy and other administrations are not sufficient to keep 
them steady, especially as the current inquiry has been 
very largely checked by the fact that tonnage has become 
increasingly difficult. Prompt boats are very scarce, 
| and freight rates, although erratic, are daily advancing, 
| more particularly for upper Mediterranean ports. Quite 
|recently chartering was very active for North French 
| ports, and the pressure there on the discharging facilities 
is so great that for the time being business is affected. 
There was very little fresh news regarding the Egyptian 
State Railway’s contract, but it was currently reported 
that the Administration was unlikely to take anything 
like the full quantity for which firms were asked to tender, 
and it was believed that the amount would be round about 
120,000 tons. 

Tt was fully expected by this time that the Chamber of 
Commerce would have received some information as to 
what arrangements the Treasury, in conjunction with 
the banks, had made for assisting traders to meet their 
pre-moratorium obligations, as the moratorium ends on 
November 4th. Negotiations between the Treasury and 
the banks are reported to be still in progress, and it is 
presumed that the main question at issue is as to what 
proportion of risk the Government will cover the banks 
for losses which may be incurred in advancing facilities 
to traders who have money locked up abroad. On the 
authority of the president of the Chamber of Commerce, 
the amount tied up abroad is nearly a million and a-half 
| pounds, as regards Cardiff traders alone. 

As regards variation in values on the market, ordinary 
second Admiralties are obtainable at 18s. 6d. to 18s. 9d. 
Dry coals have weakened, and are now quoted at 21s. 
to 21s. 6d. for the best qualities, and 19s. to 20s. for 
| ordinary descriptions. Monmouthshires have become 
more irregular, some coals are strong and others extremely 
weak, prices thus being dependent entirely on the indi- 
vidual position of the collieries. Washed duff is firmer 
at 10s. to 11s. 6d., but small coals are easy and plentiful. 
Best bunkers are now better represented by 7s. 6d. to 
7s. 9d. Pitwood, although remaining round about 19s. 
to 19s. 6d., continues to show a steadier tone now that 
sellers have pretty well disposed of the heavy supplies. 





Newport (Mon.). 


The market in Monmouthshire coals opened 
this week with a rather brighter tone than for some time 
past. Inquiries have been more numerous and collieries’ 
| stems have filled up better, but the improvement has 
not been such as to cause any upward move in prices, 
except in isolated instances. The influx of new business 
was very much required in fact to keep values up to their 
present levels and really to justify them. Tonnage sup- 
plies are better, but there is room for further improve- 
ment. Shipowners, in view of the demand for boats, 
are holding off for higher rates. Small coals are a very 
slow section and prices are only barely steady. Pitwood 
is irregular and rules about 19s. 6d. to 20s., although none 
too steady at that. Approximate prices :—Steam coal : 
Best Newport black vein large, 16s. 6d. to 17s. 3d.; 
Western Valleys, 16s. to 16s. 6d.; Eastern Valleys, 15s. 3d. 
to 15s. 9d.; other sorts, 15s. to 15s. 3d.; best smalls, 
6s. 3d. to 6s. 9d.; seconds, 5s. 9d. to 6s. Bituminous coal : 
Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. Patent 
fuel, 17s. 6d. to 18s. Pitwood, ex ship, 19s. 6d. to 20s. 


Swansea, 


Compared with a few weeks ago the anthracite 
coal market has improved almost out of recognition. 
Business, comparatively, is extremely brisk and order books 
show quite a healthy complexion such as to warrant the 
expectation of work at the pits being regular for some weeks. 








The prices of last week have been fully maintained, while 
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sellers have in many cases advanced prices. All anthra- 
cite large descriptions show a thoroughly good tone, 
while for Swansea Valley kinds marked an advance as 
prompt supplies are difficult. Red veins give evidence 
of improvement and prices are likely to be raised again 
before long. Machine-made qualities are in satisfactory 
demand, though the smaller sizes nuts and peas are un- 
changed in value. Rubbly culm and duff are still very 
excessive in supply and difficult to dispose of. Prices 
ave about as low as they can possibly be. Steam coal 
quotations are firm, the inquiry keeping up to a fair level. 
\pproximate values :—Anthracite : Best malting large, 
»iy, 6d. to 24s. net; second malting large, 19s. 6d. to 
» ts, 6d. net ; big vein large, 19s. 6d. to 21s. 6d., less 2$ per 
cont.; red vein large, 14s, 6d. to 15s. 6d., less 2$ per cent.; 
machine-made cobbles, 22s. 9d. to 23s. 9d. net; French 
nuts, 23s. 6d. to 24s. 6d. net; German nuts, 22s. 6d. to 
235, 6d. net; beans, 19s. to 19s. 9d. net ; machine-made 
large peas, 14s. to 14s. 9d. net ; rubbly culm, 3s. 9d. to 
ts. 3d., less 2 per cent.; duff, 2s. 6d. to 3s. net. Steam 
coal: Best large, 18s. 6d. to 22s., less 24 per cent.; seconds, 
7s. to 18s. 3d., less 2) per cent.; bunkers, 10s. 3d. to 
lis. 6d., less 2} per cent.; smalls, 5s. 6d. to 6s. 9d., less 
2) per cent. Bituminous coal: No. 3 Rhondda large, 
lis. 6d. to 17s. 3d., less 2} per cent.; through and through, 
13s. 6d. to 14s., less 24 per cent.; smalls, 9s. 6d. to 10s. 6d., 
less 24 per cent. Patent fuel, 16s. to 16s. 6d., less 2} per 
cent. 


Tin-plate and Other Quotations. 


The tin-plate industry gives no sign of any imme- 
diate expansion in operations. ‘The number of works idle 
is still very large. Fresh orders are slow to come along 
and prices show no improvement. The yield from the 
Morriston group of works has been better, and several are 
working full time, while four extra mills have been put 
into operation at the Duffryn Works. The galvanised 
sheet trade is very dull, but steel works are reported to be 
active. At Ebbw Vale and Dowlais work has been fairly 
brisk, and Messrs. Guest, Keen and Nettlefold’s have 
secured an order from South Africa for 20,000 tons of steel 
rails in face of very keen competition from the United 
States and Canada. The following are the official quota- 
tions from the Swansea Metal Exchange :—Tin-plates, 
&e.: LC., 20 x 14 x 112 sheets, 12s. 9d.; I.C., 28 x 20 

56 sheets, 13s. to 13s. 14d.; I.C., 28 x 20 x 112 sheets, 
25s. 6d.; LC. ternes, 28 x 20 x 112 sheets, 23s. 3d.; 
galvanised sheets, 24g., £13 10s. per ton. Copper, £54 10s. 
to £55 per ton cash. Silver, 22$d. per ounce. Iron and 
steel :—Pig iron: Welsh hematite, 71s. to 72s. dd.; East 
Coast hematite, 70s. to 71s. c.i.f.; West Coast hematite, 
to 75s. Steel bars: Siemens, £4 15s. per ton; 
Bessemer, £4 15s. to £5. Steel rails, heavy sections, 
£6 7s. 6d. Iron ore: Rubio, 17s. to 17s. 6d. per ton. 

LATER. 

Later information shows that there has been a fair 
amount of purchasing for the Continent, and it is under- 
stood that orders have been received for tin-plates from 
Japan. Values, however, remain weak on account of the 
necessity of clearing stocks, The tin stamping trade is 
active meeting Government demands, and the spelter 
trade is also good, prices having stiffened rather, but the 
galvanising industry is dull. Steel bars continue to meet 
with a fair demand. There are, however, over 200 mills 
idle. It is reported at Blaenavon that the Siemens furnace 
and the tire mills are to be restarted at an early date. 
For over two months there has been no work there. 





TAs. 


Newport Metal Exchange. 


It was reported that business in the iron and steel 
matkets was quiet and the inquiry forward was slow. The 
tendency of values was easier. Considerable dislocation 
is being caused at mills at work by the departure of men 
on active service. A fall of 5s. per ton in the official basis 
for bars is recorded, the price being £4 15s. to £5 per ton 
for both Bessemer and Siemens qualities. There is very 
little activity in the rail section, heavy rails being offered 
at £6 5s. with the usual extra for lights. As regards the 
blast furnaces, there is no development, except that it is 
expected that another furnace in the district will be damped 
down shortly. Values are easier, the inquiry being poor. 
Stocks at the tin-plate works are increasing. Business is 
difficult although there is a somewhat better inquiry. 
= prompt delivery slight concessions in prices are obtain- 
able, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are informed by Mr, Perey Pitman, of 25, Victoria-strect, 
Westminster, 5.W., that he will, during the war only, supply 
any firm of engineers with any special parts required for the 
making of his turbines, such as buckets, runners, nozzles, 
thus enabling euch firms to make all heavy parts, such as bed- 
plates or housings themselves. e is also, in special cases, 
prepared to supply the wood patterns and working drawings 
to colonial firms, during the war, so that all heavy parts can be 
made on the site, thus affecting a great saving in freight, &c. 





Conrracrs.—The Hydraulic Engineering Company, Limited, 
Chester, has obtained the order for the triple-expansion vertical 
hydraulic pumping engine, recently advertised, for the Man- 
chester Corporation, to the requirements of the engineer, Mr. 
L. Holme Lewis. This engine will be the first of its size for 
Manchester, its capacity and design being similar to those of 
the engines in use at Grosvenor-road for the London Hydraulic 
Power Company. 

A well got up catalogue, entitled ‘‘ Suspension Bridges,”’ has 
been forwarded to us by George Cradock and Co., Limited, of 
Wakefield. It deals mainly with the New Hazelton bridge, 
spanning the Bulkley River in Western Canada, and is a very 
interesting publication, for not only does it illustrate and 
describe this new bridge, but also an old and very unsafe-looking 
structure which was erected near the site a good many years 
ago. It is a wooden bridge built by the Hagwilgit Indians, 
and is the third they built at this spot, the previous two having 
been washed away by high water. The present structure has 
been in use for thirteen years and is invested with something 
of a romance, for it is largely bound together with telegraph 
wire left by an American telegraph company, which hoped to 
reach Europe vid the Behring Sea, this scheme being abandoned 
after the successful laying of the Atlantic cable. From the 


point of view of general interest this publication is far in advance 
of most trade publications. 


other end of the stud is screw threaded so that it can be caused 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. ‘ 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 








of the lete Speci/ 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent, 


STEAM ENGINES. 





21,890. September 29th, 1913.—ImproveMENTs IN APPARATUS 
RELATING TO THE WITHDRAWAL oF AIR AND WATER FROM 
Steam ConpENsERs, Donald Barns Morison, of Hartlepool 
Engine Works, Hartlepool. 

The aerated vapour is discharged from the condenser A by a 
steam jet device B into a heater C, in which the steam is con- 
densed by direct contact with condensate withdrawn from the 
condenser by the pump G, which discharges a controllable 
quantity through the valve E and pipe F into the heater C, from 
which aerated vapour is withdrawn by the pump H that is 
supplied with a continuous and regulated quantity of cooled 
water by way of the valve J and pipe K from the cooler X. The 
heated condensate is delivered from the heater C through a 
water sealed looped pipe W into a vertical pipe U connected 
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with the upper and lower portions of the condenser, a valve I 
being inserted in the pipe. Under normal conditions when the 
condenser is under full load a portion of the condensate sufficient 
to condense the steam from the steam jet is delivered through 
the pipe F into the heater C, wherein it is heated and from whence 
it flows through the pipes W and U into the lower portion of the 
condenser, where it mixes with the condensate, which is bene- 
ficially raised in temperature. When the condensate produced 
in the condenser is reduced to such an extent that the water 
circulating through the heater becomes too hot to condense the 
steam therein, then the valve I is partly or wholly closed so that 
water from the heater is delivered into the upper portion of the 
condenser over the cooling surface, whereby a reduction in the 
temperature of the water is effected. There are four other 
illustrations.—October 7th, 1914. 


STEAM GENERATORS. 


25,893. November 12th, 1913.—ImpROVEMENTs FOR PREVEN- 
TION OF PirriING AND CorRosION IN STEAM BOILers, 


Charles Haythorpe, 7, Bowling Green-street, Kennington, 
S.E 


te 

This invention relates to the prevention of pitting and corrosion 
in steam boilers by means of composite plates of zinc and carbon, 
and has for its objects to render such plates more efficient, 
constant in action, durable, and productive of a higher voltage 
than previously proposed composite plates. A A are the zine 
plates and B the carbon plate enclosed between and in close 


contact with them. The zines and the carbon are drawn tightly 
together by means of bolts C C and the composite plate is tightly 
secured in good metallic contact with a stud D by being forced 
hard up to its shoulder D! by means of a nut at one end. The 


to make good, and, if desired, permanent metallic contact with 
some suitable part of the boiler ; for example, one of the plates 
of the shell or furnace or one of the stays of the boiler. The 
zine plates are each provided with a circumferential lip A’ for 








the purpose of more effectively preventing the entry of grease 


and sediment and also for increasing the surface contact between 
them and the carbon plate. Further, the lip A! increases the 
strength of the zine plates and effectually prevents any pocket- 
ing or buckling that may take place notwithstanding the pre- 
sence of the bolts ©. Graphite is shown at E FE and is in the 
form of plugs let into holes formed in the carbon B during or 
subsequent to the manufacture of the latter. In some cases, 
in carrying out this invention, a copper sleeve F having a flange 
F! is interposed between the composite plate and the stud D for 
the purpose of providing a yielding or ductile connection between 
the composite plate and the stud.—October 7th, 1914, 


INTERNAL COMBUSTION ENGINES. 


24,662. October 30th, 1913.—ImproveMENtTs In MEANS FOR 
PREVENTING LEAKAGE Past THE BEARINGS OF ROTATING 
Suarrs oF INTERNAL ComBusTION EnNcines, Triumph 
Cycle Company, Limited, and Charles Walter Hathaway, 
both of Triuniph Works, Priory-street, Coventry, Warwick- 
shire. 

This invention relates to washer devices used for preventing 
leakage of oil past the bearings of rotating shafts, ae it has for 
its object to provide a simple self-contained washer device ready 
for application to an engine which will prevent leakage even in 
cases where the pressure on one side of the washer fluctuates, 
such as is the case in a two-stroke internal combustion engine 
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of the crank case compression type. The washer A is annular 
and of leather or other slightly flexible yet fairly tough material. 
The inner edge B is distorted as shown, and the washer is secured 
to a carrier C as by rivets or screws D. The washer in place in 
the carrier can then be used where required. In the case shown 
in the lower left-hand drawing it is provided with a dowel pin E 
which engages a notch in the crank chamber and the inner edge 
B of the annular washer contracts on to the crank shaft X. As 
wear takes place the leather tends to take its original flat shape 
so that it maintains its grip and leakage is prevented. It will 
be seen that the invention provides a self-adjusting washer 
which is extremely simple and effective.—October 7th, 1914. 


SWITCHGEAR. 


8456. April 3rd, 1914.—IMprovep ComBINATION ELEcrric 
Swrrcu aNp Fuse, Arthur Henry Short, 103, Hazelbury- 
road, Upper Edmonton. 

The lever A pivoted at:B has connected to it one or more 
links ; two links C are shown. These links are connected to 
the contact bridges D, which are of insulating material with 
contacts E at each end. To these contacts are connected the 
fuse tubes F of insulating material with metal ends. The fuse 
wire or strip is threaded through the tube and connected te the 
contact by the screw G. An aperture H in the tube permits the 
escape of vapour and melted metal. The contacts E on the 
contact bar D when the switch is “‘on” are pressed into the 
spring jaws I, which have projections L, into which the leads 
are tightened by side screws. These jaws are fixed to the base 
by means of a bar M of porcelain or suitable material which 
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has sides which cover the jaws and protect the live parts of the 
switch from accidental contact when the switch case is opened, 
which can only be done when the switch is “ off.” The catch 
N on the cover is held by the lever A when in the “ on ” position, 
thus preventing the cover being moved. The lever A is actuated 
by the forked lever O, which has a range of movement to allow 
the lever A to be moved either up or down when the highest 
pressure of the flat spring P is reached in the mid position, so 
that both the make and break are controlled by the spring P 
independent of the handle R and fork O, which only start the 
movement. The flat spring P is secured at each end to the 
base at T and U and passes at about its middle through an 
attachment V on the lever A so that it can slide as it assumes 
its positions of maximum and minimum pressure. The forked 
lever O is moved by a handle R working in the cover 8 of the 
switch, so that it is free from the lever O when the switch case 
is open and permits of the adjustment of the switch. In some 
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cases the handle in the cover is dispensed with and a removable 
key is used to work the forked lever O. © As the levers and other 
parts are all in one plane the switch is very flat.—October 7th, 
19h, 


TELEGRAPHS AND TELEPHONES. 


22,405. October 4th, 1913.—ImMprRoveEMENTs IN LAMP ANNUN- 
CIATORS FOR TELEPHONE SwitcHBoaRps, Western Electric 
Company, Limited, of Norfolk House, Victoria Embank- 
ment, Westminster, George Howard Nash, of 41, Ports- 
down-road, London, W., and Bertram Barnett Grace, of 
Wallercote, Upminster, Essex. 

The frame A is made of sheet metal and comprises a plate B 
riveted at C D to the end plates E F. To this plate B are secured 
by suitable fastening means, such as pins G, the springs H I, 
between which are clamped the lamps J, these springs also serving 
to conduct current to the lamps. The end plates E F are recessed 
at K L to receive the shield M, these plates being of spring metal. 
The shield may be composed of two corrugated plates of sheet 
iron fastened together in any suitable manner. The front strip 
N is counterbored at O to receive the opals P, and has D-shaped 
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projections Q at its ends which fit into slots R in the end plates 
K L. Screwed to the middle of the plate B is an upright member 
8S adapted to aid in supporting the shield M. This member or 
stay has a projection T punched out of the material thereof. 
this projection acting with another projection U to position 
the shield M and maintain it in current relation to the front 
strip, with the channels V in alignment with the springs H I. 
To render more secure the front strip N, screw W is passed there- 
through and into the projection U of the stay 8. With this 
construction a cheap and efficient annunciator is produced 
wherein all danger of false signals caused by diffusion of light 
is obviated and clear signals ensured ; also lamps may be readily 
inserted in and removed from the frame with a minimum of 
labour and difficulty, the shield also serving to direct the lamps 
gn the springs and to hold them in such position.—October 
7th, 1914, 


TRANSFORMERS. 


22,394. October 4th, 1913.—ImMpROVEMENTS RELATING TO 
ALTERNATING-CURRENT TRANSFORMERS, David King Morris, 
Ph.D., and Morris and Lister, Limited, all of Carlton Works, 
Lockhurst-lane, Coventry. 

This invention has for its object to adapt alternating-current 
transformers with great simplicity and convenience for the pro- 
duction of sounds for call or signal purposes and for such other 
services as may be performed, by means of an intermittent 
magnetic attraction of a disc, plunger, movable armature or 
the like. On the diametrically situated core A of a magnetic 


N° 22,394, 
aa 





ring B are mounted the primary and secondary coils C and D, 
the system constituting a step-down transformer of any desired 
ratio. Between the primary and secondary windings is arranged 
a bent iron pole piece E serving as part of a leakage path in which 
an alternating magnetic flux is produced. The tips of the pole 
are situated adjacent to a flexible iron diaphragm F—or an iron 
armature on a disc of any other material—the air gap at the tips 
being made small. With the alternation of the flux the dia- 





phragm is vibrated and caused to produce the required sound. 
The whole is enclosed in a two-part case G. The piece E is 
for convenience in construction attached to a strip J which is 
clamped between the core and the case. Connections of the 
primary and secondary leads H and I are effected in any con- 
venient manner at the back of the cover. The subsidiary or 
auxiliary magnetic circuit may, to take a further example, com- 
prise a path formed of laminations of iron or of other magnetic 
material of a horseshoe or such other shape as will encircle the 
secondary winding. The vibration of the opposed ends of such 
an eucircling element will bring about the required sound 


emanations. This is equivalent to dispensing with the disc F 
and bringing the tips of the part E close together.—Oclober 7th, 
1914. 


GAS PRODUCERS. 


10,681. October 20th, 1913,—IMPROVEMENTS RELATING TO 
Gas or Vapour Propucers, Frank Guy Lang Biddle- 
combe, of 29, Kenilworth-road, Luton, Bedfordshire. 

This invention relates to the production of combustible gas or 
vapour from liquid fuel in an apparatus of the kind in which 
partial combustion of the fuel takes place in order to convert the 
remainder into a combustible gas or vapour. The object is to 
vary the capacity of the vessel in which combustion of fuel and 
generation of gas takes place, in order to compensate for possible 
variations in the velocity at which the gas is withdrawn. This, 
of course, varies greatly in the engine of a motor car which runs 
at various speeds. The higher the velocity the greater is the 
quantity of fuel used, and consequently a greater combustion 
chamber in the gas producer is needed than would be required 

with lower velocities. Thix gas producer comprises a vessel A 
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or combustion and generating chamber, having at one end the 
fuel pipe E, combined with a spray nozzle, and at the other end 
a cover Z with a gas outlet pipe C. The particular form of nozzle 
does not concern the present application. D represents air 
holes and L shows diagrammatically a sparking plug for initial 
ignition or re-ignition after extinction, though other heat- 
ing means could be employed. Pisa piston in the vessel A 
with a piston-rod P'. The piston either is not a close fit within 
the vessel or it has a hole or holes or slots P"', whereby the gas or 
vapour which is generated may flow by or through it, or both 
these features may be combined in the piston. Though the hole 
or holes or slots in the piston P—or the space around same— 
are not of such a character as to prevent the maximum supply 
of generated gas from flowing through them, yet they prevent 
any flame from passing to the other side of the piston P.— 
October 7th, 1914. 


SHIPS AND BOATS. 

16,771. July 15th, 1913.—ImpROVEMENTS IN OR RELATING TO 

AvuToMoBILE ToRPEDOES, Vickers Limited, of Vickers 

House, Broadway, Westminster, and Franklin Elijah 

Smith, of the Whitehead Torpedo Works (Weymouth), 
Limited, Portland Harbour Works, Weymouth. 

This invention relates to automobile torpedoes of the kind 
in which a heating apparatus is provided for heating the com- 
pressed air, serving as the motive fluid, prior to its delivery to 
the engine. A is the shell of the torpedo, A! the heating 
apparatus, and A'™ the engine. B represents the water-tight 
compartment which is bounded at its front and rear by partitions 
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B' B" respectively. The partition B! serves the purpose of 
insulating the compartment B from the adjacent balance 
chamber H, and with this object is made hollow and provided 
with forwardly and rearwardly directed openings K K! by 
means of which the sea water can enter and tune the hollow 
partition. The exhaust pipe L of the heating apparatus is pro- 
vided with a spring-controlled valve M, whose spring can be 
adjusted so that the pressure exerted by the flame and products 
of combustion in the heating apparatus can be varied at will, 
thereby obtaining a quick or slow combustion of the heat 
generating substance as required.—October 7th, 1914. 


MISCELLANEOUS. 


11,344. - May 8th, 1914.—ImprovemeN'ts IN Risine AND Dts- 
TRIBUTING MAINns TO WATER STORAGE ResERvVoIRS, Samuel 
Holt Donnelly, of Lytton-avenue, Letchworth, Herts. 

This invention relates to existing waterworks plant in which 
water is pumped from a well or borehole through a rising main 
discharging into and over the top of a reservoir placed some 
distance rearward of the pumps and the town or district to be 





supplied, the water then returning from the reservoir through 
a distributing main alongside the rising main and past the 
pumps onsits way to the town, ‘The invention has for its object 
to give facilities for coping with an increased yield of wator 
from necessary additions to the pumping plant without incurring 
the cost of a larger rising main or a larger distributing main 
between the pumps and the reservoir, The upper drawing is a 
plan of an existing waterworks plant, A being the reservoir 
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B the pumps, E the rising main, D the distributing main, and 
Hs the distributing main to the town. The lower drawiny is a 
plan showing the same plant with the additional pumps and tly 
improved combination of the mains. A is the reservoir, B tly 
eNisting pumps, and C the new pumps. D and E is the con. 
bined rising and distributing main, I is the special breeche 
piece, F is the short length of larger main, G and G! being thy 
brane! pieces for joining up to the pumps, and H the distributiny 
main to the town.——-October 7th, 1914, 





CATALOGUES. 





A PAMPHLET dealing with Vickers electrical and mechanical 
exhibits at the Ghent Exhibition has been forwarded to us from 
Vickers House, Broadway, 8.W. 

LANCASTER AND ToNnGE, Limited, Manchester.—The Lan- 
caster specialities, including pist steam traps, steam driers, 
and metallic packings and some notes on their working and 
construction, form the subject of this pamphlet. 

Hans RENOLD, Limited, Manchester.—We have received fromm 
this firm a pamphlet describing the application of the Renold 
chain for driving a textile mill at Keighley. The subject matter 
is largely a reprint of an article which appeared in an electrical 
contemporary. 

SANDERSON AND Mutts, Limited, of Elstow Ironworks, 
Bedford, have sent us a catalogue dealing with internal com- 
bustion engines, stationary and portable pumping engines, 
marine engines, water weed and sudd cutting machinery, 
narrow-gauge locomotives, pumps, steel windmills, &c. 


CuarLes CHURCHILL AND Co., Limited, St. Simon-street, 
Salford, Manchester.-—_Oxy-acetylene welding and cutting out- 
fits. The oxy-acetylene process’ has come to be recognised as 
an important factor in the economical welding and cutting of 
metals, and this catalogue contains particulars and illustrations 
of all the paraphernalia which go to form a complete equip- 
ment, 

J. W. Jackman anv Co., Limited, Caxton House, West- 
minster, London.—This general catalogue of foundry plant and 
requisites is claimed to be the most complete and comprehensive 
publication of its kind which has ever been issued. A glance 
through its pages would seem to confirm this claim, forit would 
be difficult to mention a foundry implement which is not included. 
As the book is fairly bulky, however, it would have facilitated 
reference if an index had been added. 

From White and Poppe, Limited, of Coventry, we have 
received a very artistic catalogue dealing with petrol engines 
and carburetters. The engines listed are intended for touring 
cars, commercial road vehicles, stationary work, marine work, 
tractors, railway vehicles, tramcars, and fire-engines. Com- 
ponent parts of these engines are illustrated and described and 
the special features clearly defined. The company’s works, we 
gather, are the largest of any in Great Britain that are devoted 
entirely to the t of engi and carburetters. 


Att kinds of supplies for electric traction and transmission 
lines are dealt with in a prehensive catalogue sent to us by 
Brecknell, Munro and Rogers, Limited, of Thrissell-street, 
Birmingham. It gives prices and other particulars of trolley 
standards for electric tramcars, locomotives, and cranes, trolley 
heads, overhead line fittings, insulating materials, car and 
depot equipments, automatic signalling, automatic point controls 
for tramways and railways, truck cleaners, rail grinding 
apparatus, and crane collectors. Engineers and others associated 
with electric traction work will find much in the catalogue to 
interest them. 

Davip BripcGe anv Co., Limited, Castleton, Manchester.— 
This catalogue deals exclusively with Cummins’ new patent 
horizontal cotton baling press, which consists of three main 
parts, namely; a hydraulic cylinder, a baling chamber and a 
loose cotton box, arranged all in one line. The backward stroke 
of the ram of the hydraulic cylinder to the left draws the cotton 
from the box into the baling chamber and the forward stroke 
condenses the cotton into a bale. A great advantage claimed 
for this type of machine is that it requires no foundations, and 
can be lard ¢ down on any ordinary floor. A description of the 
press appeared in THE ENGINEER, January 3rd, 1913. 

Ercuetts, Concpon AND Mur, Limited, Manchester.—This 
is a pamphlet dealing with the Eureka electric lifts, which are 
equipped with governors and safety catches. The makers claim 
that the latter never fail to stop the car if from any cause its 
speed of descent exceeds the maximum, The automatic con- 
troller is self-contained, being mounted on a single panel, and 
complete reliability is guaranteed even under the most severe 
working conditions, The whole duty of making and breaking 
current is taken by a specially constructed solenoid main switch, 
which is protected from arcing by a magnetic blow-out. The 
reversing switch does not commence to carry current until the 
reversal is complete. The resistance is gradually cut out by a 
solenoid-operated short-circuiting arm, the speed -being con- 
trolled by an adjustable oil dashpot. The electric interlock 
prevents interference from the “‘ up”? when the “down” is in 
operation, and vice versd. 
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The Training of Engineers. 

In the last days of the month there was 
issued to members of the Institution of. Civil Engi- 
neers the report of a Committee appointed after the 
1911 Conference to consider questions connected with 
the training, as distinguished from the education, of 
engineers. Prof. Unwin was chairman of this com- 
mittee, and the. other members are men well known 
in the profession. The committee made its report 
after long correspondence and after five small con- 
ferences had been held. This report was brought 
before the Council on July 7th and adopted. Its 
recommendations, which we may presume have been 
or will be acted on by the Institution, are that (1) 
Engineers who are taking young men for training 
should, where no regular indentures are given, sign 
an agreement at the beginning of the term stating 
that- opportunities “substantially equivalent” to 
those usually enjoyed by apprentices shall be given ; 
and (2) that when a young man has completed his 
training the engineer with whom he has worked 
shall mark on a printed schedule the subjects in which 
he has had opportunities of getting experience. 
Furthermore, engineers are to be requested in future 
to inform some agency, equivalent to the Appoint- 
ments Board, when they have vacancies and what are 
their'terms, and are invited to give preference to young 
men who have passed examinations which exempt 
them from the Associate Membership Examination. 
Unlike some previous advice given by committees of 
the Civils, the present recommendations are not 
generally applicable; they affect members and 
would-be members of the Institution only. We gave 
a long précis of the report last week, and discussed 
some of the points raised ; to-day, in another column 
we touch upon the evidence taken at the conferences. 


The Post-office Tube Railway. 


THE contract for the construction of the 
first portion of the Post-office underground tube 
railway was placed during the month, and the con- 
tractors are John Mowlem and Co., Limited. This 
undertaking, to which we have referred in past issues, 
is to consist of a tube line some 6} miles long, running 
between the Eastern District Post-office in White- 
chapel and the Paddington District Post-oftice, and 
forming connections on its way with Liverpool-street 
and Broad-street railway stations, and with the King 
Edward Building, Mount Pleasant, Western Central, 
Western District Post-offices, and the Western Dis- 
trict Parcel-office. The tube, which will vary in 
depth from 28ft. to 87ft. from the surface, will be 
9ft. in diameter, and will be furnished with two sets 
of 2ft. gauge lines. At the various stations the tube 
will, of course, be enlarged so as to allow space for 
the necessary platforms and for the arrangements 
for transferring the mail bags, parcels, &c., to and 
from the tube. It is expected that the work of 
construction will occupy some 18 months, and when 
it is completed it is proposed that a service of elec- 
trically-worked trains shall be instituted, these trains 
being automatically controlled on a system which 
has been carefully worked out by the Post-oftice 
staff, and which has been tested and found to work 
well on a short length of trial line. There will be no 
drivers on the trains; indeed, we believe that it is 
proposed that the trains shall be worked entirely 
unattended. Should this first section of the under- 
taking prove as satisfactory as is anticipated, exten- 
sions of it will be made so as to link up (a) London 
Bridge Station, the South-Eastern District Post- 
office, Waterloo Station, and the South-Western 
District Post-oftice with the King Edward Building 
Post-office.at the one end and the Western District 
Post-office at the other; (6) Mount Pleasant Post- 
office (1) with King’s Cross, St. Pancras, and Euston 
Stations, and with the North-Western District Post- 
office and (2) with the Northern District Post-oftice. 


Naval Actions and Incidents. 


THE month has been full of naval incidents, 
and looking at the material aspect of affairs we are 
bound to admit that the German fleet has some 
reason to be pleased with the exploits of certain of 
its members. On the 15th the German submarine 
U 9—the vessel responsible for the sinking of the 
Aboukir, Cressy and Hogue—torpedoed and sank 
H.M.S. Hawke off Peterhead. The Hawke, it is 


true, was an old cruiser, but she carried a valuable 
complement of lives, of which but few were saved. 
On the 11th the Russian armoured cruiser Pallada 
was torpedoed and sunk in the Baltic by a German 
submarine, with the loss of all her crew.’ This vessel 





was a modern one, being completed only in 1910. 
She was of 7775 tons displacement and carried a 
nominal complement of 568. She represents a loss 
to the Russian navy as great probably as did that 
of the three cruisers to ours. On the 17th the Japanese 
light cruiser Takachiho struck a mine in Kiao-Chau 
Bay and sank with the loss of 271 lives. This was 
an old vessel built in 1885 and of 3700 tons displace- 
ment. On the 18th, according to a Berlin report, 
the British submarine E 3 was sunk “in a German 
bay in the North Sea.” The report has apparently 
proved to be too true, for the vessel has failed to 
return and has been given up by the Admiralty as 
lost. The Emden has again made her liberty felt, 
and has been continuing her depredations on merchant 
ships in the Indian Ocean. At the end of the month 
a report came to hand from Tokyo to the effect that, 
disguised by the erection of a fourth funnel and 
flying a false flag, she torpedoed and sank the Russian 
cruiser Jemtchug and a French torpedo-boat destroyer 
off Penang. This report has since been confirmed. 
Finally, we have to add the loss of H.M.S. Hermes, 
torpedoed and sunk by a German submarine in the 
Straits of Dover on the 31st. The Hermes was a 
second-class light cruiser laid down in 1897. Up to 
December of last year she acted as the headquarters 
of the Naval Wing of the Royal Flying Corps and 
was specially fitted for carrying seaplanes. As 
commissioned for the war, her complement was 456. 
Nearly all the officers and crew were saved. We ought 
perhaps to add here the loss of a submarine D5 by 
contact with a mine on the 3rd inst. 


Naval Successes of the Allies. 


AGAInsT these material losses the navies 
of the Allies can certainly set a contra score, but, 
to give the devil his due, the balance is in favour of 
our enemies, so far at least as it can be assessed in 
number and importance of ships lost. A rather 
inglorious little action off the mouth of the Scheldt 
on the 17th between H.M.S. Undaunted, assisted 
by four ““L” class destroyers, and ‘four German 
destroyers resulted in the sinking of the latter without 
serious damage or loss of life to the British ships. 
The German craft were out-weighed, out-manned 
and out-gunned. Let us respect a brave enemy at 
all times and give whatever glory was going to the 
four German destroyers which, in these circumstances, 
fought a most plucky action. On the 6th the British 
submarine E 9, the destroyer of the Hela, torpedoed 
and sank the German destroyer 8S 126 off the mouth 
of the river Ems, and returned safely. According 
to official news from Petrograd, two German sub- 
marines were sunk in the Baltic on the 11th, after 
the attack on the Pallada, although this is officially 
denied by Berlin. On the 20th Japan reported the 
sinking of a German torpedo-boat destroyer, and 
on the 2lst the Japanese Ambassador at Rome 
announced the finding of two of the enemy’s auxiliary 
cruisers, one of which sank herself, while the other 
was captured. On the 26th H.M.S. Badger, a 
‘“‘ builders’ design’ destroyer of the 1910-11 pro- 
gramme, was reported to have rammed and sunk a 
German submarine off the Belgian coast. Unofficial 
reports state that a well-placed shot from the Badger 
passed through the hull of the submarine and con- 
tributed to her destruction. Nevertheless, Berlin, 
while officially admitting the ramming, claims that 
the submarine returned safely to port subsequently. 
Official German naval news has hitherto been worthy 
of credence—witness, for instance, the admission 
of the loss of the Hela and the news of the sinking 
of the E 3—but in this case there is every ground to 
doubt its accuracy. One or two captures of minor 
naval craft have been made during the month. On 
the Ist the German gunboat Soden was taken by 
H.M.S. Cumberland off the Cameroon River. Off 
New Guinea the German auxiliary sailing vessel 
Komet, with a complete installation of wireless 
telegraphy, was captured and added to the Australian 
Navy. On some date not specified H.M.S. Yarmouth 
seized one and sank another of the Emden’s colliers 
in the Indian Ocean. 


The Monitors and Others. 


Quite the most interesting naval incident 
of the month has been the employment of three 
British monitors, assisted by several British and 
French battleships, destroyers and other craft, off 
the coast of Belgium, where they have rendered, by 
all accounts, invaluable aid to the left wing of the 
Allied armies in the region of Nieuport. We first 
heard of their presence there on the 22nd, when the 
Admiralty announced that the ex-Brazilian monitors, 
taken over by this country on the outbreak of war 
and re-named Severn, Humber and Mersey, were 
firing from the sea on the right flank of the German 





army. The vessels apparently first got into position 
on the evening of Sunday, the 18th. The gun fire 
was directed by means of observations from naval 
aeroplanes and balloons. The monitors are shallow- 
draught vessels intended for river service and are 
armed with two 6in. guns, two 4.7in. howitzers and 
four 3-pounders. They have a length of 265ft., a 
draught of 84ft. and a displacement of 1260 tons. 
Their speed is 11} knots. Besides these interesting 
Barrow-built boats, the bombarding flotilla includes 
several vessels “‘ very suitable for the work, but at 
the same time not of great naval value.” Among 
such vessels we are apparently to include the old 
“B” class destroyer Myrmidon; the Wildfire, a 
boat of which we can find no mention in the standard 
works of reference; the battleship Venerable ; 
the old “C” class destroyer Falcon; the old light 
cruiser Brilliant; and the sloop Rinaldo. The 
bombarding flotilla has been subjected to the menace 
of submarine attack, but so far no damage has been 
inflicted on it from this cause. Since the 27th the 
fire of 12in. guns—presumably those of the Venerable 
—has been brought to bear on the German positions 
and batteries, with the result that, in spite of a 
vigorous reply from the enemy’s heavy guns, the 
flank of the Allied armies has been thoroughly main- 
tained. Indeed, on the 29th the Admiralty announced 
that the preponderance of the naval gunnery seemed 
to have been established, and that opposition from 
the shore had practically ceased. 


An Airship Shed Raided. 


No praise can be too high for the value and 
daring of the work performed in the war by the 
members of both sections of the Royal Flying Corps. 
Sir John French’s despatches, without going into 
details, indicate the immense tactical importance 
of the new arm, and confirm all that we have heard 
from unofficial sources as to the intrepidity of the 
British airman. His most valuable duties are the 
least spectacular, and being now accepted as among 
the commonplaces of warfare, are only passingly 
recorded by the daily Press. Nevertheless, the 
prominence given to the aeroplane raid on the Diissel- 
dorf airship shed carried out on the 8th of the month 
by three of our aviators is well deserved, for the 
event was one, not only appealing to the popular 
mind, but of distinct military significance. The 
airmen concerned were Squadron Commander D. A. 8. 
Grey, R.N., Lieutenant R. L. G. Marix, R.N.V.R., 
and Lieutenant 8. V. Sippe. The attack was appar- 
ently originated from Antwerp, and was effected on, 
presumably, three single-seater scouting machines. 
From unofficial sources we infer that Lieutenant 
Sippe, through the bursting of his fuel tank, had to 
descend on Belgian soil, and give up his share in the 
proceedings. His two companions continued, and 
in spite of the fire of anti-aircraft guns, reached the 
Zeppelin shed at Diisseldorf after a journey of a 
hundred miles over territory held by the enemy. 
They descended to within 500ft. of the shed, from 
which height Lieutenant Marix dropped bombs upon 
it. Both machines were struck by the German 
gunners and riflemen, Marix’s no less than twenty 
times. Yet in spite of this, Grey managed to get 
back to Antwerp by air, while Marix with two of his 
control wires severed abandoned his machine 
fifteen miles short of that city, and was rescued by 
an armoured motor car. Grey’s machine was sub- 
sequently destroyed in the bombardment of Antwerp. 
The Diisseldorf shed was constructed in 1910, and 
was designed to house two Zeppelins. Flames 500ft. 
high rose from it after the attack and the Admiralty 
states that one Zeppelin was destroyed. The Germans 
deny this, claiming that though the roof of the shed 
was pierced, the only damage otherwise done was 
the demolition of the cover of an airship inside it. 
This airship, according to the North German Gazette, 
‘had already gained some brilliant successes in the 
war, and should be ready for active service again 
in a very short time.” 


Glasgow’s Water Supply. 


For some obscure reason the Bill promoted 
in the House of Lords in May last by the Corporation 
of Glasgow, in which power was sought to tap the 
waters of Lochs Voile and Doine, failed to secure 
consent. The Corporation, faced with the fact that 
in six years’ time, at the present rate of growth in the 
city’s demand, the available supply will be overtaken, 
has lost no time in seeking a fresh possible source. 
The head waters of the Clyde and Loch Lomond are 
not, of course, regarded as practicable sources by 
responsible people, and have accordingly been passed 
by. The proposal now made contemplates the 
utilisation of the waters of the river Turk, a tributary 
of Loch Vennacher, a loch lying just to the east of 
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Loch Katrine. The proposal involves turning the 
waters of this river into Loch Katrine, thereby, it 
is calculated, increasing the available water supply 
by 15 million gallons daily. If the Provisional Order, 
which, it is understood, the Corporation intends pro- 
moting in Parliament to secure permission for the 
carrying out of this scheme is successful, Glasgow 
will have a water supply that, as far as can be fore- 
seen at present, wil! be sufficient for the next 
thirty years. Sentimental interest seems to have 
weighed largely in the rejection of the Loch Voile 
scheme. So far as we can recall, the only interest 
of this nature possessed by the river now receiving 
attention resides in the fact, as readers of ‘‘ The Lady 
of the Lake ” will recall, that “‘ when the Brig o’ Turk 
was won, The foremost hunter rode alone.” But, 
perhaps, if the success of the scheme is not to be 
jeopardised, it would be better to hush up this fact. 


A Standard of Refrigeration. 


THE report of the committee appointed by 
the Institution of Mechanical Engineers to ‘‘ consider 
and define a standard in refrigeration and its units 
of measurement” was presented at a meeting held 
on the 16th of the month. The lack of a precise and 
universal standard whereby to measure the perform- 
ance of a refrigerating machine has long been admitted 
—not by everyone, for some held that no unit was 
necessary, but by many. To say that the capacity 
of a pump was so many gallons per hour without 
specifying the head through which the water was 
raised, or to adopt the gallon as the unit of quantity, 
and leave the head to the individual choice of the 
makers and users, would be bound to lead to con- 
fusion. Yet this is what has been going on in the 
case of the refrigerating machine. A common “unit,” 
particularly in the United States, has been the ‘ ton 
of refrigeration.’’ This, based on the latent heat of 
ice at 144 B.Th.U.’s per pound and the short ton of 
2000 Ib., was said to be the capacity of a machine 
capable of turning out one ton of ice in 24 hours, and 
therefore represents the abstraction in that time of 
of 288,000 B.Th.U.’s. Obviously it is as indefinite 
as mere gallons in the case of the pump, unless the 
temperatures from which and to which the heat is 
“pumped ”’ are stated. Attempts have been made 
to standardise these temperatures, but have not been 
successful, each maker usually choosing his own 
limits. The Refrigeration Committee proposes to 
express the cooling effect of a machine in calories per 
second with the limiting temperatures clearly defined. 
These limits are to be steady, and for the cooling 
water are to range from 15 deg. Cent. at the inlet to 
20 deg. Cent. at the outlet, while for the brine they 
are to range from 0 deg. Cent. to — 5 deg. Cent. A 
calorie per second, it may be noted, is equal to 342,860 
B.Th.U.’s per twenty-four hours, and is therefore 
of much the same numerical magnitude as the old 
“ton of refrigeration.”” The Committee has further 
extended its labours to the establishment of a 
theoretical standard cycle of comparison for refri- 
gerating machines—corresponding to the Rankine 
cycle for steam engines—but for particulars of this 
the report itself should be consulted. 








THE BATTLE OF THE DUSTS. 


A DEPARTMENTAL Committee is often appointed 
by Government with a view of facilitating industrial 
legislation, fulfilling a strategic function somewhat 
akin to that of advance cavalry. The method is 
well illustrated by the history of the Home-office 
Explosions in Mines Committee, whose sixth and 
final report has just been made public. 

It was originally intended to incorporate with the 
Coal Mines Act, 1911, provisions for the prevention 
of coal dust explosions, but the failure of the Coal- 
owners’ Committee to make any recommendation 
in the record of the experiments carried out at 
Altofts left the Government without any valid or 
even plausible excuse for making regulations, the 
effect of which would be to add to the already heavy 
burden of the coal industry without at the same time 
assuring adequate compensation in the way of 
increased safety of the miners. 

Up to that time the experiments had been con- 
ducted by the coalowners at their own expense, 
and had not restrictive legislation been the avowed 
object, it is conceivable that the Government might 
have found it possible to arrange for the continua- 
tion of the investigation, provided that it was willing 
to give adequate financial assistance. In the circum- 
stances, the Government resolved to act independ- 
ently by appointing a Departmental Committee, 
and referred to it the task of inquiring into and 
reporting on the causes and means of prevention of 
coal dust explosions. The first four reports of the 
Home-office Committee were of a preliminary nature, 
dealing mainly with unpublished work done by the 
coalowners, but the fifth report contained a luke- 





warm recommendation as to the use of incombustible | 
dust as an alternative to watering. ‘The recommenda- 
tion, however, was much too inconclusive to justify 
the Government in bringing up its main forces, 
so the Committee returned to the attack, and has 
now evolved another report in which it claims that 
it has carried its investigations into the causes and 
means of prevention of coal dust explosions to the 
point at which, in its opinion, it becomes possible 
for the Home-oflice to specify definitely the measures 
of precaution which should be taken in mines. The 
report is signed by four of the six members of the 
Committee, Professor Dixon and Mr. W. C. Blackett 
having been prevented from considering the report 
in its later stages—the former by absence from the 
country, and the latter by military duties. 

The Committee claims that the experiments which 
have been carried out at Eskmeals during the past 
three years establish, ‘‘so far as experiments can,” 
that any one of the following three methods would 
prove effective in very greatly minimising, if not 


preventing, explosions of coal dust:—({1) The 
maintenance throughout the roads of such a 
proportion of incombustible dust in a state of 


fine division as would make a mixture yielding 
on incineration at least 50 per cent. of ash; (2) the 
maintenance of at least 30 per cent. of water in a 
state of intimate mixture with the dust throughout 
the roads; (3) a combination of the two previous 
methods, that is to say, the treatment of the roads 
first with incombustible dust and then with water. 

The qualification, “so far as experiments can,” 
must not be overlooked, as it excludes a series of 
possibilities not yet explored, but the significance 
of which has been sufficiently indicated in earlier 
reports. It appears, therefore, that the Committee 
has relinquished the task committed to it, not from 
conviction, but rather from considerations of expedi- 
ency or necessity. For one contingency, namely, 
the possibility of injurious effects on miners caused 
by the inhalation of incombustible dust, the Com- 
mittee has made provision by arranging with Dr. 
Haldane to conduct a special inquiry into the subject. 
This question, being a physiological one, the Com- 
mittee considered as lying beyond its province. 

The reference to the Committee was of a double 
nature: The causes, and the means of prevention 
of coal dust explosions. Regarding the causes, it 
must be admitted that very little progress has been 
made ; in fact, the fringe of the problem has hardly 
been touched and no attempt even at a definite 
solution has been made. That a coal dust explosion 
had been traced to a blown-out shot or to an ignition 
of fire-damp was known at the time when the Com- 
mittee was appointed, but this list is by no means 
exhaustive. Perhaps the wording of the reference 
must be held responsible for the evident confusion 
of how and why, and for the consequent lack of 
fruitfulness in this direction. Causation consists 
of two distinct elements: condition and occasion, 
and neither of these is sufficient by itself to supply a 
cause. Regarding the means of prevention of coal 
dust explosions, the Committee has contented itself 
with the examination of four methods. One of 
these methods, based on the reduction of the pro- 
portion of oxygen in the air, which has been loudly 
advocated by Dr. Harger, is dismissed with little 
ceremony. The Committee states that the experi- 
ments which it has made on the reduction of the 
oxygen content of the air to so low a figure as 17 per 
cent. do not support the theories that have been 
advanced that such reduction, even if it could be 
carried out without detriment to the safety and 
working capacity of the miners, would ensure free- 
dom from explosions of fire-damp or of coal dust. 
The other methods are stone-dusting, watering and 
a combination of these. Within the limits of the 
experiments, the Committee is of opinion that a 
mixture of coal dust and incombustible dust in equal 
proportions is not ignitible by the equivalent of a 
blown-out shot or by the flame of a fairly violent 
fire-damp explosion, provided that the atmosphere 
contains less than 4-6 per cent. of methane. Also, 
that. coal dust wetted in situ with an equal weight 
of water used in the form of a fine mist will not 
propagate the flame of a blown-out shot or fire-damp 
explosion. Also, that when a mixture of coal dust 
and incombustible dust contains an appreciable 
quantity, say, 15 per cent. or more by weight of 
moisture, that moisture is at least as beneficial as 
an equal weight of incombustible dust. Comparing 
the relative merits of the methods of rendering coal 
dust less dangerous, the Committee is of opinion 
that a combination of ‘‘ watering ”’ and “ stone dust- 
ing ’’ is to be preferred to either method alone. 

But the foregoing conclusions are limited by the 
conditions of the experiments, and it is by no means 
certain that they would apply to the conditions 
existing in coal mines. The chief differences between 
the experimental gallery at Eskmeals and the road- 
ways of a mine are the limited length and the absence 
—in the particular experiments—of obstructions in 
the Eskmeals gallery, and the fact that it is open 
to the atmosphere at one end. These are circum- 
stances of incalculable importance, as shown by the 
Committee’s previous reports. As an instance, it 
may be mentioned that the effect produced by the 
introduction of three constricting rings into the 





gallery, raised the pressure produced by the explo- 
sion at a point 300ft. distant from the point of 


ignition from 4-5 lb. to 23-0lb. per square inch 
while at a point 450ft. from the point of ignition’ 
the pressure was raised from 16-0 Ib. to 152-9 Ib, 
per square inch—fourtb report, page 17. 

The sixth report virtually closes the history of {he 
Home-office Explosions in Mines Committee, aiq 
also the second period of the coal dust question, 
Presumably, the Government will proceed in due 
course to occupy the position which the Committe 
claims to have secured, and will specify definite! y 
the measures of precaution which should be taken 
in mines to ensure freedom from explosions of {i).- 
damp or of coal dust. This does not mean, howeycr, 
that the coal dust question is settled, nor does it 
necessarily imply that the Eskmeals Experiment)! 
Station has served its purpose. Although much 
valuable material has been gathered both at Altot:s 
and at Eskmeals, the real investigation into t).: 
cause, nature and means of prevention of explosivi.s 
of fire-damp and coal dust is yet in its infancy, and 
has been begun by the United States, Austria- 
Hungary, Belgium, France and Germany, as w«'| 
as Great Britain, and is contemplated by Russi, , 
Japan, Canada and Mexico. The war has necessari!, 
checked the progress of the inquiry, but, as the cou!- 
mining industry must continue to exist, there is 
every reason to believe that the search for safvr 
methods of working will be resumed when peacc 
returns. Considering that the several experiment. 
stations have a common object in view—the safety 
of coalmining—and that an obvious mutual advantay« 
must result from co-operation, both as regards 
efficiency and economy, it is difficult to understail 
why England, especially, has kept aloof. It 
noticeable that hardly a reference is made in tlw 
series of six English reports to the work of other 
experimental stations, a notable exception, however, 
being the confirmation in the sixth report of the 
results obtained in the United States regarding the 
watering of coal dust. 

In 1911 Mr. J. A. Holmes, the Director of the 
United States Bureau of Mines, sought the views 
of the directors of the various mine-experiment 
stations in Europe regarding a European conference. 
The suggestion was favourably received, but it was 
decided that the first meeting should take place 
in the United States in September, 1912. Invitations 
were issued by the United States’ Government to 
those countries having or contemplating the establish- 
ment of mine-experiment stations, and all but Great 
Britain and Canada accepted. In expressing regret 
at their inability to accept the invitation, the Govern 
ment of Great Britain stated that the opening of the 
experimental gallery at Eskmeals occupied the 
attention of the officials in charge. The international! 
conference was held in due course, and much valuable 
interchange of views and experience was the result. 
The only satisfactory explanation of the absence of 
official representation of this country on that occasion 
appears to be the definite purpose of the Home-oftice 
Committee with regard to future legislation. As a 
matter of fact, Great Britain was unofficially repre- 
sented at the conference by Mr. William O'Connor, 
a member of the South Wales Institute of Engineers. 

Before the close of the conference an informal 
agreement was drawn up as to future conferences. 
It was agreed, if the conference is duly constituted, 
that the meetings should be held in alternate years, 


Is 


| the first to be held in 1914 either in England or in 


Belgium. The chief purpose of the conferences is 
the discussion of plans and methods, interpretation 
and comparison of results of experiments, suggestions 
concerning special experiments that can be made 
most advantageously at different stations, and 
furthering these purposes by the exchange of informa- 
tion, publications, and eventually other material. 

Presumably, the Eskmeals Experimental Station 
will be continued as a permanent Government 
department, superintended by Government officials, 
who will be able to deal with, inter alia, coal dust and 
fire-damp explosions in a methodical and scientific 
manner. Before work at the station was begun an 
elaborate scheme of operations was drawn up by 
the Committee, but unfortunately no attempt was 
made to carry it out in its entirety. 

The Committee divided the work which confronted 
it into two main branches: (a) problems affecting 
the initial ignition of coal dust and the, prevention 
of that ignition, (6) the experimental study of the 
nature of explosions resulting from such ignitions. 
At the outset it was admitted that the true nature 
of coal was not properly understood, and the Com- 
mittee was continuing the investigations undertaken 
by the Coal Dust Committee of the Mining Associa- 
tion directed towards obtaining definite information 
regarding the composition and chemical constitution 
of coal. At the same time, since the physical pro- 
perties of the coal dust come into play, it was pro- 
posed. to determine the relative liability of the different 
coals so as to judge their liability to form fine 
dust. In addition to ascertaining the effect of com- 
bining coal dust with fire-damp, water and inert 
dust, in different quantities, it was proposed to 
examine the effect of adding to the coal dust chemical 
substances, such as alkaline bicarbonates. 

Another question to be studied was the minimum 
velocity of ventilating current required in order to 
obtain a general inflammation. Preliminary experi- 
ments had shown that this varies with the character 
of the source of inflammation, the requisite velocity 
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being greatest with a small source of heat unaccom- 
panied by concussion. Other conditions requiring 
consideration were barometric pressure, initial, tem- 
perature of the air, varying tension of aqueous 
vapour, reduction of the oxygen content of the air, 
and the addition of small percentages of carbon 
dioxide to the air. 5 ay 

One of the most important subjects requiring 
investigation was the influence of the source of heat. 
For this purpose it was necessary to study the con- 
ditions required for ignition with blown-out and 
overcharged shots, with various explosives, involving 
an experimental study of high explosives as regards 
their speed of detonation, length, volume and duration 
of flame. Of importance, at any rate equal to the 
foregoing, is the knowledge whether ignition can be 
caused by the heat due to friction from brakes, falling 
stones, or ropes and sheaves, and whether a dangerous 
degree of heat may be generated by such a sudden 
compression of air as may occur naturally in a mine, 
or result from the failure of compressed air pipes. 

When drawing up the original scheme the Com- 
mittee evidently recognised the absolute necessity 
of obtaining definite information as to the nature 
of a coal dust explosion that has attained its maximum 
velocity. The fulfilment of the execution of this 

art of the programme was, however, frustrated 
by the destructive violence of the explosions, which 
imposed economic limitations upon the experiments. 
This is unfortunate, for it has had the effect of render- 
ing the investigation of the Committee imperfect, 
and necessitating the introduction into the final report 
of the limiting phrase, ‘‘ so far as experiments can,” 
to which reference has been made above. 

The scheme was logical and practicable, and, if 
it had been closely adhered to, would undoubtedly 
have led to the knowledge which is desired. If some 
general scheme of investigation can be formulated 
and agreed to by the authorities of the various 
experimental stations throughout the world, and 
each station undertake that portion of the work for 
which it is best fitted, rapid progress will be 
made, and much duplicated work avoided. At the 
moment, England and nearly the whole world are 
occupied with great issues, and international action 
regarding matters of industrial safety must wait. 
In the meantime, however, there is much spade- 
work yet to be done about the foundations of the 
mine explosion problem, and there could be no 
better place for this than the Eskmeals station. 
Among other points upon which information is 
badly needed are the dangers arising from electric 
underground signalling apparatus, brought into 
prominence by the Senghenydd disaster, and the 
reliability of gas detectors for use with electric safety 
lamps. 








A GEARED TURBINE ATLANTIC LINER. 





VirweED merely as a ship there are no very special 
points of interest in the Cunard Company’s new t.s.s. 
Transylvania, just built by Scott’s Shipbuilding and 
Engineering Co., Ltd., of Greenock, which ran her trials 
last week, though it may be mentioned that she was 
laid down as a Cunarder, transferred to the Anchor 
Line whilst still on the stocks, and has now passed 
back again into the hands of her original owners. 
The type of ship she represents and the general dis- 
position of the details of the hull are pretty clearly 
shown in the drawing on page 435. If, however, 
she is not viewed merely as a ship, she becomes, to 
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our mind, one of the most interesting craft of to-day, 
as being the first big passenger liner to be fitted with 
geared turbines. It is, then, in this combination of 
the geared turbines with the Atlantic liner that the 
interest lies, as geared turbines may almost be said 
to be being extensively used in other types of ship, 
and its promotion to the Atlantic, even though the 
‘Transylvania is not one of the Atlantic mammoths, 
must, we think, be taken as a presage of great things. 
Though, as we say, she is not a mammoth as Atlantic 
liners go nowadays, she has nevertheless a displace- 
ment of 19,400 tons, so that she is by far the biggest 
ship yet fitted with geared turbines, and the experi- 
ment is on no small scale. Mere figures are always 
very dry ; but, in view of the interest which she must 
create, we feel obliged to give a few. She is a two- 
masted, two-funnelled straight-stemmed twin-screw 
ship, much like many others belonging to the company, 
and is 567ft. in length over all, 66ft. 3in. moulded 
breadth, with a draught of 27ft. 6in. for the displace- 
ment given. She is arranged to carry 305 first class 
passengers, 216 second class, and 858 third class, 
and is very nicely fitted up throughout, though not 
perhaps on the scale of excessive luxury that is to 
be found on some of the larger boats. 














The machinery consists of two sets of Parsons tur- 
bines, the high and low-pressure being on 
separate shafts, each gearing with the main helical 
gear wheel on one propeller shaft in the usual manner. 
The turbines give a combined total shaft horse-power 
of 9000, driving the propeller shafts at 120 revolutions 
per minute, with a reduction ratio of 12} to 1. This 
is designed to give the ship a speed of 1534 knots, 
though we believe that this was very considerably 
exceeded on the trials. We were informed that the 
engine-room was originally dimensioned for recipro- 
cating machinery, and this information brought home 
to us the extraordinarily small space which geared 
turbined machinery occupies. This is not to be taken 
as indicating that there is any great reduction in 
floor space ; in fact, we should doubt if there is any 
at all; but there is no machinery more than a few 
feet high, and some of the auxiliaries are actually 
higher than the main engines. The impression is, 
however, striking, though there is probably no 
important advantage to be found beyond the low 
centre of gravity, because a good casing for light and 
air is imperative in any design. The low engine does, 
however, permit of a very excellent system of ventila- 
tion, which is effected by means of horizontal fans fitted 
at the base of the cowl pipes surrounded by cone- 
shaped deflectors, which cause the air to be thrown 
out in all directions. Two of these fans in the engine- 
room create a good movement of air in all parts, 
so that it is only in one or two spots where the radia- 
tion from some particularly hot part warms things 
up that there is any appreciable rise of temperature 
at all. 

There are six double-ended boilers, 16ft. diameter | 
by 21ft. long, each with six furnaces; they supply 
steam at 210 Ib. pressure with natural draught, and 
from all appearances are very liberally proportioned 
for the work which they have to do. We spent some 
time in the stokehold and we noticed that the dampers 
were all practically closed throughout and the firemen | 





‘had quite an easy time of it ; in fact, it almost seemed | 


to be more trouble to keep the needle below the 210 Ib. 

than to keep it uptoit! Here, again, too, the ventila- | 
tion is very good, the cowls delivering into two | 
rectangular casings on the bulkhead in each stoke- 
hold, which distribute the air evenly over the whole | 
width of the plates instead of, as is usually the case with 
round pipes, having two very draughty spots, whilst | 


‘the rest of the place is left more or less of an inferno. | 


Altogether the ship should be a very easy one in this | 
department. 

As we have frequently said, we do not think that | 
a repetition of technical details as to the installation, | 
which are well known to engineers to-day, or a list | 
of the various auxiliaries with their capacities and so 
on, is of great interest, but we hope that there may be | 
some value in recording the results of our observations | 
of two of the features of the installation which a | 
superintending engineer will have to bear in mind when 
deciding upon the motive power to be adopted for a | 
new ship, namely, noise and vibration. From some 
of the claims which have been put forward it might | 
almost be thought that vibration in a turbine-driven | 
ship had been entirely eliminated, but that day has | 
not come yet, and we believe that in all ships in which | 
the power is at all large there is some vibration. We | 
were, then, not surprised to find some vibration in | 
certain parts of the ship, but we must say at once, | 
that it was nothing to be compared with that | 
which would be experienced with the old recipro- | 
cating engine, even of the very best_; it was local and | 
it was of what we consider a very innocent descrip- ' 
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tion ; in fact, we might almost say that it was merely 
an absence of stillness, while in places, such as the 
first class saloon, it was practically impossible to say 
that the ship was under way at all. Our report is, 
in fact, equivalent to a reversal of the old saying and 
becomes “ Praising by faint blame.’’ The position 
in which we noticed the greatest amount was just 
at the after end of the gear casing on the engine-room 
floor, where six times a minute for about four seconds 
at a time an intensification was noticeable, possibly 
due to some synchronisation between the two sets 
of engines, and the ‘“ note” of the whole ship. It 
should also be pointed out that owing to the high 
revolution speed of the turbines the vibration speed 
is high. | 
The question of vibration with turbines has, how- | 
ever, by now become rather a matter of general know- | 
ledge, and that of the noise of the gearing is of greater | 
importance. The noise in the engine-room is at 
present quite considerable, and is just the typical 
sort of roar of high-speed gearing. We do not see 
how it is to be entirely eliminated, in spite of the 
beautiful machines invented for cutting the gears. 
The important point is to consider how far it affects 
the passengers. On deck E, which, as will be seen 











Cross 


Bunker... 





from the plan—page 435—is a deck used for third 
class passengers only and some of the crew, we found 
that the gear noise, as distinct from ordinary engine- 
room noise, absolutely disappeared at a distance of 
about 150ft. along the alley-way from the engine- 
room entrance ; this observation was made by con- 
centrating one’s whole attention on the one particular 
noise directly after coming out of the engine-room, and 
late at night, when there were no other disturbing 
elements, and we took the point of absolute dis- 
appearance as being better than any definition of 
“moderate ” or such like qualification. On deck D 
above, where are to be found the first and second 
class dining saloons, it disappeared at about 90ft. 
from the companion-way; this distance embraces 
the second class dining saloon, where the noise is 
noticeable when listened for. On deck C it dis- 
appeared at a distance of about 70ft. from the com- 
panion-way ; on deck B the distance is reduced to 
50ft.; while on deck A, where are the smoking-rooms 
and lounges, it may be said to be inaudible. Thus 
it will be realised that in a very limited amount of 
the space used for passengers the noise of the gearing 
is just noticeable while listening carefully for it, so 
that it may safely be said that it is quite unobjection- 
able from the passengers’ point of view, especially 
as it is not a high-pitched note at all, as with some of 
the earlier gears. From our own observations we 
can therefore safely say that no question of noise 
need deter any shipowner from fitting geared turbines 
to his fleet, while up to the present we have heard of 
no objections to it from a mechanical engineering 
point of view. 

We must express our thanks to the Cunard Company 


| for affording us the opportunity of making these 


observations, confirming as they do those which we 
have made on previous occasions in smaller ships. 








THE COST OF ELECTRICITY. 





On Thursday of last week Sir John Snell, the 
president of the Institution of Electrical Engineers, 
delivered his opening address. It was a lengthy 
address, and we find it impossible to reproduce it in 
full, and must content ourselves by, for the most 
part, briefly referring to the points dealt with and by 
reproducing at greater length other portions which 
have more general engineering interest. 

After thanking the Institution for his election as 
President and referring to one or two points in the 
early history of electrical engineering, Sir John 
discussed the measures taken by the Institution 
regarding education. He then reviewed other matters 
dealing practically exclusively with the Institution, 
after which he turned to the remuneration of young 
engineers, on which subject he made the following 
remarks :— 

In what way can the Institution help the younger men ? 
The Council have been asked at various times to assist in finding 
positions for their younger brethren and to regularise and 
improve the status and pay of young engineers. In a general 
way, and in time, the improvement in the status of associate 
members, due to the system of examinations and the qualifica- 
tions now necessary, will have a good effect in this direction. 
I do not see, however, that the Institution can very well become 
either a trades union or even a labour bureau. 

That there are serious causes for complaint from the younger 
electrical men I am certain. Let us look for a moment at some 
of the causes. One of them is supply and demand. If, for 
example, a vacancy for a junior occur in a power station, the 
moment the post is advertised there is a crowd of applicants, 
with the result that the next time a similar vacancy occurs the 
salary offered is sometimes less than before. That, undoubtedly, 
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is one cause of low salaries. I would ask fellow-members who 
are heads of departments to do this—to give so far as is reason - 
able and proper a preference to applicants who belong to the 
Institution—in a very short time this qualification should be 
indispensable—and in fixing salaries do not think so much of 
recording a small fraction of a penny less per unit sold on the 
costs sheets, but remember first that we were all at one time 
juniors, that the price of living has gone up and is going up, and 
that the best can be expected from anybody only if he is ade- 
quately paid, and if reasonable opportunities for advancement 
are held out to him. I know it is difficult, because engineers 
and managers are not always able alone to deal with such 
matters. There are municipal committees or boards of directors 
who are naturally anxious to see good returns. Nevertheless, 
chief officers can do good service to their younger brethren if 
they choose. 

Another cause in many cases has been the want of thorough 
training—sometimes too much time has been spent on theoretical 
training and not enough on practical work—or in other cases 
there has been workshop experience without proper or sufficient 
technical training. This want of balance is rapidly being put 
right, thanks to the co-ordinated efforts of our universities and 
technical colleges. 

I hope that as the result of the various remedial forces now 
at work the remuneration of electrical engineers during the 


earlier stages of their career will soon be improved. 


After discussing legislation as it has affected the 


growth of the electrical industry and “ Bulk Supply,” 
the President came to the questions of domestic 
supply and of future charges to consumers, and these 
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portions of the address we reproduce practically in 
full as follows :— 


Domestic Suppty. 


Another matter of great interest to us all at the present 
time is the domestic supply. To my mind it is an unnecessary 
cost to the consumer and a brake upon progress to require 
two sets of wiring in any one residence. The supply for light- 
ing on the one hand, and for heating and cooking on the other, 
should not be differentiated in the consumer’s installation. Let 
us endeavour to remove all unnecessary barriers to a generally 
increesed use of electricity. One meter and one set of apparatus 
generally would then suffice, with a consequent less cost per 
service to the supplier. 

Electric lighting, since metal filament lamps came into 
practical use, is very cheap—in fact, at the average rates 
generally obtaining, almost unnecessarily cheap—though the 
load factor is better now than in the days of carbon filament 
lamps, and electricity can therefore be supplied more cheaply 
than when the tariffs were originally fixed. 

_ Thave had during the last two years to inquire exhaustively 
in more than one instance into the cost of supplying electrical 
energy for heating and cooking. It is a fact that there is a very 
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great diversity indeed between the lighting and cooking loads, 
whether in London or in the provinces. Fig. 1 reproduces an 
actual case. While the lighting and power connections are 
steadily rising, the heating and cooking connections are increas- 
ing at a greatly accelerated rate ; but, as will be seen, the maxi- 
mum load on the power station is rising proportionately to the 
lighting and power only, and is practically unaffected by either 
the heating or cooking additions. 

Several important things are shown by this, namely :— 

(a) A greatly improved annual load factor. 

(6) The great diversity between the heating and cooking 
loads and all other classes of supply. 

(c) Not only the consequent better utilisation of the generating 
plant, but also of the feeders and distributing mains. 

Analyses of daily load curves showed that the daily load 
factor in the summer had increased from 26 per cent. to 37 per 
cent. for comparable days in three successive years, and in the 
winter from 38 per cent. to 42 per cent. The effect on the daily 
load factor of this increased domestic supply is therefore more 
marked in the summer than in the winter, and this result would 
have been expected. The whole effect in this instance is to 
level up the daily load factor throughout the year. Confirmatory 
results have also been obtained in other districts. Individual 
towns will, of course, have their peculiar characteristics, and 
it is not wise to generalise too freely, but it is safe to say that a 
great increase in the output for the purposes of domestic supply 
must be expected and must be provided for. What is this 
increase likely to be ? In some cases I find that the ratio of 
ether domestic units to the lighting units is as high as 10 to 1. 
An average of all the private residences in one provincial town 
gave a ratio of 3.5 to 1; shops, however, only gave a ratio of 
1.2 to 1, while offices gave the highest ratio, viz., nearly 5 to 1. 
While, therefore, there may be a London district here and there 
where the domestic supply may in the future be eleven times 
as great as now, it is quite certain that to adopt such a multiplier 
all round would be greatly to over-estimate the probable require- 
ments. It is quite probable, however, that in the near future 
existing consumers who now take energy only for lighting or 
heating to a very limited degree will be purchasing from four 
to five times the number of units metered at present. This will 
mean a very greatly increased output and improved load 
factors. Increased load factor and larger output will react on 
and reduce the costs of production. Increased output of utensils 
and apparatus will reduce their cost also, coupled with the con- 
stant improvement in the apparatus itself, and in its efficiency 
and durability. All of these factors are favourable to a greatly 
increased use of electricity. 

What we also want to ensure is that not only is the energy 
supplied to consumers at the lowest practicable rates, but that 
the first cost of installation is also reduced. Initial outlay is 
usually the greatest deterrent to the adoption of an electrical 
supply. Let us therefore adapt our systems so as to simplify 
things as much as possible. Why should a consumer have to 
pay for two separate and complete wiring systems in his house ? 
In some larger premises, of course, that might prove to be the 
cheaper thing to do, but among the general consumers—small 
residences, shops of moderate size, and so forth, which, after all, 
represent the great majority—a single system of wiring is all 
that should be needed. This, of course, means that the rates 
charged must be adjusted to suit the circumstances. I look for- 
ward to a general rate of id. per unit for domestic supply ; but 
the time is not quite ripe yet. For the present, most under- 
takings must have recourse to a modification of the Hopkinson 
system; that is, either to a fixed charge per kilowatt—or 
fraction of a kilowatt—connected, plus a minimum charge per 
unit metered; or where assessments permit, a fixed charge 
based on the rateable value, plus the running charge per unit 
metered. 

Investigations into the accounts and progress of many 
electrical undertakings seem to me to show that all the tariffs 
which have been tried have been really narrowed down to three 
kinds, namely : (1) The assessment system, (2) the fixed charges 
system, and (3) a flat rate. I except the fixed light system, 


which is a special adaptation of the second kind. For some 
time to come the two first-mentioned systems will no doubt 
find increasing favour because they are more readily and justly 





adaptable to the various domestic needs, whether lighting alone, 
heating alone, cooking alone, or any combination of them. 

The supply of industrial works is now so well established that 
that branch cannot fail to continue to make steady and good 

rogress. Modern works of all kinds—even mills with annual 

oad factors of over 60 per cent.—find themselves obliged to 
adopt electrical driving. It is the domestic supply which will, 
however, provide the bulk of the business in many of our towns ; 
and to this servite the thoughts and energies of electrical sup- 
pliers are and must be directed. Outputs far in excess of any 
that we have yet reached will then be obtained. Such an 
expansion is good not only for the electric supply authorities, 
but for the electrical trade, by increasing the number of wiring 
contracts, and the trade in lamps, heaters, and other utensils, 
thereby increasing the demands on the manufacturers both for 
domestic apparatus and also for cables and generating plant. 

Every encouragement ought to be given by the Government, 
by health authorities, and by the public to the more general use 
of electricity for domestic purposes. It has, and cannot fail 
to have, a marked effect on the pollution of the atmosphere, 
on fog, and on public health, and it is therefore of national 
importance. It has a marked effect on property by minimising 
fire risks and by reducing the corrosive effects on buildings and 
structures. We may hope, therefore, that with the now active 
commercial attention given to all these matters by our electrical 
undertakings, the already marked acceleration will be further 
increased, as there is evidence to show is the case. 

The electrical industry cannot fail to make great progress, 
because our resources are improving. Cheaper plant, generation 
on a bigger scale at cheaper costs, improved consumer’s apparatus 
and lighting, cheaper domestic apparatus, all go % reduce the 
cost to the consumer, and necessarily an ever-widening area of 
operations is obtained. Let us reduce to a minimum the cost 
of installing premises, and this growth will be yet more rapid. 

Future CHARGES TO CONSUMERS. 

What will be the probable future cost of electricity in this 
country at which we must aim ? We have heard of prices such 
as a farthing per unit, and even one-eighth of a penny. To my 
mind it is unwise to speak loosely of sensational figures like these 
unless there is substantial evidence to support them. That the 

resent cost of electricity to various classes of consumers, 
whether domestic or industrial, will be further reduced in the 
future no electrical engineer will deny. | What are the prevailing 
figures now? Energy for domestic lighting costs, say, 24d. 
per unit ; the cost of power varies from 1d. down to $d. according 
to the load factor, size, and kind of supply—+.e., whether trans- 
formed and converted, or untransformed high-tension energy. 
Special supplies are given under exceptional circumstances, 
such as restricted hour, non-peak loads, at still lower rates, such 
as 0.15d.; these, however, may be termed by-products. The 
average cost to the consumer in this country is now 1.56d. per 
unit, and in London it is 2.15d. I do not know any other 
country that can show as good figures, except in one or two 
instances of exceedingly large supplies to railways and traction 
systems, 

It may be worth while to consider what possibilities lie before 
us so far as we can now foresee ; but we must clear the ground 
first. Are we to expect amalgamations on a big scale, or power 
stations operating over county areas or even still more extended 
areas, or are we to expect a continued development of many 
se te power stations in such an area ? 

I have already indicated the necessity for amalgamation 
in some special cases of adjacent small electrical areas. Can 
this be usefully extended in Great Britain to any large extent ? 
There is certainly a marked tendency on the part of the larger 
cities, such as Manchester, Glasgow, and Birmingham, to sell 
in bulk to their neighbouring and surrounding towns and 
districts, and, I am glad to say, a better disposition on the part 
of such smaller districts to take the supply from their larger 
neighbours. Fear that the electrical supply is the ‘“‘ thin edge 
of the wedge ” of complete municipal absorption by the larger 
city represents one of the principal obstacles, and there is the 
difficulty at the present time, already pointed out, that where a 
power station is now in operation in the smaller area it is very 
difficult—almost commercially impossible in some cases—to 
offer bulk supply terms that will be cheaper to the smaller 
authority than the extra cost—on existing costs—of a local 
extension of plant. 

The power companies operate over wide areas. It has proved 
to be very hard work to build them up ; and to be quite frank, 
very few of them can be said as yet to be in a really sound 
financial position. They have done valiant work—it has been 
my good fortune to investigate the position of more than one 
of them in great detail, and I can testify to the unflagging efforts 
and the skill shown by the staff. I also know of some of the 
difficulties encountered. The fact that the principal towns 
already have their own power stations, the desire of the muni- 
cipalities to have electrical undertakings under municipal 
control, the difficulties of obtaining wayleaves for transmission 
lines, the capital cost of transmission, together with the cost of 
money itself, have all been, and still are, obstacles to the develop- 
ment of such large areas of operation. 

Some of these difficulties are yielding. It is noticeable that 
many local authorities are now more disposed to consider the 
alternatives of bulk supply and local extension when further 
plant is needed, as I have already said. The cost of trans- 
mission by cables at high pressure is very much less than it was 
a@ few years ago. The Board of Trade helps, so far as legislation 
now permits, in the development of overhead lines. As time 
goes on and these power systems extend and their gross profits 
show a larger percentage on capital expended, we may therefore 
hope that it will be easier to raise money and that there will be 
a better density factor on mains and lines. The position of the 
power companies will be then much easier, and the growth will 
be more rapid. ’ 

There are so many factors to be considered that without 
considerable sacrifice of capital and a complete change in public 
custom and opinion, one cannot reasonably look to the whole 
electrical supply in a province being given by one system. 
Undertakings above a certain size and output are bound to 
continue independently. Faraday once remarked that we must 
be ‘‘ not too hasty to generalise, and above all things willing 
at every step to cross-examine our opinions.” This is wise 
counsel, and after due self cross-examination I still hold the 
opinion that in this country the local undertakings in the 
majority of cases will not be merged in larger and widely dis- 
tributed systems. 

Let us suppose, however, an ideal case of generation on a large 
scale from power stations dependent on fuel transmission to 
various parts of an extended province, partly by overhead 
lines, partly by high-tension cables, the transmission pressure 
being, say, 30,000 volts. Suppose, further, that the output 
embraces a supply to transportation systems—railways and 
other traction systems—wide classes of industries, such as 
chemical works, collieries, mills, shipyards, engine works, and 
also that the domestic supply reaches the extended application 
which I have suggested. The resultant average annual load 
factor at the power stations might then possibly reach 50 per 
cent. It seems to me physically impossible to expect a higher 
resultant figure over the whole generating system. Some of 
the power stations—I am assuming that there would certainly 
be more than one—might have a higher load factor, others less, 
but the all-round average might conceivably reach 50 per cent. 
The undertaking—assuming well-chosen sites on which no 
unnecessary expenditure on foundations, river walls, and piers, 
would have to be incurred—equipped with large generating 
sets and simple inexpensive buildings, could be erected for about 
£8 per kilowatt installed. That must be considered to be 
absolutely a minimum, and I doubt whether such a figure could 
be even reached at the present time. 





The detailed cost of such a power station can be taken 
typically as under :— 


£ 

Land, river walls, and sidings... .. 6. -. ee ee es O95 
Buildings, coal silos, foundations, one, &e. ee ae 
Boilers, economisers, coal and ash plant, shafts, and 

mechanical draught plant.. .. .. .. .. .. «. 2. B25 
Turbo generators, condensing plant, air filters, pipework, 
Gea I EOE, 8. ek ce ee ce ek ve cs 9.8 
£8.15 

The generating costs per unit delivered to high-tension feeders 
at a 50 per cent. load factor would probably not exceed 0. 20d. , 


including all capital charges on the power station. The total 
expenses would be approximately as under :— 
Per unit sold. 
d, 
Equivalent generating costs. . 0,247 
Distribution .. .. .. .. 0.054 
Rents, rates, and taxes .. 0.050 
Management expenses 0.022 


Capital charges on sub-stations and mains at £25 per 
Rowaess 06 2) percemt. ao 2. ce 0s de oe oe. ae 0.167 


Total cost per unit sold 0.54 
That is, the average cost per unit sold, including 5 per cent. 
interest on capital and adequate depreciation, would be 0.54. 
This means that prices such as the following properly assesse« 
charges would have to be made to consumers of various kinds, 
allowing for a reasonable diversity factor :— 


| Con- | 





| 
sumers’ , | 
js | Avei proper | Probable future 
Class of supply. | — ame to be charged. tariffs. 
| factor. | 
a | ee — ee | —_——- —— -—______ 
Per cent.| d. | 
lighting .. .. ..| 12.5-15 1.200 A. \ domestic aver. 
Heating andcooking 40-45 0 447 | 9 aye rate jd. 
a es | 2 0.77 | 
25 0.64 |; id to jd. 
30 0.554 if 
Public lighting 35 0.493 | 4d. 
Special power, ¢g..| 40-80 0.447 to 0.286 | dd. to 0.3d. 


mills 
Special 


loads 


Down to 0.15d. ac- 
cording to load | 

| factor and other 
circums ances 


non - peak! —_ 


These costs for various load factors are shown graphically in 
Fig. 2. 





Cost 





annual load factors 
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Fig. 2 


An analysis of these estimated costs of production shows that 
they are apportioned as under :— 


Generation :— Per cent. 
Ee SA ee ee ae = 
COURS Cemeratine GOUNB ac ce ck ce te ee we 48 
— W.7 
Distribution .. bh hdl Sa ~ ddl see? we. <6) a0) Ae 
Management, rates and taxes, &c. .. .. .. .. .. Wl e 
— 2.9 
Capital charges 47.4 
100.0 
The two principal items of costs are, therefore, fuel and capital 


charges. 

Now imagine some system of generation by which the cost of 
coal could be eliminated—such as the sale of by-products, 
which would balance the coal cost. The average cost of 0.54d. 
would only be reduced to 0.40d., and the average charges to 
lighting consumers would still have to be 1}d., while industrial 
consumers with ordinary load factors would have to pay prices 
ranging from 0. 66d. to $d. if the costs were properly a ioned. 

Or, again, suppose the capital cost of the complete under- 
taking were reduced to half of that taken as a basis in the above 
figures, which would mean only £4 per kilowatt installed for the 
power-house, and £12.5 per kilowatt installed for the sub- 
stations and mains—figures one may safely say cannot in any 
reasonable probability be ever reached—-still the average cost 
of a 50 per cent. load factor would be 0.42d., and the lowest 
permissible charge to a lighting consumer would be 1}d., and to 
an ordinary industrial consumer from $d. to 3d. Thus we see 
the probable limitations of the reduction in cost of electrical 
energy supplied from power stations other than hydro-electric 
systems. In the latter the capital cost is generally the important 
factor, and the cost of production may be as high as that in a 
large steam-driven station. 

As I have said before, it is therefore most unwise to talk about 
giving a general supply at }d., or even 3d. per unit. It is easily 
demonstrated that such figures are unattainable with any known 
methods, or from any developments which seem to be within 
the region of possibility. 

People who do not study the question confuse the average 
price of some undertaking enjoying a high load factor—often 
omitting all reference to capital charges—with the differentiated 
costs to various classes of consumer. The latter represent a 
very different set of figures. 

By recognising what are our limitations we know both our 
strength and our weakness. In my opinion it is foolish to 
speculate on figures which are really unattainable. The figures 
that I have quoted, however, are such as to give great encourage - 
ment to supply authorities, and to industrial and domestic 
consumers. 

Sir John concluded his address with some words 
concerning ‘‘ Capital Investment in Electrical Works ” 
and on the “ Trend of Improvements.” 








Tue Tron anv Steet Instrrute.—As previously announced, 
the autumn meeting of the Institute, which had been arranged 
to be held in Paris, had unfortunately to be abandoned, and the 
council decided, as a matter of courtesy to the prospective hosts 
of the Institute, that no alternative meeting should be held in 
this country for the reading and discussion of the papers offered 
for the Paris meeting. A general meeting is, nevertheless 
required by the rules for dealing with certain business of a purely 
formal character, and the council now gives notice that a 
statutory autumn meeting will be held for that purpose on 
Thursday, November 19th, at 11 a.m. As a numerous attend- 
ance is not expected, it has been decided to hold the meeting 
at the Rooms of the Iron and Steel Institute, 28, Victoria-street, 
London, 8.W. 
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ELECTRIC VEHICLES. 
No. XI.* 
One of the largest manufacturers of electric 


vehicles in America is the General Vehicle Company, 
which put its factory into operation in 1901. It has 
supplied many commercial wagons to electricity 
departments and trading firms, and has recently 
established a London office at Imperial House, 
Kingsway. The company’s electric trucks, examples 
of which are shown in Figs. 76 and 77, are also 
employed extensively and they are claimed to be the 
simplest electric trucks on the market. All the 
driving mechanism is placed below the platform, 
the battery being carried in a cradle between the 
front and back wheels. On the level the speed is 
7 miles per hour. Trucks designed for gradients up 
to 10 per cent. are fitted with one motor, and those 
for gradients up to 30 per cent. two motors. When | 


a single motor is employed it transmits its power to | 


Another electric truck which has proved a great 
boon in engineering and other works is the company’s 
crane truck; that is, a truck fitted with an electric 
crane, the hook of which is raised and lowered by a 
one-ton hoist operated from the vehicle battery. 
Material weighing one ton and under can be lifted 
through a vertical distance of 10ft. or less and 


the vehicle. When the brakes of the truck have been 
applied the boom can swing backwards and forwards 
between the loading and unloading points. In this 
way box cars, gondola cars, wagons, power trucks, 
trailers, and lighters can be loaded or unloaded, and, 
if necessary, the materials can be transported to any 
desired spot. On one occasion a crane truck of this 
type removed 360 castings with an aggregate weight 
| of 65,000 lb. from a gondola car in five hours. On 





another occasion a box car was loaded with sixty-four 
| 800 Ib. barrels of plumbago in twenty-four minutes. 
|In engineering and other works these trucks are | 








Fig. 76—ELECTRIC TRUCK 


one of the driving wheels through single reduction | 
gearing, which is enclosed in a metal casing as shown 
in Fig. 76. In trucks having two motors one is geared 
to the rear wheels in the same manner, each wheel 
having its own motor and set of gearing. Self- 
lubricating Timken roller bearings are fitted to each 
wheel. As shown in Fig. 76, the driver operates two 
handles, one actuating the controller and the other 
steering. When the driver releases the controller 
handle it returns automatically to the “ off ’’ position. 
To apply the brake the driver releases a pedal and at 
the same time the current is cut off automatically 
from the motors. 

The makers claim that these trucks are exceedingly 
simple to operate and that after about forty-eight 
hours’ practice a man can be trusted to drive them 
in places where there is great congestion of traffic. 
The truck shown in Fig. 76 is designed for a normal 
load of one ton and may be used for drawing trailers ; 
the distance that can be covered with a single charge | 
is approximately 35 miles. For carrying coal and | 
other loose materials, such as ashes, sand, crushed | 
stone, &c., a light body may be fitted as shown in | 
Fig. 77, this particular truck being used for carting 
coal between a coal store and boiler-house. By simply 
operating a lever the coal can be dumped in any 
desired position. 

The following is the specification for the company’s | 
standard 2000 lb. industrial truck :— 





6 

1000 revs. per minute 

Three speeds in either 
direction 

3ft. 64in. 


Ampéres necessary for charging 
Motor speed 
Controller 


Loading space with stakes, width .. 3ft. ljin. 

Loading space with stakes, length.. 5ft. 6in. 

Loading space without stakes, width 3ft. 7}in. 

Loading space without stakes, le _— 5ft. 9in. 

Capacity .. ° 2000 Ib. 

Approximate Ww eight 2150 lb. 

Battery bee Forty-four lead cells 

Battery weight .. ae 600 Ib. | 

Kilowatt hours for full charge ne 6 | 

Ampére hour capacity 48 } 

Voltage necessary for c harging 115 
| 
} 


Wheel base. . 


Gauge .. 2ft. llin. 

Frame 3in. rolled steel channel 

Wheels Cast steel 

Tires 2}in. by 20in. solid rubber 

Transmission Spur gear 

Brake . Internal expanding on 
each rear wheel 

Springs Spiral 


2in. I-beam cast steel 

1Zin. round chrome vana- 
dium 

7 miles per hour 

25 miles per charge 


Axles, front. 
Axles, rear .. 





Rated speed on level ; 
Rated loaded mileage on level. 


Approximate current 


consumption | 


when carrying load on the level... 12 amperes 
Approximate extreme width 3ft. 74in. 
Approximate extreme length .. 7ft. 6in. | 
Approximate height of platform lft. 10in. light | 


lft. 94in. loaded | 


Approximate height of platform 
3fin. loaded 


Approximate he "ight of battery cradle 


* No. X, appeared October 30th. 








| in use in America are designed for special purposes. 
| For instance, the Edison Illuminating Company, of 





deposited within a radius of 6ft. or 8ft. without moving | 


| hour battery, but on account of the fact that current 
is also required for pumping as well as for propelling 
the vehicle, a 225-ampére hour battery is provided, 
The pumping equipment consists of an 85-volt 
22-ampére motor, which is directly connected to a 
Jager rotary pump which runs at 1100 revolutions 
per minute, and is capable of lifting 100 gallons por 
minute from the deepest manhole. When the battery 
| is fully charged the pump can deal with 18,000 gallons 
of water. Several other electric lighting companics 
in America are now using these pumping wagons, 
and we are told that they are giving great satisfactio). 
Electric tower wagons have also been built by tlic 
company. Among the electrical undertakings usii¢ 
them are the Rio de Janeiro Tramway, Light, and 
Power Company, the Rio de Janeiro, Brazil, Unit«d 
Electric Light and Power Company, the New Yor 
| City, Milwaukee Electric Railway and Light Con.- 
pany, and the Lehigh Valley Traction Company, 
Allentown, Pa. These wagons are used for trimminy 
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frequently used for carrying the load on the hook. 
Some time ago we saw one of these trucks at the 
British Thomson-Houston Company’s Works, where 
it seems to have performed very useful work. With 
the aid of these trucks castings and other materials 
can be picked up from the floor, transported to any 
position, and deposited on the floor on a high pile or 
on a rack. The short wheel base enables the truck 
to be turned with ease, and it may therefore be oper- 
ated in congested places. It has been found possible, 
we are told, to move sixty 800 lb. barrels of plumbago 
300ft. in one hour, and one hundred and fifty 300 lb. 
boxes of rubber have been carried 75ft. and put into 
a box car in fifty minutes. Trucks of this kind are 
also used in America for towing other trucks which 


|on to the lorry and much time is thus saved. 


Fig. 717—ELECTRIC COAL TRUCK 


and cleaning arc lamps and for attending to overhead 
wires. 

Various other kinds of special vehicles have also 
been built by this company, but we cannot refer to 
them all. Perhaps one of the most useful is the firm’s 
electric lorry equipped with an electric winch. Usually 
the winch is placed under the driver’s seat and is 
driven by a small motor which takes its current from 
the same battery that propels the vehicle. With 
the aid of these winches heavy goods can be pulled 
The 
arrangement of switches is such that the vehicle 
cannot be moved whilst the winch is in operation, and 
accidents are thus avoided. 

Fig. 78 gives a plan view of one of the company’s 














Fig. 73—CHASSIS OF 


are not fitted with electric motors. The crane truck | 
is provided with special attachments to suit the 
character of the work to be performed, such as rope 
and chain slings, barrel tongs, bale grapples, box 
hooks, snatch blocks, andiso forth. 

The company has standardised five models of com- 
mercial cars ranging from a delivery van to carry 
4 ton to a 5-ton lorry, and has built many bodies 
upon standard chassis to suit the requirements of 
individual users. Some of the company’s vehicles 


Boston, has been supplied with a 2000 Ib. electric 
wagon which is fitted with an electric pumping equip- 
|ment for pumping water out of manholes. Usually 
' vehicles of this capacity are fitted with a 165-ampére 





ELECTRIC VEHICLE 


standard chassis, the frame of which is composed of 
rolled steel channel sections. The front and rear 
springs are of the half elliptic type. The wheels, 
which are of the artillery pattern, run on Timken 
roller bearings which have been found highly suitable 
for vehicles of this type. All the commercial vehicles 
are fitted with solid rubber tires, wagons for light and 
moderate capacities having single tires on the front 
and rear wheels, whilst vehicles intended for heavy 
loads have twin tires on the rear wheels. The steering 
gear is of the pinion and sector type, all wearing parts 
being lined with hardened steel bushings, which, when 
worn, may easily be removed and replaced by new 
bushings. Expanding brakes are fitted to each rear 
wheel, the pedal for which is fixed at the base of the 
steering post and is connected to a long brake rod 
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secured to the middle of a floating or equalising bar. 
A rod connected to each end of this floating bar is 
connected to the toggle levers. In this way great 
leverage is obtained, and when the driver depresses 
the pedal a strong pull is transmitted through the 
brake rod equalising bar and side brake rods. The 
toggle levers cause the brake shoes, which are faced 
with leather, to expand. 

Many of the company’s vehicles are fitted with 
lead batteries specially designed for traction service, 
but Edison cells are also fitted if required. The 
capacity of the battery is always sufficient to run the 
vehicle for six hours continuously on hard level roads, 
this being sufficient for a good day’s work under 
ordinary city conditions. The controller, which is 
fixed under the driver's seat, gives four forward and 
two reverse speeds and is operated by a lever. From 
the illustration of the chassis—Fig. 78— it will be seen 
that there is only one motor. It is a totally enclosed 
machine and is fastened to a cross bar pivoted to the 
sides of the vehicle frame in front of the rear axle. 
By opening a hinged door the brushes may easily be 
inspected and, if necessary, renewed. At normal 
and high overloads the motor is said to be very 
efficient, friction being reduced to a minimum by the 
use of Hess Bright ball bearings. Power from the 
motor is transmitted to a countershaft by means of a 
silent Morse chain. At each end of the countershaft 
is a sprocket which serves for transmitting the power 
through roller chains to each of the rear wheels. The 
Morse chain is enclosed in a casing, whilst the side 
chains are exposed. 

On page 437 some examples of the company’s 
electric vehicles are shown. Fig. 79 is a one-ton wagon 
with roll-up side curtains. It is fitted with forty-four 
Tronclad exide cells as made by the Chloride Com- 
pany, the capacity of the battery being sufficient to 
run the vehicle approximately 50 miles. Fig. 80 
shows a }-ton van with a box body. In this case the 
battery, instead of being carried under the chassis, 
as shown in Fig. 79, is placed under a bonnet at the 
front of the vehicle. It is composed of forty-four Iron- 
clad exide cells and has a capacity sufficient to run the 
vehicle some 50 miles. In this case a worm drive is 
used. Many wagons with tipping bodies have been 
built by this firm, and Fig. 81 shows a group of these 
wagons shooting their loads on board ship. The 
bodies can be raised to a very acute angle by hand- 
operated gear at the side. The last illustration on 
page 437—Fig. 82—shows one of the company’s 
wagons negotiating a steep gradient. 
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PRESIDENTIAL ADDRESS.” 


THERE have been so many presidential addresses 
delivered from this chair that the question of selecting a 
subject on which to address you to-night has caused me 
no little anxiety ; but as I am a Scotch engineer I have 
thought it might be interesting to give a short account of 
engineering in Scotland during the last fifty years, which 
correspond very nearly with the term of my own pro- 
fessional life, and to show what has been done there to 
assist the industrial progress of the country and to advance 
the interests of the community. 

First, with regard to the railway systems in Scotland, 
I have prepared a cartoon, which hangs on the wall,+ 
and which shows in black the railways existing in Scotland 
in 1864, and in red those that have been constructed since 
that date. Translating this map into figures, it will be 
found that the total mileage of Scotch railways in 1864 
amounted to 2105, and at the present day, or rather in 
1912—the last year for which statistics are available— 
it extends to 3802. The capital in 1864 amounted to 
£47,736,564, and at the present time to £184,933,062. 
The passengers carried in 1864 were 20,205,455, and now 
88,791,783. The tonnage of goods and minerals in 1864 
was 17,822,846, and now amounts to 66,870,702. The 
amount received for passengers in 1864 was £1,428,690, 
and now amounts to £5,260,053. The amount received 
for goods and minerals in 1864 was £2,337,619, and at 
the present time £8,182,868, showing the total receipts 
from all sources in 1864 to have been £3,766,309, and at 
the present time £13,442,921. 

In 1865, 1866 and 1867 the great Scottish amalgama- 
tions, which completely altered the whole railway systems 
in the country, took place. In 1865 the Edinburgh and 
Glasgow Railway was amalgamated with the North 
British Railway, and the Scottish Central Railway was 
amalgamated with the Caledonian Railway. That left 
the Scottish North-Eastern to be fought for between the 
Caledonian Railway and the North British Railway, and 
though naturally it ought to have gone to the North 
British Railway, as the completion of an East Coast route, 
the Caledonian was able to bid higher terms, and the 
Scottish North-Eastern was amalgamated with it in 1866. 
In the session of 1865 the North British and Caledonian 
companies had many schemes in Parliament competing 
with each other, and the passing of the amalgamation of 
the Edinburgh and Glasgow and of the Scottish Central 
with the North British and Caledonian respectively was 
part of a general agreement which included also the 
withdrawal of the opposition of the Caledonian Company 
to the first proposed Forth Bridge, and the withdrawal 
of the opposition of the North British Company to the 
passing of the Bill authorising a direct route, in the hands 
of the Caledonian Railway Company, from Edinburgh 
to Glasgow. In 1867 the Caledonian Company amal- 
gamated with the Forth and Clyde Canal, whereby they 
became owners of the original docks at Grangemouth. 

These amalgamations conferred innumerable running 
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powers on the various Scottish companies over the lines 
of the other companies, and most of the great English 
companies also got running powers over the amalgamated 
Scotch railways, and those Acts of Parliament have 
practically fixed the terms upon which running powers 
are granted, namely, 75 per cent. of the receipts being 
given to the owning company and 25 per cent. to the 
running company. 

It has always been a great mystery to me why railway 
managers have almost invariably set their faces against 
the granting of running powers. The terms prescribed 
in the Acts I have mentioned make the use of running 
powers almost prohibitive, and as far as I know there is 
only one case in Scotland where running powers are 
exercised under the provisions of any of these Acts. 
There are many cases where they are exercised by agree- 
ment, but the only case I know of under the terms of 
any of these Acts is that the North British Company runs 
over the Caledonian Railway from Kinnaber Junction 
to Aberdeen, a distance of about thirty-eight miles ; 
but there, instead of costing the company only 25 per 
cent., it costs it about 42 per cent. of the receipts, so that 
it is running at a dead loss, of course, recovering a lot of 
this by securing at Aberdeen a large proportion of the 
traffic to and from Edinburgh and the through traffic 
to and from England. It seems to me that if the division 
of the rates between the owning company and the running 
company had been equitably adjusted, many competitive 
lines might have been saved, and one company might 
have quite well carried the traffic of other competing 
companies in addition to its own. 

At the present time there are, to all intents and pur- 
poses, only five railway companies in Scotland and a joint 
committee, namely, the North British Railway Company, 
the Caledonian Railway Company, the Glasgow and 
South-Western Railway Company, the Great North of 
Scotland Railway Company, and the Highland Railway 
Company, and the Portpatrick and Stranraer Joint Com- 
mittee, which, however, has no rolling stock of its own. 

The North British Railway Company was originally 
incorporated by an Act of 1844 for the construction of a 
line from Edinburgh to Berwick with a branch to Hadding- 
ton, in all about 62 miles. The Edinburgh and Glasgow 
Railway Company was incorporated by an Act of 1838, 
and, as I have already said, was amalgamated with the 
North British Railway Company in 1865. The total 
length of the North British lines in 1865 was 625 miles. 
Since that date the company has obtained powers to con- 
struct various branches throughout the country, and has 
amalgamated with no less than seventeen other companies, 
including the West Highland Company, which extends 
from Helensburgh to Fort William, a distance of 100 miles, 
with an extension from Fort William to Mallaig, a distance 
of upwards of 40 miles. The total mileage owned by the 
North British Railway Company at this date is 1395 miles. 
It is of interest to note that the Mallaig extension and the 
harbour there were promoted chiefly in the interests of 
the fishing traffic on the West Coast. The Government 
guaranteed interest at the rate of 3 per cent. on a capital 
sum of £260,000, and they also contributed a sum of £30,000 
towards the cost of constructing the pier and breakwater 
at Mallaig. The original West Highland Railway was 
sanctioned in 1889 and it was opened throughout its whole 
length from Helensburgh to Fort William in 1897—very 
rapid work considering the country through which the 
railway passed; and it is probably the greatest length 
of railway opened at one time in Great Britain during the 
period under review. 

The outstanding works on the North British Railway 
constructed during the last fifty years are the Tay Bridge 
and the Forth Bridge. The original Tay Bridge, which 
was opened for traftic on June Ist, 1878, was, as is well 
known, destroyed by an exceptional gale on December 
28th, 1879, and the company immediately took steps 
to replace it by a new bridge, much more substantial in 
character. Powers for this were obtained in 1881, and 
the bridge was opened for traffic in 1887. The opening 
of this bridge so greatly increased the East Coast north 
and south traffic that # became imperative that a bridge 
should be built across the Forth for this increased traffic. 

Already power had been obtained from Parliament in 
1865 to cross the Forth by a bridge three or four miles 
farther west than the existing bridge, but these powers 
were abandoned in 1868. A new Act was obtained by 
the North British Railway in 1873 for a new bridge practic- 
ally on the same site as the existing bridge. This proposed 
bridge, I believe, was of the nature of a stiffened suspension 
bridge. The contract for its construction was actually 
let to Sir William Arrol and the work was begun, when 
the fall of the Tay Bridge directed the serious attention 
of the company to the proposed design, with the result 
that the scheme was abandoned, and an arrangement 
was made between the East Coast companies, namely, 
the North British, North-Eastern, Great Northern, and 
Midland, to construct a bridge under their joint guarantee. 
The consulting engineers of these four companies were 
asked to submit designs, with the result that that of Sir 
John Fowler and Sir Benjamin Baker was adopted, and 
an Act authorising its construction was obtained in 1882. 
This bridge was constructed by Sir William Arrol, and 
was opened for traffic in March, 1890. I do not propose 
to give any description of the Forth and Tay Bridges, as 
they have been already fully described in the “ Pro- 
ceedings ” of the Institution. 

The new Waverley Station at Edinburgh was begun in 
1895 and was completed and opened for traffic in 1900. 
At the date of its opening it was, if it is not indeed at the 
present time, by far the largest station in Great Britain, 
extending to over 23 acres, of which upwards of 11} acres 
are under roof. It is fitted up with the most modern 
appliances in the way of hydraulic lifts and machinery 
of every description. It has two main line platforms 
running the whole length of the station, each about 560 
yards in length, and a suburban railway platform on the 
south side of, and outside the main station, with lines on 
either side of it, each about 470 yards in length. There 
are, in addition, four docks at each end of the station 
accommodating trains at both sides of them. The dock 
platforms average about 180 yards in length. The total 
length of platforms in the new station is 4660 yards, and 
there are 32,520 square yards, or about 6} acres. 

In connection with the reconstruction of this station the 
Waverley Bridge had to be entirely rebuilt. The piers 
carrying the old Waverley Bridge interfered very much 





with the laying out of the station, and, in addition, the 
structure itself, although only built in 1872, was too light 
for the heavy loads now passing over it. There is a large 
block of station offices in the centre of the station, and the 
total cost of the Waverley Station and Bridge amounted 
to £1,500,000. 

The line between Edinburgh and Glasgow is, between 
Haymarket and Cowlairs, one of the straightest and flattest 
lines in the kingdom. It has no gradient steeper than 
6ft. in one mile, and no curve with less than a half-mile 
radius. When the line reaches Cowlairs, however, it 
descends to Glasgow on a gradient of 1 in 44 for a distance 
of 1800 yards, the last 1030 yards of this being in tunne|. 
This gradient, from the time of the opening of the railway 
till November, 1908, was worked by a wire rope controllec 
by an engine at Cowlairs. 

The annual cost of this was very considerable, and the 
directors had frequently considered the advisability of 
removing the top of the gradient farther east, and so, 
while increasing the length both of the gradient and the 
tunnel, reducing the gradient to 1 in 100. This would 
also have enabled them to improve Queen-street Station, 
but nothing in this direction has as yet been carried out. 
At the date I have mentioned the rope was done away 
with, and since then the traffic has been worked, bot! 
up and down, by the ordinary locomotives, and so far 
quite successfully. This was only rendered possible by 
the enormously increased power of the modern locomotives. 

In common with all the other Scotch railways, the 
weight and size of the rolling stock has very much increased. 
In 1864 the heaviest type of locomotive running on the 
main lines in full working order did not exceed in weight 
60 tons, and the majority of the locomotives weighed 
considerably less. To-day the total weight of locomotives 
under running conditions, including tender, amounts to 
about 120 tons. The weight on one pair of driving wheels 
is 20 tons, which is about double the maximum axle 
weight in 1864. Similarly, the rolling stock has increased 
in weight. In 1864 the heaviest carriages weighed 14 tons 
and were 24ft. in length, carried on four wheels. To-day 
the dining cars are 66ft. in length and weigh nearly 4+ tons, 
with six-wheel bogies at each end. The heaviest wagons 
running fifty years ago weighed 5 tons, carried 6 tons, and 
were 15ft. long. To-day they weigh 7 tons, carry 16 tons, 
and are about 20ft. long. All the Scotch railways have 
from time to time increased the weight of their permanent 
way to keep pace with the increased weight of the engines 
and carriages running over it. Rails, instead of being 
65 lb., which was the ordinary weight fifty years ago, 
have been increased up to 90 lb. and 100 Ib., and the 
other parts of the permanent way in proportion. 

The Caledonian Railway Company was incorporated 
by Act of Parliament in 1845, the lines authorised being 
the main line from Carlisle to Wishaw, the Edinburgh 
branch from Carstairs, and the Castlecary branch from 
near Gartsherrie to Greenhill. Prior to that the Glasgow, 
Garnkirk and Coatbridge Railway and the Wishaw and 
Coltness Railway were in existence, but these lines were 
amalgamated with the Caledonian Company in 1846 
and 1849 respectively, so that the Caledonian Railway 
extended from Carlisle to Glasgow and Edinburgh, and 
on to Greenhill, the total length being 144 miles. Sub- 
sequently to 1864, a number of amalgamations with other 
companies were made, the chief of these being, as I have 
already pointed out, the amalgamation with the Scottish 
Central Railway in 1865, with the Scottish North-Eastern 
in 1866, and the Forth and Clyde and Monkland canals 
in 1867. In 1864 the mileage of the railways was 230 
miles, and since that time, in addition to these and other 
amalgamations, the Caledonian Railway has been con- 
stantly building new lines and branches throughout the 
whole of its system, and to-day it extends to about 900 
miles. Among the principal extensions may be mentioned 
the Callander and Oban Railway, which was the first 
railway to open up the Western Highlands. It was 
authorised in 1865, but after it had been constructed as 
far as Tyndrum the rest of the line was abandoned, as 
the traftic was so inconsiderable and so much less than the 
promoters had expected, that the Caledonian Company, 
who were by this time responsible for the line, despaired 
of ever making it pay. A new Act, however, was got for 
the completion of the line to Oban in 1874, and it was 
opened throughout, a total length of 72 miles, in 1880. 
Owing to the very difficult nature of the country through 
which it passed, it was found necessary to adopt gradients 
of 1 in 50 and 10-chain curves, but there are on it no works 
of any great magnitude. : 

Prior to 1872 all traffic from the south and east coming 
to Glasgow terminated on the south side of the Clyde, and 
this was found exceedingly inconvenient for the largely 
increasing passenger traffic. Accerdingly, in 1873, the 
Caledonian Railway obtained an Act for the construction 
of a short line carrying its railways from the south side 
of the Clyde by means of a viaduct over the river into 
what is now the Central station at Gordon-street. The 
viaduct over the Clyde has already been described in the 
** Proceedings ’’ of the Institution, but it may be noted 
that it consists of five spans, the southmost, over Clyde- 

lace, being 61ft., the three river spans respectively 
164}ft., 186ft. and 151ft., and the northmost span over 
the Broomielaw 89ft. The piers were sunk to the rock 
at depths varying from 83ft. to 101ft. below high water, 
by excavating with grabs inside cast iron cylinders weighted 
with cast iron weights. It is believed that this was the 
first bridge on which hydraulic riveting was used in situ, 
and that was done by Sir William Arrol, whose first 
important contract this was. 

The station at Gordon-street and the bridge over the 
Clyde have been very largely increased under the Act of 
1899. The extension works were begun in 1901, and the 
new bridge and station were opened for traffic in 1910. 
The piers for the new bridge were exactly in line with the 
piers of the existing bridge, but were not, like the piers 
of the existing bridge, carried down to the rock, but only 
to a depth of 66ft. below high water. These piers were 
sunk under pneumatic pressure. 

The extension of the Central Station and the extended 
bridge over the Clyde have already been described in 
detail by Mr. Matheson in a paper read before the 
Institution. 


(To be continued.) 
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RAILWAY MATTERS. 


Tr was stated in a police-court prosecution at Newport, 
Mon., lately that the Great Western Company had 30,000 
towels stolen from its carriage lavatories last year. 





Tae London and North-Western Railway Company 
announces that 9435 of its servants have joined the 
Colours. Of these 2373 were Army Reservists, 312 Naval 
Reservists, 2576 Territorials and 4174 have volunteered. 
Out of this number, the goods department provided 3208, 
the locomotive 2188, traffic 1146, carriage 1082 and 
engineering 956. Up to October 12th, the “ Roll of 
Honour ” covered 6 killed in action, 3 died from wounds, 
89 wounded, sick, &c., and 41 “* missing.” 


Tur Great Western Railway has nearly 8000 men with 
the Colours, of whom 3733, or 12-56 per cent. of the whole 
of the department, came from the locomotive section ; 
1330, or 10-53 per cent. of the whole of the department, 
came from the goods; 1275, or 7-3 per cent., from the 
passenger ; and 1091, or 8-15 per cent., from the engineer- 
ing section. Twelve of the men have been killed in action 
or have died from wounds, one died from illness in Cork 
hospital, twenty-six have been wounded and three are 
‘* missing.” 

Tur Pennsylvania Railway Company has just com- 
pleted a conerete building to contain the testing plant 
and electrical laboratory for its shops at Altoona, Pa. 
The machinery for the testing of couplers, brakes, steel 
bars, and heavy material is placed in the basement and 
on the first floor. One maehine is capable of crushing 
at a pressure of 1,000,000 Ib: This machine is also used 
for determining the lifting strength of connections. In 
the electrical department is a large electric light globe 
testing plant with which 960 bulbs can be tested at one 
time. Explosives will be stored in an explosion-proof 
department in the basement. The walls are of concrete 
and 2ft. thick. The floors of the building are an experi- 
On a din. layer of sawdust has been placed a fin. 
covering of red cement. The process was discovered in 
and the materials are imported from Greece. It deadens 
sound and is easier on those who do their work standing. 


ment. 


AN interesting development in railway track construc- 
tion is a so-called “ frictionless ” rail designed to be used 
on the inside of curves. Its special feature is a very 
narrow head, and its purpose is to reduce the slip of the 
inside wheel which takes place in compensating for the 
greater length of travel of the wheel on the outside rail. 
It is claimed that there is a diminution of friction and 
resultant wear to both the outer and inner—frictionless— 
rails and the wheel flanges; while the reduced friction 
gives a freer and smoother passage of the wheels, with a 
reduction in power required to handle a given tonnage. 
The Southern Pacific Railway has ordered 5000 tons of 
the frictionless rail, using a 90 !b. section as a companion 
to the standard 90 lb. A.R.A. (A) type section. The rail 
has not been in service for a sufficient time to enable a 
definite statement to be made as to its performance, but 
it is stated that so far the reports are satisfactory. A 
section of the frictionless rail is given in the September 
issue of Science Abstracts. 


THE new metal filament lamps of high candle-power 
are likely to take the place of arc lamps for outside light- 
ing in many cases, and one of these is for the lighting of 
railway yards. A good example is a large goods station 
and yard on the Continent which was thus lighted last 
autumn. Current at 6000 volts comes from an outside 
electric plant into a transformer house where it is reduced 
to 200 volts. For the lighting which is needed for loading 
and unloading of goods there are used twenty-four iron- 


work poles, each 26ft. high and carrying a 300 candle- | 


power metal filament lamp, while the lighting equipment 





| 


of the outer tracks comprises fourteen similar poles 40ft. | 


high with the same lamps. 
power lamps are employed. A suitable device allows of 
lowering the lamps from the poles when they are burned 


out, but ordinarily they require no trimming as in the | : , . . 
; | A little oil dropped in the dashpots now and then will 


case of are lamps. <A small winch and steel cable lowers 
the lamp in very much the same way as an are lamp, so 
that a new lamp can be readily put in. 


In the year 1910, experiments were made in Russia in 
the disinfection of railway carriages by steam and formalin, 
the latter being sprayed from a mechanical sprayer worked 
by naphtha. The results as regards destruction of germs 
—plague, typhoid, tuberculosis, &c.—and insects have 
recently been reviewed. They have been fairly satis- 
factory. At the commencement of the operation the 
temperature of the inside of the carriage—which is com- 
pletely closed—is raised by the admission of steam to 
65 deg. Cent. This occupies from fifteen to twenty minutes, 
according to pattern and size of the carriage. But it has 
not proved an easy matter to get a uniform temperature. 
The spray is then applied for twenty minutes. In practice 
the entire process occupies on an average about forty-five 
minutes. Stress is laid upon the necessity for maintaining 
the internal temperature at or near 65 deg. Cent. Lately 
ammonia has n used with formalin. The vapours 
affect some of the paints used in the carriages, and that 
least injured appears to be the white lead paint of the 
interior of the fourth-class carriage. 


For the presidential address by Mr. R. H. Selbie, 
general manager of the Metropolitan Railway, to the 
Railway Students’ Association of the London School of 
Economies on the 27th ult., the subject chosen was 
“Railway Electrification.” A very interesting and 
instructive paper was the result, in which it was stated 
that up to three miles radius road vehicles were able to 
capture the bulk of the traffic from steam railways. One 
of the principal disabilities under which railways suffered 
in dealing with the traffic was in the manner of booking ; 
the present system being both cumbersome and vexatious 
and calling for the same routine for a passenger from 
Euston to Chalk Farm as from Euston to Glasgow. The 
continuance of the system of differential fares was largely 
responsible for the booking difficulty, and when the 
subject came to be dealt with comprehensively all points 
would have to be taken into consideration. Mr. Selbie’s 


own view, arrived at after a good deal of study, was that 
there is hardly any case of a suburban line running out 
of London that would not repay the cost of electrification. 


In other places 50 candle- | 





NOTES AND MEMORANDA. 


AIR-GUNS are awkward to load, and have but little 
penetrating power. If it were not for this, they would 
probably have found somewhat extensive application for 
sporting purposes. There has been recently placed upon 
the market a gun in which compressed carbon-dioxide 
is used as the propelling agent. The carbon-dioxide is 
contained in a small interchangeable case holding sufficient 
for from 100 to 800 shots, and lodged in the gun. Upon 
pulling the trigger, the requisite amount of the gas is 
allowed to escape, and propels the shot from the 
barrel. With small shot the gun has a range of about 80ft.; 
with bullets a range of about 130ft. The number of shots 
which can be fired depends, of course, on the bore of the 
gun. About 100 shots can be fired with small shot, 150 
with a bullet of No. 8, 300 with a bullet size 6, and 800 
with a bullet size 4. 





To determine the polarity of the parts of a magnet 
system a compass is often employed, but the possibility 
of reversal by the strong fields present renders its use 
unsafe. Dr. E. Rosenberg has used a search coil of 
580 turns, having a resistance of 1.5 ohms, wound on 
an iron bar 10 mm. diameter and 63 mm. long. The coil 
is connected to a milli-voltmeter. To determine the 
polarity of a pole, one end of the apparatus is brought 
up to it and quickly withdrawn—the direction of the 
deflection obtained is an indication of the polarity of the 
pole. The apparatus is sufficiently sensitive to indicate 
the polarity of the commutating poles of a machine due 
to remanent magnetism. It is suggested that this might 
be useful, after a tramway accident, for instance, in 
indicating whether a machine had last run as a motor or 
as a generator if the direction of rotation were known. 


AN article which appeared in the columns of one of 
our electrical contemporaries some little time ago describes 
a@ ropeway erected for the West Bromwich Corporation 
electricity department. It consists of a single carrying 
rope on which the carrier travels backwards and forwards, 
and an endless hauling rope driven by a 5 horse-power 
motor through special gearing. The ropes are carried 
on a line of steel towers and the hauling one is kept taut 
by a live tension weight at the far end of the line. Over 
the tipping area a trigger is mounted. When the carrier, 
which holds 5 ewt., arrives at this point it is automatically 
tipped, at the same time a lever on the driving gear is 
moved over and the carrier returns to the loading station, 
where it is automatically stopped. The point of tipping 
is varied from time to time. At Sheffield an estimate for 
ash removal resulted as follows :—By railway, 2s. 94d. 
per ton ; by cartage, Is. 1ld. per ton; by ropeway, Is. 3d. 
per ton. 


THE subject of “glazed frost’’ is always interesting, 
owing to its somewhat rare occurrence, and possibly to 
some extent to the uncertainty of part of the physical pro- 
cess involved in its formation. The term is now generally 
adopted for the smooth coating of ice which covers objects, 
and is usually formed when rain, consisting of super- 
cooled water drops, strikes the ground or other objects, 
but may “very occasionally ’’ be formed in other ways. 
To the Journal of the Meteorological Society of Japan 
Dr. T. Okada contributes some useful notes on the 
phenomenon, and quotes cases of its occurrence in that 
country, together with detailed observations. His calcu- 
lation shows that, in the case under consideration, “ the 
conduction and evaporation of raindrops falling through 
ice-cold layers of the atmosphere will be sufficient to cool 
them many degrees below the freezing point.’’ The 
difficulty appears to be to explain why small drops do not 
solidify in falling through the air. 


Dasxpots on a Corliss engine, says an American con- 
temporary, should receive as much attention as the 
governing mechanism, for the latter will have little or no 
effect on the speed and the steam economy will be low if 
the dashpot pistons do not close quickly. If the dashpots 
are sluggish in action, the engine may even run away. 


prevent leakage between the piston and cylinder and 
will also prevent scoring which may give rise to trouble 
later. Indicator cards will show whether the governing 
mechanism or dashpots are the cause of poor speed regula- 
tion or high steam consumption If the admission curve 
drops off gradually before the expansion curve starts in, 
it shows that the admission valve is not closed quickly 
enough and that the steam is being ‘‘ wire-drawn.”’ 
If this is the case, the dashpot pistons may be too snug 
or they may be worn and leak air. In either event the 
trouble should be remedied to get the full advantage of 
automatic cut-off. 


In a paper read before the American Association of Iron 
and Steel Electrical Engineers, W. Sykes and G. E. Stotz 
plead for simpler controllers on rolling mill motors. The 
motors themselves have been so perfected that trouble 
with them arises only under extraordinary circumstances, 
but, to reduce the risk of overloading the machines while 
accelerating the heavy rotating parts of the mill drive, 
complicated automatic controllers have been introduced 
which not infrequently introduce more maintenance 
troubles than they remove. Interlocks and a multiplicity 
of contacts and relays should be avoided, as far as possible, 
in favour of manual operation by proper attendants. 
Rolling mill motors necessarily carry high momentary 
peak loads, hence it is difficult to protect them against 
long continued moderate overloads. Ordinarily, the 
speed drop of an induction motor from light to full load 
is only 2 or 3 per cent., which does not permit a fly-wheel 
to relieve appreciably peak loads on the driving motor. 
A liquid slip regulator, providing 10 to 15 per cent., or 
greater speed drop on full load, permits the fly-wheel 
to become usefully operative, and maintains more uniform 
load cn the motor than is possible where step-by-step 
grid resistances and switches are used. As compared with 
a controller and fixed slip arrangement, a liquid slip 
regulator effects very important reductions in the maxi- 
mum power required for rolling; this saving becomes 
more considerable the smaller the fixed slip, and in a 
particular case the use of a liquid slip regulator reduced 
the maximum demand 30 per cent. and 40 per cent., as 
compared with the demand when rolling with 11 per cent. 
and 6 per cent. fixed slip respectively. 





MISCELLANEA. 


AccorpiInG to the Manchester Guardian, on Monday, 
November 2nd, some mines were washed ashore on the 
northern coast. One, which was washed up near Cress- 
well, was a German mine of 500 Ib. calibre. It was num- 
bered 4231. The coastguards and the military authorities 
kept a strict watch over the mines pending arrangements 
being made for discharging them with safety. They had 
evidently been driven from their anchorage during the 
fierce gale that has prevailed on the North-East Coast. 


TuE death took place on Friday morning, October 30th, 
at his home in Kilmarnock, of Mr. Alexander Auld, who 
for about fifty years was in the employment of Andrew 
Barclay, Sons and Co., Limited, Caledonia Works, 
Kilmarnock, and for many years acted as their outside 
representative. His business took him over the whole 
of the industrial districts of Scotland and the larger part 
of England. Mr. Auld was widely known and much 
respected and his loss will be keenly felt by a large circle 
of friends. 


WE learn from Electrical Engineering that the Man- 
chester Corporation has erected thirty-eight half-watt 
lamps in Oxford-street, between All Saints’ and Whit- 
worth-street. The lamps are fixed opposite each other 
on the tramway standards, and the distance between them 
varies from 90ft. to 100ft. Current is supplied from bare 
overhead distributing wires, erected in accordance with 
the Board of Trade regulations, and with the approval of 
the Post-office. The lighting gives great satisfaction in 
Manchester, and it is proposed to extend the system of 
lighting from All Saints’ down Oxford-road and Wilmslow- 
road to Fallowfield ; but the high standard of illumination 
will not be adhered to throughout the distance. Probably, 
instead of one lamp being fixed on each tramway standard, 
as in Oxford-street, the lamps will be “ staggered ”’ for 
the remainder of the route. 


FurTHER amendments have been made to the Defence 
of the Realm Regulations, 1914, dealing with the storage 
of petroleum and other inflammable liquids in quantities 
larger than 100 gallons. The order in abstract is :—4.— 
After Regulation 20 the following regulation shall be 
inserted: ‘‘ 20a.—Every place used for the storage of 
petroleum—whether petroleum oil or petroleum spirit— 
within the meaning of the Petroleum Acts, 1871 to 1879, 
turpentine, methylated spirit, wood naphtha, or any 
other highly inflammable liquid, exceeding in the aggre- 
gate 100 gallons—other than a storage place sunk below 
the level of the ground so as to form a pit—shall be sur- 
rounded by a retaining wall or embankment so designed 
and constructed as to form an enclosure which will prevent 
in any circumstances the escape of any part of the petroleum 
or other inflammable liquid.” 


Ir the motor industry in this country cannot hold its 
own against foreign competition, says a writer in the 
Autocar, it is entirely the manufacturers’ own fault, for 
there is no dearth of highly trained engineers who are 
unremittingly devoting themselves to the study of the 
science and practice of their profession in all branches of 
the engineering trade who never can have a chance of 
proving their abilities. The fiat of those placed in authority 
by our manufacturers is—human machines and not brains 
required. It is fatal to the average man’s interest, with 
out influence in the concern, to show that he possesses 
above average smartness or intelligence, much less a 
scientific imagination, for he is invariably treated with 
contempt for having. such aspirations, and is at once 
labelled dangerous and deliberately and_ persistently 
held back. Otherwise somebody might eventually have 
to stand down for him. 


ONE of the consequences of the war to France is that 
it has resulted in the almost entire closing down of many 
motor factories and the complete cessation of all exports. 
The foreign trade has long been the principal mainstay 
of French motor car manufacturers, and although latterly 
foreign competition has been making inroads on their 
business, it is still one of the biggest branches of industry 
in France, a fact that may be gathered from the figures 
just to hand, which show that the shipments during the 
six months ending with June last attained a value of 
£4,091,472, as compared with £4,800,252 in the corre- 
sponding half of 1913. The principal market for French 
cars is the United Kingdom, whose purchases have, how- 
ever, declined from £1,190,112 to £1,133,844. There were 
also decreases in the shipments to Austria, the United 
States, Russia, Brazil, Italy, the Argentine Republic, 
Algeria, and Belgium. . On the other hand, those to Turkey, 
Morocco, Germany, Spain, and Switzerland show an 
increase. 

Durineé a discussion at the Institution of Automobile 
Engineers on the 14th ult., upon the steps to be taken to 
wrest from Germany the important share that country 
has acquired in the automobile industry, Mr. G. H. Baillie 
mentioned that he worked in Italy on electrical work for 
five years. When he went there he knew a fair amount 
about English electrical plant, but he knew nothing about 
German or Swiss. Consequently he had every reason, 
and certainly always wished to use English plant, but the 
whole time he was there—and he bought a great deal of 
plant—he found it impracticable to buy British plant. 
Everything came from Switzerland or Germany. The 
reason was that the English seller, at any rate for com- 
paratively small orders, would not give any facilities at 
all to a purchaser. It was quite impossible to get a single 
quotation except f.o.b. London, and in one case the cost 
of shipping and Customs amounted to about 60 per cent. of 
the value of the goods. Any Swiss or German firm would 
generally quote free at the local station, without even 
being asked, or at any rate would quote at the frontier 
station where it was easy to ascertain the charges. No 
English firm also would supply except with cash against 
bill of lading, 7.e., against cash a long time before the 
customer got the goods. In every case a German or Swiss 
firm offered very good credit terms. The English manu- 
facturer’s excuse was that the risk was too great to give 
credit. Nevertheless the German and Swiss firms took 
the risks, and also precautions against them. On these 
points, concluded Mr. Baillie, English manufacturers will 
have to mend their ways if they want to capture from the 
Germans the business which it is now hoped to acquire from 
them. 
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Education or Training. 


In our last issue we gave a précis of the important 
brochure recently issued by the Institution of Civil 
Engineers on the “ Practical Training of Engineers,” 
and we reprinted the verbatim report of one of the 
five small conferences held by the special committee 
appointed to look into this question. At these con- 
ferences Dr. Unwin, Dr. Tudsbery, and generally 
one other member of the committee, met two or 
three engineers who had some practical experience 
in the training of young men in the shop, the office, 
or the field, and chatted informally over what might 
be done to improve it. We have already dealt with 
the main objects before the committee and its recom- 
mendations, and shall say no more about them now, 
but shall take up a single subject which came in for 
a good deal of desultory discussion at the confer- 
ences. There were several such subjects, and the one 
we propose to deal with to-day is the relative value 
of training and education, meaning by the former 
work in the shops or in an engineer’s office and on 
civil engineering works, and by the latter college or 
university courses. 

It is well known to everyone who has given any 
attention to this subject during recent years that 
amongst a limited body of engineers the opinion gains 
ground that education can take the place of training. 
Some go so far as to say that the engineer does not 
require to have practical knowledge of the processes 
of the workshop. It is, they say, enough for him to 
observe these things being done. In after life he 
will never be required to do them himself, and why 
should he spend time learning them? Opposed to 
this line of thought are those who take the view that 
the great engineers of the past were all purely practical 
men—men who knew the practice of their profession 
thoroughly, but knew no more about its theory than 
they had been able to pick up by workshop experience. 
Holding this view, they do not mind dispensing with 
the college altogether if sufficient time is spent in 
works. It is probably true—proof one way or the 
other will never be found, because “ character ”’ 
comes in and upsets all preconceptions—that the 
mean between the two schools of thought is best. It 
is now very generally accepted that the engineer should 
have some training and some education, and the real 
point is to decide how much he should have of each. 
If the time at his disposal were unlimited there would 
be no difficulty. Twenty years ago a young man was 
supposed to be through his up-bringing as an engineer 
by the time he came of age. Year by year he has 
had to give more time to his training and education, 
and now he cannot consider himself fitted to take a 
position of any responsibility until he is nearly five 
and twenty. That is sufficiently serious to a great 
many men, and a further extension of the time cannot 
be looked upon with complacency. For ourselves we 
have always held, and are still strongly inclined to 
hold, that the scheme outlined by Sir William White’s 
famous committee is as near perfection as we can hope 
to reach ; but we must admit that it has never been 
widely received. The course prescribed was, broadly, 
as follows. At about the age of sixteen the boy 
should leave school and go into works for a year ; 
he should then go to college for two or three years, and 
then return to the works for another two or three 
years. His whole training and education could thus 
be got through by the time he was one and twenty. 
It is profoundly to be regretted that Sir William 
White died before the present committee, of which 





he was a member, made its report, for he could not 
have failed by his clear insight and sound practical 
view of engineering to have thrown much illumination 
on the work in hand. But even he would have been 
powerless to check a general movement. There is 
now a marked tendency, encouraged no doubt by 
the Civil’s student. examination, to keep boys at 
school till they are eighteen, whilst three years are 
now generally spent at college or at a university, with 
the result that practical training begins, where it used 
to end, at twenty-one or even later, many young men 
remaining at the university till they are two and 
twenty or over. This is a very serious matter from 
several points of view. It is serious to parents who 
have to support their sons for a longer time, and it is, 
in some cases, serious to the men themselves, since 
they do not take to rough workshop life as well at 
twenty-one or twenty-two as they do younger. To 
get over the difficulty many of the professors, with 
Dr. Unwin as their leader, wish to see a year at least; 
clipped off the training and given to the education. 
We hold this to be a mistake, but apparently the 
Council of the Institution is prepared to advise 
engineers who are taking pupils or apprentices to 
forego a year of training in the case of young 
men who have taken degrees at recognised engineer- 
ing schools. Its own by-laws provide for this. 
In the conferences there was a great deal of evidence 
both for and against this recommendation, and there 
was, as far as we can see, no preponderating opinion in 
support of the Council’s recommendation “ that 
members of the Institution give special consideration 
to those who, having obtained exempting degrees 
and diplomas, desire to obtain practical training, 
whether as pupils, apprentices; or assistants under 
agreement, for the shorter periods allowed by the 
by-laws as a condition of election in the cases of 
men who possess those qualifications.’”” Indeed, the 
result of inquiries made by correspondence showed 
that only 46 per cent. of engineers and engineering 
firms were prepared to give such advantages and 
facilities, whilst, on the other hand, “‘ a number of 
engineering firms are unconvinced that such pre- 
liminary scientific qualifications entitle young men 
to special consideration at this stage.” The report 
gives a few characteristic objections to young men 
of this class. Let us quote but two. “ We have had 
many such, and find a purely technically educated 
student is absolutely no use except on a very few 
jobs of design, where their ability to calculate is of 
use. For dividend earning we find them of no use.” 
Again. “ We very rarely find our expectation of 
their early usefulness is realised. They generally 
think so much of themselves, and expect to get to 
the top of the tree before they have even reached 
the branches.” In the oral evidence given at the 
conferences the same opinions were expressed by 
several speakers. We take at random a few instances 
which support this view of college-trained men and 
other points touched on above. Mr. Brodie, City 
Engineer, Liverpool, said :—‘‘ You do not get these 
lads to do the work after they have been to the 
university which they would willingly do if they had 
not been to the university;” and again :—‘ We 
know cases where people have got through your 
examination who probably would not get through 
the examination of the Institution of Municipal and 
County Engineers, because the latter body, before 
passing any of their people, bring these men into a 
room and put them through a viva voce examination 
with the object of testing their practical knowledge 
of engineering.” Mr. Brodie is clearly of opinion 
that the minimum practical training prescribed by 
the Institution for men who have passed an exempt- 
ing examination is insufficient. His view was shared 
by Mr. S. S. Platt, Borough Engineer, Rochdale. 
““T know men,” he said, “ who have passed the 
examination of associate membership; they have 
managed to struggle through somehow, but I do 
not say they are trained engineers. . . . I do 
not think they have had the practical training.” 
Speaking on another question, Mr. Brodie said :— 
‘““My own view is that the practical man will come 
through in the finish.” Sir Maurice Fitzmaurice 
said :—‘‘ There is a great deal in the question of 
getting men with both theoretical and practical 
knowledge, but it is a very difficult thing. I suppose 
there are ten times the number of young engineers 
now that there were thirty years ago, but it is just 
as difficult now as it was then, if not more difficult, 
to get a good resident engineer.” We italicise the 
striking parenthesis. “I think they are getting too 
much theory and not enough practice.” Sir Maurice, 
however, said later that “if you get a university 
man who has a good training, and who will work 
hard, he will beat the other every time.” At another 
conference Mr. Doig Gibb, of the South Metropolitan 
Gasworks, said he “ quite appreciated the impossi- 
bility of keeping a young man’s nose to the grindstone 
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too long, but at the same time there was no doubt 
that three years in the shops was quite too short a 
period.” This in spite of the fact that, in Mr. Gibb’s 
opinion, the college-trained man learnt quicker than 
the non-college man. Mr. W. H. Ellis—John Brown 
and Co., Limited—told the chairman that his firm 
found “ great difficulty in getting a man of twenty-one 
who had had a fairly brilliant career at Cambridge 
to knuckle under to the roughness of the work in a 
Yorkshire shop.” These extracts are perhaps some- 
what heterogeneous, but they reinforce what has 
gone before. We get the general impression from 
the “evidence” that whilst, as a rule, the well 
technically educated man is preferred by engineers, 
they do not think college can take the place of work- 
shop. Perhaps we might put it this way. The 
man who has had three years in the college and three 
years in the workshop will be about equal to the man 
who has had two years at college and four in the shop ; 
but add another year of shop to each and the man 
with the longer college training will be the better. 
In other words, the object being to increase the 
efficiency of the man, you must not decrease the 
practical training. 

If we may doso without any disrespect to Dr. Unwin, 
for whose great parts we have the highest admiration, 
we do feel just a twinge of regret that someone else 
was not chairman of the committee. One cannot 
but see in the report the effect of his strong personality, 
and when we know that the best years of his life were 
splendidly devoted to the college training of engineers, 
on which he is an enthusiast, it would be remarkable 
if he did not give a certain amount of bias—we use 
the word in its scientific sense—to the conferences. 
If it had been possible to find such a man we should 
have been glad to see someone with no predilections 
in the chair. In that case probably the Institution 
would have found the general evidence so equally 
balanced that it would have hesitated to encourage, 
as the recommendation quoted above must do, the 
shortening of the time given to practical training. 


London Electricity Supply. 


Tue London County Council is taking further steps 
in connection with its proposed Bill for the unification 
under one authority of the whole of the electric 
supply undertakings in the metropolitan area and 
surrounding districts. We referred in our issue of 
July 31st last to the proposals that the Special 
Committee which it had appointed to investi- 
gate the question had brought forward. Recently, 
another report has been made by this com- 
mittee, which report is to be considered at 
the meeting of the Council on the 10th inst. 
Briefly put, it is proposed that an entirely new 
authority shall be constituted to acquire exist- 
ing undertakings, to build new generating stations, 
and to control the supply of electricity. The actual 
work of generation and supply is to be carried out 
by a company, which is to act in every way at the 
orders of the authority, and is itself to contribute to 
a considerable extent to the capital cost of the under- 
taking. A sinking fund representing a calculated 
amount equal to 2 per cent. per annum on the total 
capital expenditure is to be instituted and vested in 
the authority, and beyond this a reserve fund is to 
be started and is to represent $ per cent. per annum 
on the total capital. Thus, before any money can 
be distributed in dividends, 2} per cent. per annum 
clear must be earned. The earnings beyond this 
amount are to be distributed up to 8 per cent. equally 
between authority and company, and of the remainder 
—if any—75 per cent. is to be used in lessening the 
charges for electricity and 25 per cent. is to be divided 
equally between authority and company. — The fore- 
going is, in bare outline, the proposal brought forward 
by the special committee of the County Council, 
and it is this proposal which the Council has to sanc- 
tion or condemn at its meeting next week. 

It is a noteworthy fact that though there is a talk 
of profits and provision made for dealing with such 
profits up to a total of 10} per cent. per annum and 
over, no attempt is made in either report to give any 
information as to the total capital expenditure 
involved nor as to how it is estimated that the under- 
taking will work out financially. The report by 
Messrs. Merz and McLellan on the subject of London’s 
electricity supply, which was made to the County 
Council this year, and which was dealt with in our 
issue of April 24th last, was marked by almost as 
much reticence, but there were in it certain indications 
-of possible saving. It is on this report that the 


special committee of the County Council has evidently 
formulated its scheme, for many of its proposals 
were foreshadowed in the report. We do not wish, 
be it well understood, to challenge the accuracy of 
the conclusions arrived at by Messrs. Merz and 
McLellan, nor that of their figures, but it may be 





pointed out that the success or otherwise of their 
scheme, which they considered would very quickly 
become self-supporting, depended largely on a pro- 
blematical demand for current for cooking purposes. 
Without doubt there is saving to be effected by a 
properly worked out plan of centralisation, but we 
submit that beyond mere outline no fully considered 
scheme is explained in either of the reports of the 
Special Committee. Surely a step of such magnitude 
as is contemplated should not be undertaken without 
the publicati~ in detail of the whole of the proposal. 
As th. .,>-. .on stands at present, all we are told is 
that it is suggested that all the existing generating 
stations should be taken out of the possession of 
their present owners and given into the charge of 
one authority, which will employ a company to carry 
out its work. Big generating stations will be built 
probably, as faras we can gather, down the river, and 
the existing stations will eventually either be shut 
down altogether or will be converted into distribution 
centres or sub-stations. That is all. We are told, it 
is true, a good deal about what will be the part played 
by the authority and what by the company, though 
the question of which shall pay for this and which shall 
pay for that is passed over briefly with the remark that 
they must settle it between themselves; but the 
division of the profits earned is adjusted minutely, 
as we have shown above. Yet the public at large, 
and presumably the County Council as well, if it only 
has the two reports to go upon, is absolutely without 
any technical details. Certainly there are no financial 
figures. We hold that radical changes of this kind 
should only be carried out after the minute study of 
every factor which can possibly affect the question. 


The avowed intention of the action which the 
Council is about to be asked to sanction is the stan- 
dardisation and cheapening of electricity in London. 
Is it quite certain that the proposals now brought 
forward will have the desired effect ? There can be 
no question as to the advantages of standardised and 
cheap electricity supply, and if it were now proposed 
to supply London for the first time with electricity 
undoubtedly the best plan would be to build large 
generating stations down the river, where land is 
cheap, rates are low, water abundant, and coal 
readily obtained. But the supply is not only just 
beginning. It has been going on long enough for 
consumers to have acquired a taste for their own 
particular brands of electricity, as it were. If there 
is to be standardisation in supply there are two courses 
open. Either some consumers will have to change 
their fittings, lamps, machinery, or whatever it may 
be, or else special converting machinery will have to 
be installed in the sub-stations or distribution centres 
so as to provide the same class of current which is 
now being supplied. This would be an expensive 
business and would, moreover, do away with stan- 
dardisation. We do not doubt that this aspect of the 
case has been gone into, nor that a solution of the 
matter has been arrived at, but as we say, there is 
nothing in either of the reports of the committee to 
tell what is the solution of this or of any other knotty 
points which must arise. London’s experience of 
radical changes has not been so happy that there 
should be a desire to rush blindfold into another. 
The formation of the Water Board is all too recent 
to have been forgotten. The advocates of the aboli- 
tion of the old companies were certain that the placing 
of all the undertakings under one control would 
cheapen the cost of water and would improve the 
supply in every way. As an actual fact, while some 
districts may pay less, others pay considerably more ; 
an additional water rate over and above the 5 per 
cent. has to be levied each year; the supply is no 
better than that given by the old companies ; and in 
all human probability London would now be in posses- 
sion of more storage reservoirs were the companies 
still in existence. What the advocates of change 
frequently forget or ignore is the price that has to be 
paid for compulsory purchases. The Finance Com- 
mittee of the Water Board is continually drawing 
attention to the millstone round its neck in the 
form of the large capital amount on which a set rate 
of interest has to be paid. It should not be lost 
sight of that the proposed new electrical authority 
will also have to pay a set interest on the large sum 
of money necessary to acquire the existing under- 
takings; and, further, that, over and above this, 
money will have to be earned to pay interest on large 
sums which will have to be sunk in building new gene- 
rating stations, laying mains, &c. The sale of exist- 
ing plant will not go far to counterbalance this ex- 
penditure. In short, though we are very far from 
entirely condemning the present scheme—we are 
not in the possession of sufficient data to be in a pos- 
tion to do that—we trust that the Council will cause 
every possible investigation to be made before 
committing the Metropolis to such a far-reaching 
undertaking. 





Power, Supplies. 


Pernaps the most important matter which Sir 
John Snell dealt with in the course of the presidential] 
address he delivered before the Institution of Elec- 
trical Engineers last week was the question of supply- 
ing current to consumers in several adjacent areas 
from large power stations instead of from a number 
of small plants controlled by independent authorities, 
Some engineers who have interested themselves jn 
this question seem to consider that the sooner all 
small electricity works are demolished and supplies 
taken from gigantic plants the better it will be for 
the electrical industry and the community at larve. 
If all the small stations in this country were destroyed, 
say, by the Germans dropping bombs from aeroplanes 
or Zeppelins, we should then be faced with the problem 
of establishing new electricity supplies, and under 
these circumstances there is not the least doubt that 
not many small works would be rebuilt; but as 
matters stand at present the task of making the chanve 
is not quite so simple and straightforward. It can 
easily be shown on paper, and in some cases in actiial 
practice, that a large supply station is distinctly 
advantageous. Sir John Snell touched on this 
fact, and on the whole he favours the large station. 
Unlike several other prominent engineers, however, 
he recognises that there are two sides to the question. 
An opinion commonly held is that large bulk supply 
stations should be built in suitable localities, and that 
they should provide all additional demands upon 
existing small stations and gradually take over the 
entire load as the old plants become obsolete. But 
Sir John has proved to his own satisfaction that in 
some cases this practice of purchasing current to 
meet new demands does not pay. Generally speaking, 
he has found that once a small station is built and the 
expenditure has been incurred, then so long as thie 
system is kept within definite limits of extension, 
the extra operating cost of an addition to the local 
station is cheaper than any commercially feasible 
bulk supply. No economy, in his opinion, can be 
shown in the generality of cases where there are 
modern and properly managed undertakings and 
where the capital expenditure on buildings and plant 
is not yet redeemed or written off, unless energy can be 
supplied by a bulk authority at rates not exceeding 
£2 10s. per kilowatt of maximum demand and .25d. 
per unit delivered for untransformed high-tension 
energy. In many cases the bulk figure would have 
to be lower. 

There is not the least doubt that this bulk supply 
question needs careful consideration, for it is easy to 
arrive at erroneous and misguiding conclusions. 
No one denies that advantages are derived by generat- 
ing current on a large scale; no one with any know- 
ledge of central station working doubts that units can 
be turned out of these large works cheaper than they 
can be generated by small plants. What we have to 
remember, however, is that the current which local 
authorities purchase from these undertakings is not 
fit to be supplied directly to the consumer ; it must 
be converted or transformed down to suit industrial 
and domestic requirements. This, as Sir John Snell 
has shown, means that units are consumed in the 
conversion or transformation process which, of course, 
must be paid for, and to this must be added the capital 
charges on transformers, extra switchgear, and the 
allowance for wages, repairs, and maintenance. It 
is easily seen without any knowledge of central 
station working that when the usual items are added 
to the cost of the units, such as those arising from 
distribution, rates and taxes, management, and so 
forth, the initial cost of the current is materially 
increased. It does not appear, therefore, on Sir John 
Snell’s showing, that all local undertakings are going 
to derive benefit by purchasing part of their current 
from those large stations, nor does it seem that 
we are at all near obtaining current at such low rates 
as some authorities have quoted. Certain visionary 
engineers have.contended that when these large power- 
houses have been established it will be possible to 
purchase current at one-fourth or even one-eighth of 
a penny per unit. Whether they have taken the 
trouble to investigate the matter properly we do not 
know, but, if so, it would be interesting to hear what 
they have to say to Sir John’s estimates, which show 
that at present, at any rate, such figures are quite 
unattainable with any known methods or from any 
developments which seem to be within the range of 
possibility. 

The generation and distribution of electrical energy, 
like all other engineering problems, must be studied 
on systematic lines, and care must be exercised to 
ensure the judicious use of capital. It is not 
sufficient to base conclusions only on the generat- 
ing cost, nor does it necessarily follow that because 
large power stations have proved advantageous in 
America and other countries that they should take 
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the place of ail small plants here. No doubt in time 
to come the generation of electricity on a large scale 
will be adopted in this country, but if Sir John Snell’s 
investigations are based on sound reasoning and 
practical experience it is obvious that for the present, 
at any rate, changes must be made with extreme care. 
Many of the small stations in this country, especially 
those equipped with modern machinery, are showing 
excellent results, and it is pretty safe to assume that 
any attempts to exterminate them will be met with 
vigorous opposition on the part of the local authorities. 








THE COMMERCIAL MOTOR VEHICLE. 


WHEN the history of the present war comes to be 
written few, if any, branches of the service will be 
found to have done more effective and unostentatious 
work than ‘the mechanical transport department. 
With only a few hours’ notice there was created a 
fleet of self-propelled vehicles with the necessary 
equipment which, it is quite safe to say, no other 
country in the world could have produced. How 
many of these machines were commandeered by the 
War Department is not stated, but there must be 
several thousands now on the Continent rendering 
service, which no other vehicle could perform equally 
well, in ambulance work, commissariat and the trans- 
porting of troops, whilst some, equipped with armour 
and quick-firing guns, are rendering very material 
assistance in defeating the common enemy. 

It is extremely satisfactory to us as a nation that 
with regard to this branch of engineering at any rate 
the Germans can lay no claims to pre-eminence. 
There is ample evidence on all hands to show this. 
Many of our readers will remember that when the 
commercial motor vehicle problem was first attempted 
the hopes of engineers were centred round the steam 
engine for the propulsion of this type of machine, 
and after serious troubles, chiefly due to boilers and 
road wheels, a very satisfactory steam wagon was pro- 
duced. Contemporaneously with the development 
of the 5-ton steam wagon remarkable strides were 
being made in the design of the petrol engine for the 
lighter class of motor vehicles, both in improved 
economy and in efficiency, and this type of motor 
was seized upon for the heavier machines for carrying 
passengers, such as the motor omnibus. One of the 
remarkable features in connection with the early 
development of the commercial machine was the 
unanimity with which the builders of traction engines 
held aloof from the problem, preferring to ‘‘ wait 
and see’? how the pioneers progressed. These 
experienced builders no doubt felt that their reputa- 
tions might be impaired in attempting a ‘“ new line ” 
of products. The industry suffered to some extent 
in consequence, for many of the pioneer firms found 
difficulty in acquiring sufficient capital to carry them 
over the experimental period, on the one hand, and 
were further handicapped by the absurd legal restric- 
tions which were at first imposed on the new form of 
locomotion. In 1905, howeyer, new regulations were 
issued which permitted unloaded vehicles of 5 tons 
tare and a total vehicle and load limit of 12 tons to 
use the roads under the Motor Car Acts. The 
amended Act at once gave a much needed impetus 
to the new industry, and builders of traction engines 
then commenced to see that there was a future for 
the motor wagon. There is now quite a number of 
such firms successfully engaged in the building of 
motor wagons propelled by both steam and petrol 
engines. : 

The developments which have since taken place 
have been duly recorded from time to time in these 
pages, and our readers have been shown how the two 
great rival methods of propulsion have striven for 
supremacy. The greater strides have been made 
by the petrol vehicle, thanks in a large measure to 
the pioneer work done by the London omnibus. It 
was an extremely fortunate circumstance for the 
heavy motor vehicle that the powers of the London 
County Council, which owns the tramways, did not 
extend to the licensing of motor omnibuses, or the 
development of the public service vehicle would not 
have been anything like so rapid as it has been, 
judging by the manner in which similar problems have 
been handled by other large municipal authorities, 
which are only now becoming alive to the possibilities 
of the new form of conveyance either as a means of 
feeding existing electric tramway services, or dealing 
with the problem of carrying the residential popula- 
tions in sparsely ‘inhabited districts. Attempts to 
hinder the progress of the public service vehicle have 
also been made on the ground that this kind of service 
does not contribute to the maintenance of the roads, 
and it must be admitted that there is some justice in 
this plea, which, however, does not recognise the 
advantages of the motor vehicle as regards public 
convenience, its economy and increased speed of transit 
compared with those offered by other means. In 
speed alone the difference in favour of the motor 
omnibus over the tramcar is found to be about 10 per 
cent. 

The competition of the motor omnibus first became 
Serious about the year 1905, when the London General 
and the London Road Car, the Vanguard and the 
Great Eastern motor omnibus companies put fleets 
of these machines upon the streets. But the early 





experiments and the serious competition resulted 
in considerable financial losses. For many years 
prior to 1900 the first-named company paid annual 
dividends of 10 per cent. to its ordinary shareholders 
and built up a large reserve fund. When the com- 
petition of the electric tramways commenced, the 
dividends dropped to 5 per cent., and in 1907-8 the 
motor omnibus competition was so seriously felt 
that heavy losses were experienced. In order to 
remedy this state of affairs there was an amalgama- 
tion of the different concerns in 1908, and the London 
General became practically the monopolist of this 
class of traffic. The early types of vehicles were 
anything but a success, and the company eventually 
decided to build its own omnibuses, and succeeded 
finally in evolving a type—the B type—in which 
the defective features of the earlier omnibuses were 
eliminated. The police authorities were largely 
responsible for the improvements as regards silence 
and reduction of weights. They insisted on the tare 
weight being reduced from 5 tons and upwards to 
34 tons. 

It was about the year 1906 that the motor omnibus 
competition began to make itself seriously felt, and 
the annual records of passengers carried show the 
remarkable progress made in this system of locomo- 
tion. In that year the number of passengers carried 
was less than 300,000,000, in 1911 the number had 
increased to 400,000,000, and in 1912 the number 
had grown to 575,000,000. The passengers by the 
tramways increased correspondingly until 1912, when 
a fall took place, but the fall in the tramway passengers 
was small compared with the growth in the omnibus 
traffic, and as the local railway traffic did not show 
any perceptible decline, it is obvious that the motor 
omnibuses had made an impression on the riding 
habits of the public, and this in spite of the fact that 
the average fares charged on the motor omnibus are 
higher than on the tramcars. 

Then again, as regards the problem of traffic con- 
gestion, which is engaging the attention of some of 
our great centres of population, the commercial motor 
vehicle affords one means of solution. Not only 
does the motor wagon take up less space, weight for 
weight, than the horse-hauled vehicle, it travels 
faster and solves to a very considerable extent the 
problem of street cleaning and improvement of the 
public health. 

We now find firms which originally confined them- 
selves to the production of steam wagons devoting 
their energies chiefly to the internal combustion 
engined vehicle. That the industry is now experi- 
encing something in the nature of a “boom”? is 
common knowledge, for the War-office having 
drained the country of all the available vehicles, 
subsidised and otherwise, for use on the Continent, 
has ‘‘ impressed ’’ practically the whole of the pro- 
ducts of the leading makers of motor vehicles in the 
country, leaving hundreds of commercial users at 
their ‘‘ wits’ end” for means of transport. The 
existing state of this branch of trade will probably 
endure for some time, for the entire output of vehicles 
suitable for War-office requirements is probably not 
more than twice that of the wastage which a war of 
such dimensions entails. In the meantime the firms 
which have surrendered their vehicles find no imme- 
diate chance of replacing them by new ones owing 
to the reason mentioned above. 

In many respects the war in which we are now 
engaged is almost ideal for this branch of the 
service, the excellent roads in France and Belgium 
lending themselves well to the utilising of the heavy 
commercial vehicle. As our readers are already 
aware, the Mechanical Transport Committee of the 
War Department came to the decision that the petrol 
vehicle was to be preferred to the steam wagon for 
many obvious reasons, the chief of which were no 
doubt the almost insuperable difficulties which would 
be met with in obtaining fuel and water for the latter. 
The Committee, therefore, decided to frame a scheme 
by which suitable petrol-driven vehicles capable of 
carrying useful loads of 30 cwt. and 3 tons were to 
be subsidised. In order to earn the Government 
grant certain conditions had to be complied with. 
First, it was obvious that for use in time of war the 
machines would have to be so constructed that ample 
clearance would be provided between the working 
parts and the ground to enable roads badly cut up 
and soft ground to be traversed without injury to the 
vital parts. The chief difficulty which had to be 
overcome in designing motor vehicles to comply 
with the necessary condition was found in connection 
with the final transmission of the power of the engine 
to the road wheels. Hitherto users and builders of 
machines built to carry several tons had preferred the 
pitch chain for this portion of the transmission. This 
form of transmission has much to commend it on 
account of its flexibility and ease of repair. It is 
obvious, however, that chain gearing does not lend 
itself so well as the live-axle system of transmission 
as regard road clearance and protection from mud and 
dirt; and although the chain drive is cheaper to 
construct than the more complex gear required for the 
live axle, this factor is obviously not one to be 
seriously considered compared with the time element 
necessary for carrying out adjustment and repairs. 
The military point of view is to obviate at any cost 
liability of breakdowns of even trifling significance. 
Such a point of view meant extra initial outlay, of 
course, as the live axle of a machine capable of carry- 


ing 4 tons over all conditions of roads has to be a very 
nice piece of mechanical engineering to withstand the 
stresses and shocks, while the gearing has to be of 
#pecial design to obtain the great reduction of speed 
necessary from the engine to the road wheels. 

To give this great reduction without introducing 
chain gearing the makers had recourse to two means 
only. One was worm gearing, and the other spur 
gears. By means of the former the reduction can be 
brought about in one stage, whereas with spur gearing 
a double reduction is necessary. Although worm 
gearing had been used with success by one or two 
makers, chiefly on motor omnibuses, the Mechanical 
Transport Committee was reluctant to adopt it for 
such heavy work. Those makers who fell in with the 
Government scheme therefore had only ‘‘ Hobson’s 
choice ”’ left, and that was the double reduction spur 
gearing. To earn the Government subsidy the 
vehicles have to comply with further drastic require- 
ments, such as a given size and number of cylinders, 
engine speed and gear ratios, size of road wheels, 
road clearance, construction of radiators, &c. Both 
classes of vehicles have to be fitted with four-speed 
gears forward and one reverse. The engines have to 
be provided with governors so arranged that it shall 
not be possible to drive the heavier machines at a 
greater speed than 16 miles an hour and those of the 
lighter type at a higher speed than 20 miles per hour 
when the engine is accelerated to its utmost. The 
maximum reduction on the bottom speed is not to 
exceed 40 to 1 on the heavy machine and 33 to 1 
on the 30-cwt. machines. The ratio between the 
top and bottom gears in both classes is to be about 
5 to 1, and all vehicles have to be capable of ascending 
a gradient of 1 in 6 on the road when fully loaded. 
The minimum cylinder bore for the 3-ton machines 
is 4}in., and the minimum R.A.C. rating 30.0 horse- 
power; while the minimum cylinder bore for the 
30-ewt. machine is 4in., and the rating 24.8 
horse-power. The petrol consumption has to be not 
greater than | gallon per 40 gross ton-miles at ordinary 
road speeds. Each machine is subsidised for a 
period of three years from the date of its accept- 
ance. The subsidy takes the form of a purchase 
premium of £30, and the balance is paid in six half- 
yearly instalments, the maximum total grant obtain- 
able being £120. Among the conditions to be observed 
by the owner are the following :—The machine must 
be kept within the United Kingdom, and it must be 
certified by an inspecting officer from the Depart- 
ment to be in a thoroughly serviceable condition and 
in a satisfactory state of repair. It will be inspected 
every six months and may be purchased by the War- 
office whenever the Army Reserve or a portion of it 
is called out on permanent service or in case of 
“national emergency.”” The prices at which the 
vehicles are purchased by the War-office are fixed 
and vary according to the length of time which they 
have been in service, payment being made imme- 
diately the vehicle is handed over without any 
necessity to resort to arbitration. In view of the 
increased cost of motor vehicles designed to earn the 
Government subsidy, users will probably require 
further monetary encouragement if the fleet is to 
be brought up to the desired size. Continental 
Powers seem to be much more generous with their 
subsidies. In Germany, for instance, a sum of 
£450 spread over a period of five years is paid to the 
owners of 4-ton lorries capable of drawing a further 
2 tons on a trailer. This probably represents some- 
thing more than half the first cost. In France the 
subsidy granted by the Government amounts to 
about £300 spread over a period of four years, while 
in Austria a subsidy of £360 is granted, the payments 
being distributed over five years. It must, however, 
be admitted that the commercial motor vehicle has 
not been adopted on the Continent with the same 
amount of alacrity as has been the case in these 
islands, and probably this accounts for the larger 
subsidies granted. 

When the War-office subsidy scheme was first 
launched there was no lack of criticism, and the 
opinion was held by many engineers that a totally 
different type of vehicle would have to be designed 
for use in the Colonies and countries where good roads 
are few. It remains to be seen how far this criticism 
will be justified by experience during the present 
war. In any case, British motor wagon builders 
will require at no distant date to pay more attention to 
colonial requirements than they have done in the past, 
for there is no doubt a very prosperous future in 
store for these machines outside of Europe. In 
Canada, for instance, something like seven-eighths 
of the imports of motor vehicles are obtained from 
the United States. Actual figures for the year ended 
March, 1913, show that the total imports of these 
machines amounted in value to over £2,000,000, and 
the number of cars to 8377, of which only 352 came 
from this country. 

The Indian market seems to have been similarly 
neglected by our home builders. The number of 
commercial vehicles in use in that vast country is 
probably not more than 100, merchandise being still 
carried about on the roads in bullock carts, of which 
there are several millions. At the Imperial Motor 
Transport Conference held in London last year, it 
was stated that Northern India and Ceylon are crying 
out for mechanical transport. It is to be hoped that 
British engineers will make an effort to capture these 





markets before they are anticipated by foreign rivals. 
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LARGE WATER-SOFTENING PLANT. 


THE accompanying half-tone block and drawing 
give a general view and plan and elevation of a water- 
softening plant with a capacity of 10,000 gallons per hour 
which has recently been built by Royles Limited, Irlam, 
near Manchester. The process of treatment is well known, 
and involves the use of lime and soda as the reagents.. 
In this particular plant an unusually large reaction tank 
is provided, so as to give ample time for the settlement of 
the matter in suspension prior to filtration. The filters 
employed are of two kinds, One using wood wool and the 
other gravel and sand as the filtering media. Clear satu- 
rated lime water is produced in the conical vessel B, the 
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lime having been previously slaked in a chamber of the; amount of displacing water flowing through the valve | a load of 10 tons. 
| per minute with a load of 10 tons ; the revolving speed is 


overhead tank A, whence it is delivered to the bottom of | 
the vessel B. A regulated and known quantity of water 
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tity of crude water is admitted in to the upper portion 
of the vessel D by means of a valve in the chamber E. 
The specific gravity of the soda solution is greater than 
that of the water, and it is on this basis that the soda solu- 
tion is displaced to the mixing pipe. The incoming crude 
water falls upon a float in the soda vessel D, preventing 
any mixing of the top layers, and the further the solution 
sinks in this vessel the greater is the head required to force 
it up the pipe into the reaction tank. As a consequence 
of this, the float, swimming only in the displacing water, 
constantly rises. When the float reaches a predetermined 
height, it indicates that the charge for the day has been 
exhausted, and incidentally that the plant requires newly 
| charging. It will thus be seen that the amount of soda 
solution passing to the mixing pipe is proportional to the 
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in the chamber E. 
A further known and regulated quantity of crude water | 













bottom to the top, then flows over the partition leadin 
to the gravel and sand filter. After passing through the 


| latter, the water enters perforated tubular coll: tin, 

| screens at the bottom, from which it flows to the outlet 
| shown. The wood-wool filtering material is cleaned by 
| removing it and spraying it with water, a fresh supply 
being introduced in the meantime. The gravel and sang 
filter, on the other hand, does not require to be ren loved 

| for cleaning purposes. It is cleansed by means of a steam 
air injector and reversed current of water in a well-known 
manner. 





62-TON STEAM TRAVELLING DERRICK 
CRANE. 


A POWERFUL crane possessing special features has 
recently been built by the firm of Joseph Booth and 
Bros., Limited, Rodley, near Leeds, for 8. Pearson and 
Son, Limited, contractors, Westminster, and is intended 
for use in connection with the new port works at \Val- 
paraiso, which Messrs. Pearson are constructing for the 
Chilean Government. A view of the crane wiih a 
test load of 75 tons in suspension, and a view of it taken 
during the process of erection in the builders’ yard, ure 
given on page 440, whilst the general arrangement, a 
plan of the machine with the main parts in the position 
occupied when working on two tracks, and a plan of 
the machine when operating on three tracks, are give: in 
our Supplement. 

The crane is designed to lift a load of 62 tons, ani 
mounted on four bogies, two being placed under the nist 
and one at the extreme end of each sleeper. The former 
are connected by an equalising girder to enable the bozie 
trucks to travel up an incline of 1 in 72, while the back 
bogies remain on the level. The crane is built to travel 
on two roads, each 5ft. 6in. gauge, the mast bogies running 
on rails fixed on the sea wall, while the travelling bogies 
run on rails fixed on the staging parallel to the wall and 
at 60ft. centres. In order to allow the crane to adapt 
itself to variations of gauge, the travelling wheels are 
arranged to slide on square axles through a distance of 
6in. The crane is further designed so that the sleepers, 
guys, and back tie girder can be changed to enable the 
machine to travel on a gauge with 35ft. centres, the mast 
bogies in this case being in front and the sleeper bovies 
trailing or being shunted as the case may be. The two 
sleeper bogies are connected by means of a steel lattice 
girder. The motions for main hoisting, auxiliary hoisting, 
derricking, and travelling are all operated by one set of 
engines, and the hoisting mechanism is fitted with two 
hydraulic oil cylinder brakes. The slewing is effected 
by a separate set of engines. 

The crane is designed to lift its load at a radius of 60ft. 
from the centre of the mast, the hoisting speeds being 
10ft. per minute for the full load and 50ft. per minute for 
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The speed for auxiliary hoisting is 60ft. 


190ft. per minute at the hook and the travelling speed 


passes through a special valve in the chamber E, down ; passes direct to the mixing pipe from the chamber E by | 40ft. per minute. 


the vertical pipe shown to the bottom of the cone, then | 
upwards through the slaked lime, which it agitates, and | 
becomes saturated. The ascending water carries smaH 
particles of lime upwards until the diminishing velocity 
is unable to sustain their weight, when they sink 
and are again caught up until completely dissolved. 
It is claimed that in this way the whole of the lime is 
perfectly utilised, and the water-on reaching the top of 
the conical vessel is fully saturated, before passing off 
by the pipe shown, in a clear state to mix with the 
soda and crude water. A given quantity of soda is dis- 





solved in the division C of the overhead tank and is run 
into the soda vessel D. Then a known and regulated quan- 


a third valve. The three valves referred to in the chamber | 
E are all on the same level and are governed by the same 
head which is maintained constant by a ball valve. Hence 
the supply of water through the three valves varies pro- 
portionately to the head and when the water supply is 
cut off the supply of reagents is also stopped. 

The three discharges, namely, saturated lime water, | 
soda solution and crude water mix thoroughly in the 
mixing pipe which leads them to the bottom of the reaction 
chamber. Here part of the salts held in solution are 
deposited and drawn off from time to time by the mud 
cocks. The water thus treated and partially clarified | 


The centre bogies are each mounted on six centre- 
flanged steel-tired tram wheels, 2ft. 6in. in diam. on the 
tread, tires 2}in. thick, set to 5ft. 6in. centres. and having 
a wheel base of 24ft., with axles 6in. diam. in the journals 
and 7}in. diam. in the centre. The axle-box brackets 
are of cast iron, machined to take sliding boxes, each 
supported by two volute springs, a bracket being fixed 
on each side of the tram wheels. The gearing on the 
brackets is carried in sliding bearings to allow for move- 
ment due to the springs. The bogie frames are built up 
of steel plates and angles, all riveted together and arranged 
to carry the trunnion and travelling gear brackets. Plat- 


' passes up to and through the wood-wool filter from the forms with hand rails are provided on three sides of the 
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ntrs bogies. Lhe equalising girders are also built up 
on tes and angi, and are connected together by 
a distance piece of similar construction for carrying the 
centre trunnion under the mast, Bogie trunnions are 
led at each end of the girders. The two back bogies 


a ‘puilt up of steel plates and angles, having horizontal 
russct plates for carrying ballast. They are mounted on 
sight centre-flanged steel-tired tram wheels, 2ft. 6in. diam., 


the axles and travelling gear being similar to those of the 
centre bogies. The slewing ring foundation is made of 
speel plates and angles, to which the spur wheel is bolted. 
This wheel is made in six segments. The steel centre 
trunnion casting passes through the centre of the ring 
foundation and supports the ball race, and on the sleeve 
of the trunnion casting the sleeper ends are carried. 

» ‘The mast sides are built up of steel plates, jin. thick, 
and angles, 6in. by 6in. by jin., and are jointed together 
py plates and machined bolts, At the bottom of the mast 


and connecting each side are two large steel plate and 
anglo girders, between which is fitted the centre casting 
to carry the bottom mast pin. The latter is carried on a 
double-row ball bearing of special design, the balls being 
gin. diam. and 50 in number. Between the sides of the 
mas( and in front the large slewing bracket is fixed, and at 
the hack is the bracket for the slewing engines. Above the 


slewing engines is a large steel girder for supporting the 
main engines, while a massive casting for taking the 
engine shaft and vertical travelling shaft is fixed between 


the mast sides. On this casting the top ends of the engine 
slide bars are fixed, and above are two girders to support 
the cylinders for the oil brakes. The shafts for the hoisting 
and derricking motions are carried in bearings fitted on 


the sides of the mast. 

The mast top is designed to receive a casting for carrying 
the top centre pin, which revolves in a phosphor bronze 
bush, this casting being arranged with trunnions to take 
the sheer of the bolts. Extension girders are carried out 
at the front to take the pulleys. The centre-pin is secured 
in place by a@ circular nut and taper pin on the top. The 
guys and sleepers are built up of steel plates and angles, 
lattice pattern, the former being arranged at the mast top 
so that the angle can be changed to suit the varying centres 
ofthe roads. The bottom ends of the guys engage between 
large plates on the sleepers, to which they are bolted. 
On one guy a steel ladder is placed to give access to the 
mast head. The sleepers are of the lattice type, and at 
the mast end are arranged in a similar manner to the top 
of the guys. The back ends are designed to take the 
guys and also the trunnion for the back bogies. The 
travelling gear is driven by shafts carried in brackets on 
the sleepers. Steel brackets and hand rails are provided 
on the outside to carry a platform. A distance girder 
of steel plates and angles is provided between the sleepers, 
and is jointed so that the centre part will come into position 
when the crane is travelling on a 35ft. centre track. Two 
steel box-section lattice girders are fitted between the 
sleepers and connected to them by machined bolts. The 
jib is of the steel lattice type, measuring 75ft. between 
the centres. It is made in two halves, and has large 
castings at the bottom for taking the steel pin and at the 
top for taking the jib head pulleys and derrick rods. 

The engines for hoisting, derricking, and travelling have 
a pair of cylinders 10}in. in diam. by 16in. stroke, fitted 
with link motion. The slide bars are of steel, flat on the 
faces, and fifted with brass strips for adjustment. The 
slewing engines have a pair of cylinders 8in. by 10in. The 
boiler is of the Spencer-Hopwood type, 5ft. diam. by 1 lft. 
high, and tested to 200 Ib. hydraulic pressure per square 
inch, 

The main hoisting motion is by double-purchase spur 
gearing, and two speeds are obtainable, the change being 
effected by clutches sliding on square shafts. The barrel 
is secured on a square shaft, and the grooves in the barrel 
are machine cut to suit steel wire rope—eight falls—and 
suitable for a lift of 50ft. below and 25ft. above rail level. 
The block with ramshorn hook swivels on ball bearings, 
and has hand turning gear. A powerful screw brake 
and two oil brakes are fitted on the second motion shaft. 
The oil brake cylinders are 8in. diam. and 12in. stroke, 
the connecting-rods engaging on the second shaft, on which 
suitable cranks are provided. These brakes are controlled 
by means of a lever, screw, and hand wheel from the driving 
platform. The auxiliary hoisting motion is designed to 
lifta load of 10 tons on a single rope by spur gearing from the 
second motion travelling shaft; the machine-grooved 
barrel running loose on the shaft, and being driven by a coil 
clutch put in motion by a lever. The clutch can also be 
controlled by a hand wheel and screw. This motion is 
provided with a brake operated by a hand wheel and screw, 
and is designed for grabbing work. 

The derricking motion is on the Henderson principle, 
with two safety catches and a locking device to prevent 
the jib getting out of control. A special “ tell-tale ” 
device is fitted so that the driver can see that the clutch 
isengaged. The travelling motion is operated by machine- 
cut bevel and spur gearing put in motion by means of a 
steel clutch and lever. The clutch works on a square 
shaft, and a screw brake is provided, being controlled by 
a hand wheel from the driving platform. 

The revolving motion is worked by means of a pair of 
engines under the footplate, through spur and bevel 
gearing down to a large external wheel. It is controlled 
by a foot brake. The driver’s platform is placed on the 
side of the mast, and all the levers and hand wheels are 
arranged so that the driver can see his load. 


All the gearing is of steel, the travelling gear being 
machine cut. The axle-boxes are provided with oil wells, 
fitted with weighted rollers, and Stauffer grease cups are 
fitted to each bearing and all the main shafts. The crane 
was designed by the builders in conjunction with the 
engineer‘ng staff of Messrs. Pearson and Son, Limited. 








EDUCATIONAL INTELLIGENCE. 





Tue Council of the University of Sheffield; a+ its meeting on 
the 2nd inst., made the following appointments :—(1) Mr. 
Wilfrid Vickers, M.Sc. (Manchester), to the post of Junior Lec- 
turer in Education and Assistant Master of Method ; (2) Mr. 





H. J. Davies to the post of Demonstrator in Engineering ; (3) Mr. 
F, Orme, B.Met., to the post of Demonstrator in Non-ferrous 
Metallurgy. 





A GERMAN COLLIERY IN YORKSHIRE. 





A CORRESPONDENT having asked us for information 
about a German colliery near Doncaster, we obtained 
full particulars for him, but as it appears to us that they 
may be of interest to a wider circle, we are now printing 
them. The Northern Union Mining Company, Limited, was 
registered in the early part of this year with a capital of 
£500,000 to acquire a coalfield of between 15,000 and 
20,000 acres at Harworth, near Doncaster. The directors 
are Herr Hugo Stinnes, of Mulheim, Ruhr, Westphalia ; 
Herr Gustav Knepper, of Bochum, Westphalia; Mr. 
James Russell Ferguson, London and Glasgow; and 
Mr. Arnold Lupton, Westminster. The last-named had 
held an option on the Harworth royalties for some years. 
Herr Hugo Stinnes is also the head of a German group 
that secured an important holding in the Turkish coal 
industry. It is understood that the bulk of the capital 
is held in Germany. 

Operations were commenced in March, the plan being, 
for working purposes, to divide the estate into two portions, 
sinking one pit at Harworth and another further south 
at Blyth, near Retford. Up to August only the Harworth 
side was being developed, that village being now connected 
with the Great Northern line at Scrooby by a temporary 
branch railway for use in connection with the pit sinking 
operations. It is estimated that 750 million tons of coal 
lie beneath the whole field acquired by the company, 
and Mr. Ferguson, the managing director, has stated that 
the expectation was to raise 14 million tons a year, at 
which rate the mine would take several hundred years 
to work out. To reach the Barnsley seam, shafts would 
have to be sunk to a depth of 800 yards. The company’s 
plan included the provision of a patent coking and by- 
product plant capable of dealing with 5000 or 6000 tons 
of coal per week. 

The method to be adopted in raising coal was new in 
Yorkshire. The ordinary practice has been to equip each 
shaft with one winding engine and one large drum, from 
which the cage on each side of the shaft centre is raised 
and lowered simultaneously. At Harworth there were to 
be two winding engines to each shaft, one on either side, 
and the cages were to be raised and lowered independently 
of one another. Against the heavier capital cost of that 
arrangement, it was claimed that it would be capable of 
yielding a much larger output than the usual method, 
the figure of 4000 tons per day from each shaft being 
mentioned as within its capabilities. 

The opinion of mining experts at the time was that 
the estate was one of the most promising corners of the 
new Doncaster field. A Mr. Waterhouse was engaged 
as general manager, but, with the exception of a 
comparatively small number of unskilled labourers, all 
the employees—chiefly expert workers in mine sinking— 
were Germans. When the war broke out, some of 
these Germans left to join the Colours, but the others were 
arrested and are now interned -at Lancaster, the Isle of 
Man and places on the West Coast. 

Up to August satisfactory progress had been made, and 
it was expected that coal would be won in 2} years’ time. 
Now, of course, all operations have ceased and the place 
is being guarded by a few of the company’s English 
employees. The general manager has left. It was under- 
stood that the colliery was to be worked largely, if not 
wholly, in the interests of the export trade through the 
Humber ports. Lately negotiations have been in progress 
for the purchase of the whole undertaking by English 
interests, but owing to the peculiar circumstances arising 
out of the war, it is understood these negotiations have 
fallen through, or, at any rate, are at a deadlock. 

As the method of colliery working referred to above 
may be unfamiliar to many of our readers, we add 
a brief description. 

The method of employing two engines at one shaft was 
practised a long time ago at collieries in the North of 
England, as at Seaham, Percy 
Main, Jarrow, South Shields, 
Hebburn, and South Hetton. A. 
description and a diagram of the 
arrangement at Seaham Colliery is 
contained in ‘“‘ The Mechanical 
Engineering of Collieries,” by T. C. 
Futers. There the shaft was 
bisected from top to bottom by 
a brattice partition, apairof cages 
worked by a separate winding 
engine, running ineach section, the 
two engines being placed on oppo- 
site sides of the shaft. The cages 
ran on wooden end guides, the inside \ 
guides being straight from top to \ 


















bottom, while the outside guides \\ 

were splayed out at as gentle an \ 
angle as possible at the “ meet- NX 
ings ’’—where the descending and N 
ascending cages passed each other \ 
—the shaft being bellied out for N 


the purpose (see sketch). The 
system in a sense converts a single 
shaft into two independent shafts, 
but if the diameter of the full 
shaft is small, it involves a diminu- 
tion of the width and carrying 
power of the cages. Under any 
circumstances the width of a 
cage is sacrificed, for in each 
section a clearance of half the width of a cage must be 
allowed in the upper and lower portions of the shaft so as 
to keep the rope of the outer cage clear of the inner cage. 
In the case of ordinary shafts the chief, if not the only, 
advantage to be gained by two winding engines, is that 
two seams at different levels can be worked independently 
by the same pit. If, however, the shaft is constructed in 
the first instance of the proper dimensions throughout 
for running four full-sized cages, then, apart from the 
question of winding from seams at different levels, any 
advantage will chiefly depend on whether it is more econo- 
mical to sink two separate shafts or a single shaft of double 
the size. ‘ However, the development of Harworth Colliery 
has been brought to a standstill by the war, without any 
definite winding scheme having been adopted, and it is 
probable that the best English practice will be followed 
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eventually. 


THE HADFIELD RESEARCH PRIZE. 


In our issue of June 12th last we were able to 
announce that Sir Robert Hadfield had offered a 
prize of 1000dols. to the American Institute of 
Mining Engineers for the best contribution to the 
publications of that Institute upon the general. sub- 
ject of ‘“‘ The Different Forms and Combinations of 
Carbon with Iron, including those in Iron Alloys.” 
We also announced that we had been informed that 
a prize of similar value was to be offered for com- 
petition in Great Britain and the Continent. We 
have now received the following announcement from 
the secretary of the Iron and Steel Institute :— 


A research prize of the value of £200 has been placed by Sir 
Robert A. Hadfield, F.R.S., past president, at the disposal of 
the council of the Iron and Steel Institute, to be awarded by 
the council for original research work on the subject of the 
different forms or combinations of carbon in iron, steel, and alloys 
of iron with other elements. Competition for the prize is open 
to metallurgists, chemists, and others interested in metallurgy, 
and it is proposed that the prize shall be awarded at the annual 
meeting of the Institute in May, 1916, for the best report pre- 
sented before February Ist, 1916. 

Sir Robert Hadfield is also prepared to offer a second prize for 
the report next in merit to the one which gains the first prize, 
provided it is adjudged to be a really meritorious paper. 

It is not desired to limit the scope of the research too closely, 
but it is suggested that the work should be in continuation of, 
or based upon, the work of previous investigators, such as 
Jullien, Abel, Miller, Ledebur, T. Sterry Hunt, Akerman, 
Arnold, E. D, Campbell, Hogg, Parry, and others. 

The object of the research prize is to stimulate the study of 
carbides in iron and iron alloys generally, also with a view to 
discovering the best method of determining the forms and com- 
binations in which carbon occurs in iron and steel. These 
carbides are now spoken of by metallurgists in a general way, 
as sub-carbides, carbides, or double carbides. It is very 
desirable to define the composition of these more accurately 
and to ascertain whether other carbides exist which have 
hitherto not been identified. 

The study of the molecular constitution of the carbides will 
also fall within the range of the investigation and, in this con- 
nection, attention may be directed to previous researches on 
particular combinations of carbon or forms of carbide. For 
instance, it would be of interest to determine whether the 
ordinary carbide is Fe3;C, FegC,, or some other combination. 
If so, what is its nature and molecular constitution ? 

The foregoing is a general direction which should guide 
intending participants in this research. It is hoped that the 
results obtained will throw much light on the cause of hardness 
of steel, also on the nature and form of carbon combinations with 
iron and its alloys. . 

Intending competitors should communicate, in the first place, 
with Mr. G. C. Lloyd, secretary of the Iron and Steel Institute , 
28, Victoria-street, London, 8.W. 








INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND. 


THE opening meeting of the 1914-1915 session of this 
body was held in the Rankine Hall of the Institution, 
Elmbank-crescent, Glasgow, on Tuesday evening, 27th ult. 
Dr. R. T. Moore, president, delivered his presidential 
address, in which, after dealing shortly with the summer 
meeting in Newcastle-on-Tyne, jointly with the North- 
East Coast Institution and the Institution of Naval 
Architects, and with the affairs of the Institution generally, 
he, referred to the present deplorable state of Europe, 
and to the ability of our Army and Navy to meet the 
extraordinary calls now being made upon them. The 
remaining and the major portion of the address concerned 
itself with reviewing in a succinct and suggestive manner 
the development and the efficiency of the modern type of 
battleship. 

Following the President’s address, two papers were 
submitted, one entitled ‘“*‘ Geared Turbines for Ship 
Propulsion,” by Mr. W. D. McLaren and Mr. G. M. Welsh, 
and the other on “‘ How the Efficiency of the Scotch Boiler 
can be Improved,” by Mr. John Tait. The first paper 
gave a general survey of the field of application of the 
geared turbine to ship propulsion, and described outline 
designs of geared turbine installations comparable with 
types of machinery in common use. In an elaborate series 
of tables and diagrams the joint authors presented par- 
ticulars of a number of vessels typical of the various classes 
brought within survey. In each case particulars and 
estimated performances for machinery of the ordinary 
type had been first prepared, then similar particulars of 
geared turbines suitable for each vessel had been com- 
puted for comparison. The investigation carried out by 
the authors on these broad lines is explained and illus- 
trated in the paper with clearness and much detail. One 
or two of the general conclusions arrived at may be here 
mentioned. In all the cases considered, the geared turbine 
shows, at full power, an advantage in coal consumption 
over the reciprocating or direct turbine type of machinery. 
The amount of gain in economy depends on the type of 
ship considered, and the curves indicate how this gain is 
also influenced by reduction from the full power condition 
of running. In comparison with reciprocating engines, 
the reduction in coal consumption becomes inappreciable 
at low powers, and at some speeds considered the recipro- 
cating engine proves the more economical. The gain, 
it is of interest to note, is influenced by propeller efficiency 
apart from the thermo-dynamical efficiency of the prime 
movers. Reference to the series of curves makes these 
separate effects clear. Discussion on this paper followed, 
and was postponed till next meeting. The other paper 
—taken as read—was concerned chiefly with a new device 
for inducing a good circulation of the water in ordinary 
Scotch marine boilers, especially when raising steam. 
The apparatus consists of a channel strapped round the 
flue like a saddle and enclosing a rectangular space extend- 
ing rather more than half round the flue. The lower 
ends of the channel appear to be made up into tubes by a 
suitable covering plate, and they extend downwards 
to the stagnant water space. The method is simple and 
inexpensive, and has already been fitted to several of the 
steamers of the Union Steamship Company of New Zealand 
fleet. 

At subsequent meetings of the Institution, which will 
take place on November 17th, December 15th, January 
19th, February 16th, March 16th, April 20th, the following 
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papers will be submitted and discussed :—* Experiments 
on the Gyroscopic Control of Torpedoes, Submarines and 
Airships,” by Dr. James G. Gray ; ‘‘ On Safety Valves,” 
by Mr. Donald Macnicoll ; ‘‘ Experiments on the Influence 
of Indicator Connection Pipes,” by Mr. Thonias B. 
Morley, B.Se.; “‘ The Compressive and Flexural Pro- 
perties of a Series of Scottish Building and Road Stones,” 
by Mr. Robert Boyle, B.Sc.; ‘“‘ Some Notes on Heat 
Transmission and Efficiency of Boilers,’ by Mr. Robert 
Royds, M.Se.; ‘‘ A Modern System of Heating, Ventila- 
tion and Hot-water Supplies, as applied to the Mercantile 
Marine,” by Mr. David M. Nesbit; ‘‘ The Design and 
Equipment of the Clyde Trustees’ New Granary at Glasgow 
Harbour,”’ by Mr. George H. Baxter. In connection with 
the paper by Dr. Gray on gyroscopic control, the meeting 
will take place in the Natural Philosophy Department 
at the Glasgow University, mainly for the convenience 
of carrying out model experiments. On account of the 
war the Council of the Institution has decided not to hold 
the “* James Watt * Dinner this session. 








WAR ITEMS. 





Ir is announced by the German Naval Headquarters 
Staff that the cruiser Yorck struck a mine at the entrance 
to Jade Bay, Wilhelmshaven, on Wednesday morning and 
sank. Many members of the crew were saved. The Yorck 
was a powerful vessel of 9050 tons displacement and a 
complement of 557. She carried four 8-2in. guns and ten 
6in. guns, and had four torpedo tubes. She had three screws 
driven by reciprocating engines of 9000 horse-power, 
which gave her a speed of 21 knots. She was completed 
by Blom and Voss in 1906. She will be seriously missed 
by the enemy. 

* * x 

A utst of present and former members of Merchant 
Venturers’ Technical College, Bristol, who are at present 
serving with the Colours is now being prepared ; it already 
contains 250 names. Former students, or their relatives, 
are requested to send to the Registrar precise particulars 
with regard to any former student who may be serving 
in the Army or Navy. At the end of the war it is proposed 
to publish a full list. 

* * * 


WE are informed that Babcock and Wilcox, Limited, 
have presented two standard motor ambulances to the 
British Red Cross Society for service at the Front. One 
of the ambulances has been given by the company, and 
the other has been paid for by subscription from the 
directors and staff. The response from the staff has been 
so satisfactory that there will be a surplus of between 
£40 and £50 beyond the £400 required for the ambulance, 
and it is proposed that this should be handed to the Red 
Cross Society to go to the cost of another ambulance. 
The British Red Cross Society have allotted to Babcock 
and Wilcox, Limited, two 35 horse-power Lancias, each 
ambulance being capable of accommodating four wounded 
men, and being fitted with stretchers and all necessary 
appliances. Both these ambulances left for the Front 
last week. Each has a plate attached stating by whom the 
ambulance was presented. 


* * * 


Mr. A. Stuart, Registrar of Imports and Exports at 
Singapore, the Correspondent of the Board of Trade for 
the Straits Settlements, who is now on a visit to England, 
will attend at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C., 
on Tuesday, Wednesday and Thursday, November 17th, 
18th and 19th, between the hours of 10 a.m. and 5 p.m., 
and will be pleased to see by appointment British manu- 
facturers and traders not represented in the Straits 
Settlements who may desire to consult him regarding 
trade conditions and openings in that Colony. Applica- 
tions for appointments with Mr. Stuart should be made 
promptly to the Director of the Commercial Intelligence 
Branch, as above. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


BRITISH MANUFACTURERS AND THEIR SALES 
METHODS. 


Sir,—Now is an opportune time to consider this important 
subject. Many of our manufacturers still continue the old- 
fashioned practice of waiting until someone brings them some- 
thing to manufacture, and even then, if it be anything new, the 
difficulty of getting it made has been almost beyond belief. 
We must have a complete change in these methods ; new articles 
made to customers’ requirements at competitive prices and 
suitable for the new markets now available must be manufac- 
tured. 

Many people seem to imagine that sales organisation only 
consists in appointing a large number of agents as canvassers 
and travellers on commission without providing them with any 
funds or giving them power to do anything if they could; in 
many cases this is done simply with a view of trying to get 
sales conducted at other people’s expense. These agents 
accept these positions from want of something better, and are 
helpless ; and so it continues, neither party doing anything 
in @ permanent direction. The term “‘ agent ” as now applied 
in the engineering trade would be better abolished, unless it is 
to be recognised in future as representing a person of position 
and capability. All employees, from the managing director 
downwards, are in reality agents of any company, but buyers 
are tired of interviewing what are now known as agents, and 
they require to see the equivalent of a principal. 

We have, therefore, on the one hand, in many cases, manu- 
facturers employing on starvation terms and on temporary 
arrangements agents, canvassers, and travellers, and immediately 
thereafter proceeding to stultify their position and efforts by 
corresponding direct behind their backs with the customers, 
and in other ways lowering what prestige they possess, thereby 
destroying their connection and chance of success, possibly in 
some cases to prevent their getting too strong a hold on the 
business, but in others, I fear, with a view of preventing them 
earning too much money. This system is carried out in many 
ways right down to the man at the works that offers better 
terms if the sales can be completed without the knowledge of 
their own representative. Such method must be exterminated. 





On the other hand, we have the customers, the architects, the 
consulting engineers, trying to exterminate these agents, can- 
vassers, and travellers by shutting their doors against them and 
communicating direct with the works ; this arises in some cases 
through the utter incompetence of the men employed and their 
failure to satisfy the customers’ requirements, but in many 
owing to the behaviour of the works correspondents. 

The natural result must be to throw thousands of these men 
out of their present employment. But this being a gradual 
process, they will, when unable to take the place of the expert 
salesman, no doubt be provided for in offices and works where 
they would be better employed. When this is accomplished, 
think of the relief to the buyers and the relief to many of these 
weary individuals themselves, to say nothing of the enormous 
saving to everyone, when they are found definite employment 
with a visible earning capacity of benefit to themselves and to 
the country in general. ; 

Out of this medley, if we are to improve, must arise the expert 
salesman and the enlightened works correspondent, both engaged 
on terms of possible permanency with the firm, the one realising 
that he must satisfy his customers’ requirements in every way, 
the other itting the sal ’s position and giving him the 
utmost support. ‘Such expert salesmen would be welcomed 
by the customer again and again if only they were available, 
and the persecution of buyers by incompetence discontinued. 

The salesmen of the future should be fewer in number and 
much better paid, and have a permanent and superior position 
with the manufacturers ; they must be men who, having passed 
through every shop, are selected and finally trained for this 
position in the estimating and designing depart ts, and, with 
at least ten years’ experience, such salesmen will be expected 
to answer any questions and give any advice, and be in a position 
to take particulars, making hand sketches of suggestions and, 
if required, preparing and pricing estimates, and in cases of 
necessity concluding contracts on the spot. What a rarity such 
men are to-day! Equally so the manufacturers that have sufti- 
cient confidence in the outside agents and travellers they now 
employ. . 

The works correspondent is in reality the manufacturer, as, 
after all, this correspondent is the person who controls the 
situation, making or marring any concern, Anyone nowadays 
is permitted to deal with correspondence from the junior partner 
almost to the office boy, the result in many cases being as might 
be expected. The works correspondents should have been 
salesmen for five years at least, having had what workshop 
experience salesmen should possess before they occupied that 
position ; we should then have correspondents knowing all the 
difficulties and trained in both the positions necessary for 
success. They must realise that the entire system of customers, 
salesmen, Hef works staff are in a sense under their control, 
and that they can by carelessness or want of forethought destrey 
the best-laid plans, and until such men are appointed by merit 
only we shall continue as we are. 

The subject of advertisement in the technical Press is another 
opportunity sadly neglected, many of our manufacturers never 
appearing. This should form the first subject of discussion 
between our salesmen and the works correspondents, as without 
this how are purchasers ever to know, more especially abroad, 
of a manufacturer’s existence. Many manufacturers seem to 
imagine nowadays if they employ large numbers of commission 
agents advertisement is unnecessary ; the greatest fallacy of all. 

If only. we can persuade our manufacturers to devote a reason- 
able sum to their selling organisations instead of spending their 
all on the works and to select their salesmen and works corre- 
spondents by merit, encouraging them with permanent appoint- 
ments, and, having done this, persuade the British workmen to 
do as much work as they can, if they like, then there will be little 
trouble in holding our own and securing our full share of trade 
at every opportunity. Surely there has never been a better time 
for a change. Vicror H. Coates, M.I. Mech. E. 

London, 8.W., November 2nd. 








CURIOUS PROPELLER ACCIDENT. 


Srr,—The enclosed hand sketch may be of interest to you and 
worth reproduction in your paper. The steam drifter Gleaner 
of the Sea, S.H., came into dock to have her spare propeller put 
on, and when the water was pumped out of the dock this is what 
we found. Two of the blades of the propeller laid one on top of 
the other, as neatly as if carefully packed by hand, lying across 





























the keel ; in fact, unless one noticed the two broken edges only 
one was visible. 

This is a most extraordinary occurrence, we think, as the 
second must have dropped on to the first one without either 
tipping off, and they were in no way wedged, but were easily 
lifted off. As no photographer was procurable at the time, we 
had to resort to a hand sketch. It is thought that a pile stump 
was struck. PERTWEE AND Back. 

Nelson Ironworks, Great Yarmouth, 

November 2nd. 








Contract.—The New South Wales Government has accepted 
the tender of the Brush Electrical Engineering Company for 
generating plant, condensers, and auxiliaries for equipment of 
the Albury Electricity Supply Station. 


INSTITUTION OF Navat ArcuiTects.—The ordinary dates 
for the next annual meetings of the Institution will fall on 
Wednesday, March 24th, 1915, and the two following days. 
The Secretary asks us to state that the Council will be pleased to 
consider papers on subjects relating to naval architecture or 
marine engineering. Offers or suggestions for papers on matters 
of interest to the Institution should, if possible, be sent in to 5, 
Adelphi-terrace, London, W.C., by the close of the year. 





PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the evono. 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
The Week. 


Tue threatened entry of Turkey into the war 
was seriously regarded by the Birmingham metal trades 
in the early part of the week. For some weeks local firms 
have sufferéd considerable loss owing to the requisitioning 
of consignments by the Turkish authorities. The only 
help the Foreign-office has so far been able to lend thein is 
advice counselling consignees to obtain receipts for all goods 
requisitioned with a view to representations later. A fresh 
outbreak of rebellion in South Africa has depressed that 
important market, and the latest reports from South 
America are not reassuring as to the financial position, 
The extent to which credit has been shaken and dis. 
organised is apparent from the fact that non-combatants 
like the United States, who have been enterprising com- 
petitors for trade in South American and other markets, 
are, it is becoming amply evident, unable to take advan- 
tage of any special disabilities which now appertain to 
British trade. As a matter of fact, the transport dilfli- 
culties of our traders are insignificant in comparison with 
the dislocation of the financial system. All the overseas 
markets are so far very unresponsive to a revival. The 
money market is tardy in recovering its equilibrium. 
Still, in most of the trades in which Birmingham and the 
district are interested the inquiry is a little more active 
on the week, There is, fortunately, no sensible increase 
of unemployment, though short time is a little more pre- 
valent. Inevitably the return of industry to its normal 
channels is slow. The position on the week is that neither 
merchants nor consumers will be persuaded to buy out- 
side requirements which are actually in sight, and these 
are very largely dependent upon the needs of our own 
Government and the Governments of our allies. The 
incessant call for war supplies is putting a heavy strain 
on many branches of manufacture. -The demand is ever 
more insistent, and plants are being extended up to the 
full limit of available machinery and tools. In no branch 
of the metal trades is there any difficulty regarding supplies 
of material. The problem is one of productive capacity 
in the manufacturing details. 


£3,000,000 Owing to Birmingham’s Foreign Trade. 


The amount owing to Birmingham manufac- 
turers and merchants by firms in foreign countries is 
believed to be about £3,000,000. Up to the present 
debts totalling about £1,500,000 have been definitely 
reported. But many local firms are disinclined to disclose 
their position, at any rate until the prospect of Govern- 
ment aid in the matter of such debts becomes immediate. 
The £3,000,000 includes accounts owing in all countries 
—not only enemy countries—and a large part of it cannot 
be collected in neutral countries owing to the difficulties 
of exchange. It is good news in connection with the fore- 
going that only a comparatively small proportion is owing 
by enemy countries. This at least is the statement of the 
Birmingham creditors, who number a total of about 300 
firms. In this respect it is stated to be unlikely that this 
city will suffer in anything like the same degree as some of 
the other industrial centres. Birmingham manufacturers 
strongly support the scheme that has been laid before 
Government in favour of advances being made to traders 
on the security of approved foreign debts pending the 
restoration of normal conditions in the foreign exchanges 
so far as neutral countries and the Allies are concerned 
and the termination of the war so far as Germany and 
Austria are concerned. The proposal is that the banks, 
under some form of Treasury guarantee, should furnish 
financial support to firms the funds of which are locked up, 
and negotiations to this end are said to be in progress. Many 
manufacturers and merchants locally hold the view that 
some such arrangement has now become urgent. The total 
sum owing to British firms in this way is understood to 
exceed 36 millions sterling, 8} millions of which is due from 
German and Austrian firms. 


Manufactured Iron Conditions. 


The slackening tendency in the bar iron trade is 
not arrested. Whilst makers of best bars have enough 
work to keep them going on the £9 basis, orders for middle- 
class bars are scarce. Some of the leading firms of this 
description stick to the quotation of £7 10s. delivered, but 
business can be done at £7 7s. 6d. and even £7 5s. Mills 
engaged on bars for the nut and bolt manufacturers are 
relatively better off. Values are fairly firm on the basis of 
£7 5s. delivered Darlaston. There is a further serious 
giving way in galvanised sheets and black sheets. The 
export trade is almost at a standstill, and the mills are 
mainly dependent upon Government contracts. These 
are not realising expectations by any means, and prices 
have consequently fallen in a single week £1 to £1 ds. per 
ton. Business could be done to-day—Thursday—in 
Birmingham at £12 2s. 6d. to £12 5s. for 24-gauge corru- 
gated sheets, f.o.b. Liverpool. Even lower prices were 
mentioned. There is hardly enough business being done in 
black sheets to test prices. Hard doubles, however, 
realise £7 15s. to £8, according to circumstances. Some 
very useful suggestions relating to the future supply of 
spelter have fallen since last report from Mr. C. H. Barwell, 

residing at a meeting of the Birmingham branch of the 
nstitute of Mines. He said that Birmingham ought no 
longer to be dependent upon foreign countries for spelter, 
which was so necessary to carry on some of its most im- 
portant industries, and particularly galvanised sheet manu- 
facture. As good spelter could be produced in this country 
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as anywhere in the world. The manufacture of zinc was 
a laborious process, but one of the effects of the war, he 
hoped, would be that we should no longer be dependent 
on Germany for its supply, Another effect of the war 
would be that more attention would be devoted to the 
purity of metals, The purer the metal the better would 
he the resultant manufactures. He was convinced that 
the war would result in an improved method of making 
metals. Many of the Belgians who were at present in 
this country, and who had been skilfully trained in the 
manufacture of metals, would, perhaps, be able to assist 
England in the progress it should undoubtedly make in 
this department of metallurgy. 


Pig Iron Still Falling. 


A few weeks ago smelters were reported to be 
preparing to put more furnaces in blast. Now they are 
disposing of present production with difficulty, and at 
some works the accumulation of stock has begun again on 
a rather large scale. All descriptions of pigs are again 
marked down, the loss being about 1s. per ton on the week. 
Northamptonshire forge sorts are variously quoted 55s., 
55s. 6d., and 56s., but business is possible only at the first- 
named figure, and the majority of consumers put the value 
lower. Derbyshire forge pig is offered at 55s. 6d., but 
56s. and 56s. 6d. are the more general quotations. Stafford- 
shire part-mine iron is marked down to 57s. and cinder to 
54s. 6d. to 55s. Ferro-manganese has been reduced 15s. 
per ton, and is now £10 5s. net. Spiegel has been reduced 
10s. to £6. From the late maximum attained in the early 
days of September prices of pig iron have lost upon Bir- 
mingham Exchange 7s. to 7s. 6d. per ton on Derbyshire 
forge iron, 5s. to 6s. on Northampton forge, 4s. 6d. per ton 
on Staffordshire cinder iron, and 3s. to 4s. on Staffordshire 
part-mine iron, During the three months’ period of the 
war the maximum advances gained have been :—North- 
ampton forge iron, 12s. to 14s. per ton ; Derbyshire forge, 
12s. per ton, and Staffordshire cinder and part-mine iron 
alike 10s. to lls. As just shown above, about half of 
these advances have now been lost. Still, it is satisfac- 
tory that the other half of the advances remain with the 
market. 


Steel and American Sales, 


The steel works have not a great many new 
orders this week, but they are kept going fairly regularly. 
The position has been strengthened to some extent by 
the giving out of good orders for bridge material, both for 
this country and abroad. Sheet bars are billets only 
meet with a dragging trade at £5 to £5 2s. 6d. The short 
immunity which the home producers of steel half products 
have enjoyed from foreign competition in this department 
is, as I last week reported, now threatened by America. 
American material is on offer at about 2s. 6d. per ton 
below the quotations of British producers. The margin 
is not yet sufficient to tempt Midland buyers, though it is 
stated on Birmingham Exchange that in the North of 
England importers have fared better. How far this 
report is correct the Cleveland steel sellers must be judges. 
There is some talk now, I hear, of importing steel strip 
from America. 


Birmingham and Coventry Engineering Trades. 


Engineers in the Birmingham district are kept 
busy in almost all departments. Recently some good 
orders have been booked for constructional work, and 
certain branches of the electrical engineering trade are 
kept going at high pressure. Machinists have more offers 
of business than they know how to cope with. These 
relate chiefly to supplemental plants for the execution of 
“rush” war orders. Heavy demands by manufacturers 
at home have coincided with urgent orders from neighbour- 
ing nations. There is some reason to believe that carefully 
masked attempts have been made on behalf of Germany 
to obtain in this country machines for turning out arms and 
munitions. Addressing the Birmingham Chamber of Com- 
merce a few days ago, the president said that, on the whole, 
local trade was quite as satisfactory as could have been 
expected. The work given out by Government was 
assisting very much, but even outside these orders there 
was a fair amount of trade. The exhibition of Austrian 
and German articles which the Chamber was holding had 
been of considerable use to manufacturers, and there were 
many instances where it was leading to the making in 
Birmingham of articles formerly supplied by enemy 
countries. An International Commission for the purchase 
of munitions of war, equipment, and stores for the use of 
the allied forces having been established in London, the 
Chamber had offered its services, and as a result many 
orders had already been placed in Birmingham. All 
the engineering trades at Coventry able to turn out war 
material continue to have plenty of orders. Besides 
heavy ordnance, motor transports, and motor cycles, 
aeroplane engines are now being manufactured, and over- 
time is worked in nearly all factories. The repairing of 
the wastage of the battlefields is likely to keep the several 
trades going at full speed as long as hostilities last. Busi- 
nesses which have no direct relation with the war feel the 
loss of the ordinary trade. But, on the whole, the Coventry 
engineering trades are doing remarkably well, and are 
very fortunate in being able to adapt themselves to the 
new wants. 


War Material Orders and the American Manufacturers. 


Iron and steel masters in this district receive 
particulars with much interest of the manner in which the 
American iron and steel masters and kindred American 
manufacturers are benefiting from the war. . It is plain 
that the paralysis of business which existed in the United 
States before the war began, and which was accentuated 
by the first weeks of hostilities, promises to be lifted by 
the continuance of the conflict. Information received 
in Birmingham this week is to the effect that the steel 
mills of Philadelphia are already rushing with war work. 
The automobile shops are said to be running full time, 
turning out trucks for France. England, France, and 
Russia have, it is added, sent agents*to Cincinnati for 
lathes and other machine tools, and a Bethlehem, Penn., 
company is working on a 5000-ton contract of steel for 
bayonets and sabres. Connecticut is a great centre for 
the manufacture of cartridges, and Birmingham manu- 
facturers note with peculiar force that considerable orders 





for these goods have been received from Evrope, These 
and many other orders evidently mean millions of dollars 
for American manufacturers. As far as is known no 
German agents have been placing war orders in the United 
States, for the obvious reason that German shipping has 
been swept from the seas. It seems that the American 
State authorities who, aware of the great influx of business 
growing out of the war, recently ruled explicitly about the 
shipment of such merchandise, are consistently adhering 
to their original ruling, viz., ‘‘ that there can be no reason- 
able prohibition against America’s trade with the belliger- 
ents; that the Government has nothing to do with the 
shipment of the orders; and that purchasers assume full 
risk upon the high seas.” 


Improved Industrial Situation. 


A reassuring report on the industrial situation 
in Birmingham has been furnished by Professor W. J. 
Ashley, who has a peculiarly wide and exact knowledge 
of the industries of the city. Data furnished by representa- 
tive manufacturing firms, labour exchanges, and other 
agencies show indications of a general improvement. A 
calculation based on the number of cases of unemploy- 
ment attributed to the war which applied for assistance 
to the Citizens’ Committee shows that only about 2.3 per 
cent. of the city’s population are in circumstances of 
distress. Among 18,500 workers, fairly representative 
of the city as a whole, there are, it is estimated, only 3 per 
cent. totally unemployed, i.e., not more than in normal 
times, while 22 per cent. are working short time and 28 per 
cent. overtime. These figures have been furnished by 
manufacturing concerns employing 33,700 persons, of 
whom three-fourths are men. They are engaged largely 
in the iron and steel manufactures characteristic of Bir- 
mingham. Comparing the last pay days of September, 
1913 and 1914, firms employing some 9700 workpeople 
employed 9.4 per cent. fewer persons and paid 13.2 per 
cent. less wages. This clearly indicates—as the rates of 
wages had not been altered in the meantime—that there 
was, in their case, only a small amount of short time. 
Firms employing 3000 workpeople showed no change in 
either respect, while firms employing approximately 11,000 
workpeople employed 21.8 per cent. more in September 
this year than in September 1913, and paid 41 per cent. 
more wages. Thus there was in their case a considerable 
amount of overtime. With regard to the month of 
October, evidence of improvement in employment is pro- 
vided by the returns of the Birmingham Labour Exchanges. 
The figures for the insured trades—engineering, building, 
and construction of vehicles—are the more instructive 
because in these trades all unemployed workpeople qualified 
for benefit are obliged to register. These returns show 
that the number of unemployed on the “ Live Register ”’ 
has gone down by hundreds every week during the past 
two months. The last available figures—those for 
October 23rd—show there were then in those trades 
actually 183 fewer men registered as unemployed than 
before the war. All this sounds well and healthy. 


Brass and Copper Tube Trades and Enemy Dangers. 


Brass tube manufacturers are not busy, but there 
is some inquiry for solid-drawn brass and copper tubes 
for shipment. Orders have, however, to undergo careful 
scrutiny in view of the fact that such descriptions of tube 
is in demand for the manufacture of ammunition. Exports 
can only be made under a licence issued by the Customs 
after inquiry as to destination. It is not surprising, though 
very inconvenient, that the greatest difficulty is expe- 
rienced in obtaining these permits. The Birmingham 
Chamber of Commerce is trying to obtain from the Board 
of Trade a precise definition of ‘‘ solid-drawn brass tubes.”’ 
Conditions of activity vary considerably at date in the 
very important and extensive brass trades of the city. 
Cabinet brass founders have few orders in hand. The 
heavier brass trades, however, are better employed. A 
large amount of brass work both for the Admiralty and the 
War-office is coming to Birmingham. Good orders have 
been received during the week from the Government 
factories for ammunition cases and fittings for ammunition 
wagons. There is an improving call for plumbers’ brass- 
foundry for export. Numbers of inquiries from South 
American markets have had to be held up pending remit- 
tances. Indebtedness from this quarter to Birmingham 
manufacturers are large. 

LATER. 


Birmingham manufacturers and merchants who have 
accounts owing them abroad have received since my main 
report was despatched, with much satisfaction, the inti- 
mation of the Treasury that a committee, consisting of 
representatives of the Treasury, the Bank of England, the 
joint stock banks, and the Association of Chambers of 
Commerce of the United Kingdom, has been formed to 
carry out a scheme for helping British traders. It is 
delegated to the committee to authorise advances in ap- 
proved cases in respect of debts which cannot now be 
collected. The Bank has agreed that no part of the ad- 
vances, which are not to exceed in any case 50 per cent. 
of the outstanding debt, shall be applied to the paying 
off or reducing of loans or bank overdrafts, or meeting 
unpaid foreign and Colonial acceptances held by traders’ 
own bankers. The banker may call upon the trader to 
submit to him audited accounts of his business and such 
other information as to him seems. desirable. The neces- 

forms will be issued by the banks, through which all 
applications for advances should be made. To guarantee 
the scheme, the Government will ask Parliament to pro- 
vide that the ultimate loss, if any, shall be borne to the 
extent of 75 per cent. by the Exchequer and to the extent 
of 25 per cent. by the accepting bank. Parliament will 
also declare the charge upon the outstanding debts valid 
and effective as against all persons without notification. 








NOTES FROM LANCASHIRE. 
From our own Correspondents. ) 


MancuHEsTER, Thursday. 
A Slightly Better Tone. 
At the Iron Exchange on Tuesday there was a 
rather meagre attendance of buyers. Pig iron, however, 
was in a shade. better inquiry, but prices showed little 





change. Steel and steel products were rather siow. In 
this department it was reported that many engineering 
establishments were on full pressure owing to Government 
orders. Manufactured copper was unchanged, little doing. 
Lead: Sheets were rather lower. English tin ingots, 
20s. per ton higher. Quotations :—Lincolnshire No. 3 
foundry, 58s.; Staffordshire, 55s.; Derbyshire, 56s. to 
56s. 6d.; Middlesbrough, open brands, 58s.; Scotch, 
nominal : Gartsherrie, 69s.; Clyde, 68s. 6d.; Glengarnock, 
68s.; Eglinton, Monkland, 66s.; Summerlee, 67s., delivered 
Manchester. West Coast hematite, 75s. to 75s. 6d.; 
East Coast ditto, 70s. to 71s., both f.o.t. Finished iron : 
Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; Staffordshire 
ditto, £9 2s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £7 10s. 
to £8; hoops, £8 15s.; plates for tank, girder, and bridge 
work, £7 5s.; English billets, £5 15s.; cold-drawn steel, 
£10 to £10 10s. Copper: Sheets, strips, &c., £72 per ton ; 
small lots, 9d. per pound ; rods, £70 per ton; small lots, 
9d. per pound; tough ingots, £54 10s.; best selected, 
£55 10s. per ton; copper tubes, 9}d.; solid-drawn brass 
tubes, 7jd.; brazed brass tubes, 94d.; condenser tubes, 
83d.; condenser plates, 7}d.; rolled brass, 7}4d.; brass 
turning rods, 8d.; brass wire, 73d.; yellow metal, 7d. per 
pound. Sheet lead, £23 15s. per ton. English tin ingots, 
£136 per ton. 


The Lancashire Coal Trade. 


There was a quiet feeling generally. Best quali- 
ties of house coal maintained late rates. Slack and engine 
fuel was quiet, but on bunkering account there was more 
being done, prices remaining normal. Quotations :—Best 
Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
16s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, 11s. 6d. to 13s.; slacks, 8s. to 10s. per ton at 
the pit. 


Engineering Trades. 


The chief features of the engineering industry of 
this neighbourhood are, first, the steady increase in the 
amount of work of an urgent character in hand for the 
Government, on the one hand, and secondly, the great 
dearth of skilled men in all branches of the trade except 
textile machinists. With so much urgent work on hand 
it is a matter for regret that I have to record threats of 
labour ‘roubles. In one well-known works which has 
received a share of the military work now being given out 
so lavishly threats have been used by the trade unionists 
that unless one man who does not belong to their union is 
deprived of his work on a press the whole of the others will 
be withdrawn. This is nothing more nor less than assist- 
ing indirectly the enemy country and deserves to be treated 
accordingly. Whatever views may be held on the subject 
of free v. trade union labour, the present is assuredly not 
the time for friction. I hear there is also a possibility of 
trouble at the docks, where the seamen are agitating for 
an increase of pay of £1 per month in view of the danger 
now being run at sea. Two steamers have been held up 
on this account. I understand that a similar advance 
has been made by private shipowners on the North-East 
Coast, where the danger at sea is certainly greater than is 
the case with boats sailing from Manchester. 


The Cotton Trade. 


The outlook in this great Lancashire industry 
has taken a turn for the better. During the past few weeks 
there has been a large amount of business done in yarns for 
future delivery, and this will mean finding work for many 
who are now out of employment. There is, moreover, a 
prospect of cheap cotton owing to the size of the American 
crops: Cloth manufacturers are watching with consider- 
able disquietude the trend of affairs in Turkey. The 
Turkish trade with Manchester is normally one of consider- 
able magnitude. In September, 1913, there was shipped 
from this district to Turkey over 27,000,000 yards of cloth. 
In September last this quantity had fallen to 450,000 
yards, and since war has broken out the markets will be 
closed altogether. After being in operation for three 
months the moratorium expired last Wednesday, and it 
seems to be generally agreed that the emergency for 
which it was instituted has passed. For the last few 
weeks accounts have been met freely enough. 


The Manchester Engineers’ Club. 


On Wednesday last week an informal discussion 
took place at the Engineers’ Club on “‘ Putting the House 
in Order ”’—the ‘‘ house”’ meaning the engineering 
industry of this country. One of the points brought out 
in the informal discussion seemed to be that many engi- 
neering firms in this country had suffered through striving 
too much after what is called organisation, when their 
efforts could have been better directed to the absorption 
and development of new ideas in regard to their products. 
It is proposed to hold during the coming winter a series 
of discussions on non-technical subjects of common interest 
to the engineering trades. 


Trading with the Enemy. 


At a recent meeting of the City Magistrates of 
Liverpool a resolution was passed to the effect that the 
present precautions were not sufficiently stringent, and 
the remedy suggested was that the bench should be 
invested with powers to make inquiries into the bona fides 
of declarations made by exporters of produce to neutral 
countries that the goods they were dispatching were not 
intended for the enemy. The Liverpool Chamber of 
Commerce holds a different view on the question and has 
expressed the opinion that the remedy lies with the 
Collector of Customs and the Board of Trade. A resolu- 
tion to this effect has been passed expressing disapproval 
of the decision of the magistrates. Another aspect of 
“the trading with the enemy” problem was presented 
recently in connection with the Mersey Chemical Works, 
Limited, at Bromborough. In this case the Board of 
Trade applied for an application for a controller of the 
business, which is practically financed entirely by German 
capital and managed by a man whose father was a German, 
but who himself was born in this country. Mr. Justice 
Warrington made an order in similar terms to that which 
he made in the case of Meister Lucius Bruning and Co., 
namely, that the controller should keep the accounts and 
make reports to the court at regular intervals until the 








448 


THE ENGINEER 


Nov. 6, 1914 





——<——— 





European crisis was passed. The appointment of the 
manager as joint controller was left to the discretion of 
the Board of Trade. 


Barrow-in-FurnNrEss, Thursday. 
Hematites. 


There is marked activity throughout the hema- 
tite pig iron trade of this district. Every maker without 
exception is well off for orders and the output is being 
maintained. These orders were booked a while back. At 
the present time, whilst there is no rush of business, con- 
tracts ‘are coming to hand in a satisfactory manner. Local 
requirements continue to be very heavy and a large pro- 
portion of the iron goes direct to the steel converters. On 
general account the deliveries are well maintained, and 
last week 2 shipment of pig iron was made to France. 
For special vrands of iron there is a good demand, and 
this is likely to be the case for some time to come. Prices 
are about the same, with parcels of mixed numbers of 
Bessemer iron quoted at 71s. to 72s. per ton net f.o.b. 
Special sorts of iron are at about 80s. per ton. There is 
nothing doing in warrant iron. The quotation is lower 
at 62s. per ton net cash. ; 


Iron Ore. 


The iron ore trade is well employed in most parts 
of the district, the only exception being at Lindal Moor, 
where things are rather quiet. The demand is satisfactory 
all round. Local users require good deliveries, and by 
rail and sea some good shipments are being made. The 
shipping of Hodbarrow ores from the Duddon is a brisk 
trade. Prices are unchanged, with good average sorts 
quoted at 15s. to 17s. per ton net at mines, and Hodbarrow 
ores are at 22s. perton. Spanish ores are in steady demand 
and supplies are arriving as in pre-war times. This ore 
is quoted at 16s. to 18s. per ton delivered to West Coast 
furnaces. 


Steel. 


The steel trade presents no new features. For 
the most part the mills are busily employed, although in 
some cases full time is not being worked. At Barrow and 
Workington the rail mills are turning out good tonnages 
of metal for home and overseas account. At Barrow, too, 
the plate mill is well employed and there is activity in the 
hoop department. The general demand for steel sections 
is good, with, however, room for improvement in some of 
the branches. Rails of heavy section are quoted at 
£6 5s. to £6 10s. per ton. Light rails are at £7 10s. to £8 
per ton, with heavy tram rails at £7 10s. per ton. For 
steel shipbuilding material there is a good local as well as 
general home demand. Ship plates are at £7 7s. 6d. to 
£7 10s. per ton, with boiler plates at £8 to £8 5s. per ton. 
Hoops are at £9 5s. and represent a fair business. 


Shipbuilding and Engineering. 


These trades are well employed and will remain 
so for some time to come. 


Fuel. 


The demand for coal is steady, with good steam 
sorts at 15s. to 17s. per ton delivered. East Coast coke is 
quoted at 20s. to 22s. per ton delivered, with Welsh sorts 
at 17s. 6d. and Lancashire coke at 17s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
From our own Correspondent.) 


Camp Kitchens. 


A FEW weeks ago I explained the magnitude 
to which the agricultural machinery and implement engi- 
neering industry of Lincolnshire and along the East Coast 
generally between the Humber and the Thames has grown, 
and how the European war brought to an abrupt standstill 
a healthy, flourishing trade with the Continent in most 
agricultural requirements, including such things as heavy 
traction engines and threshing machines. It was a very 
serious blow for the thousands of workpeople engaged, and 
although recruiting for the Colours rather relieved the 
situation, the outlook for those that remained looked very 
gloomy. But these enterprising firms allow no grass to 
grow under their feet. Foiled in one direction, they 
promptly turned in another. By a few not very important 
alterations in lathes and other plant it was possible to 
make warlike machinery and so share in the boom being 
experienced in Sheffield. Thus orders for shells have 
found their way to Lincolnshire and are now, I under- 
stand, being turned out with as much rapidity as if the 
place were the home of projectiles instead of ploughshares 
and pruning hooks. These agricultural engineers are also 
sharing in another kind of work for the Government, 
viz., the manufacture of field kitchens for the troops. 
Sheffield and Rotherham are both doing large things in 
that department, but Lincolnshire firms are stated to have 
so adapted themselves to requirements that they, too, 
are responsible for a very considerable output, though, I 
believe, most of the steel is being rolled in the Sheffield 
district. It may be of interest to explain that the material 
of which these kitchens are made is nickel steel, probably 
worth over £30 a ton rolled. This steel, which is more 
rust-resisting than ordinary steel, is employed in the 
making of everything connected with camp cooking requi- 
sites, even to the kettles and saucepans. Whilst of a very 
portable nature, the kitchens are really big and quite 
elaborate, and the Lincolnshire firms that have secured 
such orders are able to make them up very expeditiously. 
One or two of the leading people in this particular line in 
the Sheffield district are, of course, continually engaged 
in normal times making stoves, kitchen fittings, and 
requisites, lavatories, &c., both for military depéts at home 
and abroad and for warships, this branch being an import- 
ant one in the iron and steel industry. In the North Lin- 
colnshire district, too, heavy tonnages of sheet steel for 
soldiers’ winter huts are being turned out, the Govern- 
ment’s requirements in that direction being very large 
still. Whilst on the subject an interesting fact might be 
mentioned. For the carrying out of the great Derwent 


Valley water scheme a whole town in wood and corrugated 
iron was built in the woodlands of the Peak to accommo- 
date about 1000 men and their families. It was dubbed 
“Tin Town ” and included schools, churches, public hall, 
shops—in fact, everything one might expect to find in 
a small thriving township. The water scheme has now 
been carried through, or practically so, and the buildings 
being no longer required, the War-oftice has purchased 
the whole place as it stood, with the intention of using 
these strong sectioned buildings for winter quarters for 
3000 or 4000 troops. Many men had lost their lives in 
the course of the work connected with the water under- 
taking, and the memorial to these poor fellows is the only 
thing now remaining to mark the site of ‘Tin Town,” fora 
dozen years an outstanding feature of an important engi- 
neering scheme. 


General Conditions. 


Regarding the general outlook for trade in the 
Sheffield district, everything appears to be progressing well, 
almost every day finding orders upon the books of many 
firms which formerly went to Germany or Austria. Some 
manufacturers seem to regard these new orders rather 
sceptically, believing that with the settlement of European 
politics things will revert to where they were before the 
war ; but the majority take the opposite view and express 
full confidence that much of the “* diverted ” business now 
flowing into the English markets has come to us per- 
manently. I have previously explained some of the heavy 
and more important lines, and on the lighter side there are 
very large quantities of magnet steel and gramophone 
needles being made here. In connection with armament 
departments the demand for Siemens-Martin steel is so 
great as to have completely overtaken the supply. That 
is saying a good deal, for the weekly output of one firm 
alone here is 2000 tons, or even more of the highest class 
quality. Every furnace is being utilised to its full capa- 
city, and I believe that new ones are being built, though 
these things cannot be erected under about three months 
at least. As to shell steel, the requirements are so exten- 
sive and urgent that crucible furnaces are being requi- 
sitioned. This is a good thing for crucible steel makers, 
because for some time they have been under a cloud, and 
whilst they are now experiencing better times, trade for 
them is still much below normal. As will have been 
already gathered, steel forges are finding plenty of work, 
and foundries, too, are very well employed. Rolling mills, 
whilst not nearly at full capacity, are improving, arid in 
some directions a shortage of skilled labour even is reported. 
Such a condition, I understand, applies to people rolling 
nickel steel for camp kitchens, who, in certain instances, 
could put on two or three more mills if the right sort of 
men could be obtained. This shortage of labour is not 
directly due to enlistment, although, of course, that trouble 
affects the matter. The fact is that the armament firms 
are so inundated with orders that no man with anything 
approaching skill is refused, and men are seeking employ- 
ment at these works in preference to their ordinary places, 
because inducements in the shape of extra pay are held out. 
It is to be feared, however, that labour is not rising suffi- 
ciently to the occasion. The exigency of the moment and 
the spirit of Lord Kitchener’s recent message to the arma- 
ment works require that very special efforts should be 
exerted just now on patriotic grounds ; but it is a question 
whether, taken as a whole, the men are “ putting in all 
they know.” It seems fairly clear that if trade continues 
to develop—and there seems no reason to doubt it—the 
shortage of labour, skilled, semi-skilled, and strong 
unskilled, of which I have spoken in previous reports, will 
become a problem not easy of solution. I hear already 
of manufacturers casting their eyes upon likely men 
amongst the Belgian refugees, with a view to giving them 
employment during the continuance of the war, but there 
is just the fear of disturbing trade union relations, which 
are a strong factor in this district. Something, however, 
may eventually be done in that direction, although in 
saying so I am only expressing my own view. There is 
the fact that many of these men come from the Liége dis- 
trict, where are situate some of the finest steel works, and 
even armament works, to be found on the Continent ; 
whilst, on the lighter side, the men from the Louvain 
and Namur districts are perfectly familiar with modern 
cutlery manufacture. It is, at any rate, a suggestion 
worth consideration. Useful men are needed in the heavy 
steel industry, whatever their nationality—except German 
or Austrian—and certainly the pressure on cutlers would 
be considerably relieved by recruits from amongst skilled 
Belgians, who might bring with them new ideas and 
methods which would be of value to Sheffield. 


Round the Works. 


It is impossible to ascertain anything like the 
bulk of the new business passing, but from what has come 
to my knowledge it clearly points to continued expansion. 
The virtual closing of the North Sea to merchant traffic 
is a very awkward circumstance to a district like Sheffield, 
but it presents no insuperable difficulty. Consignments 
will simply be sent vid the Mersey, though to certain ports 
this may mean the loss of two or three days. The tonnages 
of completed work waiting to be handled are very heavy, 
but in several cases indefinite delay is caused through the 
care taken by the Government to prevent anything with 
the appearance of contraband leaving the country. Under 
this head come such things as entrenching tools, saws, &c., 
and before these can be dispatched a licence has to be 
obtained and proof given that although consigned to a 
neutral port they cannot ultimately be intended for 
an enemy country. New contracts booked include steel 
for Penang, Bombay, Chicago, Montreal, New York, 
Guayaquil, Chemulpo, and South America, saws for 
Yokohama, files for Bombay and Rangoon, plane irons 
for Rio de Janeiro, cutlery for Bogton, Mass., New York, 
Montreal, and Harbour Grace, N.F., hammers for Cape- 
town, edge tools for Bombay, Sekondi, and Lagos, knives 
for Puerto Padre, shovels for Trinidad, and blocks and 
cups for Delagoa Bay. The French Government has 
placed orders in Sheffield for one million each of table 
knives, forks, and spoons for the use of troops, and, without 
giving details, it may be mentioned that large quantities 
of sword blades and rifle barrels are being turned out, 
whilst it is likely that before Very long the facilities here 





for rapidly making bayonets may be considerably 
increased. 





Tungsten Supplies. 


It looks as if the threatened tungsten shorta 79 
has been entirely obviated. It will be recalled that = 
the outbreak of war the discovery was made that Shefiield 
high-speed steel makers had been leaning upon Germany 
for the very essential—tungsten. It was not that we 
could not at any moment have put our hands upon alinost 
illimitable quantities of wolfram, from which tungsten 
is extracted, for in India, in our Colonies and at home, even 
in Cornwall, there are greater supplies of the ore than we 
may ever need. But the difficulty was that somehow 
the method of producing tungsten had been allowed to 
become the monopoly of Germany. The sudden cuttiny off 
of this source of supply completely aroused the high-s)eed 
people to a sense of the false position into which ‘hey 
had drifted, and efforts were at once commence! to 
retrieve the situation. The first step was taken |\y a 
Luton concern with a strong Sheffield connection, but 
almost immediately the leading steel manufacturer, of 
Sheffield conferred on the matter, with the result tht 
Committee was appointed to carry out experimeits. 
The first samples of tungsten powder submitted were ;\ot, 
I believe, a great success, but at the second attem)t it 
was plain that the initial difficulties had been overcuine, 
and the work of forming a company and putting down 
suitable plant was proceeded with. The company has 
now been registered as‘** High-speed Steel Alloys, Limit« 1,” 
with a capital of £50,000 in £1 shares. Practically e\ ory 
leading steel manufacturer, including the big arman wut 
works here, as well as Armstrong, Whitworths, is bac|:ing 
the company, which commences with a strong Sheflicid 
and Manchester directorate. The works, I understand, 
are in Lancashire, and regular supplies of tungsten from 
this source may be expected from about the early spriig. 
The Luton concern claims to be even more advanced, 
for under the direction of a leading Sheffield metallurgist, 
supplies of metal powder tungsten are promised early in 
the new year. 


What Krupps Did. 


Sheffield, of course, consumes almost al the 
tungsten powder made, so that this matter is of great 
importance to the city, and it is considered that there 
should be room for both enterprises, the main point being 
that when the war is over we shall never again find our- 
selves at the merey of Germany for such an essential 
element in tool steel manufacture. In the first days of 
alarm at the shortage, prices of tungsten ran up to very 
fancy figures, anything up to even 10s. per lb. being 
asked, though not necessarily obtained, but since then 
the demand for lighter edged tools has fallen off, and with 
the easing of the position the quotation fell to about a 
5s. or 5s. 6d. level, at which it stands to-day, the available 
supplies being added to by a trifling amount imported - 
from the States. The normal price is in the neighbourhood 
of 2s. 6d. per lb., and it is hoped that the English make 
will gradually get down to about that. Another important 
alloy that is very scarce is molybdenum. For a few years 
back Krupps had been buying every ounce they could 
secure, and as it is used in big gun making, no further 
comment is needed. Merchants here complain that 
English firms, although they are now awake to the position, 
are still not serious buyers. Vanadium and manganese 
are free markets, but supplies of other alloys are restricted. 


Pig Iron, Billets, &c. 


The pig iron market shows little alteration from 
that reported a week ago. Consumers are still keeping 
off for anything more than inconsiderable quantities, 
but they are able to do this, being well covered forward. 
West Coast hematitie is about 80s., and East Coast 68s. 
to 69s. for mixed numbers, delivered Sheffield. The 
better qualities of the former, however, hold their own 
as to values. In common irons, Lincolnshire pig is officially 
55s. for forge, 56s. for foundry and 61s. 6d. to 62s. for 
basic, and Derbyshire makers quote 53s. for forge and 
2s. more for foundry, but one hears of business done at 
rather less than all these figures. The boom in Siemens 
steel has had the effect of stiffening acid billets, which 
are about £8 for Bessemers and £8 5s. to £8 7s. 6d. for 
Siemens. Basic billets show no change. The South 
Yorkshire Bar Iron Association met this week, and, 
whilst reporting a slightly better tone, made no change 
in the basis price of £8 5s. per ton for Crown bars, less 
the usual discount. In some quarters one hears of a 
difficulty in obtaining sufficient Swedish steel to meet 
demands, but in other cases it is contended that the 
demand is not nearly so strong. Certainly Swedish makers 
are experiencing a difficulty with regard to the water 
shortage in that country. 


Fuel. 

There is a quieter tone about the steam coal 
market, due in a large measure to the fact that the demand 
for shipment from the Humber ports is on a smaller scale. 
Indeed, it is expected that with the increased risks to 
navigation and the limited carrying tonnage offered, 
shipments will be still further restricted in the immediate 
future. Collieries relying upon placing a large proportion 
of their outputs for export will, therefore, probably have 
further to reduce production. Most pits so far continue 
working four and five days a week, and although there 
are certainly stocks in hand they are not large under the 
circumstances. The demand for industrial consumption 
keeps up very well, and although a certain amount of 
““ spot” tonnage is on offer at special rates, many con- 
sumers bought pretty well forward for full requirements 
earlier in the year—before the effects of the war had 
weakened the market and it was feared that prices would 
rise—and are thus, to a large extent, unable to take 
advantage of these cheap lots. The same thing applies 
to smaller manufacturing fuels, though in a less degree. 
There is no improvement in the general colliery position, 
the demand from the cotton mill districts being still very 
limited. Stocks are in evidence and are being offered at 
special rates. Current quotations for steam coal are per 
ton at pit as follows:—Best South Yorkshire hards, 
10s. 3d. to 10s. 9d.; best Derbyshire hards, 10s. 3d. to 
10s. 6d.; second quality, 9s. 6d. to 10s.; steam cobbles, 
8s. 9d. to 9s. 6d. The coke market is no stronger, and is 
not likely to be until an improvement can be reported in 
pig iron. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


The War and Trade. 


TRADE in the North of England is still buffeting 
pravely against the unexampled obstacles with which it 
js faced. Inevitably the return of industry to its normal 
channels is slow, but it is encouraging to note that what 
movement there is is towards a better state of things. 
Many unexpected items have turned up in this devastating 
war to blight the hopes of traders when business was 
showing signs of recovery, and although the newly made 
turmoil by Turkey has not up to the time of writing had 
any scrious effect on the Northern trade position, it has, 
nevertheless, already been affected to a certain degree, 
and considerable disturbance may follow as events occur. 
Warlike operations against the Ottoman Empire have, 
of course, created additional embarrassments, but traders 
are now getting quite acclimatised to these, and are per- 
fectly prepared for the worst that Turkey, abetted and 


directed by Germany, can do. The overseas trade is the 
least responsive, but this is not surprising in view of risks 
steamers have to face through the indiscriminate laying 
of mines by the Germans. Consequently exporters are 
compelled to the utmost caution. So long as the Huns 
violute the code of nations in such a reckless and dastardly 
manner, endangering as they do the lives of all who 
travel on the seas, regardless of whether they are friend or 
foe, it seems futile to look for any expansion of our over- 
seas trade, The announcement this week by the Admiralty 
that the whole of the North Sea must be considered a 
military area was not unexpected, as it had frequently 


been foreshadowed that such a course would be necessary 
sooner or later. The outlook for trade depends obviously 
on the course of the war. But, generally speaking, there 
is no doubt that some substantial and decisive progress 
of the Allied Armies would go a long way to stimulate 
both the home trade and the trade with neutral countries. 


Cleveland Iron Trade. 


Extreme quietness characterises the Cleveland 
iron trade. The prevailing sentiment is entirely un- 
favourable to operations excepting those of a purely 
hand-to-mouth order, and it has not been improved by 
the new Admiralty orders concerning the North Sea. 
While these orders may be fairly looked upon as con- 
ducing, in the ultimate, to the greater safety of merchant 
vessels, they appear at the first onset to constitute yet 
one more impediment to trade. The forward position 
is all but entirely neglected. There has been a fair amount 
of forward inquiry, but makers altogether decline to 
consider business at such unremunerative figures. Their 
main object is to keep the furnaces going from day to day, 
and they will not, with the outlook so uncertain, saddle 
themselves with cheap “ paper.’ Nevertheless, a fair 
prompt business is being put through, in spite of the in- 
numerable obstacles to trade. The number of, furnaces 
in blast still remains unaltered at 71. Although the iron 
and steel shipments from the Cleveland district during the 
past month were a long way below the normal, they were 
more than the most sanguine and experienced trader 
could have ever anticipated in view of the great risks at 
sea. October is usually an important shipping month, 
for it is necessary to get cargoes away before the northern 
European ports are closed by ice. The average monthly 
clearances amount to about 100,000 tons, and though 
only one-half of this quantity was forwarded last month, 
it was a vast improvement on August, when only 25,000 
tons were despatched, the falling off being due to the 
paralysis in shipping caused by the mine-laying in the 
North Sea by the Germans. The shipments of pig iron 
last month amounted to 56,406 tons. Only 7935 tons of 
pig were sent foreign in August, but during October the 
foreign shipments improved to 24,834 tons. Sweden and 
Norway were together the largest foreign customer, 
taking 12,566 tons, the largest total of any month this 
year, though in March, April, May, and July the exports 
to those countries reached five figures, May with 12,147 
tons being the previous best. Japan was the next best 
customer with 3325 tons, the United States took 2932 tons, 
Holland 2365 tons, Portugal 1250 tons, and Denmark 
1020 tons. For the second consecutive month Belgium 
and France disappeared from the list. Coastwise, Scot- 
land was, as ever, a consistently good customer, receiving 
23,294 tons, which is considerably better than the totals 
for the three preceding months. The shipments of manu- 
factured iron and steel were somewhat disappointing, 
the total being lower by 4241 tons than that of August. 
Of the total of 35,652 tons, 25,213 tons went abroad and 
10,389 tons coastwise. Of the exports abroad India 
received 12,328 tons, Australia 5529 tons, and the Argen- 
tine 4313 tons. The general market quotation for No. 3 
G.M.B. Cleveland pig iron is 49s. 6d. for prompt f.o.b. 
delivery, and sales have been recorded at that figure. 
No. 1 varies from 2s. to 2s. 6d. above No. 3; No. 4 foundry 
Is 49s., No. 4 forge 48s. 6d.,and mottled and white iron 
each 48s. 3d. 

LATER. 
Two Furnaces Blown In. 


There is still very little disposition to trade on 
the Cleveland iron market, and sales are confined almost 
entirely to prompt lots for immediate or quite early 
delivery. Values, however, are being maintained. There 
have been rumours that several blast furnaces were likely 
to be put out of operation this week, but confirmation 
is not forthcoming. As a matter of fact, two additional 
furnaces have just been restarted. Bolckow, Vaughan 
and Co., Middlesbrough, have blown in one to make Cleve- 
land pig, and the Auckland Iron Company has recom- 
menced a furnace to produce special iron. This increases 
the number of furnaces blowing on the North-East Coast 
to 73, of which 36 are producing Cleveland pig, 25 hematite, 
and 12 special irons. 


Effect of Admiralty Order. 


5 The action of the Admiralty in declaring the 
North Sea a military area is for the time being restricting 
trading so far as export business is concerned. In com- 


mercial circles, however, the step is generally approved, 
the feeling being that it will ultimately prove beneficial. 
Recently there has been a none too plentiful supply, of 





vessels,and now there is a prospect of greater scarcity. 
The declaration of the Admiralty has already resulted in 
a further inflation of freight rates. 


Hematite Pig Iron. 


There has been very little attention bestowed 
on the East Coast hematite pig iron market this week, 
and few new transactions have been recorded. At the 
same time it is gratifying to note that the output is being 
maintained. The declaration of hematite as contraband 
of war seems for the moment, at all events, to have para- 
lysed shipments, and substantial orders for shipment to 
Italy and elsewhere are reported to have been cancelled. 
The risks to shippers are, of course, very great, for cargoes 
are liable to seizure at the discretion of the naval autho- 
rities. But there seems no reason why shipments should 
not be made under proper guarantees, and if consigned 
directly to the neutral customer, and not on an open order. 
The weakness of the trade position has, however, been 
greatly accentuated, there being no disposition anywhere 
to do business. The quotation for East Coast mixed 
numbers remains nominally at 62s. for early delivery. 


Iron-making Materials. 


The foreign ore trade is lifeless in consequence 
of the collapse in hematite. Business could be done in 
best Bilbao Rubio at 17s. 6d. ex ship Tees, and prompt 
orders would probably be accepted at a shade less. In 
view of rising freights, however, sellers are refusing to 
sell for delivery next year at any figure below 17s. 6d. 
In the coke trade there is a tendency to lower levels, and 
some substantial sales have been made this week, good 
medium furnace kinds realising 17s. 6d. delivered at the 
works. 


Manufactured Iron and Steel. 


During the past week there has been no change 
so far as the industrial activity of the manufactured iron 
and steel trades is concerned. There is not much done at 
present with regard to new business. Steel makers are 
turning out a lot of material of a miscellaneous character, 
but there is a scarcity noticeable of the specifications for 
plates and for heavy sections. The Government is still 
a pressing buyer for a variety of high-class steel and other 
kinds of special products by certain firms. The finished 
iron trade is fairly well employed on current contracts, 
but new business is slack. The following are the principal 
market quotations :—Common iron bars, £8 to £8 2s. 6d.; 
best bars, £8 7s. 6d. to £8 10s.; best best bars, £8 15s. to 
£8 17s. 6d.; packing iron, £6 5s.; iron ship angles, £8 ; 
iron engineering angles, £7 10s.; iron ship plates, £7 5s.; 
iron girder plates, £7 5s. to £7 7s. 6d.; iron ship and girder 
rivets, £9; steel bars, basic, £7 10s.; steel bars, Siemens, 
£7 15s.; steel ship angles, £7; steel ship plates, £7 5s.; 
steel boiler plates, £8 5s.; steel engineering angles, £5 15s. 
to £6; steel sheets, singles, £8 5s. to £8 7s. 6d.; steel sheets, 
doubles, £8 10s. to £8 12s. 6d.; steel joists, £7 2s. 6d. to 
£7 5s.; steel hoops, £8 to £8 2s. 6d.; steel strip, £7 5s. to 
£7 7s. 6d., all less 2} per cent. Heavy steel rails, £6 5s.; 
steel railway sleepers, £7 net f.o.b.; cast iron chairs, 
£4 5s.; cast iron pipes, l}in. to 2}in., £6 7s. 6d.; 3in. to 
4in., £5 7s. 6d.; 5in. to 8in., £5 12s. 6d.; 10in. to I6in., 
£5 15s.; 18in. to 24in., £5 15s.; cast iron columns, plain, 
£7 7s. 6d.; floor plates, £3 10s. f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


Shipbuilders and engineers on the North-East 
Coast are among the most fortunate people in the country 
during the present war. Besides being laden with 
Admiralty and War-office work sufficient to keep the 
firms which are Government contractors fully extended 
so far as productive capacity is concerned, the district is 
being made the recipient of orders for construction of a 
considerable amount of mercantile tonnage. But for 
the strict censorship one could say a good deal about the 
naval work. The mercantile tonnage now in hand is 
much more than it has been for the past ten years, but it is 
tolerably certain that there will not be such rapidity of 
construction as before the outbreak of war, in consequence 
of the large numbers of men engaged in shipbuilding having 
left, for the time being, and joined the Army or Navy. 
There is not only the lessened number of men at work in 
shipbuilding yards generally to be taken into account, 
but there is the further fact that a large proportion of the 
men at work in some of the yards is engaged on the 
pressing naval work. Several orders are announced this 
week, amongst them a high-class liner of about 477ft. 
long for the Shaw, Saville-Albion Company, by Sir W. G. 
Armstrong, Whitworth and Co., Newcastle ; two oil tank 
steamers for the Anglo-Saxon Oil Company, by Swan, 
Hunter and Wigham Richardson, Wallsend; a high- 
class cargo steamer of large size for the Ellerman Line, by 
the Palmer Shipbuilding and [ron Company ; a medium- 
sized cargo boat for Lysberg and Co., Cardiff, by Wood, 
Skinner and Co., Bill Quay-on-Tyne ; and a large cargo 
vessel for the Colonial Sugar Refining Company, Australia, 
by Sir Raylton Dixon and Co., Middlesbrough. The 
Canadian Pacific Company is said to be inviting tenders 
for the construction of a steamer to replace the lost Empress 
of Ireland. The engineering works are for the most part 
actively employed. Good progress is being made in the 
heavy oil engine shops, where some important Admiralty 
orders are in hand. 


The Coal Trade. 


There has been no improvement in the general 
position of the coal trade during the past week, business 
being slow and of small dimensions. Very little has 
occurred to infuse life into the market, and there are 
instances here and there of a weaker tendency. Nothing 
short of a cessation of hostilities and a clearing of the seas 
will bring back the coal market to its old form. The 
collieries are mostly working up to the recent average, 
which is about half time, and consequently all producers 
would welcome an increased business. The steam coal 
position is steady, but nothing more. The demand from 
the industries which are sharing the Government work 
helps to offset the decline in other directions. But still 
there is the fact that the pits which only concerned them- 
selves with export trade before the war are now compelled 
to seek outlets for their big outputs. Durham bunker 





coals are fairly active, but supplies are excessive. Still, 
buyers have the utmost difficulty in securing the smallest 
concession in price. House coal is a poor market, with 
best qualities a little better than the others. Italy is 
still strongly demanding coal despite recent very heavy 
consignments. The number of inquiries circulating in 
merchants’ hands is large, but tonnage and shipowners’ 
demands block the way to realisation of this business. 
Definite information concerning the Egyptian State 
Railways supply, for which northern coalowners sent 
in tenders, is still withheld, but it is reported that in addi- 
tion to orders placed with a well-known Cardiff firm, the 
authorities have purchased 70,000 to 80,000 metrical 
tons of American coal. It is presumed that such purchase, 
if correct, would be precautionary in view of war con- 
ditions existing. The freight market has been completely 
upset this week—so far as shippers are concerned—by 
events in the Levant. While coastings and French ports 
remain steady at about late rates, quotations to the 
Mediterranean have very materially hardened. Insurance 
war risks quotations on coal cargoes remain about as they 
were, but are still firm. For the Mediterranean the 
quotation has advanced to 15s. Newburgh Colliery, in 
Northumberland, was closed on Saturday last, when over 
800 men ceased work. The gear of the hewers was brought 
to bank, thus giving the final touch to the closing down of 
the pit, which has worked almost full time since it was 
opened some twenty years ago. About 140 hewers with 
their complement of night shift workers and lads have 
been found employment under the same management at 
Broomhill and Chevington Drift pits, while others have 
been induced to go to Whitehaven, where work is plentiful. 
Quotations for coal are as under :—Northumberlands : 
Best Blyths, 13s.; seconds, 1ls.; unscreened, 10s. 6d. to 
lls. 6d.; best smalls, 8s. 3d.; bunkers, 10s. 9d. to 11s. 3d.; 
households, 15s.. to 16s.; Tyne prime steams, 12s. 6d.; 
Tyne second steams, Ils. to lls. 3d.; special smalls, 
9s. 6d.; ordinary smalls, 7s. 6d.’ Durhams: Best gas, 
12s. 6d.; second gas, lls. to lls. 3d.; special Wear gas, 
13s.; smithy, 10s. 6d. to 10s. 9d.; coking unscreened, 
10s. 6d. to 1ls.; coking smalls, 10s. to 10s. 6d.; ordinary 
bunkers, 10s. 6d. to 11s.; best bunkers, 11s. 9d. to 12s. 6d. 
Foundry coke, 19s. to 20s.; furnace coke, 17s. 6d.; gas 
coke, lls. 6d. to 12s. 6d. 


New Graving Dock Opened. 


The large new graving dock of John Readhead 
and Sons, Limited, South Shields, was opened on Monday 
without any formal ceremony. Constructed on a site 
extending from the Poor House Landing to the Horton 
High Staithes, the dock is 450ft. long with a width of 65ft. 
at the entrance and a depth on sill of 23ft. The dock, 
which has been fitted up specially for the safe repairing 
of oil steamers, is provided with pumping plant of the 
most powerful description, electrically driven, and capable 
of emptying the dock in one hour. The whole of the works 
have been furnished with the latest electrical machinery, 
the power being supplied by the South Shields Corporation. 
The contractors for the work were Edmund Nuttall and 
Co., Manchester, and the engineer Mr. J. Mitchell Mon- 
crieff, of Newcastle. Quays and berths of about 1000ft. 
in length are provided by this extension of Messrs. Read- 
head’s premises. 


Colliery Developments. 


The Holmside and Craghead Collieries Company 
are at present carrying out very extensive developments 
at their Craghead and South Moor properties, which 
will cost a very large sum of money. At Craghead they 
are sinking a new shaft to the Busty seam, in the vicinity 
of the existing upcast shaft. They are making a new 
cutting from the Burnhope line, which will go round by 
the Edward pit. In places 15ft. to 16ft. of earth have to be 
removed. The Edward shaft is to be sunk to the Brock- 
well seam, and will be re-lined through. When the Busty 
coal is tapped a large new by-product plant is to be erected. 
At the new shaft electricity is to be used throughout. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Quieter Trade Conditions. 


Rerorts from the various industrial centres 
indicate a quietening tendency in business generally. 
It is true that the war has had the effect of removing 
Continental competition, in the meantime at least, but at 
the same time it has had a paralysing effect on markets, 
and it is almost universally felt in trade circles that busi- 
ness cannot improve to any extent until the cessation of 
hostilities. ‘The demand in the iron and steel trades has 
fallen off to a considerable extent, the pig iron trade is 
decidedly quiet, while business in pig iron warrants has 
been reduced to a minimum. Repeated efforts have been 
made to induce consumers to operate more freely, but under 
the present conditions purchasers do not feel justified 
in buying beyond their immediate requirements. Since 
the beginning of the war quiet conditions have ruled 
in the East of Scotland coal trade owing to the curtail- 
ment of business with the Baltic ports, and the position 
will doubtless be greatly aggravated in view of the latest 
proclamation of the Admiralty declaring the North Sea 
closed to ordinary shipping. Unfortunately, this state 
of affairs has not been confined to the east coast, and a 
disquieting development, from a trade and commercial 
point of view, is the sowing of German mines off the north 
coast of Ireland. The Clyde-Atlantic route is thus 
menaced, and the natural effect is to stiffen insurance 
rates and grain prices, and also to cause unsettlement 
in shipping and commercial circles. It may be taken for 
granted that all possible steps will be taken to remove 
the peril and also to prevent its repetition. Although 
unemployment is still well within the usual limits, this is 
largely the outcome of the extra labour required by those 
firms engaged on Government work and also of the hearty 
response to the call for recruits for the army. 


Shipbuilding. 


The immediate prospects of the shipbuilding 
industry are most uncertain, and so much depends on the 
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course of the war that it is difficult to state with any 
degree of accuracy whether there will be a larger or smaller 
volume of work within the next few months. There 
are many inquiries for liners and special vessels, but 
very few owners are inquiring about new cargo steamers 
and only a limited number of contracts is being placed, 
and during October only two were reported in Scotland. 
The Clyde output for October is up to the average for the 
preceding months of this year, and, while it is considerably 
below the total for October of last year, is above the 
average for the month. There is still quite enough 
employment in all the yards for the number of men 
available. 


A Rise in Freights. 


After a long period of comparative dullness, 
ocean freights have lately taken a sharp turn upwards, 
and the position of shipowners is becoming strong. War 
requirements,.the sinking of a number of vessels by the 
enemy, and the extension of the area of hostilities, have 
all tended against a superabundance of ships for the over- 
seas business of the country, and as the demand for tonnage 
has been increasing, the rise in freights is natural. The 
stiffer terms in war risks insurance brought about by recent 
events, such as the minefield off Ireland, has also served 
to make oversea carriage dearer, and this is reflected in 
the firmer prices for grain and other commodities. 


Timber Trade Position. 


No change of importance has occurred in the 
timber trade during the past week. There is a fair amount 
of business being done in some directions, such as red and 
white pine, teak, and pitch pine, but outside of this the 
bulk of the sales are more or less of a retail character. 
Business in mahogany and other furniture woods is quiet, 
though the demand has shown some improvement recently. 
Canadian yellow pine is in poor request, due to the pro- 
longed dullness in the house building trade. Some sales 
of wagon oak planks are reported, but stocks on hand are 
heavy, and there is considerable pressure to sell, and con- 
sequently values are easier. Considerable reduction 
has been made in the stock of staves, and prices rule firm. 
With the exception of spruce deals from Canada, imports 
of all descriptions are unusually light. 


Pig Iron. 


The number of furnaces in blast in Scotland is 
sixty-six, compared with seventy-one in the preceding 
week and eighty in the corresponding week of last year. 
The position of the trade is not improving. A further 
reduction of prices by the makers in order to secure more 
business has not produced the desired effect, and the 
general tone is distinctly dull. There is very little demand 
either for ordinary qualities or hematite, and with the 
deliveries against contract of moderate dimensions stocks 
in makers’ yards are showing a tendency to increase. 
The imports into Grangemouth from Middlesbrough and 
district amounted to 5437 tons. The total turnover in the 
Glasgow pig iron warrant market during the past week 
did not exceed 2000 tons of Cleveland iron and 1000 tons 
of Cumberland hematite. In the absence of support 
prices have been easier and Cleveland iron closed at 49s. 1d. 
per ton cash buyers, showing a loss of 4d. per ton on the 
week. Business in Cumberland ‘hematite was done at 
62s. per ton. Reports from the States are very unsatis- 
factory, and this has had an adverse influence on business. 
Middlesbrough stock has decreased by 1974 tons and now 
amounts to 104,406 tons, compared with 158,256 tons at 
this time last year. 


Quotations. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 
63s.; No. 3, 61s. 6d.; Govan, No. 1, 62s. 6d.; No. 3, 
6ls. 6d.; Carnbroe, No. 1, 67s.; No. 3, 62s. 6d.; Clyde, 
No. 1, 68s.; No. 3, 63s.; Gartsherrie, Summerlee, and 
Calder, Nos. 1, 68s. 6d.; Nos. 3, 63s. 6d.; Langloan, No. 1, 
70s.; No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 70s.; 
No. 3, 65s.; Eglinton, at Ardrossan or Troon, No. 1, 
62s. 6d.; No. 3, 61s. 6d.; Dalmellington, at Ayr, No. 1, 
63s. 6d.; No. 3, 61s. 6d.; Shotts, at Leith, No. 1, 68s. 6d.; 
No. 3, 63s. 6d.; Carron, at Grangemouth, No. 1, 69s.; 
No. 3, 64s. per ton. 


Finished Iron and Steel. 


There is practically no change in the iron and 
steel trades. Things are dragging along slowly with hardly 
a single bright spot to relieve the monotony. There is a 
feeling of depression as well as disappointment that busi- 
ness has not opened out as was anticipated a month or 
two ago, but has rather fallen back, until the position is 
somewhat similar to that existing in the earlier part of 
the year, when the German and Belgian competition was 
in full swing. Everywhere there appears to be a general 
stringency, and buying is curtailed to the lowest point. 
Prices have been sagging and save where controlled by 
the Association, have lost ground recently. It cannot be 
expected that they will drop to anything like the figures 
named before the war owing to the cost of raw material 
and financial causes, but there are not a few who, looking 
for lower levels, are only buying in small quantities for 
actual consumption. Stocks both at home and abroad 
must be running low and will require to be replenished, 
but no one at present seems inclined to go in for heavy 
commitments. Owing to the scarcity of ship plate 
specifications makers are finding it difficult to keep mills 
employed. Sectional makers are also suffering from a 
shortage of specifications. The black sheet trade is quiet. 
Makers could easily increase their outputs if orders were 
more plentiful and the labour supply added to, but 
unfortunately business is secured with great difficulty, 
especially in the case of thin gauges, which are in restricted 
demand owing to the poor position of the galvanised sheet 
trade. The heavy gauges are providing the mills with a 
fair amount of work, the bulk of which is for home delivery. 
The position of the malleable iron trade is not encouraging. 
Orders are increasingly difficult to secure, and in some 
cases less than nine shifts are being run per week. There 
is ample room for improvement in the wrought iron and 
steel tube industry, makers of which are suffering from a 
scarcity of export orders. The home market is under a 
cloud. The falling off in shipbuilding is telling adversely 





on iron and steel works, and although structural engineers 
are ordering fair lots of constructional sections and loco- 
motive makers’ tubes and plates, the general condition 
of the home trade is in the meantime far from bright. 


The Coal Trade. 


The market in the West of Scotland continues 
firm and best qualities of round coal are in eager demand, 
while secondary splints are securing a fair amount of busi- 
ness. Smalls are moving off in satisfactory quantities. 
Business in the East of Scotland which has been curtailed, 
to a large extent since the beginning of the war owing to 
the stoppage of the Baltic trade, is likely to suffer to an 
even greater extent in view of the closure of the North Sea 
to ordinary shipping. In the meantime business in Fife- 
shire is fairly brisk, but trade in the Lothians has fallen 
off again. The aggregate shipments from Scottish ports 
during the week amounted to 245,176 tons, compared with 
242,402 in the preceding week and 326,148 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow, lls. 9d. to 12s.; splint, lls. 9d. to 14s. 3d.; 
navigations, 14s. to 14s. 6d.; steams, 10s. 9d. to 12s. 9d.; 
treble nuts, lls. 6d.; doubles, 10s. 3d. to 10s. 6d.; and 
singles, 10s. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


NOTWITHSTANDING that the coal market opened 
this week with a quiet and dullish tone, it was not by any 
means altogether bereft of interest, inasmuch as the cur- 
tailed activity was due not so much to an absence of 
business, as to a partial suspension of operations made 
necessary by the feared extension of hostilities and deve- 
lopments generally in the international situation and the 
scarcity and difficulty of obtaining tonnage, while ship- 
ments to French ports have eased off because the con- 
gestion is so heavy for the time being. These matters and 
speculation as to what the Government in conjunction with 
the banks proposed doing to assist traders to meet their 
pre-moratorium obligations, as the moratorium ended on 
November 4th, provided subjects for fruitful discussion, 
if they did not conduce to an extension of transactions. 
There was some satisfaction to be gleaned from the fact 
that foreign exports for the previous week had touched 
a good level and had recovered the falling off noticeable 
in the week previous. If only Admiralty shipments could 
be brought into the account there is little doubt that the 
total would run very close to that of normal times. It 
would not equal it, because it is well known that outputs 
have suffered considerably owing to so many men having 
joined the Colours. Last week foriegn exports from the 
ports of Cardiff, Newport, Swansea, and Port Talbot 
reached the aggregate of 372,892 tons, as compared with 
479,489 tons in the corresponding week of last year, the 
decrease being 106,597 tons. From Cardiff alone the 
total was 200,352 tons, which fell short of the quantity for 
the same period of 1913 by 126,835 tons. Shipments 
were principally to Genoa, 28,889 tons; Buenos Aires, 
24,543 tons; Colombo, 11,494 tons; and Bordeaux, 
10,109 tons. Newport did well with an aggregate ship- 
ment of 74,288 tons, which was actually an advance on 
the corresponding period of last year by 16,399 tons. 
Coals were sent chiefly to French ports. A steady improve- 
ment was shown by Swansea with a total of 61,320 tons, 
which was only 3066 tons down on the amount for the same 
week last year, while Port Talbot made a better showing 
with a total shipment of 36,932 tons. These improved 
results were by no means unexpected, as it was known 
that collieries were pretty well booked up and that they 
were very well placed for tonnage, but it is to be very 
much feared that for the current week such good shipments 
will not be achieved, for the reason that tonnage supplies 
were at the beginning of the week not up to the mark. 
Bad weather delayed the arrival of boats over the week- 
end, and as a consequence the total number of vessels in 
the various docks showed a substantial reduction in the 
aggregate, and in fact the supplies were well below the 
average for very many weeks past. There was tonnage 
about unchartered, but owners knowing the demand held 
out for advanced freight rates, and some idea of the 
inadequacy of supplies is to be gained from the fact that 
rates for Genoa on Monday jumped 2s. 6d. per ton, com- 
pared with the previous fixture a few days before, and for 
Venice the rate was up Is., with the tendency of the market 
to further advance. The position of the collieries as the 
outcome of the paucity of tonnage was therefore not so 
bright, and although quotations generally underwent 
Little or no change as compared with the week before, the 
undertone was weaker. Quotations were, however, largely 
nominal and buyers who were in the fortunate position 
of having ready tonnage while not being able to dictate 
values could nevertheless command a considerable reduc- 
tion in some cases on the prices ruling. Individual cireum- 
stances were the governing factors in prices, and therefore 
underneath the surface was to be found a good deal of 
irregularity. The Admiralty authorities during the pre- 
vious fortnight had shipped very heavily and monopolised 
the very best coals while taking a fair portion of some of 
the lower grades, but information early in the week pointed 
to a slackening in the Government requirements. Still, 
the effect was not felt immediately such as to materially 
alter prices, as shipments on account of other foreign 
administrations and orders on the part of the general 
trader maintained them pretty well; but for all that 
it was reported that supplies of Admiralty coals were 
rather more freely obtainable. Unless, however, tonnage 
comes along better the probability is that the end of the 
week will see lower prices, as both in respect of large and 
small coals the market displays an easier tone; but at 
the moment prices are nominally round about last week’s 
figures. Coke rules steady and there is no change in 
patent fuel, for which orders are slow to come along. 
Pitwood shows a tendency to recover.. The heavy sup- 
plies have been worked off, and although few transactions 
have been effected the circumstances are not such as to 
lead to enforced sales. Importers can hold, and as a result 
they are asking higher figures. Values are about 20s. to 
21s. 





a 
Larer, 
Writing later, our correspondent states that the cog 
market has developed more pronounced dulness, alt hough 
generally speaking, there has not been much falling away 
in prices. The inactivity is made more evident by reason 
of the shortage of tonnage, and there has been a corre. 
sponding improvement in freight rates, which for the 
Mediterranean ports have advanced round about 2s, 64, 
per ton. Colliery salesmen regard the weakness in coals 
as purely temporary and due to the backwardness of 
chartered steamers, and as a consequénce look forward to 
steadier conditions immediately that tonnage comes along 
better. There is certainly more inquiry for French ports 
particularly Rouen. Small coals continue easy, although 
some of the best bunker qualities are very well placed and 
up to 8s. 3d. is demanded. On the other hand, business 
could be done at 7s. 9d. Cargo sorts were weak without 
any material change in values. There was very little 
current inquiry for patent fuel, and quotations ranged 
about 16s. to 17s. Pitwood has taken on quite a steadier 
tone and spot business has been done at 20s. 6d., but for 
next week sales have been effected at 21s. to 22s., and 
although there is rather little inquiry supplies are also on 
the short side, and consequently sellers are holding for 
22s. for further business. 


Contract Business. 


This week the French State Railways have come 
into the market for supplies, and tenders are invited for 
20,000 tons of Cardiff or Newport large coals and 95,000 
tons of Cardiff or Newport semi-bituminous small coals, 
Tenders have to be sent in on the 13th inst., and the 
delivery covers three months from the date of acceptaice, 
so that it is expected to run from about December to the 
end of February. The authorities also require 95,000 tons 
of Durham coking smalls, for which this inquiry is being 
made in the North, the conditions as regards the date on 
which prices have to be in and the period of delivery 
being the same as in the case of the requirements from 
South Wales. So far there is no very definite news regurd- 
ing the placing of the Egyptian State Railway’s contract 
beyond the fact that Messrs. Watts, Watts and Co. have 
secured a portion of the business amounting to about 
one-third to half of the quantity which was inquired for, 
viz., 360,000 metric tons, the price being about 16s. 6d, 
to 17s. per metric ton. It is believed, however, that the 
Administration is making arrangements for about 70,000 
tons to 80,000 tons of American coal. This is-not the 
first time that supplies have been drawn from America, 
as this course was adopted a couple of years ago when 
labour troubles were very much in evidence in this district 
and fears were entertained regarding delivery of supplies. 
It is also reported that the Chilian State Railways are 
inquiring for 300,000 tons of American coals, and that 
the Brazilian Government instead of coming to South 
Wales are also out for American coals, the quantity 
reported being about 150,000 tons. In the patent fuel 
line the greater part of the demands of the north of Spain 
railways is likely to come to this district. The inquiry 
was for 62,500 tons, of which about 25,000 tons is believed 
to have been placed with Spanish manufacturers, but the 
balance is reported to have been secured by Messrs. 
Morgan, Wakley and Co. for Cardiff fuels. 


Pre-moratorium Debts. 


Although the moratorium came off on Wedunes- 
day, November 4th, no news had been received up to 
Tuesday evening by the Cardiff Chamber of Commerce 
regarding the scheme of the Treasury and bankers for 
assisting traders to meet their pre-moratorium obliga- 
tions. It will be remembered that according to the 
President of the Chamber the amount owing to Cardiff 
traders alone runs to nearly a million and a-half pounds, 
and in order to relieve the situation the Government 
promised to help traders, provided that a satisfactory 
scheme could be submitted. The Council of the Chamber 
considered the question and put forward proposals, and 
a reply was expected in time for the Chamber’s meeting 
on Thursday in last week, but it did not come. An 
announcement was then promised for Saturday, and then 
Monday, but still no news, and the only conclusion drawn 
is that the difficulties of formulating definite proposals 
which are practicable are enhanced by the fear of further 
international complications and extension of hostilities. 
Judging from the interest which the question excites on 
the Exchange, the position, however, is regarded with 
comparative equanimity. No signs of uneasiness or 
anxiety have been apparent, which leads to the opinion 
previously expressed that if no Government assistance 
is forthcoming the best will be made of the situation by 
those affected, and that arrangements between the parties 
will be effected individually, and in such a way as to cause 


no serous results. 
LATER. 


The scheme of the Treasury for assisting traders to meet 
their pre-moratorium debts has now been made known and 
is on the lines of what was suggested and was therefore 
expected. The difficulty as to the proportion of ultimate 
loss to be borne, if any, has been arranged by the Exchequer 
accepting 75 per cent. and the accepting bank 25 per cent. 
The risk of loss, however, is likely to be very small, * if 
any,” as the Treasury announcement states, inasmuch 
as the maximum advances which the committee appointed 
is authorised to make in approved cases is only 50 per cent. 
of the amount outstanding to traders. The scheme on 
the whole is regarded as satisfactory, although there may 
be some dissatisfaction in some quarters that the advances 
are to be limited to 50 per cent. The Treasury and bankers 
have pretty well safeguarded themselves from all points 
of view, and there is very little fear of any debts, which were 
bad debts before the war broke out, and could not be 
collected purely on account of the war, being included 
among those upon which advances can be obtained. The 
very fullest information can be called for. Judging by 
the discussion given to the scheme on the Exchange, there 
is not much evidence of alarm or fear of any serious deve- 
lopments. It is known that there are numbers of firms 
which have taken advantage of the moratorium and which 
it was never intended to help. The firms most affected are 
the smallest, but it is felt that however the Government 
scheme may work, colliery owners who are creditors will 
recognise the wisdom of assisting rather than pressing 
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— 
traders, and there is little doubt that in the majority of 
cases, at any rate, the confidence in traders is such that 
creditors know that if they possibly can pay they will do 
go, and that therefore the most advantageous course is 
to assist them to continue trading. 


Labour Situation. 


On the whole, the labour position marks no 
material alteration except that work is not so plentiful. 
Imports have fallen off both in respect of pit props, pit- 
wood and general cargo, while very few diverted cargoes 
are now coming to South Wales ports. There is a fairly 
good quantity of iron ore still being brought in, but 
notwithstanding that, taking things all round there is 
not so much activity, the situation is far from being 
anything like serious. Fortunately, so far as the ship- 
repairing industry is concerned, there is a steady flow of 
steamers requiring repairs, which means fairly steady 
employment. Seamen and firemen are very scarce and 
as soon as men on incoming boats are discharged there 
is a brisk demand for them. Coal trimmers are well 
engaed, while in the coalfield the amount of unemploy- 
ment in the districts most hardly hit by the war is now 
quite inconsiderable. After a long stoppage the Aber- 
pergwin Collieries, Glynneath, which supply anthracite 
coal, have resumed, which means employment for over 
1000 men. In the steam coal area there is a shortage of 
labour. In Glamorgan alone 28,000 men have joined the 
Colours, and of this total quite 20,000 were drawn from the 
colliery districts. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 21s. to 22s.; 
best seconds, 20s. to 21s.; seconds, 18s. 6d. to 19s.; 
ordinaries, 17s. to 17s. 9d.; best drys, 21s. to 21s. 6d.; 
ordinary drys, 19s. to 20s.; best bunker smalls, 7s. 9d. 
to 8s.; best ordinaries, 7s. to 7s. 6d.; cargo smalls, 5s. 9d. 
to 6s. 3d.; inferiors, 5s. to 5s. 6d.; washed smalls, 9s. 6d. 
to lls. 6d.; best Monmouthshire black vein large, 16s. 9d. 
to 17s. 6d.; ordinary Western Valleys, 16s. 3d. to 16s. 6d.; 
best Eastern Valleys, 15s. 6d. to 16s.; seconds, Eastern 
Valleys, 15s. to 15s. 3d. Bituminous coal: Best house- 
holds, 19s. to 20s.; good households, 17s. to 19s.; No. 3 
Rhondda, large, 16s. 6d. to 17s.; smalls, 10s. to 11s.; 
No. 2 Rhondda, large, 13s. to 13s. 3d.; through, 10s. 6d. 
to lls.; smalls, 6s. 6d. to 7s.; best washed nuts, 17s. to 
18s.; seconds, 14s. 6d. to 15s.; best washed peas, 14s. 6d. 
to 15s.; seconds, 13s. to 13s. 6d. Patent fuel, 17s. to 18s. 
Coke: Special foundry, 29s. to 30s.; good foundry, 22s. 
to 25s.; furnace, 17s. to 19s. Pitwood, ex ship, 20s. to 21s. 


Newport (Mon.). 


There is not much change to note in the market 
for Monmouthshire coals beyond the fact that quotations 
are a shade wider, due to the fact that there is more 
irregularity on account of tonnage supplies being back- 
ward. The inquiry is very spasmodic, and business carried 
through has been for comparatively unimportant quan- 
tities. There is very little being done for forward delivery, 
as owners are slow for one thing definitely to tackle the 
question of what prices to demand. The figures so far 
indicated have not encouraged buyers. Nut coals con- 
tinue firm, but smalls are quiet at prices ranging up to 
6s. 9d. for best qualities. Pitwood has also strengthened 
slightly, but iron ore is easy. Approximate values :— 
Steam coal: Best Newport black vein, large, 16s. 9d. to 
lis. 3d.; Western Valleys, 16s. to 16s. 6d.; Eastern 
Valleys, 15s. 6d. to 16s.; other sorts, 15s. to 15s. 3d.; 
best smalls, 6s. 3d. to 6s. 9d.; seconds, 5s. 9d. to 6s. 
Bituminous coal: Best house, 18s. to 19s.; seconds, 
l6s. 6d. to 17s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, 
ex ship, 20s. to 21s. 


Swansea. 

Shipments from Swansea last week were extremely 
satisfactory and amounted to 61,320 tons, which only 
marked a decline of 3066 tons less than for the same period 
last year. It is very doubtful, however, whether exports 
will show such good results for the current week, owing 
to chartering having been less and through tonnage being 
delayed. The market, however, shows no change of any 
note. The inquiry is good from abroad, and the inland 
demand is very steady, so that prices have advanced for 
machine-made descriptions. Large qualities continue to 
meet with fairly brisk demand and prices are well main- 
tained. Cobbles and nuts and large steam coals are firm, 
but smalls are excessive in supply, with the consequence 
that values show no improvement to speak of. Patent 
fuel is quiet and on the whole half-time is being worked. 
Approximate prices :—Anthracite: Best malting large, 
2ls. 6d. to 24s. net; second malting large, 19s. 6d. to 
21s. 6d. net ; big vein large, 19s. 6d. to 22s., less 24 per 
cent.; red vein large, 15s. to 15s. 9d., less 2} per cent.; 
machine-made cobbles, 22s. 9d. to 24s. net ; French nuts, 
23s. 9d. to 24s. 9d. net ; German nuts, 22s. 6d. to 23s. 6d. 
net; beans, 19s. to 19s. 9d. net; machine-made large 
peas, 13s. 9d. to 14s. 6d. net; rubbly culm, 3s. 9d. to 
4s. 3d., less 24 per cent.; duff, 2s. 6d. to 3s. net. Steam 
coal: Best large, 18s. 6d. to 22s., less 24 per cent.; seconds, 
17s. to 18s. 3d., less 24 per cent.; bunkers, 10s. 3d. to 
Ils. 6d., less 24 per cent.; smalls, 5s. 6d. to 6s. 9d., less 24 
per cent. Bituminous coal: No. 3 Rhondda large, 
16s. 9d. to 17s. 9d., less 24 per cent.; through and through, 
13s. 6d. to 14s., less 24 per cent.; smalls, 9s. 6d. to 10s. 6d., 
less 2} per cent. Patent fuel, 16s. to 16s. 6d., less 24 per 
cent. 


Tin-plate and Other Quotations. 


There is no improvement in the tin-plate trade to 
record. The works that are engaged have been fairly well 
employed, but with orders rather slow to come along stocks 
have increased and prices show further weakness. The 
following are the official quotations on the Swansea Metal 
Exchange :—IL.C., 20 x 14 x 112 sheets, 12s. 74$d.; LC., 
28 x 20 x 56 sheets, 12s. 10}$d.; I.C., “28 x 20 x 112 
sheets, 25s. 3d. to 25s. 6d.; I.C. ternes, 28 x 20 x 112 
sheets, 23s. Copper, £54 10s. to £55 per ton cash. Silver, 
224d. per ounce. Iron and steel: Welsh hematite, 70s. 
to 71s. dd.; East Coast hematite, 69s. to 70s. c.i.f.; West 
Coast hematite, nominal. Steel bars: Siemens, £4 15s. 
per ton; Bessemer, £4 15s. per ton. Steel rails, heavy 





sections, £6 7s. 6d. per ton. Iron ore: Rubio, 17s. to 


17s. 6d. 
LATER. 

Later information shows that there is no change in the 
tin-plate industry and that the number of mills at work is 
about the same. The inquiry is not good and low prices 
are being taken to clear stocks. Some works are short of 
orders and have difficulty in keeping going. Steel bars 
are not meeting with a good demand and prices have been 
further reduced 5s. per ton. The demand for steel in 
other directions is fairly satisfactory. The making of 
ingots for the Midland and Sheffield districts has kept 
several local works active, and it is probable that South 
Wales will get the order for the supply of 50,000 tons of 
steel ingots for the French Government for shell making, 
as this inquiry has come in during the past few days. The 
galvanising trade marks no improvement, but spelter 
works are extremely busy. 


Newport Metal Exchange. 


The report this week shows very little change in 
the iron and steel trades throughout the district. Present 
orders are keeping works pretty well engaged, but the 
amount of forward business being booked is small. Buyers 
have the advantage at the moment as regards prices and 
are holding back orders, except as regards their immediate 
requirements, in the expectation of obtaining even better 
terms. Prices are officially £4 15s. to £4 17s. 6d. for both 
Siemens and Bessemer qualities, but the tendency is easier. 
Business in rails is better and values are steady. Work at 
the blast furnaces is not so good and prices are weaker, 
the inquiry being rather unsatisfactory. The inquiry for 
tin-plates is by no means good, and business for 1915, 
which by this time is generally in a fair way to being 
arranged, is being held back. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, NOVEMBER 7ru. 
Brirish FouNDRYMEN’s ASSOCIATION ; LANCASHIRE BRANCH. 
At the School of Technology, Manchester. ‘The meeting will 
be open for discussion of any foundry problems or items of 
interest brought forward by members. 4 p.m, 


MONDAY, NOVEMBER 9ru. 

Tue Instirurion or MEcHANICAL ENGINEERS.—Storey’s- 
gate, St. James’ Park, London, 8.W. Graduates’ Association. 
* Some Notes on the Wear and Tear of Boilers,” by Mr. E. B. W. 
Maitland. 8 p.m. 

Tue Surveyors’ Instirurion.—12, Great George-street, 
Westminster, S.W. Presidential address by Mr. Howard Chat- 
feild Clarke. 

INSTITUTE OF 
Stratford, London, E. 
and how it may be Improved,” by Mr. John Tait. 


TUESDAY, NOVEMBER 10ru. 

Tue IystiruTion oF Ratwpway SicNAt ENGINEERS.—At 
the Institution of Electrical Engineers, Victoria Embankment, 
London. Mr. A. H. Rudd’s reply to the discussion on his paper 
‘** American Signal Practice as Compared with British Practice,” 
will be read and discussed, 2.30 p.m. 

Tue InstiruTion or ELectrricaAL ENGINEERS (SCOTTISH 
Locat Secrion).—In the rooms, 207, Bath-street, Glasgow. 
Mr. James Lowson will deliver an address. 8 p.m. 


WEDNESDAY, NOVEMBER lIru. 

Tue InstrruTion oF AvTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s-gate, St. James’ 
Park, 8.W.  “ Retail Transport,” by Messrs. A. Ludlow 
Clayden and Harold Burchall. 8 p.m. 

Tue Iron anv Street Instirure.—At the Rooms of the 
Institute, 28, Victoria-street, 8.W. Statutory autumn meeting. 
1l a.m. 


MARINE ENGINEERS.—58, Romford-road, 
“*The Circulation of the Scotch Boiler 
8 p.m. 


THURSDAY, NOVEMBER 12rTu. 

Tue Instrrution or Etecrrican ENGingeRs.—Victoria 
Embankment, London, W.C. ‘* Cables,’’ by Mr. C. J. Beaver. 
8 p.m. 

Tue Optica Sociery.—At the Chemical Society, Burlington 
House, W. ‘The Possible Effects of the War on British 
Optics,” by Mr. T. H. Blakesley. 8 p.m. 


FRIDAY, NOVEMBER 13ru. 


Puysicat Society or Lonpon.—At the Imperial College 
of Science, Imperial Institute-road, South Kensington, S8.W. 
“* A Bridge for the Measurement of Self-Induction,” by D. Owen ; 
“On the Coefficient of Diffusion in Dilute Solutions,” by B. W. 
Clack. 8 p.m. Editing Committee meeting at 7.15 p.m. 
Council meeting at 7.30 p.m. 








Tue Junior INsTITUTION OF ENGINEERS.—In the rooms of 
the Junior Institution of Engineers Mr. Robert Rankin lectured 
recently on *‘ The Working of Storage Batteries.”’ The different 
types of battery were described briefly, and particular stress 
was laid on the absolute necessity of giving a battery a good 
send-off by seeing that it received a proper first charge. Pre- 
vailing misunderstandings regarding the completion of the first 
charge were dealt with, and the necessity of continuing it until 
there is a complete cessation of increase in specific gravities 
and voltages was explained. The principal battery troubles 
caused by working, as against those caused by the use of impure 
electrolyte, were gone into at some length, the effects being 
described and also methods of meeting and overcoming the 
troubles. It was specially emphasised that cells are not like 
machines, but, in fact, rather resemble animal workers in their 
characteristics. When this fact is properly realised battery 
troubles will be greatly decreased. One fruitful source of trouble 
being excessive discharging, Mr. Rankin described an instru- 
ment which he has invented to enable battery operators to keep 
within proper limits, the instrument and curves showing the 
variations of battery capacity with rate of discharge, amongst 
other things, being shown on lantern slides. Attention was 
drawn to the necessity in the case of stationary batteries of 
keeping proper log sheets of the working and of adhering intelli- 
gently to a proper set of working instructions instead of religiously 
stopping the discharge at a definite voltage and stopping 
the charge when the ampére-hours put back after a discharge 
reached a definite percentage over the latter, both voltage and 
ampére-hours being indicated by instruments which might be 
very badly out in their accuracy. Lastly, Mr. Rankin said it 
could not be expected of battery attendants that they would 
keep their cells in decent condition unless they had hydrometers 
and cell-testing voltmeters and means for giving individual 
cells a boosting charge in excess of that given to the main body 
of the battery. 








BRITISH PATENT SPECIFICATIONS. 


When an % tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the pl 4, Specifi ha. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











INTERNAL COMBUSTION ENGINES. 


20,004. September 4th, 1913.—Rine Vatve, W. Morgan and 
E. B. Wood, 7, Unity-street, Bristol. 

This ring valve slides axially within the cylinder, and is de- 

signed so that it can expand and contract relatively to the cylin- 


N? 20,004. 





























der without distortion. The ring A is actuated from the crank 

shaft by means of connecting-rods working on to the trunnions B. 

To permit of expansion or contraction the ring is recessed as 

shown at C D.—October 14th, 1914. 

22,964. October llth, 1913.—Apparatus FOR VAPORISING 
Fvet ror INTERNAL CompusTION ENorNgEs, A. R. Pettit, 
Waylands, Wraysbury, Bucks. 

This vaporiser is of the type in which the liquid fuel is vapo- 
rised by means of the heat of the exhaust. The apparatus con- 

sists of a casing A with an internal chamber B and a bafile C. 


N° 22,964. 
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The exhaust, entering at D, passes over the outside of the cham- 
ber B and leaves at E. The fuel is admitted at F into a per- 
forated pipe G, whence it is sprayed out and passes round a 
series of baffles within the chamber B until it leaves as a vapour 
at H. The fuel is thus progressively heated as it passes through 
the vaporiser.—October 14th, 1914. 


STEAM GENERATORS. 
23,459. October 16th, 1913.—Liquip FUEL-FIRED STEAM 


GenerRATOR, A. Laing, 15, Osborn-road, Newcastle-on- 
Tyne. 





This specification describes means for preheating the fuel on 
lighting up before steam is available for the purpose. The 
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preheating device consists of an outer tube A closed at one end 
B, and an inner tube C, the two tubes being supported in a union 
piece with couplings at DE. When the boiler has to be lit up 
the preheater is inserted, with the end B inwards, into the furnace 
as at F, just beneath the burner G. A flexible pipe H is then 
attached between the fuel distributing box J and the coupling 
D, and another one K between the coupling E and the inlet to 
the burner G. The oil supply, before it reaches the burner, is 
thus led within the furnace, and as the flame of the burner plays 
on the tube A of the preheater the fuel becomes heated to the 
requisite degree. The temperature of the preheating is regulated 
by adjusting the amount by which the tube A extends into the 
furnace.—October 14th, 1914. 


TELEGRAPHS AND TELEPHONES. 


21,672. September 25th, 1913.—IMPpROVEMENTs IN THE Con- 
NECTIONS OF ELecTRICAL CoNDENSERS, Marconi’s Wireless 
Telegraph Company, Limited, and Richard Norman 
Vyvyan, both of Marconi House, Strand. 

The object of this invention is to provide improved connec- 
tions for electrical condensers especially such as are used in 
wireless telegraph transmitting apparatus. The units of which 
the whole condenser is composed, and which consists of a few, 
say, three, condenser jars A in series to the main busbars B B! 
by connections which are identical in every respect. The 
adjacent terminals of the jars in a unit are connected together 


N° 21,672 























by means of straight pieces of copper strip F, the inner terminal 
being connected to the busbar B'. This copper strip is covered 
by a porcelain insulator C of H-section, the ends of which are 
recessed back as at G to prevent leakage. The long copper 
strip F! from the outer terminal to the busbar B lies in this 
insulator, and is thus brought as close as possible to the con- 
necting pieces between the condensers without any danger of 
flashing over. The distance between the long copper strip F! 
and the interconnecting pieces F is also kept constant in all the 
condensers, thus preventing the surging spoken of above. The 
whole condenser is usually made up of eight nests each consisting 
of a number of units of three condenser jars in series. There 
are three other illustrations.—October 14th, 1914. 


BATTERIES. 


25,607. November 8th, 1913.—ImMprROVEMENTsS IN PLATES OR 
ELEcTRODES FoR SeconDARY Bartreries, Erasmus Henry 
Naylor, of 319, Cavendish-road, Bedford Hill, London. 

The electrode is built up of three sections or grids A BC. 

The grids A and B constitute the two outer sections between 

which the grid C is located and are filled with paste or active 

material D, whilst the intermediate section C is without paste. 


N°25,607 
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All these sections are soldered or burnt together at the edges. 
This edge connection extends around the complete electrode 
with the exception of the parts E, F, and G, at which parts the 
intermediate grid C is cut away as shown at H, so as to provide 
orifices for the admission of the electrolyte into the interior of 
the electrode. There are four other illustrations.—October 14th, 
1914, 


TRANSFORMERS. 


19,919. September 3rd, 1913.—ImPRovEMENTs IN ELECTRICAL 
TRANSFORMERS, Frank Coates, of Beechwood, Cleadon, 
Durham, and James Mirrey, of Clarence House, Bywell- 
road, Cleadon, Durham, and A. Reyrolle and Co., Limited, 
of Hebburn-on-Tyne. 


N° 19,919 





This invention relates to electrical transformers specially 
though not exclusively adapted for use in connection with what is 





known as the Merz-Price protective system. A single air gap 
in a transformer renders the action of the transformer liable 
to interference from external sources, such as the magnetic 
field set up by neighbouring current-carrying conductors or the 
conductors leading to and from the transformer. This draw- 
back is overcome by the use of a “ distributed air-gap ” trans- 
former. The transformer core is divided into four symmetrical 
sections A, the air gaps B being small. On the right is a per- 
spective diagrammatic illustration of a distributed air-gap 
transformer core constructed under the invention, and in which 
there are five sections. A are the sections as before and B are 
narrow air gaps.—October l4th, 1914, 


LIGHTING AND HEATING. 


27,582. December Ist, 1913.—ImMprRoveMENTs IN ELECTRIC 
Arc Lamps, Adolf Harry Railing and Arthur Ernest Angold, 
both of 67, Queen Victoria-street, London, E.C. 

This invention relates more particularly to the magazine 
flame are type in which the carbons converge. When a new 
pair of carbons is being fed down some of the white deposit 
which collects on the lamp base is often displaced, and getting 
between the points of the carbons insulates them from each 
other and prevents the lighting of the lamp. Because the 
carbons are pushed at even rates, the insulating material can 
remain between them, although there is considerable pressure 
exerted on it. The object of this invention is to provide an 
improved means of imparting to the carbons an oscillatory 
movement relatively to each other with which to wear away 
any insulating matter in the known’ manner, and it consists in 
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using the reserve of the force which drives the feeding gear, to 
impart a lateral oscillatory movement to one of the carbons. 
A represents the electromagnetic mechanism which operates to 
effect the carbon feeding, B a magazine containing carbons, 
one of which, C, is shown as being fed from the magazine, a 
bell-crank lever D pivoted to the magazine at D' moves about 
the centre D™, and is linked by rod E to the lever F of the elec- 
tromagnetic mechanism. By this arrangement, with every 
stroke of the downward feeding motion the magazine B is caused 
to oscillate at right angles to the plane in which the two carbons 
normally stand. In applying the invention to the type of lamp 
which is controlled by a train of wheels or an escapement, a 
method illustrated on the left, is used in which, on one of the inter- 
mediate spindles such as J, a crank motion K or an excentric is 
arranged so as to operate a bell-crank lever L to impart a side 
oscillatory motion to the carbon C!'.—October 14th, 1914. 


TRANSMISSION OF POWER. 


22,457. October 6th, 1913.—Fricrion Ciutcu, A. W. Bennis, 
Little Hulton, Bolton, Lanes. 

The pulley A runs loosely on the shaft B, say, the driving shaft. 
Keyed to the end of this shaft is a sleeve C provided with arms 
D. To these arms bell-crank levers E, provided with tee-heads 
and friction pads F, are pivoted. A hand wheel G is threaded 


N° 22,457. 





on to the sleeve C and by screwing this up pressure is transmitted 
through springs H on to the bell-crank levers E, so causing the 


_pads F to press against a rim J formed within the pulley A. The 


clutch, it is claimed, is particularly adapted for use with auto- 
matic stokers and elsewhere where dust and grease have to be 
guarded against.—October 14th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


609. January 9th, 1914.—Wtre-pRAwING Macuine, J. Crow- 
ther and another, Elswin Works, Woodley, Cheshire. 

In the wire-drawing machine contemplated in this specification 
there are four drawing drums on the one spindle wherewith it 
is intended to draw wire through four dies in one operation. 
The object of the invention is to provide suitable differential 
gearing whereby each drum may be driven at that speed required 
by the elongation of the wire produced in the associated die. 
The four drums A B C D are of equal diameter, and are mounted 





one above the other on a common spindle E. Attached tv this 
_— is a part F carrying spindles G, on which bevel Pinions 

are mounted. These pinions mesh with bevel gear wheels 
J K on the inner faces of the drums A B.A similar arrange. 
ment is adopted for driving the drums C D, except that the 
spindles L are carried on a sleeve M surrounding the sia‘; E. 


N° 609. J 





E 
Power is transmitted from the driving shaft N throug: the 
bevel gearing P and pinion Q on to the gear wheel R. ‘This 
wheel carries spindles 5, on which bevel eS yy are mounted, 
These pinions mesh with bevel gear wheels U V carried on |) 5568 
W X, of which W is mounted on the sleeve M and X on the shaft 


EK. The wire passes round each drum in turn and finally accu. 
mulates on A.—October 14th, 1914. 


MISCELLANEOUS. 


22,592. October 7th, 1913.—Marine Strorace TANKs Por On, 
W. Doxford, Pallion Shipyard, Sunderland. 

This oil tank is a cylindrical vessel divided into four oil con. 
taining compartments, each provided with a manhole cover 
Normally the tank floats when loaded on the surface of the water, 
but should danger threaten, as from an aeroplane attack, one 
or both of two end ballast chambers A can be filled with water 





a RMR On 


so as to submerge the tank partially or completely. B is a 
valve house, wherefrom the admission of water to the chambers 
A and its expulsion from them by means of compressed air is 
controlled. The oil is discharged from the compartments of the 
tank by way of the pipes C, its expulsion being effected by 
means of compressed air admitted from the pipes D.—October 
14th, 1914. 








Roya Instirution.—A general meeting of the members 
of the Royal Institution was held on Monday afternoon, the 
2nd inst., Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. Mr. Banister Flight Fletcher was 
elected a member. 

Tue Society or ENGINEERS (INCORPORATED).—‘‘ Uses of the 
Hydraulic Mining Cartridge ” was the subject of a paper read by 
Mr. James Tonge before the Society of Engineers (Incorporated) 
on November 2nd. The author stated that the disadvantage 
and danger of employing explosives to excavate rock and other 
material from confined places had long been recognised. The 
effect of blasting could not always be confined to the area 
desired to be dislodged, and the use of explosives must involve 
either the risk of accident through insufficient charge or the 
production of misapplied energy. Many mechanical substitutes 
for blasting had been devised to avoid these drawbacks, the 
simplest form being the wedge. The stub and feather and the 
multiple wedge had been used as improvements on the simple 
wedge ; and in coal mines wedges invented by Bidder, Burnett, 
Shreeve, and Hall had been employed. These all had proved 
impracticable, and except in the case of the simple wedges, 
were now practically out of use. The hydraulic mining cartridge 
was not worked on the principle of a wedge. It consisted of a 
steel cylinder containing a number of telescopic pistons operating 
at right angles, which expanded upon the application of water 
from a hand hydraulic pump attached to the cylinder by a steel 
pipe. The cylinder was placed in a drilled hole, and the rock 
removed gently. As the operation proceeded it was possible 
to see the rock slowly fracturing, and at the conclusion of the 
operation the débris was left in good round condition suitable 
for speedy removal. Explosives could not be made to take 
advantage of the natural bedding and cleavage of rocks, their 
violence being expended on “* hacking through ” to the nearest 
unsupported edge. With the hydraulie cartridge it was possille 
to excavate greater areas at one operation, the weight of the 
detaching strata itself being used to increase the scope of the 
operation. The hydraulic cartridge was used to a large extent 
in mines for (a) commercial reasons ; (6) safety. The machine 
had been found equally applicable to work either in open trenches 
or under water. In considering the excavation of concrete 
beds by a method-which would not involve explosive blasts, 
it was ytor ber that there was a wide difference 
between concrete and stratified deposits. In the latter caw 
there was only slight crushing of the rock before the applicd 
pressure caused the mass to bend and crack ; whereas in con- 
crete considerable pumping had to be employed without any 
apparent effect before the fracture appeared. This was due to 
the crushing or compressing that the mass would withstand 
before finally breaking. Further pressure, of course, increased 
the magnitude of the break. It was found that concrete founda- 
tions were particularly well suited to the application of this 
machine, horizontal and vertical shots being arranged at intervals 
all round the bed and pumped off in turn. About 3} tons of 
material could be excavated per thrust. 
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RAILWAYS IN CHINA. 
(By our Special Commissioner.) 
No. IX.* 
SOUTH MANCHURIAN RAILWAY, 


MukpEN is the northern terminus of the Chinese 
Government Railways. Manchuria is in China, and 
belongs to the Chinese; but with the exception of 
the Kirin branch, recently built, Chinese officials 
have no control of the railways in Manchuria. What 
js now known as the South Manchurian Railway, 
from Changchun to Dalny, or Dairen, as it is now 
called—see sketch—was originally built by Russian 
engineers with Russian capital. By the treaty of | 
Portsmouth in 1905, as a result of the Russo-Japanese 
War, this railway was transferred to Japan, together 
with the railway rights of Russia in that territory. 

The Eastern Chinese Railway Company, which 
still owns the line from Changchun to the Russian 
border, was a creation of the Russian Government 
through the Russo-Chinese Bank. It was, and is 
to-day, to all intents and purposes the Russian 
Government. This company built the line to the 
Russian gauge—5ft.—so that it should serve as an 
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ROUTE OF SOUTH MANCHURIAN RAILWAY 


extension, Which it really was, of the Trans-Siberian 
Railway. It was completed as far as Dalny, with a 
branch to Port Arthur, in 1901. 

Karly in the progress of the Russo-Japanese war the 
railway fell into the hands of the Japanese, but the roll- 
ing stock had been withdrawn to the north. In order to 
have any immediate advantage from the acquisition the 
Japanese at once converted the gauge into that of 
their own lines—3ft. 6in.—and brought locomotives 
and carriages and trucks across from Japan, 

Meanwhile the Japanese, for military purposes, 
laid a light 2ft. 6in. railway from Antung-Hsien to 
Mukden, where it connected with the main line. 
Thus none of the Manchurian railways were of 
standard gauge when the South Manchurian Railway 
Company was formed in 196 to take them over from 
the Japanese Government. 

Just as the Eastern Chinese Railway Company is 
actually the Russian Government, the South Man- 
churian Railway Company is, in al] but name, the 
Japanese Government. It was created not only to 
take over the railways, but, as will be seen later on, 
to run South Manchuria on behalf of Japan. 

On the formation of the company with a capital 
of 200 million yen the Japanese Government took 
half this amount in shares as representing the cost 
of the railways and other property as they then were. 


' to south so that the wide stock followed the narrow 


| of traffic. 


his office has been approved at the general meeting.” 

Immediately on its formation the company under- 
took the work of widening the line to the standard 
gauge—4ft. 84in. The main line from Dairen to 
Changchun was completed on June Ist, 1908. The 
work was done in five sections, working from north 


stock down to the coast. There was no interruption 
The narrow stock was shipped to Japan 
and is now in use on the Imperial Railways. 

The Peking Treaty of 1905, under which the light 
line from Mukden to Antung-Hsien was constructed, 
contained no clause authorising the Japanese to widen 
it. Japan applied for such powers, but China refused. 
In 1909 the Japanese proceeded to rebuild this line 
without leave, and the Chinese Government, seeing 
this, conceded the point. The temporary character 
of the light line made it of little value in the recon- 
struction. For the first 27 miles from Mukden the | 
old alignment was followed, but after that it was 
impossible to make much use of it. 

There is a good deal of heavy, mountainous country 
on the Antung branch. 





main line. The country is for the most part easy, 
although not so loose and flat as in Central China. 
This is an advantage, as it makes shifting water- 
courses and flood areas impossible. The steepest 
gradient is 1 in 100. The sharpest curve has a radius 
of 20chains. Theformation for single line is 16ft. wide. 
About 236 miles have been laid with double track. 
The rails are 65 lb. per yard, and already they are 
being gradually replaced by a heavy section— 
85 lb. By the time this is done throughout and the 
stock made capable of running through traffic the 
cost of this line will not be far short of the average 
line in England if the capital be divided by the miles 
of route. At present the position is :— 


£ 
Shares held by the Japanese Government 10,000,000 
Shares subserib:d and pa‘d up... be 200,000 
Bo = a a ara 12,000,000 
Total... ee cee cee cee sce ee 22,200,000 


This represents the capital embarked in the under- 
taking. 





The maximum gradient is 
1 in 80 and there are curves ; 

of only 15 chains radius. he ‘ 
There are twenty-four tun- 
nels. The longest is 4884ft. 
and the total tunnelling 
is 26,542ft., equal to just 
over 3 per cent. of the 
length of the line. Tun- 
nelling cost £15 a foot, 
which is three times the 
cost given for similar work 
on the Peking-Kalgan line. 
The total length of bridging 
is 22,610ft., equal to 2.63 
per cent. of the length of the 





line. The longest bridge 
is 1780ft. This is at Pen- 
Chi-Hu. It has ten deck 


spans, 60ft. centre to cen- 
tre, and ten through truss 
|spans of 105ft. It is 
|stated that the 105ft. 
| spans cost £1000 each, including foundations. 

Exclusive of rolling stock, the reconstruction of 
the Antung branch cost on an average £13,000 a mile, 
the flat country section being reckoned at £8000 and 
the mountain section at £15,000. The work was 
rushed, which added to the cost. Temporary tressel- 
ling alone cost £120,000. The whole of the 162 miles 
was opened for traffic on November Ist, 1911, two 
years and two months after the work was com- 
menced. The tunnelling and the formation through- 
out are for a single line only. 

With the widening of the Antung branch the whole 
line became standard gauge. This, of course, necessi- 
| tates transhipment when the Chinese Eastern Railway 
| is reached at Changchun, for north of that station the 
| line is 5ft. gauge. One would, however, not expect 
'a similar experience at Mukden, the junction with 

the Chinese Railways, for the standard gauge of 
China was, presumably, adopted by the Japanese 
to facilitate traffic interchange with these lines. I 
had written to the authorities at Dairen advising 
them that we were coming, and asking them to permit 
our car to go along their line ; but when we reached 
Mukden we were told this was impossible. It appears 











FIRST-CLASS DINING CAR 


I quite realise that the South Manchurian Com- 
pany has steamships, harbours, coal mines, gasworks, 
electric tramways, and hotels, but I know of com- 
panies that have spent more money outside their 
railway business than this one has spent, and they 
are content to be judged as railway concerns. 
Twenty-two million two hundred thousand pounds 
divided by 684—the route mileage—works out at 
@ capital value of about £30,000 a mile. And this 
for a 65 Ib. rail track, mostly single line ! 

Take, however, the figures for the railway alone :— 





£ 
Cost when taken over, represented by Govern- 
TS EE 
Amount standing to debit of railway capital 
acconnt, as expended by the company 6,579,340 
Do. do. for workshops ... ... ... ... 568,289 
17,147,629 


These items alone represent close on £25,000 a mile, 
and there are large amounts to capital account for 
land and buildings, of which no share is reckoned in 
the above figures. Even on this showing the South 
Manchurian Railway is capitalised more than twice the 
amount per mile of the average Chinese Government 








BINKAKO BRIDGE 


Shares to the value of 20,000,000 yen have been sub- 
scribed, of which 18,000,000 yen remain unpaid, 
according to the latest accounts available. Thus, 


of an issued capital of 120,000,000 yen, only 2,000,000 


yen is represented in actual cash. Ten yen equals 
one pound sterling, approximately. 

The president and the vice-president are appointed 
by the Japanese Government, and so also are the 
directors, whose qualification is the holding of fifty 
shares each, the nominal value of a share being 200 yen, 
or £20 sterling. Article 38 of the trust deed is worth 
quoting :—- 

“Every director shall, while in office, deposit 
with the auditors fifty of the shares held by him. At 
the time of his retirement these shares shall not be 
returned to him until the business transacted during 


* No. VIL. appeared August 7th. 





, that in changing the gauge only one dimension was 
considered—width. The locomotives and carriages 
were ordered from America and, from whatever cause, 
the question of height was neglected, with the result 
| that the buffers of the South Manchurian stock are 
| 8fin. lower than those of the Chinese Railways. The 
construction of the wagons and carriages on the two 
systems differ in many respects, but the couplers 
are both of the Janney type. The wheels on the 
South Manchurian Railway are 33in. diameter and 
those on the Chinese Railways 42in. 

Owing to this every passenger has to change at 
Mukden and every ton of goods must be re-handled. 
On an average 5000 tons a week is the amount tran- 
shipped at Mukden on account of this small differ- 
ence. There is a fortune in store for anyone who will 
invent a simple device to link up these two couplings. 

There is little calling for special comment on the 











YUGAKUJIO BRIDGE 


Railway. And the average Chinese Government 
Railway is better than it. 

I am labouring this point, but not without cause. 
The £12,000,000 debentures are mostly held by 
British investors and very little of the money has been 
spent in purchases from the British Isles. Almost 
the whole equipment has been obtained from the 
United States. Of a total of 257 locomotives, 212 
are of American manufacture, and all the carriages 
and wagons not built in Japan are from the same 
source. In the large workshops there are here and 
there English tools and machinery, and T saw some 
English axles and tires, but the latter were there only 
because others had proved inferior and the former 
were so rare that they were sought out for my con- 
solation. 

But the main reason for laying so much stress on 
‘the financial position is to show that the policy of 
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the South Manchurian Railway Company is to sink 
as much money as possible in Manchuria in the short 
time at its disposal. The object cannot be disguised, 
and the haste is easily understood when the terms 
of existing contracts are known. 

The main line was originally built by Russia under 
the terms of an agreement dated September 8th, 
1896, supplemented by another of March 27th, 1898. 
By the latter the lease of the Liaotung Peninsula 
was agreed on :— 

“The term of the lease is fixed for wate -five 
years from the date of signature. An 
extension may be arranged.” 

The lease thus expires in 1923. With this lease 
was granted the right to build the line from Changchun 
to Port Arthur. The conditions respecting the line 
are those contained in. the former agreement of 
September 8th, 1896, with reference to what is still 
the Eastern Chinese Railway. By these the Chinese 
Government had the right to redeem the line thirty- 
six years after the commencement of traffic, which 
should be about 1938, or twenty-five years hence. 
Failing redemption in eighty years from the com- 
mencement of traffic “ the line and all its property 
are to revert to the Chinese Government without 
payment.” This should be about 1972. 

The arrangement about the Mukden-Antung branch 
was made by the Chinese and Japanese authorities. 
It gives the right to construct and operate a line 
between these two points—162 miles—for a period 
of eighteen years reckoned from December 22nd, 
1905. At the expiry of this time the Chinese Govern- 
ment has the right to take over the line at a price to 
be determined by neutral engineers. This contract 
matures in nine years from now, and, as the Antung 
branch is the connecting link between the Japanese 
railways in Korea and the main South Manchurian 
line, the whole Japanese system will be broken up if 
the Chinese Government exercises the option. 

In the face of these things Japan, instead of pre- 
paring to reap returns, keeps putting more money 
into the business every year. One is driven steadily 
to the conclusion that the South Manchurian Company 
is not so much a commercial concern as a political 
force, and that Japan has no intention of quitting 
Chinese territory. This, I should add, is the view 
held by every resident in China to whom I have 
spoken on the subject. 

I must get back to my own sphere and talk about 
things more closely connected with engineering. The 
length of the South Manchurian Company’s lines has 
been variously stated, and I give it below in the 
figures received from Mr. 8S. Hori :— 


Miles. 

Main line —Dairen to Chungchun 437 
Branch line—Antung to Mukden... . 162 
= - Dairen and Port Arthur 35 

ms »»  Tashicho to Inko see 15 

a > Sudjatum to Bujum 35 
684 

Other accounts put it as high as 697 miles. The 


whole of the work of reconstruction was carried 
out under the supervision of Mr. 8. Hori, who is 
the present engineer-in-chief for construction and 
maintenance. 


LOCOMOTIVE AND CARRIAGE WORKS, 


I was taken over the workshops at Dairen ei the 
engineer for the locomotive department and super- 
intendent of the carriage and wagon department. 
These works are quite new—indeed, they are hardly 
completed in some details. Originally there was a 
central workshop at Dairen and emergency repair 
stations at various places on the line. The new 
works are intended, not only for railway repairs, but 
to serve the various concerns which have sprung up 
in and around Dairen. 

The tramways of Dairen are owned by the com- 
pany and the current for a section of them is generated 
at the locomotive works. In the power station there 
are two generating sets by Dick, Kerr, driven by 
Belliss-Morcom engines. Steam is supplied by six 
Babcock and Wilcox chain-grate boilers. Several 
well-known British makers are represented in other 
parts of the works, but they are greatly overshadowed 
by the preponderance of German and American 
appliances. It was therefore with some satisfaction 
my host lingered over the power-house, as if he wanted 
to make me realise that the company had bought 
something at our shop with the money they raised in 
our country. 

The works are laid out sectionally and each main 
section has a separate building. Repair work only 
is contemplated, so that sequence was not a great 
consideration, except perhaps in the carriage depart- 
ment, where to some extent building is done. For 
this reason probably the boiler shop, erecting shop, and 
machine shop are not connected. 

What interested me most was the locomotive repair 
shop. A large bay is set apart for this work, capable 
of accommodating twenty-five to thirty locomotives 
side by side. They are brought on rail to one end of 
this bay and taken by a 10)-ton electric crane, which 
spans the bay, to their various positions. When they 
are finished they are again lifted by the crane and 
carried out to the end they came in at. All this is 
done over the top of the other locomotives standing 
under repair. I saw one being moved over fifteen or 
sixteen others. I confess I thought it a ponderous 
operation, entailing more force than ingenuity. I 





don’t blame men for pausing in their work when a 
100-ton crane is being strained for all it is worth 
directly over them. This kind of thing may be all 
right when there is no other way, but here there was 
room for any conceivable arrangement, and it would 
have been easy enough to plan these works so that 
any crippled locomotive could have been helped into 
this bay on its own feet. 

I thought the machine shop too crowded for its 
age. In new works one does not expect to find con- 
gestion invited. The floor is full and extension must 
take place when more tools are required. It looks 
as if the last word had been considered as said when 
the plans of this shop were made, for there is no 
evidence of advancement having been contemplated. 
The equipment is good, but there are many modern 
appliances not represented. 

The carriage works are large and commodious. 
At present only a little new work is being done. All 
the carriages and wagons, except those built in Japan. 
come from America. There was a new and rather 
elaborate special saloon car just arrived from England, 
which is to be used for taking distinguished guests 
over the line. 

There is a large foundry in which all local castings 
are made. I saw some fine work done there. All 
the imported wagon wheels are being replaced by 
solid chilled wheels from this foundry. Chinese 
labour is being trained to také the place of Japanese 
labour, as it is much cheaper. A township is laid out 
close to the works for the aceommodation of the work- 
men and their families. Mr. S. Naomura is loco- 
motive superintendent and chief mechanical engi- 
neer. He was from home during my visit. 

Reference has been made to the variety of business 
carried on by the South Manchurian Railways, and 
as I have commented on the huge capital of the 
concern, I must give some idea of the scope of its 
operations. 

As a railway concern it has probably more business 
per mile than any other railway in China. As long 
ago as 1909 the track between Dairen and the junction 
of the Fushan branch close to Mukden had to be 
doubled, owing to the increase of traffic. The great 
advantage possessed by the company is the ice-free 
port of Dairen. The Trans-Siberian line, the Korean 
line, and the Chinese railways all join up with the 
South Manchurian at Mukden, and a little lower down 
the coal traffic from the Fushan branch comes in. 
The country is one of the richest in the world for 
cereals and the output from the coal mines at Fushan 
is at the rate of about one and a half million tons per 
annum. The principal export traffic is bean cake 
from the interior. The railway expenditure for the 
whole year ending March 3lst, 1912, is given as 
6,908,345 yen, and the receipts as 17,526,288 yen. 
General management charges are not included in the 
amount given as expenditure, but shown separately, 
amounting to close on 2,000,000 yen per annum. 
Most of this is probably chargeable to railway account, 
but even so, there is still a good showing on this, 
the principal business of the company, and the officials 
are to be congratulated. 

There is a passenger steamship service to and from 
Shanghai. Two vessels, the Kobe Maru and the 
Siako Maru, are constantly in commission between 
these two ports. This service shows a loss on the 
year, but as it is really an annexe to the railway ser- 
vice it probably pays the company well enough by 
swelling the railway returns. The company has at 
least two other steamers, which work in connection 
with the North China Steamship Company’s fleet 
as feeders of the railway from Japan and Korea. The 
total capitalisation of the steamship service is set 
down at 2,812,434 yen. 

The harbour works at Dairen are owned by the 
company. They were commenced by the Russians 
and completed by the company, at least on the East 
Quay, which has a frontage of about 1000ft. with a 
depth of 30ft. of water at low tide. Work on the 
West Quay is still in progress. The total capitalisa- 
tion under this head is over 7,000,000 yen. The 
harbour receipts are about 100,000 yen in excess of 
the expenditure for the half-year ending March 31st, 
1913. 

The company owns several first-class hotels. They 
are situated at Dairen, Port Arthur, Changchun, 
Hoshigaura, and Mukden. But for these it would 
be necessary for Europeans to endure considerable 
hardships in travelling. I put up at two of them— 
Mukden and Dairen—and they are well run and 
exceedingly comfortable. They stand in the balance 
sheet at over a million yen. They are run at a loss, 
the receipts being 112,112 yen and the expenditure 
140,268 yen. 

The coal mines at Fushan and Yentai are owned 
by the company. The Fushan Colliery is, I believe, 
the best equipped colliery in China, and so it ought 
to be, seeing that the company debits itself with 
8,996,841 yen as capital expended on it. This is 
about £900,000! The receipts from this source are 
3,492,756 yen and the expenditure 2,265,365 yen, 
which leaves a handsome margin of profit. 

The company-owned electrical tramways of Dairen 
are 13 miles in length and are served by current from 
a central generating station. The lighting of the 
town and suburbs is also done by the company. 
Electric light and gas are both generated and supplied 
for this purpose. Lighting is also done for several 
other towns. The capital outlay on these works 





totals 5,556,664 yen, The revenue is 491,164 yon 
and the expenditure 368,473 yen. 

In land, land improvement, and buildings the 
company has sunk close on £2,000,000 sterling. 

The figures given above forrevenue and expenditure, 
except only in the case of the railway account, are 
for the half-year ending March 31st, 1913. This jg 
the only balance sheet I could procure. It is for the 
best period of the year, as the railway returns be slow, 





taken from another source, will show. The second 
half is that above referred to :— 
1911. 
Ist half. 2nd half, 
Passengers ... 1,440,400... ... 1,717,870 
‘Tons of goods 2,267,858 ... ... 2,437,832 
Receipts, in yens 6,324,124 fe 11,202,164 
Expenditure, in yens 3,323,302 3,585,052 


The South Manchurian Company runs hospitals 
and schools, and keeps a large police staff. In fact, 
as has been said before, it runs South Manchuria for 
the Japanese Government. All the trades in which 
it engages are essential factors to its success. I have 
not seen an annual report. It must be borne in mind 
that this half-year is very much better than the one 
ending September, owing to the great rush of ship- 
ments during the winter months. It is a huge con- 
cern as far as handling money goes, but the annual 
tonnage handled and the number of passengers as 
given above are not commensurate with the capital 
involved. 

The accompanying engravings show two of the 
bridges on the line and the type of dining car employed. 








ELECTRIC VEHICLES. 
No. XII*, 


Past experiences with electric omnibuses in this 
country have not proved particularly successful. 
They were tried in London only a few years ago, but 
the scheme turned out a commercial failure. Several 
English firms have at different times designed vehicles 
of this description, the most recent example being 
the Crompton omnibus, which was referred to briefly 
in our fifth article. In spite of the fact, however, 
that this omnibus was specially designed with a view 
to protecting and preserving the battery, it was never 
used commercially on the road. In fact, until quite 
recently practically every attempt that has been made 
to introduce electric omnibuses into this country has 
met with failure. Yet on the Continent they are 
employed fairly extensively, many, if not all, working 
with lead accumulators. 

It is often argued when this fact is called attention 
to that the conditions on the Continent do not corre- 
spond with those that exist here, which is probably 
true, but it is hard to believe, in the light of modern 
practice, that the difference in conditions in the two 
cases is sufficient to account for so few of these vehicles 
on English roads. The true cause probably is that 
the early electric omnibuses were so unreliable and 
cost so much to run that people are not at all disposed 
to give the electric system a new trial. Still, there 
are reasons to believe that before very long battery 
omnibuses will make appreciable headway. As we 
mentioned in a previous article, sixteen of these 
vehicles have been in use at Brighton for some years. 
Moreover, it has been found in several instances tliat 
these omnibuses may be used with considerable advan- 
tage as feeders to electric tramways. Parliamentary 
sanction has just been granted to municipal and 
company undertakings to employ omnibuses in con- 
nection with their tramway systems. They are at 
liberty to use petrol, trackless trolley, steam, or 
electric omnibuses worked with accumulators, and 
it is natural that engineers in charge of these under- 
takings who are thoroughly familiar with electrical 
matters, and who desire to see electric vehicles make 
headway, should favour the battery omnibus. No 
fault can be found with the trackless omnibus except 
that its route is confined to that of the overhead wires. 
The battery vehicle, on the other hand, can, of 
course, run anywhere. At Southend and at South 
Shields battery omnibuses are now in operation, ani 
four have recently been ordered for York. 

The design in all cases is very similar. They are 
all single-deck omnibuses with seating capacity for 
23 passengers, and they are all fitted with Edison 
accumulators capable ot being boosted at high rates. 
By boosting these cells at these high rates during short 
intervals it is possible to run the vehicles 115 miles 
each day. At Southend the cells are boosted at 
250 ampéres for ten minutes at the end of each trip, 
and in this way a daily run of about 100 miles is 
secured. It is reported that the South Shields 
electric omnibuses have proved much more economi- 
cal than the petrol omnibuses previously employed, 
the actual saving, after allowing for all charges, being 
over 2d. per mile. Mr. R. J. Mitchell, of Edison 
Accumulators, Limited, tells us that the average net 
input of current per mile for omnibuses built by his 
company, even on the roughest roads, is rather less 
than 1.2 units per mile, from which it follows that if 
current can be obtained at 3d. or Id. per unit, the 
vehicles are cheap torun. Apart from the low current 
consumption, there is said to be considerable sav ing 
due to the low wear of tires and the low maintenance 
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ePIC 








THE ENGINEER 


455 





13, 1914 





Nov. 
In fact, it is claimed that, owing to the ex- 
treme simplicity of the electric chassis, the cost of 
upkeep is only about one-third of that a petrol 
vehicle. Added to all this, the electric omnibus is 
silent in operation, accelerates smoothly and rapidly, 
and gives off no smell. 

Fig. 83 shows an Edison electric omnibus in use at 
South Shields, and Fig. 84 shows a plan and 


costs. 


to give early deliveries. The Baker chassis supplied 
by this firm are made in accordance with the table 
below. 

The standard 2-2}-ton Baker chassis may be taken 
as typical of all five models. The wheel base is 120in. 
and the tread 64in. Single 36in. by 4in. solid rubber 
tires are fitted to the front wheels, whilst the rear 
wheels are fitted with double 36in. x 3in. tires. 
The frame is composed of pressed steel, and the springs 





elevation of a chassis. The frame is composed of 
channel section pressed steel, and, as shown in the 


electric vehicles cost, we may say that, complete with 
a 42-cell Edison ironclad battery, the }-ton vehicle 
built by this company is sold at £460, the 1-ton at 
£550, the 2-2}-ton at £660, and the 3$ to 4-ton at 
£830. The firm is prepared to fit any kind of battery 
that has proved reliable on the road. 

Four examples of the Baker electric vehicles, as 
supplied by Wolseley Motors, Limited, are shown 
on page 457. Fig. 85 is a }-ton milk van, used nid 
In this 


on which it is mounted are of the semi-elliptic type, | g dairy firm at Mount Vernon, New York. 
case, it will be noted, there is no proper body, but 
only a row of stakes on each side. The next vehicle 








—Fig. 86—is designed for a load of one ton, and is 





























| : | 

4 ton. | 1 ton. yc yay 5 tons. 

| Speed, miles per hour 

| (normal load) ... ...| 13 104 9 S$ | 7 

| Speed, miles per hour | 

| (unloaded)... ... ...| 144 124 10 Se} ss 

| Average mileage on | 

| charge (normal load)} 45 40 40 40 | 40 

| Approximate consump- | 

| tion, ampére hours | 

| permile ... ... ...] 3-83 | 3-3 3-8 5 — 

| Turning radius ... ...| 18ft. | 22ft. | 28ft. | 32ft. | 35ft. 
Wheel base ... ... ...|7ft. 2in./8ft. Sin.| 10ft. |LLft. 5in.|11ft. Sin. 

| Track ... ... 1. .../4ft. Sin. /4ft. 8in. |5ft. 4in.| Sft. 8in. | 5ft. 9in. 

| Road clearance (normal . 

j; load) ... .. ... «| Sim. | Ofin. | 11fin. | T14in. | 114in. 





| used for carrying beer. In general the transmission 
|and other arrangements, electrical and mechanica:, 
are similar to those of the milk van, but it will be 
noted that, whilst in the former case the chains are 
enclosed in a case, in the latter case they are exposed. 





Pig. 83—ELECTRIC OMNIB 


plan, it is narrowed down in front so as to permit of 
a wide steering lock, and there are cross members 
riveted to the sides. Measured from the rear of the 
driver’s seat the length of the frame is 12ft. and 
the width is 45in. The height from the top of 
the frame to the ground is 38in. A steel housing 
supported by corner brackets serves for supporting 
the Edison battery. The front axle consists of 
a solid steel I-section drop forging, with a depth 
of 4in., a width of 2}in., and a jin. web, the 
steering swivels being fitted with ball bearings. The 


rear axle consists of a rectangular drop forging with | 


a cross-section of 2in. by 23in. All springs are of the | 
half elliptic type. The front springs are 38in. long 
and 3in. wide, and the rear springs 46in. long and 3in. 
wide. An 18in. steering wheel, mounted on an in- | 
clined post, actuates a double worm, which in turn 
controls the segment arm and rods. All knuckles 
are provided with screw-down grease caps. Below 
the steering wheel are the controller and reversing | 
levers. 

A propeller shaft transmits the power from the 
motor to a differential bevel intermediate shaft 
mounted at the rear of the accumulator housing, and 
from sprockets at each end of this shaft power is trans- | 
mitted to the back road wheels by means of side roller 
chains. Equalised internal expanding brakes faced 
with Raybestos and operated by pedals act upon drums | 
on the rear wheels and countershaft, the sizes of the 
brake drums being Il6in. by 2$in. and 12in. by 2}in. | 
respectively. The wheels are of the artillery type, | 
and are fitted with rubber tires. Each wheel, which 
is built up with hickory spokes, is 36in. in diameter. 
On the front wheels 900 mm. by 100 mm. single tires | 
are used, and on the rear wheels twin tires of the | 
same size. 





The motor, which is mounted on a sub-frame under 
the driver’s foot-board, is a four-pole series machine, 
and is totally enclosed. Its normal rating is 60 volts | 
and 65 ampéres, but it will develop for short periods 
an overload of 200 per cent. The normal speed is 
1100 revolutions per minute. The controller, which 
is situated under the front hood, and which is actuated | 
by the lever on the steering column, gives four forward | 
and four reverse speeds, and is fitted with renewable | 
contacts. Sixty-four Edison cells, giving collectively | 
a normal pressure of 65 volts with a capacity of | 
300 or 375 ampére-hours, constitute the battery. | 
The minimum power output is 24 or 30 kilowatt- 
hours. The case containing the cells is mounted on | 
rollers, so that the battery can easily be withdrawn | 
for inspection and repairs. On level hard roads | 
the speed is from nine to eleven miles per hour, the 
maximum speed being about twelve miles per 
hour. For lighting purposes an auxiliary battery, 
consisting of six Edison cells, is provided, and by | 
means of a switch these cells can be connected in | 
circuit with the main battery whilst the latter is 
being charged. 

No doubt, when it is fully recognised that the 
electric vehicle is no longer an interesting scientific 





One of the Baker standard }-ton vans is shown in 
| Fig. 87, this particular vehicle having been supplied 
| to the Pittsburgh Launch Company. Lastly, Fig. 88 
| shows a much heavier electric vehicle. It is designed 
jand are 3in. wide. Internal-expanding brakes act | for a load for 3}-4 tons, and is used by the Stock 
|on the rear wheels, and an emergency brake of the | Tuscarawas Brewers’ Company for delivering barrels 
| same type acts on the countershaft. The battery | of beer. 
| is slung under the vehicle, and it may be withdrawn| For the present this is all we intend to say about 
jat the side. With one charge the battery will run | electric vehicles. We hope, however, as new develop- 
| the vehicle 40 miles, the speed being 9 miles per hour. | ments arise to bring them to the notice of our readers. 
| Power is obtained for driving the vehicle from a In these articles we have endeavoured to show that, 
| series motor, which is said to have an overload capa- | although past experiments in this country have been 
| city of 300 per cent. From the motor the power is | rather discouraging, after all, the modern electric 
| transmitted through a Renold silent chain enclosed in | vehicle is not quite such a poor thing as these experi- 
| a case to a jack or intermediate shaft, and two roller| ments have led many to suppose. Although we 
side chains serve for the final transmission from the | have devoted considerable space to the subject, 
jack shaft to the road wheels. The front axles are com- | we have by no means described and illustrated all 
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Fig. 88—ELEVATION AND PLAN OF ELECTRIC OMNIBUS CHASSIS 


posed of I-beam drop forgings. The back axles are rect- l the types of these vehicles now on the market. In 
angular, with the spring seats forged integral. Timken | America and on the Continent there are many firms 


curiosity, but a real competitor of certain petrol | roller bearings are used for the wheels, two annular | engaged in this business, and the number is still 


vehicles, those firms that have hitherto confined their 
attention exclusively to the manufacture of vehicles 
of the latter type will take steps to build electric 
vehicles also. As a matter of fact, Wolseley Motors, 
Limited, of York-street, Westminster, are already 
in the field, and we are told that they are prepared 


| ball bearings for the motor, and four on the jack | increasing. Before the war broke out several German 
'shaft. The initial cost of commercial electric vehicles | manufacturers were beginning to gain a footing in 
exceeds that of petrol vehicles. but, as we have already | this country, and it is to be hoped that English 
pointed out, those who have used both types say | manufacturers will now endeavour to follow up the 
that the working costs of the former are considerably | movement, and secure all future orders themselves. 
below that of the latter. To give some idea of what! Here is an industry that requires developing, an 
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industry that electrical manufacturers can easily | 
cope with, and an industry that should prove an im- | 
mense advantage to the electrical profession as a | 
whole. It will benefit the manufacturers of motor 
controllers and storage batteries; it will benefit the | 
central stations. During the night hundreds of 
stations in this country are running on low loads, | 
and consequently inefficiently. To these stations 
a charging load would be a great advantage. 

For pleasure purposes the electric vehicle is at 
present rather in the background, because it can 
only travel a limited distance with a single charge, 
but for commercial service it is very suitable, and it 
is in this connection that it has met with most success. 
Still, many electric carriages are now in existence. 
Doctors and others who require a comfortable and 
sweet-running vehicle for use in towns and residential 
areas will find that these carriages meet their require- | 
ments, and when they are fitted with a good battery 
they are cheap to run. 








REPORT ON CHINESE CONCRETE. 


We have recently received a copy of a report made to 
the Engineering Society of China by a Special Committee | 
which the Society appointed to investigate the ques- 
tion of reinforced concrete. It appears that during the 
past few years several papers read before the Engineering 
Society of Shanghai indicated that there were certain 
local questions on which further information was desirable, 
and that this was particularly the case in connection with 
the use of reinforced concrete. Accordingly, the Society 
decided in December, 1910, to appoint a Special Committee 
to inquire into the use of this material with a view to obtain- 
ing @ more accurate knowledge of its preparation, strength, 
properties and use in engineering and building work, 
with special reference to local conditions. It is the report 
of this Committee which is now before us, and though, 
admittedly, it applies specifically to conditions in certain 
portions of China, vet there is much in it of general interest. 
We do not propose to reprint it in full, but to refer in what 
follows only to certain portions of it. 

brands of cement were used in making the 
experiments which the Committee carried out. They | 
were all made in China, and all of them conformed to the 
British Standard Specification. They were as follows :— 





Brand. Manufactured hy At 
Emerald .. Green Island Cement Company, Limited .. Hongkong 
Dragon .. Indo-China Portland Cement Sianpene , Limited Haiphong 
P ja .. Hupeh Cement Works.. .. .. .. .. .. -. Wuchang 


The average results of tests of twelve samples of each 
of these cements are given in a table which we reproduce 
below in Table I.:— 


Tarte I.—Tests of Neat Cemenis. 


Average tensile strength in 





| negligible percentage of organic matter. 
| ordinary river gravel 
| contractors for reinforced concrete work, were also used 


| din. Pingchiao stone really varies from } 


| water. 


fifteen miles north-west of Hanghow. This stone, which 
is known as Pingchiao stone, is almost exclusively used 
in municipal road and concrete work in Shanghai. It is 
a very dark grey stone, hard and close-grained, with a 
Ningpo pebbles, 
by Chinese 


usually supplied 


in the tests. 
In testing the compressive strength of the concrete, 
Gin. cubes were employed. The three brands of cement 


| mentioned above were all tried. Half the blocks tested 


were made with fine Ningpo sand, and the remainder with 
a much coarser quality of this sand. As regards aggregate, 
the following different stones were used :—(1) jin. 
Pingchiao granite, (2) jin. Pingchiuo granite, (3) fine 


| Soochow granite, (4) coarse Soochow granite, (5) fine 


limestone, (6) coarse lime stone, and (7) Ningpo pebbles. 
It is explained with regard to these, that the so-called 
in. to #in. The 
jin. stone varies from jin. to l}in., and it is pointed out 
that the cube tests of this stone cannot be regarded as of 
much practical value as the proportion of stone is not the 


| best. In actual practice it is usual to mix }in. and }in. 


stone in equal proportions. The stone known as fine 
Soochow granite varies in size from jin. to lin. The coarse 
granite varies from }in. to i4in., and to it the same remarks 
are applied as to the coarse Pingchiao granite. The sizes 


| of the coarse and fine limestone are about the same as 


those of the coarse and fine granite respectively. 
Ningpo gravel varies from tin. to I}in. in very regular 
gradations. 

In all cases the cubes were made of | part cement, 
2 parts sand and 4 parts stone. Fifteen per cent. of 
Shanghai waterworks water was used for gauging, and 





is the wide variation in the percentage gain in strength 
between fifteen days and three months. 

All the blocks referred to in this table were made wit) 
fine Ningpo sand, though it may be mentioned that wit}, 
a few exceptions the Coarse sand gave higher resiilts, 
In the table are set out the ultimate crushing strength 
in pounds per square inch (1) at fifteen days and (2) at 
three months, of blocks made with (2) Hupeh cement, 
(6) Green Island cement and (¢) Haiphong cement, and 
with the various stones mentioned. In each case (ho 
ditierence between the crushing strengths at fifteen days 
and three months is noted, and the percentage increise 
on the first-named figure worked out. It will be observ od 
that the results thus arrived at are very divergent. I}, oy 
vary from as low as 28-1 per cent. to as high as 182-2 j,cr 
cent., and it is difficult to trace any really satisfactiry 
connection between the sets of results. It may be pointed 
out, however, that in nearly every case the percentage 
increase is greater with the fine ates than with the 
coarse. There is, in fact, only one exception to this, 
and that is with the Green Island cement, but in this ¢:.. 
it may be noted that the fifteen-day test with the sma!- 
sized aggregate was high, and the three-months’ tv st 
proportionally low. It will be observed, however, that 
all the three months’ tests are satisfactorily high. ‘Ijiis 
is even so with the Ningpo pebbles, though, as was anti- 
cipated, the blocks made with this material failed under 
smaller loads than blocks in which broken stone had beon 
used. We may add that, though this fact is not broug|it 
out in Table II., the Committee arrived at the sare 
conclusions as others have done regarding the effect of 
temperature on the strength of the concrete. For examp!, 
when referring to concrete piles it observes that it is 
most important that, under normal conditions, pilc-s 


| 
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Fig. 1—TEST OF BEAMS 


this gave a moderately wet concrete. The cubes were 
made in an open’shed, and were thus protected from sun 
and rain. Five blocks were made for each tet, and the 
average of all five taken. The moulds were of brass- 
ined cast iron, and were stripped after three days. For 
fourteen days afterwards the blocks were sprinkled with 
When being tested the blocks were subjected to 
pressure in the same direction as they were rammed. 
The total number of blocks made was 610, and they were 
divided into three series, one of which was tested after 
fourteen days, one after one month and one after three 


Residue on | 


| 
| Setting | 








junds per * 

Brand of cement. oe — Rn hase am at — =_— ait canis ve Chatelier Faija test. | temp 

| 7 days. 28 days. months. moths. mocchs,| hours, |76 x 76. | 180x180; m/m. | Fahr. 

Green Island 3 470.5. 590. +6865. 580 | G12 | 2.105 6.125 2.25  |Sasistactory| 61.5 
Haiphong £ 425.5 | 512.5 567.5 | 581.5 | 609 6} 2.275 5.07 2.0 . 62.0 
527 607 641 649 652 4 | 160) 4.42 3.0 58.0 


| 


It may be remarked in passing that the British Standard | 
Specification provides for a tensile strength of 400 Ib. | 
per square inch at seven days and 500 lb. at twenty-eight | 
days. All three’ brands fulfilled this condition, and | 
the Hupeh brand showed a strength considerably in excess | 
of these figures. Then, again, the setting time specified 
in the Standard Specification is not less than two and not 
more than seven hours, so that in this again all three | 
brands were within the limits. The residue conditions 
were also fulfilled, for the maximum permissible residue 
on a 76 by 76 mesh is 3 per cent. and on an 180 by 180 | 
mesh 18 per cent. Jn the Le Chatelier test expansion | 
up to 10 mm. is allowed after an aeration of twenty-four 
hours, and up to 5mm. after seven days’ aeration. The | 
above table does not state the length of aeration, but 
in any case the expansion is less than is permissible. 

The sands in use locally in the neighbourhood of 
Shanghai practically all come from Ningpo or the Chusan 
Islands and are indifferently termed Ningpo sands. For | 
the purpose of the tests, however, two samples were, in 
addition, obtained from the hills in the neighbourhood of | 
Soochow. Four grades of Ningpo sand were tried, namely, 
rough white, fine white, coarse yellow and fine yellow. 
Any one of these sands proved excellent for use in cement 
concrete work. The Soochow sands were found to be | 
inferior and are not recommended. The anaylses of the 
various sands, as compared with that of Standard (Leighton 
Buzzard) sand, are given, and the differences discussed 
in the report, but it will not be necessary for our purpose 
to reproduce them. 

Several varieties of stone suitable for concrete were | 
obtainable from various localities. From the hills about | 
Soochow three varieties of granite were secured, and | 
named after the hills from which they were obtained. | 
They were as follows :— | 


Wang San Granite.—A hard, close-grained stone of a | 
dull reddish-purple colour, very clean and free from organic | 
matter. It is extensively used on the Shanghai—Nanking | 
Railway for ballast. 
Mow San Granite—A hard, close-grained stone of a | 
pure white colour, resembling quartz, and very free from 
organic matter 
King San Granite.—An extremely hard, close-grained | 
dark grey stone, almost entirely free from organic matter. 
All these three granites are very similar, the insoluble 
silicates ranging from 87 to 93 percent. They are excellent 
stones for concrete work. 
One sample of stone was obtained from Wusih, where 
its local name is Yuan San stone. It is a dark grey hard 
limestone of remarkable purity, containing only 0-4 per | 


cent. of insoluble matter. The loss on ignition was | 
31-58-per cent. 


Some good stone was also obtained from 
the Shanghai Municipal Council’s quarries, which lie 


months, the average temperatures being carefully noted. 
The results arrived at are embodied in a table which is 
too long for reproduction here, but we have selected 
certain of the figures, and arranged them in the accompany- 
ing Table I[., to which we will refer later. Meanwhile, 
it may be explained that it is not claimed that the results 
obtained are of so much value as giving the actual com- 
pressive strength of a particular quality of concrete as afford- 
ing a comparison between different kinds of concrete 
mixtures. Moreover,the results achieved varied consider- 
ably, although the blocks were all made by the same men. 
We are informed that there was sometimes a difference of 


| as much as 30 per cent. recorded in one set of five blocks. 


Tas_r: Il.—Compression Tests of Concrete Blocks. 





Brand of cement. 











Hupeh Green Island. Haiphong. 
Stone. 2¢ =2/48/ =e) oe) =e 
éo| dol gol del fel do 
MEME HO HEME 
b - ~| On | Te I 
of! #2] o8| EE) ok} 2k 
bel | @ | | oc 
(1) jin. Pingchiao granite ..| 2061 | 4405 | 2511 | 3217 | 2424 | 3393 
—  ——— | 
Difference 2344 706 969 
Percentage .. 113.7 | 28.1 40.0 
(2) din. Pingchiao granite ..| 3783 | 5282 | 2087 | 4113 2881 | 3749 
Difference 14999 =| 1126 S68 
Percentage .. 39.9 | 37.7 30.1 
| | 
(3) Fine Soochow granite ..| 1948 | 5499 | 2528 | 4200 1706 | 3310 
fm ee 
Difference 3551 | 1672 } 2104 
Percentage .. 182.2 | 66.1 | 123.3 
(4) Coarse Soochow granite| 2242 | 4659 | 2523 | 4035 | 2450 | 4026 
EO LELEE—_ OO — Sr 
Difference 2417 1512 1576 
Percentage .. 107.8 59.9 64.3 
(5) Fine limestone 2641 | 4590 | 2320 | 4433 | 1861 | 3659 
————S$ @——— — | - — 
Difference 1949 | 2113 | 1798 
Percentage .. 73.8 | 91.1 96.6 
! | 
(6) Coarse limestone .. 3464 | 4633 | 2641 | 4000 | 2097 | 3244 
Difference Se 1169 1359 1147 
Percentage .. .. .. 33.7 | 5.5 | 54.7 
(7) Ningpo gravel.. | 2007 | 3758 | 2056 | : 1 | 1888 | 2797 
eet Naa uate | ae SA hs 
Difference 1661 975 $14 
Percentage .. 79.2 47.4 | 48°4 





The particular point which is brought out in Table I. 


should not be driven before they are a month old, aud it 
adds: “ At a low temperature considerably more tine 
should be allowed.” 

Following these compression tests, the Committee 
carried out numerous experiments with reinforced con- 
crete beams and slabs. First of all, four beams were made, 
measuring 9ft. long by 8in. wide and 10in. deep. These 
were reinforced with two square jin. indented bars each 
and were supported for testing as shown in the accom- 
panying illustration—Fig. 1. As the beam tests were 
to serve no other p than an investigation into the 
qualities of the materials, it was decided to eliminate 
stirrups and bent bars and also bars in compression. 
However, in some beams which were tested later, and to 
which we shall refer in due course, the reinforcing bars 
were made with hooked ends bent up at right angles to 
the bars. The undersides of all the bars were arranged 
so as to come lin. from the underside of the beams. The 
slabs were of the same length and width as the beams 
—that is, 9ft. and 8in. respectively—but they were only 
4in. thick. The beams were made in the open air, and, 
after completion, were covered with reed mats as a pro- 
tection against the sun and heavy rain. Except for 
twenty-four hours following manufacture, they were 
sprinkled with water twice daily for fourteen days. The 
slabs were made at a rather low temperature, so they were 
removed to the laboratory on completion and were then 
kept at a fairly uniform temperature of 65 deg. Fah. 

In the preliminary test of the four beams, the results 
shown in Table ILI. were arrived at :— 


Tape I[l.—Preliminary Test of Beame. 


Load at first | Maximum load 





No. of . 
beam. Reinforcement. cracks in Ibs. in Ibs. 
1 23 square inch steel bars... 6000 16,000 
2 2° ” an 7200 17,100 
3 ” 66.0 15,900 
4 ” om 57 15,900 


Nots.—Beams Nos. 1 and 2 were made with one part cement, two parts 
sand, and four parts jin. Pingchiao stone. Beams3 and 4 were made 
with one part cement, two parts sand, and four parts Ningpo gravel. 

The test, which was made when the beams were one 
month old, was carried out by means of an hydraulic 
jack, the pressure being applied midway between the 
two points of support. All four beams failed in the same 
way, by the bond between the steel and concrete being 
destroyed, and the remark is made that this proved that 
the size of the bars adopted was too large for the par 
ticular size of beam without being specially secured at 
the end in order to utilise the tensile resistance of the 
steel to its full extent. 

The main series of tests of beams was made with three 
sets of beams, sixteen in each set, half being made with 
Ningpo gravel and half with Pingchiao stone, the pro- 
portions being the same as in the beams first tested. 
The first set was reinforced with four jin. round bars, 
the second set with three }in. round bars, and the third 
set with two lin. round bars. The results arrived at are 
shown in Tables IV. and V. 

These results, as will be seen, are by no means regular. 
As might be expected, there is a general superiority shown 
by the beams made with Pingchia> stone, and the effects 
of the different amounts of reinforcement are obvious. 
In some cases the difference between steel and iron is 
markedly in favour of the former. In others it is by no 
means so, and, moreover, there is anything but a consistent 
advantage shown for the beams with hooked reinforcing 
bars. It may be said, however, that with hooked steel 
bars the beams were always stronger than with plain steel 
bars, while with iron bars the increase was not so marked 
and in some cases the beams with hooked bars failed at 
a lower pressure than the beams with straight bars. The 
results, however, are interesting and well worthy of study. 

In remarking on them the report says that the first 
cracking invariably took place when the deflection was 
between vin. and #in. At the beginning the cracks 
appeared distributed over the whole length of the beams 
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at a distance of 6in. to 8in. apart. With the increase of 
the load the cracks nearest to the centre became larger, 
but when the maximum load was reached, with a deflection 
of from ‘sin. to fin., a very distinct difference was visible 


TasLe IV.—Beams made with Pingchiao Stone. 








.: Nature of reinforcement. pty ag a — 
1 Four jin. diameter steel bars .. eT 00. 14,400 PP cs 
i] 2.2 :. oe ee 
’ Four din. diameter iron bars | ta00 } oe 12/000 a 
6 ig & ~| 9000 } 7900 12'300 } 12,150 
SS) erumfeoso fap} 1820 
as ere pre: Be bars - sa \ 4850 isa 10,800 
1 Three jin. diameter enue i, gon a0 oat oe 
| Stan 8100 om | 480 
a Two “ mex steel “i ion | 900 san — 
7 Two hin. diameter iron bars 3300 q ui 7300 { <i 
x ee se ee 
*40 3300 f° 900 6.900 


” ” ” 


* The bars iu these beams had hooks at each end lin. long. 


between the beams reinforced with steel and those with 
wrought iron. All beams reinforced with indented steel 
bars showed at the maximum load several wide cracks 
near the centre, tending to join each other at the top 
below the centre where the load was applied. All other 
cracks further distant from the centre had by then dis- 
appeared. An exception to this occurred in beams 2, 9 
and 10, which failed in the same manner as the beams in 
the preliminary test, namely, by the destruction of the 
bond between the steel and the concrete. All beams 


TarLte V.—Beams-made with Ningno Gravel. 








xd ‘ Nature of reinforcement. ry ey eens 37" load 
9 Four fin. diameter steel bars . 4800) ven 13,800 Pigg 
mi 2S °o.Saeees | Meee 
"is Four iin. diameter iron Tiars +200 Ri ys : a 
ety p= Sea ae 
*16 z “i 4020 f #269 “9999 f 10,050 
ar ne 13 ; ° * 200 
ei Poe pe Seas = 300 | 3900 11700 | 11,250 
- Three in. diameter iron bars | S00 { oe 11360 pei 
30 z a » —-- 4209 (3900 g 999 F 94150 
ee es 3500} #50 9/500 f- 95750 
2 Two 2-9 steel _ si 3300 = 8,250 
ss Two jin diameter ir i ; 3000 ove $400 ect 
ols eS Ram Tg dom 
#48 : 3300 | 3150 7/200 j 7,200 


* The bars in these beams had hooks at each end lin. long. 


reinforced with wrought iron bars showed one large crack 
near the centre, while all the other cracks had closed. 
Similar tests to the foregoing were made with the slabs, 
only in this case the load was applied, not in the centre 
of the slabs, but at two points, each lft. Gin. from the 
centre. The slabs reinforced with steel failed more 
suddenly than those reinforced with iron. This, it is re- 
marked, “‘ was no doubt due to the large cross section of 
reinforcement, and shows that no concrete can be tested 
in bending with the ordinary percentage of reinforcement.” 
The first cracks in all beams appeared when the deflection 
had reached “%in., while for the maximum load the beams 
made of gravel failed when the deflection had reached 
ljin., and those made with granite only failed at 2}in. 
deflection. Fig. 2 shows the relation of defection 


Load in /6. 
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Pig. 2-DEFLECTION OF CONCRETE SLABS 


to load in slabs made with different kinds of concrete. 
All the beams made with gravel had a lower strength 
than those made with broken stone. The difference in 
reinforcement—which in some cases consisted of four }in. 
square and in others of four jin. round bars, iron and 
steel both being used—had practically no influence in 
the slabs made with gravel. ° 

The report also deals, amongst other things, with the 
fire-resisting properties of concrete made with the local 
materials. It is remarked at the outset that concrete 
is less fire-resisting the greener and richer it is, and that 
naturally the fire-resisting qualities of any kind of concrete 
chiefly depend on the nature of its largest ingredient— 
stone. None of the four local materials, Pingchiao stone, 
gravel, granite or limestone, can be considered very good 


Pingchiao stone—and more especially the gravel—have 
a tendency at high temperatures to destroy the concrete 
on account of their comparatively greater expansion. 
It is pointed out, however, that the best local material 
for making fire-resisting concrete is probably Pingchiao 
stone. Some interesting experiments were made with 
cement and sand briquettes made of one part cement and 
three parts Ningpo sand. All three brands of cement were 
used. One-third of the briquettes which was tested at 
twenty-eight days were not treated in any way; another 
third was heated in a muffle at 700 deg. Cent. for fifteen 
minutes; while the remaining third was treated in a 
muffle at 900 deg. Cent. for thirty minutes. The following 
results were reached :— 








Heated for | - 
Brand of : Heated for 30 min. at 
Not heated. 15 min. at | 
cement. 700 deg. Cent. 900 deg. Cent. 
Ib, persq. in. Ib. per sq. in. | 
Hupeh .. .. 330 101 Broken before app'ying weight 
Green Island. . 325 100 ” ” ” 
310 95 ” ” ” 


Haiphong 

The report concludes with some observations regarding 
the permeability of local concrete and on the effects of 
electrolysis on that material. 
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AMONG other very important works carried out by the 
Caledonian Railway Company was the extension of the 
Glasgow and Greenock line to Gourock. Prior to 1885 
the terminal station at Greenock was in the heart of the 
town, and passengers had to walk a considerable distance 
through narrow and crowded streets to get to the coast 
steamers. To obviate this the railway was extended to 
Gourock by driving a tunnel, which is the longest in 
Scotland, through the heart of the town. The extension 
was 3} miles in length, and occupied five years in con- 
struction. Probably the most interesting and important 
work which the Caledonian Railway Company has carried 
out in recent years is the Glasgow Central Underground 
Railway, about 7 miles in length. This railway was 
constructed at enormous cost, mainly with the view of 
giving the Caledonian Railway Company direct access 
from the East to Stobcross Docks, instead of having to 
run over the North British Railway, round the north of 
Glasgow. 

When the Caledonian and North British Railway Com- 
panies were vying with each other in promoting unre- 
munerative railways in the Highlands, the Caledonian 
Railway Company constructed an extension of the 
Callander and Oban line to Ballachulish from Connel 
Ferry. Power was obtained in 1896 for this extension, 
which was 28 miles in length, and it was opened for traffic 
in 1904. There are two large and important bridges on 
this line, the Creran Bridge over Loch Creran, with two 
spans, each of about 150ft., and a cantilever bridge over 
Loch Etive, with a clear span of about 500ft. and a total 
length of steel work of 735ft. In addition to this, the 
Caledonian Railway Company has constructed a whole 
network of lines in the Mid-Lanark and Ayrshire districts, 
and on these lines there are many large and important 
viaducts. 

Many of the early viaducts and bridges on the Cale- 
donian Railway consisted of timber laminated arches with 
timber rail-bearers. These have all been renewed and 
replaced by wrought iron or steel, and nearly all the cast 
iron under-line bridges have been replaced with steel 
superstructures. 

In addition to the bridges, the roof of Carstairs Station, 
which must be well known to travellers to Scotland, was 
also of laminated timber. It was long kept_up out of 
respect to Mr. George Graham, the late engifieer of the 
Caledonian Railway, who drove the first train which ran 
from Carlisie to Carstairs, and who thought Carstairs one 
of the finest stations in Scotland ; but it has at last been 
pulled down, and Carstairs is now to have a modern 
station with a modern roof. 

The Glasgow and South-Western Railway Company 
dates from 1811, when it consisted of only 9} miles of 
short lines connecting several collieries near Kilmarnock 
with the coast town of Troon. In 1864 the system 
extended to 198 miles. The principal station in Glasgow 
in 1864 was the Bridge-street terminus on the Glasgow 
and Paisley joint line on the south side of the Clyde. 

In that year the City of Glasgow Union Railway was 
authorised. This was a short line connecting the Glasgow 
and South-Western Railway at Shields-road, on the south 
side of the Clyde, with the North British, Edinburgh, and 
Glasgow line at Sighthill on the north of the Clyde, and 
with a large terminal station at St. Enoch-square, branch- 
ing off the main line. This station, which was opened 
in 1876, was modelled on the Midland Railway Company’s 
station at St. Pancras, and was the first large terminal 
station of modern days to be opened in Glasgow. The 
station and approach lines became vested in the Glasgow 
and South-Western Railway Company in 1883. In 1896 
the remainder of the City of Glasgow Union line was 
divided between the North British and Glasgow and 
South-Western Railway Companies, so that the City of 
Glasgow Union Railway Company then ceased to exist. 

Since 1864 the Glasgow and South-Western Railway 
Company has made many amalgamations and extensions, 
and its lines now extend to 492 miles. It claims that its 
original line, already alluded to, from Kilmarnock to 
Troon, was the first railway made in Scotland under an 
Act of Parliament. It was constructed with cast iron 
rails resting on stone blocks. 

The Great North of Scotland Railway Company began 
by a line between Elgin and Lossiemouth, which was 
opened in 1852, and with the exception of the Moray 
Firth coast line from Portsoy to Elgin, the Cruden Bay 
Railway opened in 1897, and a light railway from Fraser- 
burgh opened in 1893, the whole of the lines were in opera- 
tion in 1867. The coast line from Portsoy to Elgin crosses 





_* Delivered by Mr. Benjamin Hall Blyth on Tuesday, Nov. 3rd. 





fire-resisting materials in connection with concrete. The 





Abstracted 





the river Spey near Garmouth. The bed of the Spey at 
that point has a nominal width of 2200ft. ; that is to say, 
the main channel of the river fluctuates from side to side 
within that width. The Spey is one of the wildest rivers 
in Scotland, and during the celebrated Moray floods in 
1829, graphically described by Sir Thomas Dick Lauder, 
it showed what it was capable of doing. After two or 
three days of continuous rain the river rose from 17ft, 
to 20ft., carrying away the Fochabers-road Bridge soie 
miles above the site of the proposed railway bridge referred 
to, and flooding the adjacent country for miles. 

In designing the railway bridge across the river provision 
had to be made to carry off a similar flood should it ever 
recur, and the original intention was to cross by a bridge 
with eleven spans of 100ft., with long training walls to 
confine-the river within moderate limits; but the then 
Duke of Richmond opposed this design, as he thought it 
might interfere with his salmon fishings, and insisted on 
a bridge being built with one central span of 350ft. and 
three spans of 100ft. at either side. This was done, an 
although on one occasion it was severely tried, it has been 
found equal to the requirements. 

There is also on this railway a small viaduct known is 
the Lower Cullen Viaduct, which consisted of six spans eac' 
of 42ft. The piers of this viaduct were founded on what 
to all appearance was an excellent foundation. But the 
hill on which three of the piers were built was very steep, 
and underlying the foundation at some considerable dis- 
tance was a bed of clay. After the traffic had been running 
over the railway for a little time the clay had evident}, 
slipped down and three arches of the viaduct collapsed, 
nothing being left but the rails hanging in mid-air for » 
space of about 150ft. As the traffic on the railway had 
to be resumed as quickly as possible, it was not considere«| 
desirable to rebuild these arches, and the place was fille« 
up with an embankment of ashes. I have mentioned this 
as I do not think any notice was ever taken of the accident 
in the “ Proceedings’ of the Institution, and I am sure 
nothing gives more useful information to all members of 
the profession than the description of accidents which 
have actually taken place, with, if possible, the causes 
and the means adopted to overcome them. 

The largest station on the Great North system is that 
in Aberdeen, which is jointly owned with the Caledonian 
Railway Company, and is at the present time being recon- 
structed. The original station, constructed in 1867, has 
long been quite insufficient to deal with the traffic, and 
there is no doubt that the present reconstruction ought 
to have been undertaken many years ago. 

It is interesting to note that the Great North of Scotland 
Railway Company never had any second class carriages. 
It was also the first to introduce the interchange of tablets 
at high speed, the tablets being exchanged by means of 
catchers fixed on to the locomotives and standards set 
at the side of the line. These were introduced in 1899, 
and tablets are successfully exchanged at speeds up to 
60 miles an hour. 

For several years the Great North of Scotland Railway 
Company tried by various means to get access from its 
system into the capital of the Highlands. 

First, in 1883, the year in which the Highland Company 
was promoting its direct line from Inverness to Aviemore. 
the Great North of Scotland Railway Company promoted 
a line practically over the same country from their Spey- 
side Railway at Nethy Bridge into Inverness at an esti- 
mated cost of £400,000. That was thrown out, and it 
returned again to the charge in 1889 by promoting another 
line running nearly parallel, but a little distance from the 
existing Highland line from Elgin to Inverness, at an 
estimated cost of £550,000, but that again was thrown out ; 
and as a last resort, in 1892 it endeavoured to reach 
Inverness by a direct application for running powers over 
the Highland Railway from Elgin to Inverness. This 
was also thrown out by Parliament. I never could under- 
stand what the Great North was driving at in its anxiety 
to reach Inverness. Inverness is a small, quiet town, 
and the traffic that would have been got from it never 
could have remunerated it for the great capital expendi- 
ture it would have incurred. 

The Highland Railway Company began by the opening 
of a short line, 15 miles in length, from Inverness to Nairn, 
in 1855. The system now, including the Dornoch Light 
Railway, extends-to 560 miles. The main lines are con- 
structed through some of the wildest and most mountain - 
ous districts in Scotland, and much of the railway over 
deep moss and soft moorland. The summit of the old 
main line at Drumochter is 1484ft. above Ordnance 
Datum, and the new line from Aviemore to Inverness 
rises to a height of 1320ft. above Ordnance Datum. There 
are many large and important viaducts on the system, but 
the principal viaducts are on the new direct line from 
Aviemore to Inverness, where the river Nairn is spanned 
by a very fine stone viaduct of red sandstone with twenty - 
eight arches of 50ft. span, and one large semi-circular 
arch of 100ft. span. The total length of this viaduct is 
600 yards, and the height from the river bed to the parapet 
is 135ft. It is on a gradient of 1 in 60, and at the south 
end on a curve of 40 chains. A little farther south the 
river Findhorn is crossed by a viaduct with nine spans 
of steel girders, each 130ft. span, and with a height of 
145ft. above the river. This also is on a 1 in 60 gradient. 

In order to show the fluctuating amount of engineering 
works in Scotland and the consequent difficulties that 
engineers there have to contend with, I have prepared a 
diagram* showing the total amount of deposited estimates 
for all Bills in Scotland from November, 1865, up to the 
present time, and the amount of those estimates which 
are for railways, the balance being municipal, tramways, 
docks, waterworks, and others. It will be seen that by 
far the largest amount of deposited schemes in any one 
year was in 1865, when the total of the parliamentary 
estimates amounted to about fourteen and a-half millions, 
of which all but one million was for new railways. Many 
of these schemes were thrown out, and of those which 
were passed many were abandoned in the following two 
years, while in 1868 no Bill from Scotland was introduced 
into Parliament. It will be noticed that the recurring periods 
of activity in railways in Scotland were those of 1872, 1882, 
and 1890 and 1896, and since 1900 there have been very 
few railways promoted in Scotland. The largest single 
Bill in any one year was the Caledonian Railway Company’s 
Glasgow Lines Bill of 1865, with an estimate of £2,100,000, 


* Not reproduced.—Ep. THE E, 
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but this Bill did not pass the Committees of Parliament. 

During{the greater part of the period under review the 
Bills for the construction of new works were introduced 
into Parliament in the ordinary way, and heard at West- 
minster before Committees of the Houses of Lords and 
Commons. In 1899 the then Government passed -the 
Private Legislation Procedure (Scotland) Act, which 
provided that in future new schemes were to proceed by 
way of Provisional Orders, and were to be heard by a 
Commission composed of members of the Houses of Lords 
and Commons, and of an extra Parliamentary Panel. 
There was to be no dual inquiry under this procedure, and 
the Act also provided for Orders being introduced both in 
November and March, instead of as in the Parliamentary 
procedure in November alone. Fortunately, this Act 
also provided that it was in the power of the chairmen of 
the two Houses to transfer any Orders under the Scottish 
Act to be heard as Bills at Westminster in the ordinary 
way. I believe the origin of this Act was a clamour raised 
by a number of briefless Scottish advocates who desired 
to share in what they believed to be the large fees paid to 
counsel for promoting private Bills. The Act was advo- 
cated as being more rapid and a more economical way of 
carrying out the inquiries, but after having had experience 
of such inquiries since their introduction in 1899, I am 
satisfied, and I have no hesitation in saying that those 
best qualified to judge share my opinion, that this Act 
has been a lamentable failure. The cost of inquiries is 
certainly not reduced, and in many cases it has been con- 
siderably increased. The composition of the tribunals 
which preside over the inquiries in Scotland has rarely 
been satisfactory, and what is worse than all, in some cases, 
after the tribunal has given its decision, the Scottish Office 
has taken possession of the Order and held it up for more 
than a year before the necessary Act has been passed 
giving effect to the decision of the court of inquiry. There 
has never, in my opinion, been an Act relating to public 
works passed which has been a greater failure than this 
oae, and it is almost invariably the custom now that when 
any large scheme is promoted in Scotland, both the pro- 
moters and opponents of the measure appear before the 
chairmen of the two Houses and ask that it may be sent 
to London to be heard as a Bill in the ordinary way. I 
understand that the Government is contemplating amend- 
ing this Act, and if I might be allowed to make a suggestion 
for its consideration, the best amending of the Act would 
be to make the proceeding under it optional, and let those 
in charge of measures in Scotland decide whether they wish 
to have them heard at Westminster in the ordinary way, 
or whether they wish to have them heard in Scotland before 
this special tribunal. 

In 1896 the Light Railways Act was introduced to facili- 
tate the construction of light railways in Great Britain. 
It has always been difficult to understand what was meant 
by a light railway. Certainly the term has nothing what- 
ever to do with the weight of the permanent way, and it 
was at one time thought that by adopting light railways 
a great deal of money would be saved in connection with 
the fencing and signalling of the line. The Act has not 
been very much made use of in Scotland, but it has been 
found in most cases that it is better, as in the case of an 
ordinary railway, to fence the light railways throughout, 
and to have the usual amount of signalling on them. No 
doubt some promotion money is saved by the procedure 
before the Light Railways Commissioners, and I believe 
the Act has been much more taken advantage of in Eng- 
land than it has been in Scotland. During the eighteen 
years that this Act has been in operation, only eight light 
railways in Scotland have been constructed under its 
provisions. 

So far nothing has been done in Scotland with regard 
to the electrification of any of the railways, but I think 
there can be no doubt it would be a great improvement 
and a considerable saving in cost if many of the suburban 
tunnel lines in and around Glasgow were equipped for 
electric traction. 

Coming next to docks, these may be divided into two 
classes—railway-owned docks and municipal or private- 
company docks. Both the Caledonian and North British 
Railway Companies have large docks on the east coast 
of Seotland. The North British Railway Company has 
docks at Alloa, Bo’ness, Burntisland, and Methil, and the 
Caledonian at Grangemouth and South Alloa. The 
principal docks on the North British Railway are at 
Methil, in Fife. These have been fully described in a 
paper read before the Institution in November, 1912. The 
first dock there was built by the late Mr. Randolph Gordon 
Erskine Wemyss, who did a great deal for the development 
of the county of Fife. It was comparatively small, about 
4} acres in extent and 23ft. deep, and soon after it was 
acquired by the North British Railway the latter had, 
owing to the increasing output of coal, to supplement it 
with a second dock, 6} acres in extent and 27ft. deep, 
and only about 18 months ago they completed a third 
dock 16} acres in extent and 32ft. deep. All these docks, 
when trade is good, are fully occupied in shipping coal 
for the Baltic, Mediterranean, and other ports. 

At Grangemouth the Caledonian Company in 1867 
acquired the original docks, which were quite small and 
shallow, and which formed part of the Forth and Clyde 
Canal, and in 1876, to meet the large coal traffic coming 
from Lanarkshire, it built a new dock about 20 acres in 
extent and 24ft. deep, entering directly off the river 
Carron, which it deepened up to the entrance of the new 
dock. In 1906 it again enlarged its accommodation at 
Grangemouth by constructing a dock about 30 acres in 
extent, with a depth of about 30ft. This dock connects, 
by means of a lock, directly with the Firth of Forth, and 
so does away with the necessity of using the river Carron 
as an entrance, a river not only tortuous but very difficult 
to keep efficiently dredged. The Grangemouth docks 
and the docks at Methil are fully equipped with the latest 
appliances for the shipment of coal, and they are both 
capable of dealing with large quantities, Methil alone 
having sufficient appliances to ship from seven to ten 
million tons per annum. There are railway docks on the 
west coast at Ayr, Troon, and Ardrossan, and.other places, 
but none of these are very large or important. 

With regard to the docks owned by municipalities and 
others, the principal of these are at Glasgow, Leith, 
Dundee, and Aberdeen. With ‘regard to the Clyde, as 


I hope the members of the Institution will have the advan- 
tage of hearing a paper read during the present session by 
Sir Thomas Mason, the chairman of the Clyde Trustees, 





I shall deal very shortly with the great works that have 
been carried out there. 

The first dock to be opened on the Clyde was the King- 
ston Dock on the south side, extending to about 54 acres. 
This was opened in 1867, and was unfortunately burned 
down this summer. Since then the Queen’s Dock on the 
north and Princess Dock on the south, and Rothesay Dock 
at Clydebank, have all been opened; and, in addition, 
docks have been constructed at Yorkhill, on the north 
side of the river. The Clyde Trustees have power to 
construct extensive works on the south side of the Clyde, 
authorised by the Act of 1911, and also two tidal basins, 
authorised in the last session of Parliament. These two 
tidal basins are only an instalment of five which it is 
ultimately proposed to construct. Fifty years ago the 
quayage measured 4400 lineal yards, and at the present 
time it extends to 19,200 lineal yards, with powers to 
increase, as I have already mentioned. The revenue of 
the Clyde Trustees in 1865 was £121,000, and in 1913 it 
was £634,000, an increase of 500 per cent. Since 1899 the 
net tonnage of vessels using the harbour has increased 
from 8} million tons to 13} million tons, or 54 per cent., 
and the tonnage of goods from about 7 millions to 104 
millions, or nearly 50 per cent. 

When I talk of the docks on the river Clyde, I really 
mean large tidal basins, as there is not a single gate on 
any one of them. Such a state of affairs is only feasible 
where the rise and fall of the tide is comparatively small. 
In 1871 this rise and fall of the tide was at Glasgow Bridge 
10ft. Now, owing to the dredging and deepening of the 
river lower down, it has increased to 12ft. The river has 
now been deepened from Glasgow Bridge right down to 
deep water in the lower stretches of the Firth of Clyde, so 
that vessels of the largest class can be built at Glasgow 
and taken down the Clyde, and the Clyde Trustees have 
done everything in their power to facilitate the building 
of large vessels. No better instance of this can be found 
than the launch of the Aquitania, which, at the time of its 
launch eighteen months ago, was the largest vessel afloat 
in the world. 

The jurisdiction of the river Clyde is at the present time 
in the hands of three different bodies. From Albert 
Bridge, Glasgow, to Newark Castle, Port Glasgow, a 
distance of 184 miles, it is under the Clyde Trustees. From 
this last point to the west end of Greenock Harbour, a 
distance of four miles, it is under the Clyde Lighthouses 
Trustees ; and from thence downwards, a further distance 
of four miles, it is under the Greenock Harbour Trustees. 
There have been several attempts in recent years to have 
these three bodies joined together to form one large con- 
trolling body to manage the whole of the river Clyde, and 
it seems to me that such a course is eminently desirable, 
and would be the best way of securing the interests of the 
traffic and the continued improvement of the river. 

At Leith three new docks have been built since 1864 
and four graving docks, one of the latter being 550ft. long. 
There is nothing special about the docks at Leith, except 
that a large quantity of land on which they have been 
built has been reclaimed from the sea by means of heavy 
sea walls. In 1864 the number of vessels arriving at 
Leith was 4830, with a net tonnage of 527,000 tons. The 
number of vessels had increased in 1913 to 7552, with a 
tonnage of 2,927,000, and the goods exported and imported 
amounted to 4,700,000 tons, of which 2,200,000 tons 
were coal. In the last session of Parliament the Com- 
missioners of Leith Harbour obtained further powers to 
increase their dock accommodation by reclaiming more 
land from the sea. No doubt this is to enable them to 
deal with the increasing output of coal from the Lothian 
coalfields. Much of this capital expenditure might, how- 
ever, be saved, at any rate meantime, if the facilities for 
dealing with the shipment of the coal were more up to 
date. When one sees coal for shipment being brought 
to a coal hoist over the same line of rails on which the 
empty wagons are taken back, it is evident that the best 
possible results cannot be obtained. 

The harbours. of Aberdeen and Dundee have also been 
improved, the latter having erected the newest machinery 
for the discharge of jute. 

(To be continued.) 








NAVAL NOTES. 





Amonc other names of interest and historical association 
by which ‘the British. torpedo-boat destroyers of the 
1914-15 programme will be known, two at least will per- 
petuate the Franco-British naval association of the past 
few months. They are to be known as the Mons and the 
Marne. 





Tuer reported appearance of the German cruiser Scharn- 
horst in action recalls a little incident which it is just worth 
while remembering at the present time. Only a few years 
ago—1907, if we are not mistaken—the German Emperor 
came to London and, incidentally, made the famous speech 
at the Guildhall in which he declared that history would 
infallibly bear testimony to his peaceful conduct of German 
foreign affairs, and to his intention of continuing in the 
same path. Perhaps that was not exactly word for word 
what he said, but the gist is perfectly correct. At that 
time—it was early in November and the nights were dark 
—the Scharnhorst, as guardship to the Hohenzollern, 
was allowed to enter and remain in Portsmouth Harbour 
alongside the north railway jetty in the Dockyard. Of 
course, the fact may have nothing to do with the vessel’s 
presence, but it happened that on one of those nights, 
and, if we are not mistaken, on the one preceding the 
famous speech, a very determined attempt ‘‘on the part 
of persons unknown ”’ was made to break into the North 
Battery of Whale Island, where a large amount of con- 
fidential gunnery work was installed. One sentry at least 
was severely assaulted by the trespassers on hailing them, 
and on the following night all sentries were armed with 
ball cartridge, a proceeding that was at that time some- 
what unusual. The offenders escaped, but the incident 
was not forgotten, and the name Scharnhorst recalls the 
local association somewhat vividly. 





THE situation of the Argentine Ministry of Marine must 
be an awkward one if any local“ little navyite *’ is making 





himself unpleasant in the Senate at the present time. 
Early in 1910 the Argentine Government ordered twelve 
destroyers in Europe: four in England, four in France, 
and four in Germany. The first four were sold by Argen- 
tine consent to Greece in 1912, and were to be replaced by 
four others. These were ordered in Germany before the 
unsatisfactory nature of the four German boats already 
delivered had become properly apparent. Just before 
the outbreak of war the first of these four boats was ready 
for launching, but the chance of the Argentine Govern- 
ment getting one of them is virtually nil. The French- 
built quartette, which was just complete and ready to 
sail, was promptly seized by the French naval authorities 
on the outbreak of war, so that the position of the Argen- 
tine Ministry of Marine is :—Sixteen destroyers ordered, 
four delivered and proving unsatisfactory. Of the 
original twelve, the four English-built boats did six months’ 
satisfactory war service in the Mediterranean, while the 
four French ones are now doing the same elsewhere. 





Amone the many fresh ideas that the present war has 
produced is one that merits considerable attention. The 
Royal Navy and the mercantile marine have been thrown 
into very intimate contact in the last three months and 
to a vastly greater extent than has ever been the case 
before, even in the South African war. Mercantile ship- 
ping owners are a law unto themselves as regards the 
uniforms which their officers must wear, and many of them 
verge very closely on naval designs, so much so, in fact 
that the difference is often hard to detect. It should 
surely be possible for mercantile owners to come to some 
more general arrangement as to uniforms for captains, 
chief officers, and chief engineers, and lower executive 
ranks than at present obtains. It would not be an 
exceptionally difficult matter for the Board of Trade to 
step in and standardise insignia of rank based to some 
extent on certificates held and proved experience in charge 
of ships or engines. At present the relative seniority 
between officers in the mercantile marine is impossible of 
determination, and though the matter is not one needing 
immediate settlement, many occasions have arisen recently 
in which a relative list rating would have much simplified 
the position in which officers have found themselves. 





A propos of the reported fight off the coast of Chile, it 
would indeed be interesting to know the name of the 
‘* well-known naval officer’? who the New York World 
reports as having said that “ if the Good Hope had carried 
fourteen 9in. guns instead of two’ something else might 
have happened than what is supposed to have occurred. 
Possibly he meant four and not fourteen, but the avidity 
with which his remarks have been copied seem to show that 
many imagine such an armament possible. Of course, 
it is in a way, but not on the speed and displacement of 
one of Goschen’s “‘ mighty cruisers,” as the ‘“‘ Good Hope ” 
class were introduced in the Navy Estimates of 1899. 








A NEW TURBINE AT ST. PANCRAS. 


Tue first Ljungstrém steam turbine built for use in 
this country was put into operation at the King’s-road 
generating station of the St. Pancras Borough Council on 
July 30th last, and from a report which the chief electrical 
engineer, Mr. Sydney W. Baynes, has recently put before 
the members of the Electricity Committee it seems that 
up to the present it has generated nearly 1,000,000 units 
out of a total of 1,681,360 units supplied since the set was 
erected. At all loads the steam consumption has proved 
better than that guaranteed, the total saving in coal being 
equivalent to about £1700 per annum. Below is a table 
showing the guaranteed and actual steam consumptions 
at various loads. 





Fullload. load. $ load. § load 

Ib. Ib. Ib. tb. 
Steam consumption guaranteed.. 14 14.75 16.5 19.75 
Steam consumption obtained 12.75 13.57 14.67 17.76 
Lb. steam less than guaranteed.. 1.25 1.18 1.83 1.99 


The set, which was built by the Brush Electrical Engi- 
neering Company, of Loughborough, develops 1000 kilo- 
watts at 3000 revolutions per minute, and is said to run 
practically without noise or vibration. The first engines 
that were put into operation at these works required 
26.6 1b. of steam to produce a unit of electricity, which 
is more than twice as much steam required by the new 
turbine. 

The gradual fall in the steam consumption of the plant 
in this station from the date of starting to the present year 
is shown in the next table. 














Date | w | Full | ; 
tenkatied: Sw. toad, (epes chee } load. 
Reciprocating engines 1891 80 | 25 —-j-_- as 
- - 1896 | 130)2%.6 | — | — — 
” ” 1899 | 500 | 23.1 } 24.48 | 27.42 | 35.5 
me me 1903 450 | 19.5 | 21 | 22.6 27.65 
D.C. turbo .. : 1906 | 1000/17 | 18 | 19.5. | 24.5 
Pe | eae ree 1909 2200 | 16.15 | 27.1 | 18.85 | 22.8 
A.C. Ljungstrém turbine 1914 | 1000 | 12.75 | 13.57 | 14.67 | 17.76 
Do. (guaranteed) ahaa — 5000 | 11.8 | 12.88 | 13.4 | 15.9 


The Ljungstrém turbine shows, in comparison with the 
other turbines in this station, a marked improvement in 
steam consumption at the lower loads, and is consequently 
called upon to deal with a large portion of the station’s 
output. A 5000-kilowatt Ljungstrém turbine is now on 
order, and it is estimated that the outlay for boilers and 
accessories to operate it will be about half that needed 
for the early reciprocating engines of equivalent power. 








EDUCATIONAL INTELLIGENCE. 


Tue Hong-Kong University session 1914-15 commenced on 
September 14th with a good entry of students; eight entered 
from the province of Chihli and several from the Straits, 
Shanghai, &c. Since the last session the staff has also increased, 
the latest addition being Mr. Walter Brown, M.A., B.Sc., a 
lecturer in mechanical engineering. There are now seventy-six 
students in the University studying engineering, and the British 
staff of the Engineering Department consists of the Taikoo 
Professor, five lecturers and an electrician. There are also 
five Chinese mechanics in the workshops and various engine - 
rooms. It is a significant fact that the splendid equipment of 
the University has attracted engineering students from all parts 
of China to this British University. 
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HUMBER LIGHT DELIVERY VANS. 





In a recent leading article on “‘ The Technical Societies 
and the War,” we suggested as a possible subject for 
debate the modifications necessary in a pleasure type of 
motor vehicle to render it suitable for commercial purposes 
—that is, for light loads—and there are, we think, a good 


commandeered horses may perhaps justify the risk to 
some extent as a temporary measure. 

The Humber Company has boldly defied criticism and is 
putting on the market light delivery vans, of which the 
chassis are exactly the same as those used on the firm’s 
pleasure cars, with the one exception that the gear ratio 




















Fig. 1—10-H.P. 


many points which ought to receive consideration in such 
an adaptation as a permanent design. 

It is probably true that if the load which is placed upon 
the vehicle be kept down to the weight which the vehicle 
is sold as being able to carry, and if the speed be kept 
down by reduced gear ratio, no great harm can follow, 
as the reduction in speed should largely compensate for any 


HUMBER VAN 


in the back axle is reduced. The vans are made in two 
sizes, 10 horse-power to carry 10 cwt.—see Fig. 1—and 
11 horse-power to carry 12 cwt., with a difference of only 
some £35 in the selling price between the two. The respec- 

tive sizes of the cylinders are 65mm. by 120mm. and 
69mm. by 130mm. Such slight differences in price and 
size would hardly seem to us to be justified, but it may be 


this, the very urgent demand on the part of traders which | 
exists at the moment for vehicles to take the place of their | 


Another nice casting arrangement embodied in the 
11 horse-power engine—Fig. 3—is the way in which thw 
inlet and exhaust ports are halved between the cylinder 
casting and the manifold casting, so that the whole of the 
front is left open, thus facilitating the support of tho 
delicate little cores to form the water passages round the 
valve pockets and the cleaning out of the cores generally. 
The whole of this front is then covered in by the casting, 
which forms the intake and the exhaust manifold, and tli 
ports therein are so cast as to continue the sweep of th: 
main exhaust passages from the valves, forming both ; 
cheap and efficient pipe arrangement and providing good 
cooling to all the exhaust heated parts. There is one moie 
point connected with the casting which we could not hel; 
admiring—shown in Fig. 4. The water inlet pipe from th. 
radiator is formed in the timing gear cover casting, thi 
joint between the cylinder and pipe being made by «a 
rubber ring in the gap between the two pressed out by ; 
clip, while the joint between the other end and the radiator 
where, of course, flexibility is required, is formed by : 
short length of rubber pipe with two clips as usual ; ij 
simplifies and cheapens the piping and hardly increas: 
the machining necessary. 

The unit construction of the motor and four-speed gea: 
box in the case of the 10 horse-power car shown in Figs. 5 
and 6 is very neat and compact. The main clutch membe: 
is a steel pressing, and is about as small and light a piec: 
of mechanism as could be desired. In all gear boxes thi 
gear lever is incorporated in the box, so that all the part 
are fitted up on the box itself, and no further fitting need 
be done, and perhaps badly done, when it is assembled 
in place on the chassis. Leather discs are used for the 
universal joints between the engine and gear box and the 
gear box and back axle, and very well they are found to 
work in spite of the somewhat extraordinary nature of 
the internal stresses which the leather is called upon to 
bear. One of the most unusual features is the aluminium 
back axle casing on the 10 horse-power car. We quite 
see that it has some points in its favour, as compared with 
a steel pressing, whether welded or otherwise, though we 
must admit that we should not have ventured upon such 
a step ourselves. There is one very nice little point about 
the chassis that we cannot refrain from mentioning, and 
that is that the pressed steel cross members are prolonged 
beyond the side members to form step brackets—shown in 
Fig. 6. The expense of this must be practically nothing 
in first cost, is absolutely nothing in erecting, and the 
whole forms a very stiff job when in place and is altogether 
admirable, though we take it that the step might be too 
high on cars with larger wheels. The 11 horse-power 
chassis—Figs. 7 and 8—will be seen to differ in many 
respects from that of the 10 horse-power car. Unit con- 





























Fig. 2—CYLINDER CASTING AND SEPARATE HEAD 


slight increase in load over the four passengers and luggage 
normally carried in the pleasure car. The trouble, however, 
is that in practice, loads greatly in excess of those for | 
which the vehicle is designed are carried, while the reduced 
gear ratio results in the engine being run very much faster 
than usual on level roads in order to endeavour to make a 



































Pig. 4-ARRANGEMENT OF WATER INLET PIPE 


good speed. Any form of governor with which we ara 
acquainted is very easily put out of action by the driver: 
and so provides no safeguard against this. In spite of ! 


Fig. 3—CYLINDER CASTING, 


said that the 11 horse-power is the older type engine 
which the smaller was designed to replace, and the public 
found the 11 horse-power engine such a good one that they 
have not allowed it to be relegated to oblivion. We need 
not go into details of the differences between the two sizes, 
but we will just draw attention to some of the more 
interesting points in the two. The chief of these is, we 
think, the cylinder casting which in the 10 horse-power 
engine follows the Ford practice in that it is a bloc casting 
with a separate head in the form of a cover for all four 
cylinders—see Fig. 2. The chief advantage of this is the 
certainty that all four combustion chambers will have 
exactly the same capacity, which, as is well known, is a 
very difficult matter to ensure when the heads are cast 
with the cylinders. By this separate head method the 
bore of the cylinder is obtained by a core well supported 
at each end, and the tool goes right through, so that 
there is no question of inequality here. The heads of the 
combustion chambers and valve pockets are then formed 


| in the sand by the pattern itself, and there again can be 


made alike with certainty, and there is general agreement 
that this has an important effect on the good running of 
the engines. By having a separate head there is no need 
to have a valve cap over each valve, and so the valves can 
be brought closer together and the compression space 
reduced to a minimum and the engine shortened. Against 
this is to be set the fact that if it is required to get at only 
one of the valves, the whole head has to be removed, 
which is a much less simple matter than the removal of 
a single cap. However, if this is thought to be a serious 
point it can, of course, be met by fitting the caps in the 
cover without doing away with the main advantage. 
As will be seen from Fig. 2, the joint required is one which 
might be liable to give a lot of trouble if not properly 
made, and a good deal of experiment has led to the adop- 
tion of a machine-made joint of an asbestos nature, which 
is found to be perfectly tight and to stand a lot of removals. 


SHOWING INLET AND EXHAUST PORTS AND MANIFOLD 


struction of engine and gear box is not adopted, the back 
axle is quite different, &c. 








BRITISH AND GERMAN TEXTILE MACHINERY. 





Ir is very satisfactory to learn that the exports of textile 
machinery from the United Kingdom in normal times are 
more than four times as great in value as the combined 
exports of Germany and Austria. As published in report 
No. 86 of the Commercial Intelligence Branch of the Board 
of Trade, the figures are as follows :— 


Exports from Germany (1912) 2,030,700 
Exports from Austria (1913) . 28,900 
Exports from Great Britain (1913) 8,281,800 

Examining the exports of the three countries from one 
to another, we find that Austria is a very good customer 
of Germany’s, while Germany in turn is a very good cus- 
tomer of ours, the value of the export trades being £365,500 
and £783,900 respectively. Germany’s exports to our 
shores are smiall (£53,600), as are ours to Austria (£65,400). 
Austria does a minute export trade with both countries 
(£7700 and £300). 

Making allowance for this cross-trading, it appears 
that the effective competition of these countries in the 
colonial, neutral, and allied belligerents’ markets was in 
monetary value representable as follows :— 


£ 
1,611,600 

20;900 
7,432,500 


German sales 
Austrian sales 
British sales eas 9 

In these markets, therefore, our enemies’ trade reached 

a total of £1,632,500, to.which must be added £53,900, 
the value of their exports to this country, giving a grand 
total of £1,686,400 as the trade in textile machinery 
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““which might in the present circumstances be diverted 
to British manufacturers.’ By the shutting off of the 
German and Austrian markets our manufacturers have 
lost an outlet for goods to the value of £849,300, so that, 
even though they could capture the whole of the oversea 
and other export trade formerly carried on by these 
countries, they would increase their exports by only 
£837,100, or a trifle over 10 per cent. It is too hopeful 
to suppose that the non-belligerent and friendly belligerent 
markets will maintain an unab&ted demand for textile 
machinery, and that they will not curtail their orders by 
more than 10 per cent. _Even in the most hopeful cir- 
cumstances, then, our manufacturers will hardly, by the 
absence of German and Austrian competition, make up 
the losses imposed by the war. 

Examining the particulars of Germany’s chief outlets 
for textile machinery, we find her in a superior position 
in the Norwegian, Danish, Swiss, Servian, Bulgarian, 
Roumanian, and Argentine markets. Her superiority, 
however, does not amount to much, except, perhaps, in 
the Balkan countries. To the seven markets specified 
her total exports amount in value to £220,000, while ours 
are £120,600. In Italy the positions are almost equal, 
Germany’s share being £148,700 and ours £150,100. In 
all other markets we preponderate. In many cases 
German competition is insignificant, noticeably so in 
India, Australia, Canada, Greece, Turkey, Japan, Mexico, 
and the United States. To these eight markets Germany 
sends goods to the value of £175,000, while our trade is 
valued at £3,481,300. German competition is consider- 
able in Sweden, Holland, Belgium, France, Spain, Portugal, 
Russia, and Brazil, to which countries her total exports 
are returned at £1,037,000, while ours add up to £3,413,100. 

The report concludes as usual with some notes, taken 
from various sources, on certain specified markets. Of 
these by far the most useful are the remarks made con- 
cerning Russia. It is true that we already preponderate 
in this market, but the German trade was considerable 
and is very well worth picking up. Thus in 1912 it was 
valued at £322,600, while ours for 1913 was returned at 
£995,300. Russia, it may be added, is Austria’s best 
customer, taking in 1913 goods to the value of £10,260. 
In a leading article elsewhere in this issue we deal further 
with the opportunities offered by the Russian textile 
machinery market to our manufacturers. 








WAR ITEMS. 





At the ordinary meeting of the Society of Engineers 
(Incorporated) held on the 2nd inst., the president, Mr. H. 
C. H. Shenton, made special reference to the presence at 
the meeting of about twenty Belgian engineers, and on 
behalf of the Society gave them a hearty welcome. M. 
Pierre de Thier, membre de I’ Association des Ingénieurs 
de Liége, who took part in the discussion, prefaced his 
criticism of the paper—‘* Uses of the Hydraulic Mining 
Cartridge,” by Mr. James Tonge, M.I.M.E.—by a courteous 
appreciation of the hospitality offered by the Society of 
Engineers to their Belgian confréres. The offices of the 
Society at 17, Victoria-street, Westminster, are open daily 
from 10 a.m. to 4 p.m. (Saturdays, 10 a.m. to 1 p.m.), and 
Belgian engineers who are now in England on account of 
the war are cordially invited to apply to the secretary when 
they are in need of any information. Those who are 
unable to call are invited to send their names and addresses 
to the secretary so that they may be in touch with their 
colleagues and receive invitiations to the meetings. 


* * * 


In handing the members of the Liverpool Engineering 
Society a syllabus of the papers for the ensuing session, 
the acting secretary states that he is desired by the Presi- 
dent and Council to say that they have given the question 
of the holding of the meetings of the Society during the 
period of the war their careful consideration, and are of 
opinion that the most patriotic course to adopt is to con- 
tinue “business as usual.’”” They therefore appeal as 
strongly as possible to members of all classes, and par- 
ticularly the older members, to support the Society by 
their attendance at the various meetings. Owing to the 
absence of Major J. R. Davidson and Captain T. R. Wilton, 
who have joined their respective regiments, the duties of 
hon. treasurer and hon. secretary will be temporarily 
undertaken by Professor E. W. Marchant and Mr. Thos. 
L. Miller respectively. 

* * * 


WE are informed that the enlistment on the part of the 
Entente Trade League of leading scientific advisers, for 
the benefit of firms anxious to avail themselves of the 
openings for the capture of German manufactures, is 
making rapid progress. The Master of Christ’s College, 
Cambridge, assisted by the Secretary of the Appointments 
Board of Cambridge, has furnished the executive council 
of the League with the names of members of the staff of 
the University willing to advise British makers of the 
following goods, amongst others :—Glass and porcelain 
for scientific purposes, chemicals, chemical and other 
scientific instruments, optical glass and instruments, 
electrical goods, mathematical instruments, photographic 
materials, and coloured diagrams. Similar information 
and assistance will be furnished through the Entente 
Trade League by prominent experts on the professorial 
staffs of other prominent seats of learning in the United 
Kingdom, and this knowledge and advice will be at the 
disposal of firms who become affiliated to the sectional 
committees of the League representative of the principal 
British industries. 

* * * 

Lorp DrEvonport, the chairman of the Port of London 
Authority, ‘states that no less than 1400 members of the 
permanent staff of the Authority have enlisted for the 
war. There are 8000 men on the staff, so that about one- 
sixth of the whole have enlisted. No less than 43 per 
cent. of the 1400 were clerks. 

* * * 

THE Secretary of the Sheffield University Scientific 

Advisory Committee informs us that he will be glad to 


receive from manufacturers information concerning any 
new apparatus,’plant or material which may be put on 





the market with the view of transplanting or substituting 
that which has hitherto been supplied from German 
sources. The Committee is constantly receiving inquiries 
concerning apparatus, machinery and material, and for 
this reason will welcome information of the character 
above mentioned. 








H.R.H. THE PRINCESS MARY’S SAILORS’ AND 
SOLDIERS’ CHRISTMAS FUND. 


WE print with much pleasure the following appeal for 
a Christmas gift fund for our sailors and soldiers. British 
engineers in all quarters of the world will, we are confident, 
be anxious to subscribe to this excellent object :— 


_ Dear Str,—As Her Royal Highness the Princess Mary 
is anxious that all classes should be represented in the 
fund that she is raising for presenting Christmas gifts to 
our sailors afloat and our soldiers at the front, my Com- 
mittee would deem it a favour if you could find room in 
your paper for enclosed coupon. I may add that the 
gift will consist of an embossed tobacco box, tinder lighter, 
pipe, tobacco, and cigarettes. 
I am, Dear Sir, 
Yours faithfully, 
Row.anpD BERKELEY, 

The Editor, THz ENGINEER. Hon. Secretary. 

Princess Mary’s message is :—‘‘ I want you all now to 
help me to send a Christmas present from the whole nation 
to every sailor afloat and every soldier at the front. Please 
will you help me ?—Mary.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





PLANET TYPE LOCOMOTIVE. 


Srr,—A few months ago you illustrated a model of the North- 
umbrian locomotive that I had made for lecture purposes. As 
[ have just completed another model of what is termed the Planet 
type, I send you a photograph, which you may consider worth 
reproducing. The photograph is taken from a scale model of 
one inch to the foot. It probably represents the Majestic, the 
next engine after the Planet on the Liverpool and Manchester 
Railway. Cylinders llin. by 16in., boiler 6ft. Gin. by 3ft., with 














The 


Heating surface about 407 square feet. 
model was made from a drawing in Gordon’s ‘‘ Elemental Loco- 
motion,” where the engine is miscalled the Northumbrian, and 
from drawings in Conte de Pambour’s book on “ Locomotive 


130 1%in. tubes. 


Engines.”’ The diagonal rods running across the boiler are for 

reversing the motion of the slide valves ; the top of one of the 

handles for moving the valves may be noticed by the dome. 

The valve rods, worked by rocking levers, may be seen in front 

of the smoke-box. Joun Henry WRriGcuHr. 
Barfield, Farnham, November 3rd. 


THE STRANDING OF THE 8.8. CALIFORNIA. 


Srr,—In the course of the inquiry into the stranding of the 
s.s. California, frequent reference was made by Mr. D. Wright 
Smith, instructed by the Mercantile Marine Service Association, 
to instructions issued by the Admiralty to the officers of his 
Majesty’s ships, as to the use of Thomson or Kelvin sounding 
machines. As a result of the reports which have appeared on 
the above inquiry, the opinion has gained ground in some 
quarters that the Admiralty warns officers against relying upon 
the Thomson and Kelvin sounding machines in certain cir- 
cumstances, and that such warning is superfluous where machines 
of other makes are employed. This is an entire misapprehension. 

The instructions issued by the Admiralty referred to in the 
inquiry are contained in its publication, entitled “‘ Notes Bearing 
on the Navigation of H.M. Ships,” sixth edition, 1909, sold by 
J. D. Potter, 145, Minories, London, E.C., price 2d. Pages 21 
to 24 are devoted to a memorandum originally issued in 1891, 
and headed ‘“‘Thomson’s or Kelvin’s Sounding Machines.’’ 
No other style of machine is referred to in the book, presumably 
for the simple reason that the Sir William Thomson and Lord 
Kelvin machines are the machines which have been adopted by 
the Admiralty, and which for many years have formed, and 
still continue to form, components of the standard equipment. 
Four pages are devoted to the use and misuse of these machines, 
to their outstanding advantages when properly handled, and 
to possibilities of error when misapplied. On page 24, among 
other cautions, the memorandum states: “His Majesty’s 
ships are not, unless under special orders, justified in running 
for the land in thick weather, relying on this machine as an 
unerring guide.” It was this reference, many times reiterated 
during the court proceedings, quite apart from its context, 
which we believe has led to the misapprehension which has 
gained ground. We submit, that to take this one sentence 
apart from its context, from a publication solely devoted to the 
Sir William Thomson and Lord Kelvin sounding machines— 
for the reason above mentioned—and on the strength of this 
clause to state, without further explanation, that the Admiralty 
has warned officers against relying upon the Thomson or Kelvin 
sounding machine in certain circumstances, is very likely to lead 
to a false impression, and to do an injustice to the merits of the 
machine. Ketvin, Borromiey anp Barrp, Lrp. 

16-20, Cambridge-street, Glasgow. 








FORTHCOMING ENGAGEMENTS. 





FRIDAY, NOVEMBER 13rs. 

Puystcat Socywty or Lonpon.—-At the Imperial College 
of Science, Imperial Institute-road, South Kensington, 8.W. 
“A Bridge for the Measurement of Self-Induction,” by D. Owen ; 
“On the Coefficient of Diffusion in Dilute Solutions,” by B. W. 
Clack. 8 p.m. Editing Committee meeting at 7.15 p.m. 
Jouncil meeting at 7.30 p.m. 


MONDAY, NOVEMBER l6ra. 
Execrro-Harmonic Socrery.—-Holborn Restaurant (King’s 
Hall). Concert (Ladies’ Night). 8 p.m. 


TUESDAY, NOVEMBER 17ru. 
Tue InstiruTion or Civit ENGINneEers.—Great George - 
street, Westminster. Paper on “‘ Economies of Electric Railway 
Distribution,” Dr. H. F. Parshall. 8 p.m. 


WEDNESDAY, NOVEMBER 18ra. 

LiveERPOOL ENGINEERING Society.—Royal Institution, Col- 
quitt-street, Liverpool. ‘“‘ The Transport of Merchandise by 
Sea and by Land: Some Figures and Comparisons,”’ by Mr. J. 
Denholm Young. 

InstiruTION oF EtecrricaL ENGINEERS: BIRMINGHAM 
Locat Section.—In the Latin Theatre, the University, Edmund - 
street, Birmingham. Opening address of the Chairman, Dr. 
A. H. Railing. 7.30 p.m. 

Royat Mereoroxvoeicat Socrety.—At the Surveyors’ 
Institution, 12, Great George-street, Westminster. ‘‘ [someric 
Rainfall Maps of the British Isles,” by Dr. Hugh Robert Mill 
and Mr. Carle Salter; “ A See-Saw of Temperature between 
England and Egypt,” by Mr. J. I. Craig. 7.30 p.m. 


THURSDAY, NOVEMBER 19ru. 

Denison House, 296, Vauxhall 
Professor Henry Adams wil] 
7.30 p.m, 


Tue Concrete Instirure.- 
Bridge-road, Westminster, 8.W. 
deliver his presidential address. 


MONDAY, NOVEMBER 23rp. 


Tue Farapay Soctety.—At the Chemical Society, Burlington 
House, W. A general discussion on ‘‘ The Hardening of Metals.”’ 
Sir Robert Hadfield, F.R.S., will preside over the discussion. 








LAUNCHES AND TRIAL TRIPS. 


Lompoc, steel screw tank steamer ; built by D. and W. Hen- 
derson and Co., Limited, Partick; to the order of the Bear 
Creek Oil and Shipping Company, Limited ; dimensions, 448ft. 
by 56ft. by 33ft. 6in.; to carry 10,500 tons; engines, triple- 
expansion, 27in., 46in., and 76in, by 48in, stroke, pressure 
180 lb. per square inch ; constructed by D. and W. Henderson 
and Co., Limited ; a speed of 12 knots was maintained on trial 
trip, October 30th. 


Ho.BEIn, steel screw steamer ; built by D. and W, Henderson 
and Co., Limited ; to the order of Lamport and Holt, Limited, 
of Liverpool; dimensions, 450ft. by 55ft. by 30ft.; to carry 
passengers and cargo; engines, quadruple-expansion, 25}in., 
36in., S5lin. and 73}in. by 54in. stroke, pressure 215 lb. per 
square inch; constructed by the builders; launch, Tuesday, 
November 3rd. 

CuscATLAN, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Salvador 
Railway Company, Limited; dimensions, 250ft. by 34ft.; 
to carry 2000 tons cargo; engines, triple-expansion; con- 
structed by Swan, Hunter and Wigham Richardson, Limited 
launch, November 4th. 


INDIAN Crry, steel screw steamer ; built by Wm. Doxford and 
Sons, Limited ; to the order of Messrs. W. R. Smith and Sons 
Cardiff ; dimensions, 392}ft. by 52ft. by 19}ft.; to carry 8000 
tons; launch, November 4th. 


BrisBaNE River, steel screw steamer; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the British Empire 
Steam Navigation Company, Limited, of London ; dimensions, 
412ft. by 52ft. by 30ft. moulded ; to carry over 8200 tons on 
moderate draught; engines, triple-expansion, 26in., 42in., 
and 70in. by 48in. stroke, pressure 180 lb.; constructed by 
Richardsons, Westgarth and Co., Limited; trial trip 
November 7th. 








Tue InstituTION or Gas: ENGINEERS.—Arrangements are 
being made for the annual meeting of the Institution of Gas 
Engineers next year to take place at Southport from June Ist 
to 4th, under the presidency of Mr. John nd, engineer and 
manager of the Gas Department of the Corporation of Southport. 

SpeciaL AvuromosBILeE SreEets.—We have received from 
Thos. Firth and Sons, Limited, of Norfolk Works, Sheffield, 
an interesting booklet dealing with the special steels which 
this firm manufactures for the automobile and aircraft industries. 
Particulars are first of all given concerning the “ Freedom ” 
nickel-chrome steel. As usually supplied untreated, this steel 
conforms approximately with the following :—Yield point, 
35.0 tons per square inch ; maximum stress, 45 tons per square 
inch ; elongation, about 24.0 per cent. in 2in.; reduction of 
area, about 60 per cent.; impact figure, 80 foot-pounds ; and 
Brinell hardness number, 192. With special heat treatment, 
however, figures such as the following have been obtained :— 
(1) Yield point, 82.73 tons; maximum stress, 89.61 tons; 
elongation in 2in., 13 per cent.; reduction in area, 54.6 per cent.; 
impact figure, 4 foot-pounds; Brinell hardness number, 364. 
(2) Yield point, 33.08 tons; maximum stress, 43.73; elonga- 
tion in 2in., 26.75 per cent.; reduction of area, 65.76 per cent.; 
impact figure, 92 foot-pounds; and Brinell hardness number, 
187; and practically anything between these two sets of figures 
may be obtained by varying the treatment. The firm’s “ Free- 
dom ”’ chrome-vanadium steel untreated may show a yield 
point between 36 and 40 tons and an elongation of from 20 to 
16 per cent. Treated, however, the yield point may be raised 
to as much as 103.01 tons and the elongation reduced to 7.5 per 
cent. The ‘‘ Freedom” 5 per cent. nickel steel has in its un- 
treated condition a yield point of 32 tons and an elongation of 
26 percent. These figures may be modified by treatment through 
a range to 73.66 tons and 14.0 per cent. Similar details are 
given concerning the firm’s 3 per cent. nickel steel; 25 per 
cent. nickel steel, which is nearly non-magnetic and doeg not 
rust; “ 50-ton” steel; “ 40-ton” steel; D.G.S. steel for 
gears and transmission steel; case-hardening steels ; crucible 
nickel steel ; “‘ Eureka ” steel; ‘‘ Mesmeric”’ steel ; and steels 
for the tool-room. Information is given concerning the treat- 
ment of these various steels to give different results, and the 
best uses to which each may be put are indicated. The booklet 
is most instructive and eminently worth reading. 
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RAILWAY MATTERS. 


Tur extension of the Gold Coast Railway from Kom- 
frodna to Kumasi, states Hastern Engineering, it is esti- 
mated, will cost about £1,200,000. The first section, to 
Komfrodna, will probably be opened early next year. 


Tar Pennsylvania Railroad Company, having already 
all-steel goods cars and all-steel passenger equipment, has 
now gone a step further and is trying an all-steel caboose 
or goods guard’s van. The single van made for trial is to 
he tested under differing conditions on the various parts 
of the system so. as to. reveal its weaker features. It 
weighs 31,000 Ib. and is 31ft. long over the buffers. 


A CONSULAR report from Japan states that there are 
now within a radius of 50 miles of Osaka close on 250 
miles of double track in operation and 80 miles more under 
construction or proposed in the near future. _The growth 
of light railways has been slower, there being at present 
less than 50 miles, but another 50 miles are under con- 
struction. Numerous plans are projected, but hitherto 
these have been held up by the difficulty of finding capital. 


Tur South African Raitways and Harbour Magazine 
for October, just to hand, gives some particulars of the 
fatal accident to a train conveying troops on September 
10th. It appears that the train was composed of twenty- 
one coaches drawn by a new, heavy engine, and carried 
between 500 and 600 Kaffrarian Rifles from the Eastern 
Division of Cape Province bound for Capetown. When 
the train was at the head of the Hex River Pass the 
engine left the road and rolled down an embankment, 
followed by ten of the twenty-one coaches. Eight soldiers 
were killed and seventy-seven injured. The cause of the 
accident is not given in the report, but the driver and 
guard were arrested. 


So many accidents, particularly to motor cars, have 
occurred at highway crossings in the United States, the 
“Stop, Look, Listen”? board being of non-effect, that 
some kind of signal against vehicular traffic appears to be 
necessary. Two such signals have recently been installed 
on the Chicago Great Western Railway. From a steel 
post is projected a bracket arm suspended from which is 
a 2ft. disc having a pendulum movement imparted by 
electrical mechanism in a box at the end of the arm. 
The dise has letters ‘‘ Danger. Stop” in white on a red 
lens. A bell is also provided on the top of the post. 
When a train is approaching the crossing the bell, by a 
track circuit device, starts to ring, the disc to swing, 
whilst the red lens is illuminated. The mechanism can 
be operated from storage batteries or by power of direct 
or alternating current. 


A RECENT British consular report states that the pro- 
jected line from Kochiu to Pishihchai on the French 
railway continues to be the subject of negotiations ; but 
neither the officials nor the people are in favour of it, as 
the traffic is not considered to be sufficient to justify its 
construction. An agreement has recently been made 
with the Banque Industrielle of Tientsin, a Franco-Chinese 
institution, for a loan to build a railway from Ch’in Chou, 
west of Pakhoi in Kuangtung, to Yunnanfu ; and, according 
to the Chinese press, the line will pass through Nanning, 
Poseh, Singyi, and Lo Ping. At Singyi it will presumably 
link up with the line from Shashih, the contract for 
which has been awarded to a British firm. The construc- 
tion of these two lines, which will place Yunnanfu in rail- 
way communication with the Yangtze on the north and 
the ocean on the south, will be of great benefit to the trade 
of this province as well as that of Kweichow, for not only 
will the monopoly now held by the existing line be broken, 
but, as both these lines will be entirely in Chinese territory, 
the heavy transit dues in Tonkin will be avoided. 


WE have previously stated that on the railway line 
between Rastatt and Gernsach, in Saxony, some experi- 
ments have been made with the running of the first Diesel 
electrical locomotive cars constructed in Germany. The 
car is built to accommodate 100 persons, and has a cab 
for the driver at each end. It is mounted on two bogie 
trucks. On one of these is carried the Diesel engine, by 
which the energy is supplied, and which is coupled direct 
to a dynamo; on the other, which has two axles, are 
installed two motars for the propulsion of the car. Accord- 
ing to the Electrical Review, the Diesel set has a capacity 
of 147 kilowatts and runs at 450 revolutions per minute. 
The six cylinders are of the four-cycle type, and are 
arranged in a kind of V, each three of the same side being 
placed at an angle of less than 30 deg. to the vertical. The 
internal diameter of the cylinders is 260 mm., and the 
stroke is 300mm. The speed under the control of the 
driver can be reduced to about 200 revolutions per minute. 
The trials made with these new cars were very successful, and 
a speed was achieved of 75 kiloms., or 45} miles per hour. 
The running of the cars was very quiet, and there was 
scarcely any vibration. The price is considerably higher 
than that of ordinary motor cars, but this is counter- 
balanced by the decreased cost of running of the electrical 
cars, 

_ THe Railway Gazette has obtained and published in its 
issue of the 6th instant, not only the number of employees 
of forty-five of the railway companies of the United King- 
dom, but particulars as to what the companies are doing 
for the men’s dependents and as to their positions should 
they be permitted to return. From this list we find that 
up to the first fortnight in October, but in some cases up 
to September 30th, 56,874 men joined or re-joined the 
Colours. _The number is probably higher now, and would 
most likely have been considerably increased had it not 
been felt that it was not to the national interests that the 
railways should be impoverished in its staff; so after a 
certain date no one was accepted as a recruit without the 
permission of his company. To the wives and families 
most of the companies make a payment which, together 
‘with the separation allowance and what is stopped from 
the man’s pay, amounts to not less than four-fifths of the 
man’s ordinary earnings. To the dependent relatives of 
unmarried men and widowers without children a pay- 
ment is made according to the merits of each case. The 


men’s payments to superannuation and other benefit 
funds are being paid, passes and privilege tickets are 
granted to the families, and on their return to ordinary 
work the men’s former posts or their equivalent will be 
found for them, and any advances in wages that would 
have been due had they remained at work made. 





NOTES AND MEMORANDA. 


THE spotting of lacquered goods is seldom, if ever,.to be | 
attributed to the fault of the lacquer. The real cause is 
to be sought in the condition of the surface of the castings. 
Practically all castings are porous, and some parts may be 
found to be more porous than others. The larger pores 
will retain a proportion of the solutions in which the 
castings have been dipped and do not get rid of them in 
hasty rinsing. More efficient cleaning, according to the 
Brass World, is the general remedy to be applied. 

A RECENT use of electricity in America relates to heating 
of bakers’ ovens, and the process is coming into favour as 
a clean and economical one. Some of the leading elec- 
trical works are making this class of apparatus on an 
improved design. Such plants are adapted also for use 
on shipboard, and here they are still more to be recom- 
mended. In some countries vessels have been using 
electric heating for ovens for some time past, and expe- 
rience shows that it is very well adapted for the purpose. 


Ir has sometimes caused amusement that electric power 
should be employed in the gas industry, and it is interest- 
ing to note another application of electricity in gas purifi- 
cation described in the Gas World. This is the applica- 
tion of a high-tension discharge at 40 to 80,000 volts to 
produce a highiy ionised field through which the gas is 
passed. This causes an agglomeration of tar spray or 
mist into large drops which are easily separated. The 
step-up transformer is contained within the ioniser so 
that there are no exposed high-tension leads. The 
apparatus is in use with success for detarring gas at a coke 
oven plant at Detroit, and has also been used for cleaning 
producer gas at the Ford Motor Company’s works, Detroit. 








Many of the best American engineers hold that electric- 
ally driven boiler feed water pumps, air pumps, exciters, 
and circulating water pumps are not advisable in a power 
plant from any point of view, as they form a link in the 
chain and any one of these links may be the means of 
shutting down the entire system. Investment, thermal 
efficiency, and reliability all indicate steam-driven 
auxiliaries for power plants. There is a tendency, how- 
ever,.to use electrically driven apparatus for regular 
operation with duplicate steam-driven apparatus in reserve. 
This does not apply to all the auxiliary machines. The 
feed-water pumps and others in the more modern stations 
are usually driven by small steam turbines, the exhaust 
from which is used in heating the feed water. Motor 
generator sets are used for supplying excitation to the 
main generators, turbine-driven exciters being held in 
reserve. The circulating water pumps are also sometimes 
electrically driven. 


AccorRDING to a paper presented by Messrs. Wilfred Sykes 
and G. E. Stolz at the recent convention of the American 
Association of Iron and Steel Electrical Engineers, one of 
the most satisfactory methods of braking a wound rotor 
induction motor is to reverse its primary connections. 
As this will induce double voltage and frequency in the 
secondary circuit, it is essential that the insulation be 
capable of withstanding the increase. Moreover, the 
resistance connected across the slip rings should limit the 
current to a safe value. If the ordinary starting resist- 
ance will not do this an auxiliary resistance may be con- 
nected permanently in series with it and shunted when 
the motor is being accelerated. The allowable current 
will depend on the design of the motor and to a great 
extent on the disturbing effect which the braking current 
will have on the rest of the system. The simplicity of 
control for this method of braking will generally warrant 
the added expense of extra insulation on the secondary 
windings. 

THe Japan Magazine contains an account of Rear- 
Admiral Yokoyama’s method of making “boats of 
paper” for saving those caught in submarine boat acci- 
dents. The paper known as hashikirazu, made from the 
fibre of the mulberry tree, is wonderfully tough and 
durable, serving admirably the purpose contemplated. 
The difficulty was to make the paper waterproof. For 
this purpose he resorted to a chemical process which 
rendered the paper not only proof against water, but still 
stronger in the fibre. By this means two sheets of the 
paper pasted together were so strong that two men pulling 
against each other with main force could not break or 
tear the paper. This waterproof paper can be kept for 
hours under water without detrimental result. After 
various experiments to evolve a boat Admiral Yokoyama 
finally hit upon the expedient of making several pipe-like 
air bags and placing them side by side like a raft. The 
whole. thing can be packed into the space of a cubic foot, 
which is just what the submarine ship wants. The 
material also would be excellent for providing against 
accidents in the case of airships and also for the covering 
of aeroplane wings. At present space in a submarine is 
so very limited that little or no provision can be made 
for life saving, and it would certainly be an advantage to 
have a boat that could be stowed away like an air pillow. 











In a paper read before the American Society for Testing 
Materials, of which an abstract was given in Engineering 
News, Mr. J. A. Mathews publishes some interesting facts 
obtained from an extensive series of magnetic tests on 
steel alloys. The amount of permanent magnetism which 
hard steel will retain, and the tenacity with which it retains 
it, are profoundly affected by the heat treatment of the 
steel, as well as by its chemical composition. But different 
steels are affected differently by heat treatment. Some 
have their best permanent-meagnet quality in the oil- 
hardened condition, while others—0.60 per cent. carbon 
steel and 5 per cent. tungsten steel—are best when water- 
hardened. Thus, the ‘magnetic hardness” does not 
vary in the same way as physical hardness. Drawing 
the temper, however, reduces both hardness and magnetic 
permanence. In some steels, pieces of small section have 
greater permanence than larger pieces, while other steels 
have the opposite characteristic. The chief result of the 
tests made up to the present is that no uniformity of 
behaviour is found among different steels, and that no 
laws or theories covering the phenomena can be deduced 
before a great amount of further experimenting has been 
done. The author found the best index of permanent- 
magnet quality to be the ratio between residual magnetism 
and coercive force. He proposes this ratio as a new 
magnetic unit. 





MISCELLANEA. 


A Reuter message from Stockholm reports that the 
Swedish scientific institutions which have to award the 
Nobel prizes in December have decided, in view of the 
European situation, to postpone the distribution of the 
prizes for 1914 for literature, medicine, chemistry, and 
physics until next year. It is now proposed to hold the 
formal presentation of the prizes every year in the month 
of June instead of on December 10th, the anniversary 
of M. Nobel’s death, when the awards will merely be 
announced. 


A sHoRT time ago a Coventry engineering firm had an 
inquiry about a machine for grinding razors hollow. It 
went into the matter, and found that the majority, or a 
good proportion, of Sheffield manufacturers had their 
razors ground by a German branch firm in that city. At 
the outbreak of war, the manager and his seven men, who 
are Germans, were arrested and taken by the police to the 
compound at. York. One result was that the Sheffield 
manufacturers could not get their work of grinding done, 
and they petitioned the police—so the story was told at 
the Engineering Society’s meeting at Coventry—to release 
the prisoners, in order that they could fulfil contracts with 
the British Government. 

THE engineering experiment station of the University 
of Illinois has issued a bulletin entitled “‘ The Thermal 
Properties of Steam,” No. 75 in the series. It was pre- 
pared by C. A. Goodenough, and presents a critical dis- 
cussion of the experimental investigation of the various 
thermal properties of steam, an outline of the thermo- 
dynamic relations that must be satisfied, and the develop- 
ment of a general theory of superheated and saturated 
steam. It is believed that this formulation of the pro- 
perties of steam gives absolute thermodynamic consistence, 
extreme accuracy, simplicity, flexibility, and a great range 
of validity. Copies of the bulletin may be obtained with- 
out charge from C. R. Richards, acting director of the 
experimental station, Urbana, IIl. 

Since the war began, states the Ironmonger, people 
interested in the electro-plate trade have ceased to describe 
their base metal as ‘‘ German silver,’ and have substi- 
tuted for it the term “ nickel silver.” The change is not 
likely to cause inconvenience, because many of the makers, 
workmen, and distributors of electro-plate have long used 
the latter term. The best quality of this metal for plating 
purposes at the present time is an admixture of 65 per cent. 
copper, 20 per cent. zine, and 15 per cent. nickel. In his 
‘“* History of Old Sheffield Plate,’’ Mr. Frederick Bradbury 
states that the term “‘ German silver ’’ dates from the year 
1830, when a Mr. Guitike, of Berlin, brought to Sheffield 
the first sample of this compound metal which was 
seen in that town. The alloy came originally from 
China, where its composition had been known from time 
immemorial, and it has been generally used as the basis 
of electro-plated ware in this country since about the year 
1845. 

AppREssinG the Manchester Section of the Institution 
of Electrical Engineers at the opening of the winter session, 
the new Chairman, Mr. P. P. Wheelwright, electrical engi- 
neer of the Blackburn Corporation, referred to the advan- 
tages of the use of electrical energy by railway companies 
and also by public authorities for the abatement of the 
smoke nuisance. Speaking of the electrical ‘industry 
during the war, he said that already some difficulty had 
been experienced in obtaining manufactured goods which 
up to the present time had been imported or sold through 
British agents in this country. He found that the defici- 
ency could be met by many existing firms in this country 
which had tried in the past to obtain their proper share of 
the market, but unfortunately, owing to prices offered by 
foreign competitors, had had to abandon the effort. He 
hoped that there would. be a diversion of German trade 
in favour of the home manufacturer. The value of the 
exports of electrical apparatus from Germany alone 
amounted in 1913 to over £8,000,000, and of this total 
more than 20 per cent. represented goods sent to Britain. 


A CORRESPONDENT of a daily contemporary states that 
near Insterberg news has been leaking through to the 
Germans from an unknown source. There were no tele- 
graph or telephone wires available, and the conclusion was 
arrived at that the Germans were using special sub- 
terranean cables installed prior to the outbreak of hostili- 
ties. In several instances this assumption was subse- 
quently justified. In the village of Margraboff, the 
teacher of the local school was found to be using a tele- 
phone, which was placed in a hat box lying on a heap of 
clothing in a wardrobe. From this hat box the telephone 
wires went underground in the direction of the places 
where the German troops were stationed, and through the 
medium of these wires the teacher could establish communi- 
cation with the Germans, and give them very useful in- 
formation. When it was discovered that the teacher 
possessed a ‘“‘ telephonic exchange,” the first thing done 
was to telephone to the Germans false news as to positions, 
strength, movements, &c. Then the wires were cut, and 
the owner of the telephone was brought before a court- 
martial, with the usual sequel. 


Writinc in the Autocar of the incidents of a day’s 
outing on an armoured motor car in Belgium, Mr. Charles 
G. Harper says :—‘‘ At Grembergen and Termonde the 
Belgian and German artillery were conducting their usual 
leisurely daily exchange of shrapnel in the same old way 
as for the week past. One always knew the programme 
to a nicety. No business before breakfast. After break- 
fast a bombardment until lunch time, when by tacit con- 
sent the firing ceased. These ers were altogether too 
gentlemanly to, interfere with each other’s meals. After 
lunch, shrapnel-dropping until tea-time. Then a pause, 
and so forth until about midnight, when the real business 
of the day, so to speak, would begin, and become very 
lively in the small hours. In daytime the Germans never 
hit anyone. They massacred the mangold wurzels, and 
punished the potatoes that grow in vast fields here ; and 
sometimes they would bring down a house in Grembergen 
village ; but it was a prodigal waste of ammunition. And 
all the while the spire of Grembergen church must have 
made a splendid mark, and a shell dropped there in the 
midst of the street, where the staff and several regiments 
and the Red Cross cars were closely grouped together, 
would have wrought fearful havoc.” 
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London Electricity Supply. 


WE return once more to the question of the elec- 
tricity supply scheme for the London area, which is 
being brought forward by the London County Council, 
and with which we dealt in a leading article last week. 
Since then certain additional particulars have come 
to light, and, moreover, the Council has decided by 
a majority of no less than seventy-seven votes to 
seven to carry out the proposals of its Special Com- 
mittee and to apply to Parliament for powers to carry 
out the scheme. It will not be necessary for us again 
to enumerate all the details of the undertaking, but 
certain of the features which have been published 
since last we wrote, and which are summarised on 
page 468, may well be alluded to. In the first place, 
it is shown that it is proposed to spend in the outset 
a total of £5,000,000. Five years after the passing 
of the Act are to be given in which to commence 
operations, so that if, owing to the war or to other 
causes it may seem inadvisable to proceed imme- 
diately, it may not be necessary to incur any great 
expenditure before, say, 1920. Once started, how- 
ever, and this amount of £5,000,000 being exhausted, 
a further outlay of about £1,000,000 per annum will 
be necessary. In the report of the Council’s Finance 
Committee, from which we are quoting at the moment, 
it does not appear for how long this annual expenditure 
is to continue ; but in the report of Messrs. Merz and 
McLellan, to which we referred last week and which 
we discussed in our issue of April 24th last, a figure 
of £12,000,000 is mentioned. This figure was also 
mentioned by Sir John Benn when moving an amend- 
ment to the resolution last Tuesday. It is to be pre- 
sumed that this is for entirely new works. It cannot 
include the buying up of the existing undertakings. 
This is rendered quite clear by the statement that 
up to the end of 1913 a total of £6,853,796 had been 
expended by local authorities and £14,613,196 by 
companies on electrical undertakings in the County 
of London. These two together represent a total 
of £21,466,992, and it is to be noticed that the com- 
panies’ capital is more than double that of the local 
authorities. In outer London £3,498,626 had been 
sunk by local authorities and £1,961,366 by .com- 
panies, so that the grand totals expended were 
£10,352,422 by local authorities and £16,574,562 by 
companies—together £26,926,984. Even if it were 
decided to buy up all the undertakings, it is not pro- 
posed to raise the money on the open market, but to 
allow the new authority to issue stock for the pur- 
pose. The £12,000,000, then, is to be spent on new 
works, and before the scheme can make any improve- 
ment financially over the existing state of affairs 
at least 4 per cent. on this amount, or £480,000 per 
annum, must be earned, to say nothing of sinking 
fund and special reserve. It is only after this mill- 
stone is disposed of and after 4 per cent. is earned on 
money spent in purchasing existing undertakings that 
any advantage can be reaped from the proposed 
change. 

There are certain other aspects of the matter which 
the ratepayers of London should not lose sight of. 
Of course, if it be found that no company is forth- 
coming to work the will of the authority, the scheme 
falls to the ground and becomes abortive. In that 
case only the comparatively small sum represented 
by the expenses incident to the preparation of the 
scheme and the passage of the Bill through Parlia- 
ment will have to be met. But, on the other hand, 
if the company be formed and if it fails to make the 
undertaking a success, then any deficiency will have 
to be met out of the rates. We do not say that the 
scheme, if it receive parliamentary sanction, will not 
be a financial suecess—though we may have our 
doubts on the subject—but it is well to face possi- 
bilities. The Financial Committee of the Council 


considers that it would be a prima facie guarantee of 
the soundness of the proposals if a company which 





is to have a large financial stake in them be found to 
carry them out; but even this Committee has felt 
itself bound to look on the other side of the matter. 
Assuming for a moment that a company absolutely 
untrammelled might be able to conduct the under- 
taking satisfactorily, is it by any means certain that a 
company, which, while being a trading concern, has 
to obey in everything a composite body made up of 
representatives of a heterogeneous collection of 
municipal bodies, will be able to make a success of 
things? The new authority may possibly consist 
of some business men, but is certain to embody but 
few experts, and under its rule the company will 
have to earn dividends not only on its own invested 
capital—which it is intended shall be a considerable 
portion of the amount spent on new works—but also 
on capital or its equivalent expended by the authority 
without the company having any say in the matter. 
According to the Finance Committee, the preliminary 
estimates of the Special Committee “show favourable 
results from the first.” If the showing of favourable 
results means that an amount will be earned sufficient 
to pay the existing shareholders and local authorities 
at any rate as much as they are receiving now and, 
in addition, to pay interest on the fresh sums borrowed, 
we cannot see how this can be possible at the 
immediate start. Of course, there may be the inten- 
tion to pay dividends out of capital till the new 
works are in operation, but this is a proposal which 
has many objections and, if adopted, can hardly be 
said to indicate “ favourable results.” 

The whole scheme seems to us to bristle with 
difficulties and, moreover, so indefinite are the pro- 
posals as set out in the various reports to which we 
have referred that there are many points which are 
still very obscure. It would appear certain that it is 
intended to purchase all the undertakings of the com- 
panies, but as regards those of the local authorities 
matters are by no means as clear. The new authority 
is to have powers to acquire both types of under 
takings: but, taking the Finance Committee’s 
report, we only find mention of the purchase of the 
companies’ installations, while there are certainly 
inideations that some, at any rate, of the municipal 
authorities are to be left alone and regarded as 
authorised distributors. As we say, however, the 
particulars hitherto published are too vague for an 
exact impression of what it is proposed to do to be 
obtained. It is just possible that even the promoters 


of this gigantic scheme do not themselves know in 


detail exactly what will happen. We must await 
the deposition of the Bill to see whether this be so or 
not. Meanwhile there are several results which 
appear to us to be certain should the proposal receive 
the sanction of Parliament. It seems inevitable that 
there would speedily be friction between the authority 
and the company, and it is evident that for success 
it is essential that there should be absolute harmony 
between them. It is well known that the municipal 
electrical engineer frequently finds it by no means 
easy to obey all the orders of his council. He, how- 
ever, is accountable only to that council. The direc- 
tors of the proposed company will also have to obey 
the behests of the equivalent to the municipal engi- 
neer’s council, but they will also have their share- 
holders to reckon with. Their position will be, to 
say the least of it, unenviable and anomalous, and 
it would not surprise us in the least if it turned out 
—should the Act pass—that no company will be found 
willing to embark on the enterprise. However, the 
Act has not yet been passed. The position only is 
that permission has been granted by the Council for 
a Bill to be introduced into Parliament. It is to be 
assumed that in passing through the Committee 
stage this Bill will be adequately discussed. There 
is no doubt that it will meet with severe’ opposition, 
and it may be that the Council will find its scheme 
thrown out or at any rate considerably altered. It 
will not be its first experience of the kind. 


Anticipations. 


In the report of a speech on the war delivered at 
Leigh recently by Mr. Charles Bright, we find the 
following remark :—‘‘ Many people have already 
begun to talk publicly about what we will do when 
we have defeated the Germans, and how we will walk 
into their trade, &c. But let us win first rather than 
count our chickens before they are hatched.” This 
attitude with regard to the war is not uncommon ; 
it is frequently prompted by a kind of superstition 
that to count on good fortune is to frighten it away ; 
by a desire to put off doing what ought to be done ; 
and by a kind of hyper-prudence which fears to exert 
effort which would be wasted in case of defeat. It is 
an attitude which we think Mr. Bright will, on further 
consideration, see the wisdom of discouraging. If 
we do not “count our chickens before they are 
hatched ” we shall have no provision for them when 
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that happy time comes, and, as likely as not, they will 
get through the fence to our next-door neighbour who 
is eager to welcome them. 

It will be too late to act when the war is over. If 
we are to seize the opening for an enlarged trade after 
the war we must make our preparations now. We 
must work on the assumption that the Germans will 
be beaten, and that a huge amount of the trade of 
their country will fall into our hands ; to allow foolish 
superstition, procrastination, or an_ ill-balanced 
prudence to hinder our steps for the enlargement of 
works, the purchase of manufacturing material, and 
the cultivation of new markets, would be to play 
into the hands of our trade rivals, and particularly 
of America, which looks to gain much whichever way 
the war ends. With all deference to Mr. Bright’s 
opinion, we think our Special Commissioner in his 
articles on “ British Trade and the War,” took up a 
better attitude when he boldly assumed that Ger- 
many, as we now know it, would cease to exist when 
the conflict is over. He may be right or he may be 
wrong. But whether we do see or do not see some 
such huge transformation, we shall be wisest in acting 
as if we knew of a certainty it would happen. If 
to be forewarned is to be forearmed, to foresee is to be 
prepared. Let us act boldly on the belief that our arms 
will be victorious ; let us make preparation now for the 
great trade development that we believe we are to 
witness when the war is ended. In less than a year 
probably Belgium and the North of France will begin 
to recover. Thousands of tons of steel for construc- 
tional purposes for bridges, houses, factories, railway 
stations; thousands of tons of rails; hundreds of 
machine tools; an immense quantity of machinery 
of all sorts, will be required to replace what has been 
destroyed in these two countries alone. They them- 
selves cannot supply it all. Belgium will be able to 
make but little indeed, and it is but natural to expect 
that the bulk of her requirements will be bought from 
an ally who has fought side by side with her people, 
and who will reciprocate when the time comes. Besides 
all this work which must fall to the share of British 
engineers if they will only prepare in advance to 
receive it, we must spare no endeavour to capture 
German markets in South America, Russia, and China, 
to name only the principal fields. Our factories are 
not large enough to meet this coming stress as they 
stand. They must be extended now. We should 
be glad to hear of new buildings being put up right 
and left; we should be glad to hear of hundreds of 
orders for new machine tools and other machinery 
being given to makers so that everything may be 
ready at the psychical moment. It we wait to see 
which way the cat is going to jump we shall be too 
late. Moreover, this preparation in advance will 
double our resolution to see the war brought to that 
conclusion we desire, whilst the possession of increased 
capacity for manufacturing will stimulate us to get 
the orders. 

We do not think our manufacturers are blind to 
this aspect of the case, but they have a very real and 
serious difficulty to face. All this preparedness for 
a great future must cost money, and money is difficult 
to get. In a short time Parliament will ask for 
another hundred million pounds to carry on the war, 
and in a few months an equal sum will again be asked 
for. Heavy taxation is clearly in front of us, and the 
private investor with falling dividends and increasing 
Government imposts is not able to put new money 
into industrial ventures. Luckily for us, America 
is suffering nearly as much from financial stress as 
we are, or she would be making now, with her 
adventurous commercial spirit, those very prepara- 
tions that we should be making. But in spite of all 
this, there is still a great deal of money in the country 
that could -be used as we suggest if other things, for 
the moment, were left alone. There is, for example, 
much municipal work that is not an absolute necessity 
and on which a delay of a year or two would be of 
small moment; then there are many architectural 
developments that could wait. We could get on 
with no more picture palaces, public baths, theatres, 
and so on, quite well for a time. Dock and harbour 
improvements, too, could wait a while, and even 
railway extension at home and abroad might be sus- 
pended. Probably if all these things, with others we 
have not, named, were added up we should find 
several millions available for the development of 
industries. The latest decision of the Government 
to come to the assistance of the banks in help- 
ing those who have large sums due to them by 
foreign purchasers must ease matters too. Un- 
fortunately, we have no man on the Board of Trade 
who is big enough to grasp the whole subject and deal 
with on the broad lines necessary; no man great 
enough to override minor interests where greater 
are concerned, and do violence to a few that the many 
may profit; no man wise enough to look over the 
head of the present into the ‘future. The concerted 





action which might turn this advantage into a mighty 
victory is not to be expected. The British manu- 
facturer must do, as he has always done, without much 
Government’s help, and we can only encourage him 
to make his spirit adventurous, to launch himself 
boldly upon this sea of opportunity, to risk his all 
upon it. That, if he does so, he will in the end gain 
a hundredfold we have no manner of doubt. 


Trade with Russia. 


A FEw weeks ago under this title we sought to 
direct our readers’ attention to the importance and 
possibilities of the Russian market as a most promis- 
ing outlet for British manufacturers. We desire to 
return to the matter, for we are convinced that under 
present circumstances we have a golden opportunity 
of advancing our commercial intercourse with the 
Czar’s dominions, an opportunity that will soon pass 
unless prompt action be taken. We do not propose 
to repeat our former arguments, but will endeavour 
to set forth a few further points of detail derived from 
two reports issued by the Board of Trade since the 
date of our last article. The reports referred to deal 
with textile machinery and agricultural machinery, 
but the portions of them with which we are concerned 
are of quite general interest to all British engineers. 

One of the greatest troubles experienced by our 
manufacturers in doing business with Russia lies 
undoubtedly in the difficulty of making satisfactory 
arrangements as regards payment. Long credit and 
payment by instalment are expected, particularly 
by the small purchaser, and it is by meeting this 
requirement that the Germans have excelled us in 
Russia and elsewhere. We may note here that the 
small Russian purchaser is always a steady payer. 
He gives a portion of the value on purchase and the 
remainder by instalments after the harvest is in. 
The percentage of bad debts with such people is as 
a rule quite inconsiderable, generally less than 1 per 
cent. As an example of what terms are agreed to, we 
may quote a consular report from the Rostov-on- 
Don district. For agricultural machines bought, 
say, in the spring, 20 per cent. is paid on delivery. 
In October or November a further 20 per cent. is 
paid; 30 per cent. of the price follows in October 
of the following year, and the remaining 30 per cent. 
in the autumn of the next year. Thus the purchase 
is spread over 2} years. It may appear to be an 
impossible way of doing business, yet even longer 
terms are granted at times, and it is not uncommon 
to extend the credit in the event of some unforeseen 
circumstance, such as a bad harvest. Whatever 
opinions we may hold about the Germans’ almost 
universal system of extended credit, the plain fact 
should be noted that certain British manufacturers 
supplying threshing machines to Russia have recently 
fallen into line with their competitors in this respect. 
Lost prestige has thereby been regained, and the 
sales of their machinery have reached record figures. 
To cover the risks involved in this manner of doing 
business, itis usually possible to arrange for guarantees, 
among which may be mentioned the concluding of 
an agreement whereby the manufacturers remain 
owners of their goods until the last payment has been 
made. All this is a matter for the closest study by 
the commercial sides of our engineering firms. An 
equally important matter demands the attention of 
the designing and manufacturing branches. Although 
certain goods, such as agricultural machines, are 
allowed to enter Russia duty free, many articles of 
engineering produce, such as portable engines, textile 
machinery and electrical apparatus, are heavily 
taxed. The point to notice is that the tax is graduated 
by weight. Thus, in the case of portable engines, 
the duty charged is no less than 5s. per cwt. All 
British makers, of heavy rough machinery especially, 
should take this to heart and should not allow their 
predilection for “ making a good stiff job of it” run 
away with their judgment. It is said that by paying 
attention to this matter German engineering firms 
have been able to quote lower terms for their machines 
delivered in Russia than have we, and have thus 
very materially improved their position. Many 
instances are known in which the price of British 
machines delivered at the makers’ works in England 
was lower than that of corresponding German 
machines similarly delivered. Yet when it came 
to quoting for free delivery at, say, Moscow, the 
advantage of price was entirely on the side of the 
Germans. This applies particularly to textile ma- 
chinery, but should be noted by all engineers. It 
is not in the essential parts of the machines that the 
excessive weight is usually found, but largely in the 
framework and other parts made of cast iron. It 
need not be inferred from this that we recommend 
British manufacturers to sacrifice everything for the 
sake of lightness. Indeed, a continuance of the 
existing heavy patterns seems to be desirable, for 





we read elsewhere that preference is frequently given 
to British machines, such as threshers, because the 
greater weight renders them in the end more durable 
and economical. This paradoxical situation can be 
resolved to our benefit if we take advantage of the 
fact that it is nearly always possible to get the heavy 
cast iron parts of machinery manufactured quite 
satisfactorily within the borders of Russia itself, 
By so doing, we would retain our reputation for heavy, 
strong and durable plant, while considerably reducing 
the price quoted for our goods delivered to the 
consumer. 

Both these points have been well understood hy 
the Germans in the past. It is for our manufac- 
turers now to take advantage of them, and, while 
the time serves, to foster. and encourage Russian 
custom. As we said in our previous article, we do 
not believe that the large share of Russia’s trade 
hitherto secured by Germany has been influenced 
to any material extent, if at all, by the relative posi- 
tions of the two countries. The emphatic statement 
on the point made in February of this year by our 
Vice-Consul at Warsaw may, however, carry more 
conviction than our unsupported personal opinion. 
“Tt is a mistake to maintain,” this authority writes, 
“that the geographical situation of Germany puts 
German manufacturers in a more favourable position 
than British firms. The Germans’ success in trade 
is largely due to their energy and knowledge of Polish 
and Russian trade conditions.” If geographical 
position is of so little importance as regards Poland, 
it must have practically no effect whatever as regards 
Siberia, a country which our manufacturers are 
earnestly to be recommended to include within their 
Russian field of vision. At the present moment tlie 
intensity of feeling against the Germans, from thie 
highest to the lowest, is very great, and, according 
to a consular report, will no doubt continue so lony 
after the war is over. For example, the use of the 
German tongue is absolutely forbidden. Let no 
British manufacturer, however,. trade on this, and 
postpone his efforts in the belief that to-morrow 
will be as good as, if not better than, to-day for 
initiating them. There are others ready to take the 
field at once. The Swedes and the Americans are 
already strenuously endeavouring to fill Germany's 
former position. We read, for example, of scores 
of textile manufacturers who are ignorant of any 
other source of supply than Germany, and of many 
inquiries being sent to Sweden because the con- 
sumers do not know whom to apply to in England. 
The Swedes are making the most of their oppor- 
tunity and are conducting a campaign in the country 
by letters, circulars and catalogues. It is for our 
manufacturers to do likewise at once, and with vigour, 
and above all to cultivate a personal acquaintance 
with the Russian market and its peculiar needs and 
customs, and to study its own language, for German 
will no longer serve them. 
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Report on the Condition, Improvement, and Town 
Planning of the City of Calcutta and Contiguous 
Areas. By &. P. Richards, M. Inst. C.E. Ware : 
Printed by Jennings and Bewley. 1914. 

THis is a ponderous volume running to 400 pages of 
text and accompanied by numerous maps, plans, and 
other illustrations, some of the plans, &c., being 
issued separately. The mass of information which 
has been collected and put together in readable form 
is enormous. Caleutta, which is a city of over 
1,000,000 inhabitants, is shown to be in a very bad 
condition indeed as concerns the bulk of its popula- 
tion and its traffic facilities. Weare told, for example, 
that there are 900,000 persons living in 45,000 houses 
—an average of twenty per house. The average 
Indian house contains about twice as many rooms 
as an English house, so that for genuine comparison 
the Calcutta housing squeeze is equal to about ten 
people per house in Great Britain. The actual 
average number of persons per house in this country 
is just over five, and an idea of the state of affairs 
in Calcutta may be gauged from the fact that there 
would be a similar congestion in this country were 
the population to be doubled but no more houses 
built. 

As in this country, the crowding is much more 
dense in some parts of Calcutta than in others. Thus 
we are told that in the case of one “‘ tubercle-stricken ” 
slum ward the density is over 700 per acre. It is 
considered an extremely bad and congested state of 
things in Europe if the population per acre reaches 
180. The actual average population per acre of 
Calcutta is only 44, but it is pointed out that this 
figure is deceptive, since the city area really falls 
under two large divisions :—(a) congested with people 
and buildings; (b) very little population because 
undrained, wet, roadless, and tramless, and discon- 
nected from the city centres of business and trade. 

Then again, there are 2500 acres of streetless 
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property in built-up Calcutta. In this area there are 
only irregular lanes and passages. Roughly speaking, 
the approximate total mileage of Toads and streets 
per square mile is 35 in large British cities, 30} in 
large continental cities, and 29 in large American 
cities. In Calcutta it is only 7}. The cities of 
Europe and America possess some 40 to 60 per cent. 
of open space solely in streets and roads. The aver- 
age at Calcutta is about 13 per cent. In eighteen 
large towns in this country, the total population in 
which is 7,670,000 persons, the total miles of streets 
provided with tramways is 778—or, say, one mile of 
trams to 9858 persons. In Calcutta, with its popula- 
tion of 1,043,730, there are only 31 miles of trams, 
or 1 mile to every 33,670 persons. The consequence 
of this and of the congested states of the roads is 
that the trams are delayed and are commonly too full 
to be boarded by more passengers, with the result 
that the foot traffic in the city is very great. 

In discussing what can be done towards ameliorat- 
ing the existing conditions it is pointed out that 
urban built-up Calcutta really requires about 21 miles 
of new wide main roads and 8 miles of widenings so 
as to bring it fairly into line with a western city as 
regards main road provision and traffic facilities. 
In the 2500-acre area above referred to it would 
further require the creation of about 110 miles of 
ordinary 30ft. to 40ft. streets to bring the city into 
line even with old built-up sections of European 
cities ; and, moreover, of the 2500 acres, 800 acres 
are slums of a much worse type than anything in 
Europe, and they require removal or improvement. 
Then again, the city is remarkably short of open spaces 

northern Calcutta especially—and is badly in need 
of a dozen good-sized squares and playgrounds. 
The whole problem is complicated by the fact that 
there is none too much money to carry out any 
improvement which may be decided upon, so that 
the work of remodelling is to a certain extent circum- 
scribed. A further factor is that although labour in 
Calcutta is cheaper than it is here, yet the cost of 
improvements is certainly two-thirds of what it is 
here, while the inhabitants only contribute about a 
quarter as much per head as they do in British cities. 

To do everything which should be done is out of 
the question, and Mr. Richards brings forward a 
series of proposals as to what might be done and gives 
the cost in each case. The expenditure required for 
some of these is prohibitive, and he therefore singles 
out one of these proposals as being the best, all things 
considered and having regard to the money available, 
though he by no means considers it as being ideal. 
The whole volume teems with data and information 
regarding other cities of the world, and on this 
account should be a useful book of reference not only 
about Caleutta but about other great cities as well. 
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Fergusson’s Percentage Trigonometry, or Plane Trigono- 
metry Reduced to Simple Arithmetic uith a Short Descrip- 
tion of his Percentage Compass. By J. C. Fergusson. 
London: Longmans, Green and Co. Price 3s. 6d. net. 
—The author of this work still persists in standing in 
his own light. Two years ago, when reviewing his monu- 
mental work, ‘‘ Fergusson’s Percentage Unit of Angular 
Measurement with Logarithms,’ we warned him that 
his nineteen years of labour were in danger of bearing 
but little fruit for want of a few more hours spent on writing 
a clear account of the new unit, its application and its 
advantages. If the volume now before us is an attempt 
to supply the omission, we cannot accord its author our 
congratulations on its success. Mr. Fergusson is not a 
clear writer, and he persists in making his subject difficult 
to understand by introducing much that is wholly un- 
necessary and extraneous to it. For instance, we have 
to read through one-third of the book before we come 
across an explanation of what the percentage unit of 
angular measurement is. The book is intended apparently, 
in part at least, as a text-book for junior students. Mr. 
Fergusson should learn that simplicity is the keynote to 
success in the writing of such a volume. For the sake of 
all his readers he should cultivate the suppression of self- 
advertisement. 

Handbook of Tables and Formulas for Engineers. By 
C. A. Peirce and W. B, Carver. London and New York : 
McGraw-Hill Book Company. Price 6s. 3d.—Most pocket- 
books for engineers are about the last things we would 
think of carrying in our pockets. This one is different. 
It measures 4in. by Tin. by }in. thick. It contains 178 
pages, and it is really surprising how much information 
the compilers have managed to stow away in the space. 
The contents, too, are different from those of other pocket- 
books. Instead of a collection of rules and recipes, we 
have here all the important and fundamental figures and 
formule of the sciences on which engineering theory and 
practice rest. The section on the calculus is particularly 
well done, and the collection of integrals should prove of 
great value to students and others engaged on theoretical 
work. In one or two instances, the American origin of 
the book will reduce its value to engineers in this country. 
Thus, the section on standard gauges, fastenings and 
flanges deals with American and not British standards. 
So, too, does the table on page 89 giving the proportions 
and properties of rolled beams, channels and angles 


All the World’s Aircraft. By Fred T. Jane. London: 
Sampson Low, Marston and Co., Limited. Price 21s. net. 
~-Mr. Jane’s useful annual this year shows many signs 
of the fact that we are engaged in a great European war. 
For one thing, it has been thought advisable to publish 
it a month earlier than usual, and as a consequence less 
time has been available for collecting and arranging the 
material. There are therefore numerous omissions and 


errors made good in part by additions and corrections 
in the later portions of the work. Much, too, has been 





suppressed, particularly in the British pages. Several 
of the illustrations have, we gather, been blackened out 
after being printed. Altogether, this year’s issue is much 
less satisfactory than its forerunners. Still, even as it is, 
it is the only work in existence aiming at giving a complete 
account of all the aeroplanes and airships known to be in 
existence. It should be studied with a very large degree 
of tolerance for the author’s many difficulties in com- 
piling it. 

Business Life : Hints on Office Management. By W. J. 
Parkins. London: H. R. Allenson, Limited. Price 1s. 
net.—This little book from the pen of Mr. W. J. Parkins, 
director and secretary of Tangyes Limited, of Birming- 
ham, deals with a much written upon subject in a simple 
style. While not attempting to touch upon the many 
intricacies of a great business, it confines itself, and with 
success, to the common-sense criticism of the skeleton 
staff of an office. The reviewer has read the book with 
genuine pleasure, and endorses the common-sense advice 
it contains. Engineers and others know that the success- 
ful works are those which in conjunction with firmness 
and discipline are run with ‘‘ the oil can.” 
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SWISS RAILWAYS pe THE OUTBREAK OF 


(By our Swiss Correspondent.) 
BERNE, October 30th. 


I HAVE before me the January-September receipts of 
fifty-nine private Swiss railway companies and also of the 
Federal Railways. The former include the receipts of 
the Létschberg line, of the Bernina railways, as well as 
purely tourist lines, such as that up Pilatus and a certain 
number of electric tramways and cable railways. These 
receipts show a falling off in all but four cases—those of 
the Steffisburg-Thun-Interlaken line, which is not a genuine 
exception, since the line has been opened so short a time ; 
the Berne-NeuchAtel line ; the Létschberg line, which was 
also opened only in the summer of 1913 ; and another small 
local line in Zirich. Taking the September receipts, in 
one case only were they larger than in September, 1913, 
and then only by a few francs—in the case of the Bellinzona- 
Mesocco local line. In every other instance there was a 
heavy falling off—how heavy may be seen from the 
following figures :— 

Not purely Tourist Lines. 
September, 1914. September, 1913 
F Frs 


Ts. E 
Létschberg Railway .. 172,600 581,545 


Montreux-Oberland line 44,930 167,411 
Rhetian Railways .. .. 312,459 .. 766,503 
Bernese Oberland Railways 14,450 .. 118,842 
Tourist Lines. 
Bernina Railway 28,715 125,421 
Pilatus Railway... .. 2.045 ig | 
_ 1,14 


Miirren-Allmendhubel 
And so the melancholy list continues. Even before 
the war Swiss private lines, not counting the heavily 
capitalised Létschberg, paid but slightly over 4 per cent. 
dividend on an average, and now that dividend must be 
much less. 

As for the Federal Railways, finance was the main 
subject of discussion at the general meeting of directors 
just concluded in Berne—finance and the twofold necessity 
for increased receipts and diminished expenditure: Receipts 
in August fell off by 50 per cent. and in September by very 
nearly this amount. The greatly reduced winter time 
table which is now in force proves that a winter tourist 
season is not being reckoned upon, so that here, again, is 
a source of income cut off. 

The total receipts of the Federal Railways from January 
till September, 1914, are more than £800,000 less than 
during the corresponding period of 1913. In view of the 
situation the board of directors has resolved to reduce 
expenditure on new lines to the lowest possible amount—— 
considerably less than half of what was originally pro- 
posed. The second Simplon Tunnel and a few other 
important undertakings in progress are to be proceeded 
with, but little or nothing new is to beembarked upon. The 
number of free passes has been reduced very considerably 
indeed. Details are not yet absolutely settled, 1 under- 
stand, and the proposal of the Federal Councillors not to 
receive free passes in future has not been accepted, so 
that they—the members of the Government—will con- 
tinue to benefit by them, but not the Cantonal Govern- 
ment authorities (Regierungsradthe), nor the Federal Judges, 
nor a number of Federal railway officials, who have 
hitherto enjoyed this privilege. Railway uniforms are 
to be made to wear longer—that is, Federal railway officials 
will have to contrive to make their service clothes appear 
presentable longer than at present, and various other 
economies are to be effected. That these measures are 
necessary is abundantly proved by the fact that the 
Federal Railway estimates for 1915, to be presented shortly 
to Parliament, show a balance on the wrong side amount- 
ing to well on for £1,200,000 (29,839,040f.), whereas in 
1913 the balance of receipts over outgoings was 1,728,528f., 
and there should have been also a surplus for 1914, although 
now this is hardly to be expected. 

Another reform which is likely to come into effect, but 
which must be first agreed to by Parliament, is the raising 
of the extremely cheap return tickets by 20 per cent. in 
the case of first and second class tickets, and by 25 per. 
cent. in the case of third class tickets. Although such a 
change would never be popular in Switzerland, and although 
a proposal on somewhat similar lines failed when brought 
before Parliament in 1909, nevertheless it is now likely 
that it will become law. The Swiss public seems fully to 
realise the gravity of the circumstances and the necessity 
for somehow or other making the best of a very bad 
financial situation. 








OBITUARY. 


E. B. ELLINGTON. 


At the time of going to press we hear with deep regret 
of the death of Mr. E. B. Ellington in his seventieth year. 
It will be recalled that some months ago Mr. Ellington was 
seized with sudden illness. From this he partly recovered, 
and it was hoped he might regain his health. Mr. Ellington 
was very widely known and respected by engineers, and 
regarded with affection by all who knew him well. He 
was President of the Institution of Mechanical Engineers 
in 1911-1912 and a member of Council of the Institution 
of Civil Engineers. He was a recognised authority on all 
matters connected with hydraulic engineering. He 
founded the General Hydraulic Power Company in 1882, 
and was its chief engineer; he was also chairman of the 
Hydraulic Engineering Company, Limited, Chester. We 
shall deal at greater length with Mr. Ellington’s career 
in our next issue. 
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THREE GERMAN CRUISERS LOST. 


THREE valuable cruisers have been lost recently by 
the German navy. First in order of time is the light 
cruiser K6nigsberg, an engraving of which appears 
on this page. This vessel, presumably one of the 
German China squadron at the outbreak of war, 
escaped to the Indian Ocean, where she proved a 
less successful raider of commerce than her sister 
the Emden. Only one mercantile vessel, we believe, 
has been lost through her activity. Her most notable 
exploit was her attack on September 19th on H.MLS. 
Pegasus, while that vessel was coaling and cleaning 
her boilers in Zanzibar Harbour. Our ship’s guns 
were easily outranged by the enemy’s, and the 
Pegasus was very severely handled before her attacker 
suddenly, for some unspecified reason, departed for 
an unknown destination. 

Since that date little has been heard of her until 
this week when on Tuesday the Admiralty published 
the welcome information that she had been put 


sisted of four 8.2in., ten 6in., fourteen 24-pounder 
and four machine guns, with four submerged 18in. 
torpedo tubes. Her best speed was 21.4 knots. 
| By the courtesy of the editor of the Illustrated War 
| News—the Illustrated London News’ excellent com- 
| panion—we are enabled to reproduce a view of the 
Yorck on page 464. 

The third loss sustained recently by the German 
navy is that of the notorious Emden. Like the 
| K6énigsberg, this vessel escaped to the open from 
Kiao-Chau at the beginning of the war, but unlike 
| her sister did very material damage to mercantile 
shipping in the Indian Ocean and Bay of Bengal. 
| Altogether, so far as we know. she captured twenty- 





one vessels, of which she sank at least fifteen. In 
| addition, on September 22nd she appeared off Madras 
| and shelled the oil tanks there. Her most daring 
| feat was, however, her exploit in broad daylight on 
| October 30th, when disguised by the erection of a 
| sham fourth funnel and otherwise she appeared in 
Penang roadstead and torpedoed and sank the 
| Russian cruiser Jemtchug and the French destroyer 














GERMAN LIGHT CRUISER KONIGSBERG 


satisfactorily out of harm’s way. When the attack 
on the Pegasus revealed her approximate whereabouts 
a concentration of fast cruisers—including pre- 
sumably certain of our Allies’ ships—was arranged 
in East African waters. These vessels acting in 
concert undertook a prolonged search. For about 
five weeks the search was continued. On October 
30th H.M.S. Chatham discovered the K6nigsberg 
“hiding in shoal water about six miles up the Rufigi 
River, opposite Mafia Island (German East Afrieca),”’ 
that is to say, at a spot about 100 miles south of 
Zanzibar. Owing to her draught, the Chatham could not 
reach the enemy, but the vessel has been bombarded, 
but with what result is not definitely known, as she 
lies amongst a dense groove of palms. The only 
navigable channel left for her egress has been stopped 
by sinking some colliers in it, so that she is effectively 
imprisoned. The fast vessels detailed to search for 
her have been released for service elsewhere. 

The K6nigsberg is a small cruiser built at Kiel 
where she was laid down in 1905 and completed in 
1907. She has a displacement of 3400 tons, and 
carries a complement of 295. Her maxirhnum draught 
is 17}ft. Her guns consist of ten 4.lin., eight 
3-pounders and four machine guns. She has two 
submerged 17.7in. torpedo tubes. Her trial speed 
was 23.6 knots. The Chatham is a light cruiser of 
25 knots, completed at Chatham in 1912. She is 
superior in all respects to her captive. Thus, her 
displacement is 5400 tons and her complement 380. 
She carried eight 6in. guns and four 3-pounders, and 
has two submerged 2lin. torpedo tubes. Her mean 
draught is 15}ft., so that there cannot be very much 
difference between the draughts of the two vessels. 
It is probable that the Konigsberg is aground except 
at high water. 

The second loss relates to the armoured cruiser 
Yorck. This vessel was apparently one of those that 
took part in the very futile “raid ’’ on the British 
coast near Yarmouth on the 3rd inst. On the 4th 
she was reported by the German Naval Headquarters 
Staff to have struck the chain of mines blocking the 
entrance to Jahde Bay and to have sunk. More than 
half the crew was saved, although a thick fog hindered 
the rescue operations. Jahde Bay is to Wilhelms- 
haven much the same as Portsmouth Harbour is 
to Portsmouth Dockyard. A few days after the 
disaster “ official’? news from Berlin was at pains 
to make it clear that the vessel perished by “‘ touching 
a German mine whilst passing through the narrow 
channel of the mine field ;’’ but it need not even yet be 
set aside as impossible that a British submarine had 
a hand in the matter. 

The Yorck, a sister ship of the Roon, was laid 
down by Blohm and Voss in 1903 and completed 
in 1906. She had a displacement of 9050 tons, and 
carried a complement, of 557. Her armament con- 
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Mousquet. Although another large combined opera- 
tion by fast cruisers was undertaken against her, 
she disappeared from that date until the morning of 
Monday this week, the 9th, when she arrived at 
Keeling in the Cocos Islands, where apparently she 
contemplated doing damage to the cable office and 
the wireless station. The Cocos Islands lie about 
1200 miles north-west of Australia and at about the 
same distance from Penang, and are within easy 
striking range of the London the Sydney sea route. 
British, French, Russian and Japanese cruisers were 
all searching for the vessel. She was caught at the 
Cocos Islands by his Majesty’s Australian ship Sydney, 
which forced her to fight. The Emden was driven 
ashore and burnt, with, it is reported, a very heavy 
loss. Our losses were light. Thus has ended the career 
of a ship which in the capable hands of its commander, 
Captain von Miiller, has wrought much damage, but 
which has at the same time called forth the admira- 
tion of its enemies for the courage and fairness with 
which it has fought. We are glad to know that 
Captain von Miiller is safe. 

The Emden was laid down at Danzig in 1906 and 
completed in 1908. Her displacement was 3600 tons 
and her complement 321. Her armament was the 
same as that of the Kd6nigsberg’s, except that 
5-pounder guns were substituted for 3-pounders. 
Her best speed was 25.1 knots. The Sydney is a 
protected cruiser almost identical with the Chatham. 
She was laid down by the London and Glasgow Ship- 
building Company, Limited, in 1911 and was com- 
pleted in 1913. Her designed speed is 26 knots. A 
photograph of the Emden is reproduced on page 464. 








LONDON ELECTRICITY SUPPLY. 


In our isstie of July 31st last we gave a lenghty abstract 
from a report which had been made to the London County 
Council by its Special Committee on London Electricity 
Supply. We also stated that though this report had been 
considered by the Council, approval of it was not sought 
at that time, but that it was the intention to bring the 











matter forward again after the recess. Accordingly the 
report was further considered by the Council on October 
13th last, when a resolution was passed to the effect that 
notice should be given by public advertisement of the 
intention of the Council to consider at its meeting on 
November 10th “‘ a proposal that it shall take the necessary 
measures for promoting, in the session of Parliament of 
1915, legislation dealing with the establishment of a new 
electricity undertaking for the County of London and 
certain adjoining districts . . .” The scheme there- 
fore was formally discussed at last Tuesday’s meeting 
of the Council, and in preparation for this meeting 
the Special Committee had prepared a further report 
which amplifies in certain particulars the report above 
alluded to. We now daal with the second report. 


further action in the matter, having regard to the present 
unsettled condition of Europe, the Committee remarks 
that the exceptional conditions which obtain do not affect 
adversely, in its opinion, the advantages of the scheme 
which it presents. Indeed, it continues, they seein to 
indicate the necessity for action. “ Certainly,” it adds 
“‘ when affairs assume a more normal aspect the urgeney 
of the question of electricity supply will be not less than 
at present, and for this reason we are most strongly of 
opinion that such steps should have already been taken 
as would enable the scheme suggested to be launched with 
the least possible dealy.”’ 

The Committee then goes on to remind the Council that 
if no fresh arrangements are planned at the present ‘ime 
it will mean that for many years to come there will je 
constant and probably increasing expenditure in con. 
nection with the existing undertakings in order to cope 
with the fresh demands which can clearly be for:seen 
even with the present limited methods of supply. ‘ This 
expenditure,” states the Committee, “ will be on undeiined 
and uneconomical lines, and will bear practically no rela. 
tion to a complete and unified scheme for the who'e of 
London and the surrounding area.” 

In the present report the Committee re-discusse~ its 
proposals. We will briefly indicate the ground cov: red. 
Under the heading ‘* Area and Authorities ” it is explained 
that the area which it is suggested shou!d be include.) in 
the scheme comprises the counties of London and Middl:-sex 
and parts of Essex, Hertford, Kent, and Surrey. ‘lhe 
scheme contemplates the establishment of a new authority, 
to be known as the“ London Electricity Authority,” w lich 
should deal generally with electricity supply in London 
and should have full powers of control over the new clec- 
tricity undertaking for the area which it is suggested 
should be established. It is proposed that the county 
and county borough councils within the area just defined 
should be represented on the authority. These would 
include the County Councils of London, Essex, Kent, 
Hertford, Middlesex, and Surrey, and the County Borough 
Councils of Croydon, East Ham, and West Ham. It is not 
stated how or in what numbers the various councils 
would be respectively represented on the authority. In 
connection with the question of control the authority 
should be enabled to establish a small permanent body to 
be known as the “ Technical Committee,’ which should 
be entrusted with the duty of advising on “ all technical 
and certain administrative matters.”’ It is suggested 
that the committee should consist of the chairman of the 
authority—ex officio—the engineer of, and the financial 
adviser to the authority, and an outside member appointed 
by the Board of Trade. 


ESTABLISHMENT AND OPERATING OF UNDERTAKING. 

The Committee refers to its adoption, as set out in its 
previous report, of the principle of a combination of 
municipal control and private operation. To this principle 
it adheres, and it now states that it is of opinion “ that the 
undertaking should be worked for a term of fifty years by 
a statutory company, subject to the powers of control 
and direction by the authority.’”” The proposal further 
contemplates the transference to the new authority of 
the existing powers of compulsory purchase of existing 
undertakings now vested in the Council and in the extra- 
London local authorities. The authority is to be given 
power “‘ to acquire by agreement or take on lease the 
undertakings of any company or companies and any local 
authorities in the area; to merge the undertakings 
acquired in the main undertaking; and to exercise all 
powers attaching to transferred undertakings.’ Where 
necessary the London Electric Supply Acts of 1908 and 
1910 should be so amended as to enable the undertakings 
of companies to be acquired by agreement before 1951. 
Other necessary steps to enable the transfers to be effected 
are discussed, but it will not be necessary for us to refer to 
them in detail at the present. 

As regards the powers of supply which it is proposed 





shall belong to the new undertaking, they are as follows : 

(a) The supply of electricity to authorised dis- 
tributors. 

(6) The supply of electricity to consumers under 
the powers of any undertaking taken over. 

(c) The supply of electricity for railways and certain 
power purposes within the area, regard being had in 
respect of the latter to the existing powers of authorised 
distributors. 





(d) The supply of electricity for any purposes: 
(i.) in the district of an authorised distributor with 
the consent of such distributor, (ii.) in any district 
where no authorised distributor exists. 


There would be an obligation to supply subject to con- 
ditions, and power would be obtained to take a bulk 
supply irom any existing generating station. The usual 
power would be sought for “ the compulsory acquisition 
of certain scheduled sites for generating stations, to erect 
and equip generating stations, to abstract water from the 
river, to break up streets, to lay mains, to construct 
tunnels under the river and certain streets, and generally 
to do all necessary things in connection with the establislh- 





ment and operation of the undertaking ; to work under- 
takings or parts of undertakings acquired from existing 
distributors ; and to lease, sell, or otherwise dispose of 
any lands or buildings or plant or parts of undertakings 
not required.” 


DELEGATION OF PowERS TO COMPANY. 

The authority would be given power to enter into a 
contract with a company for the construction of all 
necessary works, whether of generation or distribution, 
and for the operation of the new and existing undertakings 











In the first place, in defending itself for taking any 


acquired for the term of fifty years. Under this proposal 
the undertaking, including any existing undertakings 
acquired, would be vested in the company for the teri 
of the contract. The authority would have power to 
take over the undertaking at the end of the term of the 
contract “‘ on payment to the company of a sum equal to 
the capital provided by the company for the purposes of 
the undertaking,” and also to take it over if the company 
failed in its statutory or contract obligations. 


ContTrot By AUTHORITY—PROTECTION oF CoN- 
SUMERS—-CHARGES. 
The company would have to obtain the consent of th« 
authority for all capital expenditure. It would also be 
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required to obtain the approval of the authority to the 
nature of the capital raised by the company, and to the 
terms on which such capital is raised. Moreover, such 


approval would also have to be obtained to all agreements 
and contracts entered into by the company during the 
last ten years of the contract. 

ho interests of consumers would he safeguarded as 
follows :—A scale of maximum charges by the company 
for cnergy supplied will be prescribed in the Bill. Such 
maximum prices will be revised by the Board of Trade 
from time to time “ upon the application of either the 
authority or the company.” It will be noted that the 
consumer is to have no.sty in the matter. The rebate— 
if any—to consumers will be fixed yearly. 


FinanctaL ARRANGEMENTS. 


\/ter a paragraph dealing with “ Relations with Fxist- 
ing Undertakings,” the report next proceeds to discuss 
«“ financial Arrangements.’ It is pointed out that in its 
earlier report the Committee proposed that the authority 
should provide a substantial part of the capital required 
for new construction work, and the company the 
remainder; and that the authority should provide the 


whole of the capital required for the acquisition of existing 
undertakings. The Committee now announces that it 
considers it an essential part of the scheme that a consider- 
able proportion of the capital of the undertaking should 


be found by the company. ‘‘ At the same time,’’ the 
report continues, “ we think it might hamper the negotia- 
tions between the authority and the company if the scheme 
laid down the precise purposes for which the authority’s 
capital and the company’s capital should be employed. 
We accordingly propose that the proportions in which the 
capital is raised should be a matter of agreement between 
the authority and the company.”’ The authority would 
be empowered to raise money for all or any of the purposes 
of the undertaking by ‘‘ the issue of electricity stock or 
other means upon the security of the new undertaking and 
of the rates of the various districts represented or other- 
wise; and county and county borough authorities repre- 


-sented on the authority would be empowered to accept 


financial responsibility for the London electricity stock 
or other security or stock created for providing funds for 
the new undertaking, apart from those for which the com- 
pany was responsible, and for defraying the expenses of 
the authority and the technical committee so far as the 
same were not otherwise provided for.” 

The company, on the other hand, would be empowered 
to raise capital and also to raise temporary loans in con- 
nection with the working of the undertaking or for the 
purpose of meeting its obligations to the authority. (The 
italics are ours.) 

It is suggested that a sinking fund, to be vested in the 
authority, be established on the basis of capital expendi- 
ture, and various periods for different classes of expendi- 
ture are suggested, The founding of a reserve fund is also 
proposed. 

The question of revenue is then discussed. The Com- 
mittee says, ** as regards the disposition of the net revenue 
from the undertaking arrangements somewhere on the 
undermentioned lines are suggested ’’—(i.) the payment of 
interest at an assumed rate of 4 per cent. per annum on the 
proportion of capital found by the authority; (ii.) the 
provision of a sinking fund to be owned by the authority, 
at the rate of about 2 per cent. per annum on the whole 
capital of the undertaking ; (iii.) the payment of interest 
on the capital found by the company assumed at the rate 
of 4 per cent. per annum ; (iv.) the formation of a reserve 
fund calculated at one-half per cent. per annum on the 
whole capital of the undertaking. It is then proposed 
that the surplus profits over and above the foregoing 
deductions for interest, sinking fund, and provision for 
reserve would be divided equally between the authority 
and the company until the latter had received a share 
sufficient to pay a further 4 per cent. interest upon its 
capital expenditure, making in all a return of 8 per cent. 
interest to the company. Any further profits would, as 
regards 75 per cent., be utilised in giving a rebate on the 
prices charged to consumers, and the remaining 25 per 
cent. would be divided equally between the authority and 
the company. 

The report then continues :—‘‘ We propose that power 
should be given to the authority to use its share of surplus 
profits received from the undertaking in excess of the 
capital charges on the money raised for the purposes of 
the undertaking and the establishment expenses of the 
authority not otherwise provided for, in the reduction of the 
price of electricity, for the relief of rates in the areas repre- 
sented on the authority, or for such other purposes con- 
nected with the undertaking as may-be deemed advisable.” 

The report concludes with paragraphs dealing with the 
“* Functions of Technical Committee,” “‘ General Powers,” 
“Lapse of Powers,” ‘‘ Expenses of Promotion,” and 
** Procedure.” 


The foregoing précis was prepared for insertion in our last 

issue, but was unfortunately crowded out. Since then a 
report of the Finance Committee has been published. 
This report was dated the 28th ult., and though it was 
brought before the Council at its meeting on the 3rd inst., 
its consideration was postponed until the 10th inst., 
that is to say, till Tuesday last. 
_ It is quite clear that the Finance Committee must be 
in possession of information in excess of that of the two 
reports of the Special Committee which are alluded to 
above. This will be evident from the abstract of its 
report which we give below. 

It is pointed out by the Finance Committee that 
the powers of the Council in the matter of the sanctioning 
of loans are to remain, but that the exercise of these powers 
would necessarily be affected by the existence of the new 
undertaking and the action of the new electricity under- 
taking. This authority, it continues, would, acting in the 
interests of the area as a whole, be required to consider 
on their merits all proposals for the extension of Borough 
Councils’ undertakings, and no new generating station 
or extension of an existing station or distribution network 
is to be made without the approval of the new authority, 
subject to an appeal to the Board of Trade. This will, 
says the Finance Committee, considerably facilitate the 
Council’s task. All applications which come before it 
will have the imprimatur of the new authority, or of the 





Board of Trade in cases’in which the latter authority on 
appeal decides against the new authority. 

The Committee then discusses the effect of the scheme 
on the Council as purchasing authority of the companies’ 
undertakings in London in the year 1931. It observes 
that the powers of compulsory purchase now possessed 
by the Council are to be transferred in their present form 
to the new authority, which will, in addition, be empowered 
in the meanwhile to purchase all or any of the companies’ 
undertakings in the area by agreement.* No indication, 
it is pointed out, is given as to the basis on which it might 
be possible to come to an agreement with the companies 
for the transfer of their undertakings. ‘‘ It is obvious,” 
it remarks, “ that the basis of any such transfer is a most 
important factor in the finance of the scheme, but, as 
the purchase is optional and not compulsory on either 
party, it may be assumed that any terms arranged will 
be fair and reasonable.” 

When discussing the effect of the scheme on the rate- 
payers, it is shown that in its original proposals the 
Special Committee intended that the whole of the capital 
required for the purchase of the existing undertakings 
and two-thirds of the capital required for new works 
should be found by the authority and the remaining one- 
third of the capital required for new works by the com- 
pany. It now proposes that these proportions should 
not be rigidly adhered to. ‘‘ The important point,” 
says the Finance Committee, ‘‘ is that the company should 
have a sufficient financial interest in the success of the 
undertaking.” It then’ goes on to say that the interest 
and sinking fund charges upon the capital secured upon 
the rates will have to be met by the new authority. These 
charges will constitute a first charge upon the profits of 
the new undertaking and the operating company will be 
under obligation to make periodical payments to the new 
authority to meet them. “ Should the revenues,” it con- 
tinues, “of the undertaking be insufficient for the purpose 
and the company be unable to make up the shortage from 
any other source, the deficiency will have to be made good 
by the levy of a rate upon the assessable value of the elec- 
tricity area.” We italicise these words because they refer 
to a point which should be most carefully borne in mind. 

The comment is then made that an important safeguard 
to the ratepayer lies in the fact that the scheme depends 
upon the formation of a company of sufficient financial 
strength to carry it out, “and possessing control over 
an output of electricity large enough to warrant the 
expenditure of a considerable amount of capital at the 
risk of the private investor.”” The Committee is of opinion 
that the offer of a company to undertake the carrying out 
of the scheme would be “prima facie evidence of the 
financial soundness of the scheme. Further, the co- 
operation of a company undoubtedly diminishes the 
financial risk to the ratepayer for carrying on such a 
business.” 

That the Finance Committee is fully alive to the financial 
risks involved is shown by the following :—‘* While it 
is obvious that there must be an element of financial 
risk. in any such comprehensive and far-reaching scheme 
as is now proposed, we are of opinion that if a company 
of adequate financial stability is prepared to enter into 
contract with the new authority for working the under- 
taking on the general lines laid down, the ratepayers will 
be as fully protected as is possible in any scheme in which 
their financial credit is so largely involved ’’—the italics 
are ours. “ On the other hand, if no such company comes 
forward, the whole scheme drops ~-and the ratepayer 
remains in his present position.” 

Discussing the preliminary estimates, the Committee 
remarks that they show favourable results from the first. 
As regards the amount of capital which may have to be 
provided by the authority for new works, this is given 
as being about £5,000,000 for the first period of five years, 
and further sums thereafter at the rate of something like 
£1,000,000 a year. Five years are allowed after the passing 
of the Act to bring the scheme into operation, so that 
“it is possible, therefore, that if the conditions were 
temporarily adverse, no heavy expenditure would be 
incurred till nearly 1920.” ‘‘ These figures,’ adds the 
Committee, ‘‘ though necessarily problematical, give some 
idea of the anticipated rate of expansion.”’ It is not con- 
templated that the capital required for the purchase of 
existing undertakings will have to be raised in the open 
market, as power is to be taken to discharge the purchase 
moneys ‘‘ by the issue of new stock to the companies 
purchased.” Here, again, it will be noticed that there is 
no mention of the purchase of the undertakings of local 
authorities. 

The Committee concurs in the adequacy of a sinking 
fund of 2 per cent., and has taken into considera- 
tion the provision of a reserve fund of 43 per 
cent. Then as to the question of the financial conditions 
of the near future, the Committee has arrived at the 
conclusion that, in any case, money will have to be 
expended in extensions, whether by the present owners 
or by the new authority or the company acting under it, 
and that the necessary money could be more cheaply 
borrowed by the latter than by the former. 








A NEW ACETYLENE GENERATOR. 


A NEw type of acetylene generator has been put upon 
the market by the British Low Accessories Company, 
Limited. This apparatus is primarily intended for the 
lighting of motor cars, but there appears to be no reason 
why it should not be made serviceable in other directions. 
The makers, in referring to this generator, explain that the 
success which followed the introduction of electric lighting 
equipments has been largely due to the facility which it 
affords of being able to turn the lights on at a moment’s 
notice. This, it is pointed out, is the one outstanding 
advantage which can be urged in favour of electricity, 
and, as against it may be put the considerably heavier 
cost of the electric equipment as compared with that of 
an acetylene outfit, which may be as much as many times 
as great. 





* In this connection it may be pointed out that in the Special Com- 
mittee’s proposals occur the following words :—‘‘ And the authority 
should be given power to acquire by agreement or take on lease the 
undertakings of any company or companies and any local authority 
or authorities in the area ’—the italics are ours. The Finance Com- 
mittee only mentions the undertakings of companies. 





The first step which was taken by acetylene lighting 
apparatus manufacturers in order to put such apparatus 
more on a level with electric lighting in this respect, was 
the employment of dissolved acetylene cylinders. By the 
use of these gas was always obtainable by the simple 
turning on of a tap. This course, however, had the 
disadvantage of considerable expense, and suffered from 
the fact that the cylinders could not be recharged at home. 
It was found that, however easy it might be to get spares, 
there always came a time when the cylinder gave out. 
It is to remedy this state of affairs that the new generator 
has been devised. 

The engraving—Fig. 1—shows the new Low generator 

















Fig. 1—ACETYLENE GENERATOR 


complete, and Fig. 2 shows it in part section. It may be 
said at first that it is not only a generator but a storage 
reservoir as well. The apparatus will be readily under- 
stood from the drawing. In this A is a steel drum with an 
open top, which is closed by a cover B, which is held on 
tightly by means of three screw clips, the joint being made 
gastight by packing C—see Fig. 1. The inside of the 
cylinder is coated with a substance D, which is capable 
of occluding or dissolving acetylene gas. This substance 
is, we understand, a mixture of acetone, asbestos, porous 
brick, and plaster of Paris. Resting on the bottom of the 
steel drum is a cylinder E, for containing calcium carbide. 
On to this an adjustable quantity of water from the tank 
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Fig. 2—SECTION OF GENERATOR 


F can be made to drip through the valve G. This valve G 
is regulated by the butterfly nut H, acting on a screw on 
the spindle I, and the spring J always tends to keep it 
open. A gas passage K leads through the cover C to the 
passage through which the,spindle I passes through the 
lid B, at which point the spindle is square, so that the gas 
can pass it and reach the interior of a bellows arrangement 
M. By this means, when the pressure of the gas in the 
cylinder A rises above a certain predetermined point, the 
bellows M expand, the spring J overcome, the spindle 1 
raised, and the valve G closed, so that no more water can 
drip on to the carbide. When, on the other hand, the 
pressure falls, the bellows close, and the spring J again 
asserts itself so that the valve is opened, In this way the 
apparatus is automatic. It will be realised also that the 
gas is generated actually in the presence of the substance 
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which occludes or dissolves it, so that even when all the 
carbide is used up there still remains a good deal of gas 
which can be drawn upon. 

The outlet of the gas is at N, and this outlet is con- 
trolled by a pin valve, which is operated by the handle O 
working a screwed spindle. This valve allows the gas to 
find its way to the connecting piece P. Should the pres- 
sure, either when the pin valve is opened or closed, rise 
above a certain point, which depends, of course, on the 
strength of the various parts of the apparatus, the safety 
valve Q comes into operation and the surplus gas escapes 
to the air. It will be understood, of course, that as the 
pressure rises more and more gas is occluded in the dis- 
solving material. 

The generator is readily cleaned and recharged. All 
that is necessary is to remove the cover B by unscrewing 
the three butterfly nuts ; take out the carbide tin, empty, 
clean, and recharge it ; sluice out the cylinder A if neces- 
sary; replace the tin E and refix the cover. It is not 
necessary, in order to replenish the water reservoir F, to 
remove it from the cap C to which it is screwed, for water 
can be poured into it by turning it upside down and by 
removing the screwed plug P. 

A number of claims is made by its introducers for this 
apparatus. Among these may be mentioned the follow- 
ing :—({1) The gas, being dissolved, comes out dry and 
clean, thus ensuring a good combustion and pure light ; 
(2) the gas being permanently stored under pressure, is 
delivered as soon as the tap is opened, so that lamps can 
be lit up immediately, and long before the stored or dis- 
solved gas is used up fresh gas is being generated from the 
carbide to keep up the pressure ; (3) as soon as the taps 
are shut nothing can waste; the gas can be stored for 
years without deterioration, and will always be available 
at any time during that period ; (4) there is no chance of 
explosion, and a light can be held in safety all round the 
generator itself ; and (5) that it is so simple that nothing 
can get out of order. 








THE GERMAN TRENCH MORTAR. 


In recent despatches from the Front mention has been 
made of the employment by the Germans of minenwerfen 
~—bomb thrower—or trench mortars against our troops in 
the open. We have pleasure in reproducing herewith from 
our issue of June 10th, 1910, some particulars of the shell 
fired from these guns. Unofficial information from our side 
does not credit this device with much terror for our men. 

“* To destroy modern permanent fortifications it is neces- 
sary to use a heavy shell containing a large charge of high 
explosive. This is usually fired from a Tin. or 8in. howitzer 
weighing some 5 tons, with mounting, which requires a 
concrete platform taking a month to construct. Messrs. 
Krupp have recently brought out a siege howitzer weighing 
only 2 ewt. with bed, yet capable of firing a shell of 185 Ib. 
The shell is not loaded into the howitzer, but is placed 
on the muzzle and propelled by a rod which projects from 
the shell and passes down the bore. The howitzer itself 
presents no special points of interest; it is a muzzle- 
loader of 2.2in. calibre mounted on a bed which can be 




















-d 
PROJECTILE FOR TRENCH MORTAR 


transported on wheels. The novelty lies in the projectile, 
which is shown in the annexed illustration. This is a 
thin sphere of steel, 15in. in diameter, filled with high 
explosive, and traversed by a central tube a, threaded in 
front to take the fuse b, and open in rear to take the 
propelling rod c. This is of hollow steel, with a shoulder 
butting against the base of the shell. The front portion 
fits loosely in the central tube of the shell, and the rear 
portion is enlarged at d to fit the bore of the howitzer. 
The cast iron cup e is a loose fit on the rod, and is recessed 
to fit over the muzzle of the howitzer. On discharge the 
whole projectile is propeiled forward until the enlarge- 
ment d meets the cup ¢; this checks the forward velocity 
of the rod, which drops out of the shell, leaving the latter 
to fly forward alone. 

“With a charge of 6 oz. smokeless powder, the 185 lb. 
shell carries 400 yards at 43 deg. elevation. To reduce 
the range the howitzer is further elevated, the carriage 
permitting of elevation up to 80 deg. It is stated that 
very satisfactory accuracy is obtained, the mean lateral 
error at 400 yards being only 9.35 yards, and the mean 
error in range 4.72 yards. The muzzle velocity is 197 foot- 
seconds.” 





PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Trade Situation. 


THE trade situation has been assisted by the 
confident tone which characterised the speeches at the 
Guildhall at the beginning of the week, and Lord 
Kitchener’s pronouncement is especially regarded with 
satisfaction. That the war will be a long one, however, 
is increasingly impressed upon traders. The joining of 
Turkey in the hostilities is chiefly noteworthy in this 
district in that the closing of the Dardanelles cuts off a 
trade zone which has been fairly active of late. That, to 
use Mr. Asquith’s phrase, ‘‘ Turkey has dug its grave with 
its own hands,” is regretted by no one. The more strin- 
gent restrictions on traffic in the North Sea mean a further 
check on trade with Scandinavia, to which considerable 
supplies of some descriptions of material, notably galvan- 
ised sheets, are sent at this season of the year. Enhanced 
freights and insurance are hampering the export trade 
generally. The demand for war stores sustains the steel 
industry in a considerable measure of prosperity. The 
war consumption of iron, however, cannot compensate 
the iron trade for the loss of export demand, and the 
outlook is somewhat anxiously regarded. Birmingham 
iron trade prices have fallen constantly for six weeks past, 
and it is evident that the fall is not yet over. In con- 
sidering the industrial position of the district generally, 
however, more and more account must be taken of the 
immense amount of work which is being done by miscel- 
laneous manufacturers on behalf of our own and other of 
the Allies Governments on war stores. In many trades in 
Birmingham and the surrounding towns this extraordinary 
demand is the principal prop to current activities. Bir- 
mingham firms have recently received very large orders 
from neutral countries, mainly Holland and Scandinavia. 
Some of them have required careful scrutiny, and before 
acceptance have been most loyally referred to the military 
authorities. From people who have never before done 
business with Birmingham houses there have come forward 
inquiries for manufacturers of iron and brass in large 
quantities. Such specifications conveyed more than a 
suspicion that they were required for war purposes by 
enemy countries. Submission to the Government has 
stopped local merchants from sending through consign- 
ments of brass tube and tin plate thus ordered. On the 
other hand, Birmingham merchants who had goods in 
enemy countries undischarged have received sanction to 
dispose of them to neutrals. These traders have in 
numerous cases without detriment to the interests of 
the country been able to make a satisfactory bargain 
where total losses had been feared. In this direction 
business men this week speak with appreciation of 
the way in which the authorities are dealing with trade 
matters. 


Engineering Trades and Departmental Activities. 


New orders have been placed this week with 
Birmingham engineers for machines for the Government 
factories, and for parts for transport vehicles and aero- 
planes. Makers of tubes find trade falling away a little 
except for material required by the Admiralty and the 
War-office. In the engineering and several other heavy 
trades labourers are still required, and the supply is much 
below the demand. There is pressure for thin steel plates 
such as are used for bomb-proof shelters and other cam- 
paigning purposes, manufacturers having more ‘offers of 
work in this direction than they care to entertain. Wire 
manufacturers in Birmingham are generally busy, mainly 
on Government work. The demand for wire rope for 
mining purposes has been extraordinarily well maintained, 
a circumstance which is inexplicable, since with matters 
difficult for coalowners as to labour, timber, and the 
disposal of industrial fuels, some economy in working 
might have been looked for. Additional work has come 
to Birmingham motor manufacturers. Orders for delivery 
vans, light and heavy, for the home trade are accumulating 
against the time when the industry will be free to deal with 
them. There is, however, amongst makers some fear 
that by that time American companies exporting to this 
market may have captured a good deal of the business. 
The position is certainly one that wants watching. Alike 
at Coventry and Birmingham, the cycle and motor cycle 
manufacturers are fully employed on machines for war 
purposes or on Government work quite outside their 
usual lines, for which their machinery has been specially 
adapted. The Rudge-Whitworth Engineering Company, 
of Coventry, has been very busy on orders for motor cycles 
for the Russian Government and our own Government. 
It is understood that the Russian Government contract 
was for 400 machines, most of which are now delivered, 
and further Russian orders are expected in the spring. The 
orders from our own Government may, it is hoped, prove 
to be continuous affairs. 


Germany’s Iron Ore Supply. 


Information received here from Germany shows 
that the entire steel industry has been very seriously 
affected by the war, and its immediate future remains 
almost completely dependent upon the course of hostili- 
ties. Heavy railway material is in good demand in con- 
sequence of Government orders. Under present circum- 


stances peculiar interest attaches to raw material supplies, 
and upon this point it is learnt that the resumption of 
railway traffic made possible the transport of coal and 
coke to the Lorraine and Luxemburg works and the con- 
veyance thence of ore to the Rhenish-Westphalian dis- 





tricts. A period of very limited activity is indicated fo, 
the immediate future, and a continued shortage of iro, 
ore is regarded as highly probable. Apprehension jg 
expressed in Germany as to the possibility of maintaining 
even the minimum supply necessary to’ keep the works 
going. Some of them, however, it is understood, have org 
supplies sufficient to carry them over several months. The 
seizure of stocks of manganese ore lying at Belgium and 
French works has to some extent relieved shortage jn 
other directions, but it is significant that the price of 
foreign ore has gone up to twice its normal figure. This 
fact, in conjunction with the increased cost of fucl and 
limitation of output, brought about a higher price scale, 
puddled iron being fixed at M.71, steel iron at M.74-75, 
10/12 spiegeleisen at M.84, and hematite at M.83, c. 


Some Recovery in Foreign Trade. 


The remarkable vitality of the trade of the 
kingdom as a whole, the war notwithstanding, is showy 
by the Board of Trade returns for October, issued since 
my last letter. While there are, of course, declines al| 
round over the figures of last year, the percentage of 
decrease is lower than it was a month ago, and in August, 
and the totals, both of exports and imports, show sub. 
stantial gains over those of the two preceding months, 
Comparing October with August, our foreign and colonial 
trade has recovered to the extent of £16,347,823. This 
represents a growth of 23 per cent. This improvement, it 
is good news to hear, may be expected to continuc, and 
possibly at a greater pace. When the foreign exchanges 
are working more smoothly there is reason to believe we 
shall do substantially more trade, especially as continental 
competition will be absent. The war has deprive: the 
kingdom approximately of one-third of its overseas trade. 
It is a big loss, but small when set against the losses of the 
other belligerents. Thanks to the country’s insular 
position and naval strength, trade is still larger than it 
was—in normally prosperous times—a very few years 
back. Classing last month’s trade with that of the two 
preceding months, the result is distinctly encourazing. 
Trade is improving and loss is a diminishing quantity. 
The tonnage of iron and steel and iron and steel manu- 
factures exported during October was 261,431 tons, as 
compared with 426,475 tons in October, 1913, and the 
business realised £2,810,817. For the ten months sules 
were 3,441,157 tons, as compared with 4,151,081 tons, and 
value £36,787,046, as against £45,634,880. To go into 
a few details, [ may particularise that galvanised sheets 
again come out badly. The weight was only 29,897 tons, 
as compared with 69,447 tons in October, 1913. The 
worth was £435,104, against £869,913, and for the ten 
months £6,593,420, against £8,407,123. The exports of 
brass very naturally record a decrease and unwrought 
copper figures for only £19,210, as against £68,817 in 
October, 1913. Wrought copper also shows a decrease, 
viz., £68,464, as against £107,808 in October, 1913. The 
aggregate quantity of coal exported last month was 3,944,497 
tons, put against 6,739,473 tons in October twelve months 
ago. An increase, however, appears of £620,000 over the 
value of August shipments. For the ten months the ship- 
ments aggregated 52,060,846 tons, against 61,257,261 tons 
in the corresponding period last year. 


Birmingham’s Foreign Debts. 


The fact that, as stated last week, Birmingham's 
foreign debts amount to some £3,000,000 lends great 
interest to the Treasury scheme for the relief of British 
creditors of foreign countries and the Colonies. The 
position, however, here is different from that in other 
parts of the country. In the North of England, for 
instance, there are merchants and manufacturers who 
deal almost exclusively with Germany and Austria. In 
Birmingham things are not nearly so»bad, and it is happily 
the opinion of city merchants whose views have been 
ascertained this week that there will only be need for small 
advantage to be taken of the scheme. The enemy 
indebtedness to Birmingham is spread over so many 
firms that the stake of individuals is not large, while 
business is being maintained in reduced volume with other 
countries. Despite the difficulties, exchange is to-day 
in a fairly liquid condition. Remittances are coming in 
better than was expected. Firms dealing with the 
United States, however, it is admitted, find discount rates 
extravagantly high, while it is very difficult to obtain 
payments in full from Italy. Manufacturers, while 
approving the form of the Treasury relief, think the Govern- 
ment has erred on the side of excessive caution in limiting 
advances to 50 per cent. of the debts. It is understood 
that most of the witnesses who gave evidence to the 
Treasury as to the scheme suggested that advances should 
be up to 70 per cént. and some urged 80 per cent. of the 
credit. Mr. G. Henry Wright, secretary to the Birming- 
ham Chamber of Commerce, states that traders generally 
will welcome the Treasury scheme. There is no question 
that the relief which manufacturers will obtain will assist 
to carry on business. In the near future, too, with so 
many continental countries practically out of production 
it should not be difficult for manufacturers to find new 
markets to substitute those they have hitherto mainly 
relied on, and which are now closed by the war. 


The Manufactured Iron Trade. 


More inquiries for rolled iron and steel are being 
received from India by the Staffordshire ironmasters 
this week, and hopes are entertained that these will 
mature in spite of the extension of the war in Eastern 
regions. Large consignments of material have hitherto 
gone to India from Germany and Belgium, and many of 
the inquiries received relate to the replacement of these 
supplies. Many buyers hesitate to pay the higher range 
of prices demanded for British material, consequently 
for the moment numbers of these negotiations hang fire. 
It is, however, confidently believed that they will have 
to be placed later. Most of the makers of best bars would 
be glad to accept larger engagements. One or two leading 
houses are fairly busy, but the trade as a whole lacks anima- 
tion. There is no such weakening of the position as to 
suggest an early revision of the basis of £9, though £7 10s. 
is now the top price for merchant bars, and the bulk of the 
business on ’Change to-day—Thursday—in Birmingham 
was done at £7 5s. (nut iron makers £7 2s. 6d. and bolt 
iron £7 5s. delivered Darlaston). A fair weight of orders 
is coming to hand, but the trade is barely remunerative 
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at the present cost of production. The unprofitable level 
to which puddled bars have sunk is throwing a number 
of forges idle. Manufacturers cannot afford to sell at 
¢4 10s., which is a8 much as the market will now concede, 
and they choose the alternative of ceasing to produce till 
they can do so without loss, 


Government Orders and Low Prices in Galvanised Iron. 


Reports have been in circulation recently in this 
district regarding heavy orders for galvanised sheets 
said to have been given out by our own and the French 
Government for troop purposes to contractors situated 
mainly in London. If this policy has been adopted, in- 
stead of the War-office having placed their orders direct, 
the cireumstance may account for a good deal of severe 
disappointment which the galvanisers have for some time 
been expressing that so little Departmental business was 
coming forward. Some amount of buying by contractors 
is going forward, as is witnessed by the Birmingham 
market most weeks. But whether the business is of such 
proportions as to indicate that contractors have obtained 
anything very much out of the usual from the War-office 
is doubtful. One detail is certain respecting any business 
that is going on, viz., that contractors are paying very 
Jean prices for the orders for sheets which they are giving 
out. Complaints on this head are very general among 
the galvanisers. Whatever may turn out, by and by to 
be the exact size of the Government orders for corrugated 
sheets, there is no doubt whatever that many orders for 
soldiers’ huts have been placed with London and Birming- 
ham contractors. The aggregate of these is very large, 
and the value of the contract runs into many thousands 
of pounds. This business is, of course, very welcome, but 
its worth to the galvanisers is less than usual, since in the 
present war asbestos slabs are being employed in place of 
galvanised sheets. Asbestos is 25 per cent. or 50 per cent. 
dearer than galvanised sheets—according to the quan- 
tities in which it is employed—but it possesses 
great advantages in respect of the extra comfort and 
warmth which it supplies to the troops. The slabs 
are made in varying thicknesses for the convenience of 
employment. Further particulars respecting the War- 
oflice buying of galvanised sheets and hutz are eagerly 
awaited in Birmingham. Prices of galvanised sheets 
continue to fall. From the maximum, prices have dropped 
£2 to £2 5s. per ton, and in some instances £2 10s. per ton. 
The former figure of £14 10s. and even £15 which prevailed 
at one time during the war, when spelter went up to £45 
and £50 per ton, has now dropped to £12 and £12 5s., and 
for some business £11 15s. f.o.b. Liverpool or equal for 
24 w.g. corrugated sheets for export. There is very little 
being done in black sheets, and the galvanisers have no 
difficulty in supplying themselves from their own resources. 
Other needs being negligible, hard doubles command 
£7 15s. to £8. There is still a great falling off in the vast 
export trade. South American markets, which generally 
take a very large tonnage of galvanised sheets, are yet 
too far from financial stability to encourage a renewal of 
business. The trade in that region is so unsatisfactory 
that the United States prefer to sell their spelter here at 
the high rates now ruling to competing for orders for the 
manufactured article. 


Pig Iron Bad. 


Pig iron is still the weakest part of the market, 
and a further fall in values is registered. Northampton- 
shire forge iron was to-day in Birmingham on the open 
market freely offered at 53s. 6d. to 54s. Although some 
smelters declared these prices unremunerative and quoted 
from Is. 6d. to 2s. higher, customers could have filled all 
their requirements at the lower figure given above. Derby- 
shire pigs were down to 54s. 6d. to 55s. Business would 
have been accepted at 54s. for South Staffordshire common, 
while part-mine moved down Is. to 56s. Demand for all 
qualities of iron remains very languid, and smelters have 
to put much more iron than they care to into stock. In 
view of the high cost of ore, fuel, and labour, producers 
naturally cling to their prices as far as they can, but the 
rapid and consistent downward movement is irresistible. 
Foundry iron was again appreciably lower to-day, though 
there was so little business offering that it was difficult to 
get a real price basis for this description. 


Steel Trade. 


In the Staffordshire steel trade there is a more 
cheerful tone, though the present activity probably owes 
more to Admiralty and War-office demands than pro- 
ducers will admit. The American steel invasion has not 
yet extended to the Midlands. Lancashire and Glasgow 
have something of it, though the price is not yet low enough 
to make the competition formidable. Both in billets and 
in bars the quotations are at least as high as the British 
makers have fixed, when all charges have been taken into 
account. Consumers will want a substantial margin 
before they will commit themselves to the use of the im- 
ported material. Steel prices remain unaltered, though 
some South Wales producers are said hereabouts to be 
cutting them a trifle. A fair amount of bridge and other 
constructional steel work is under execution, though local 
engineers could turn out a good deal more than they have 
on their order books. 


Pumping the Staffordshire Mines. 


To provide themselves with additional working 
capital, the South Staffordshire Mines Drainage Commis- 
sioners, who operate by special Parliamentary authority, 
have just entered into a singular financial arrangement 
with the Birmingham Canal Company. For a sum of 
£20,000, to be paid at the rate of £2000 per annum, they 
have agreed to sell four of their most powerful pumping 
engines out of a total plant of eleven engines to the company, 
the four engines to become the company’s property in the 
year 1924. How powerful these pumps are will be realised 
when it is stated that the total cost of operating them for 
the past year was £9136, and that the quantity of water 
which they dealt with was 115,521‘ locks ’ (canal measure- 
ment). The object of this plant, together with most of 


the other engines possessed by the Commissioners, is by 
corporate work to raise deep underground water from 
the mines—instead of the work being performed by the 
individual coalowners themselves—to enable the coal of 
South Staffordshire to be gotten, and for the convenience 





of the canal company pump it into the canal which tra- 
verses the Birmingham district, to keep the waterway 
full. The Commissioners are just now impressing upon 
the coalmasters that during the continuance of this 
arrangement an exceptional opportunity for them to mine 
coal at a profit will exist. Happily, if the Commissioners 
should still need the services of the engines after 1924, 
provision has been made for renting them from the 
canal company. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


THERE was a fair attendance on our Iron 
Exchange on Tuesday, but so far as actual business in 
pig iron was concerned it was almost negligible quantity. 
The only redeeming feature was the strong demand for 
hematite, which is very noticeable. Steel and steel pro- 
ducts were in fair inquiry and late rates were maintained. 
There was a steady feeling im manufactured copper and 
lead. English tin ingots ruled higher. 


Quotations. 


Lincolnshire No. 3 foundry, 58s.; Staffordshire, 
55s.; Derbyshire, 56s. to 56s. 6d.; Middlesbrough, open 
brands, 58s. Scotch, nominal: Gartsherrie, 69s.; Clyde, 
68s. 6d.; Glengarnock, 68s.; Eglinton, Monkland, 66s.; 
Summerlee, 67s., delivered Manchester. West Coast 
hematite, 72s. to 73s.; East Coast ditto, 70s., both f.o.t. 
Finished iron: Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; 
Staffordshire ditto, £9 2s. 6d.; sheets, £9 7s. 6d. Steel: 
Bars, £7 10s. to £8; steel hoops, £8 15s.; plates for tank, 
girder, and bridge work, £7 5s.; English billets, £5 15s. 
to £6; cold-drawn steel, £10 to £10 5s. Copper: Sheets, 
strips, &c., £72 per ton; small lots, 9d. per pound ; rods, 
£70 per ton; small lots, 9d. per pound; tough ingots, 
£54 10s.; best selected, £55 10s. per ton; copper tubes, 
9}d.; solid-drawn brass tubes, 7$d.; brazed brass tubes, 
94d.; condenser tubes, 8{d.; condenser plates, 74d.; 
rolled brass, 7}d.; brass turning rods, 8d.; brass wire, 
7}d.; yellow metal, 7}d. per pound. Sheet lead, £23 15s. 
per ton. English tin ingots, £144 per ton. 


The Lancashire Coal Trade. 


There was only a moderate attendance on the Coal 
Exchange. In house coal the feeling was quiet, while 
slack and engine fuel favoured buyers. Shipping coal 
was fairly brisk. Quotations :—Best Lancashire house 
coal, 17s. 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; 
domestic fuel, 13s. 5d. to 14s. 5d.; screened steam coal, 
lls. 6d. to 13s.; slacks, 8s. to 10s. per ton at the pit. 


The Engineering Trades. 


The outstanding feature of the engineering trades 
of this district in all branches except that of textile 
machinery is the dearth of skilled labour, and many of the 
large employers whose shops are full of pressing work for 
the Government will find much difficulty in complying 
with the urgent ery for deliveries. The difficulty is being 
further accentuated by the spurt in recruiting for the Army 
which has taken place during the past few days. Men are 
throwing up their work in batches in response to the call 
of Lord Kitchener and leaving work which is sometimes of 
equal importance to the War-office or Admiralty. One 
case has come to my notice of an employer having to go 
to a local recruiting office and point out to the officials 
the awkward situation that the “ call to arms ” is placing 
many Government contracts in. It would be well if the 
Government would take further steps to prevent men 
whose services are necessary for the supply of war material 
—or the appliances with which these materials are pro- 
duced—from transferring their services to other and more 
attractive fields by informing them that they are serving 
their country just as loyally by carrying on their civilian 
work. I am glad to be able to report that the dissensions 
in a local works which I alluded to last week in connection 
with Government work has been patched up. 


The Textile Trades. 


In the all-important textile trades there has 
been a slight improvement during the past week and the 
number of workers out of employment has been somewhat 
reduced. The dislocation of foreign trade and the heavy 
rates of insurance on shipping proved serious impediments 
to this industry, but the capture of two of the enemy’s 
commerce destroyers, announced on Tuesday last, will 
have a good effect on the shipping trade to the East, 
which is of considerable importance to Lancashire manu- 
facturers. In Ashton-under-Lyne there are many mills 
which are resuming full time working, and the large gas 
and oil engine works in this town is resuming full-time 
working with the exception of Saturdays. Many firms of 
textile machine makers are finding temporary employ- 
ment in work of a military character, but there are hun- 
dreds of men who are out of work still in the smaller 
Lancashire towns and whose services ought to be offered 
to the War-office. 


Manchester Association of Engineers. 


On Saturday next the adjourned discussion on 
the paper which was read before this Society last session 
by Mr. J. C. Maxwell Garnett, the principal of the 
Manchester Municipal School of Technology on ‘ The 
Education of Engineers,”’ will be resumed. 


Barrow-in-Furness, Thursday. 
Hematites. 


Business in the hematite pig iron trade of this 
district is not particularly brisk, except for certain sorts. 
The activity at the works throughout North Lancashire 
and Cumberland, however, is well maintained and a big 
output of iron is being produced, there being in all twenty- 
one furnaces in blast. Several of these furnaces are 
making solely for steel producers at Barrow and at Work- 
ington, and several furnaces are engaged in the making of 
special sorts of iron. This iron is being used for munitions 





of war and for purposes where the highest class of metal is 
necessary. Orders are well held and the present activity 
is expected to last for some time. Prices have shown a 
tendency to ease down, for pig iron makers are quoting 
mixed numbers of Bessemer iron at from 65s. to 70s. per 
ton net f.o.b. For special brands the quotation is 75s. to 
78s. per ton. There is nothing being done in the warrant 
market and the ruling quotation is 62s. per ton net cash. 
The stores of warrant iron represent a shade over 3000 tons. 
LATER. 


The declaration of hematites as contraband of war 
has had a depressing effect on the hematite pig iron 
market. So far as this district is concerned, however, 
most of the trade is on home account, and only small 
shipments of special sorts have been made to the Continent. 


Iron Ore. 


The iron ore trade is well employed. Raisers 
are experiencing a good steady demand for ore on local 
account and satisfactory shipments are being made from 
several ports, especially from the Duddon, where a big 
tonnage is sent away as tides permit. Prices are about 
the same, with good average sorts quoted at 15s. to 17s., 
and the best ores are at 21s. per ton net at mines. Spanish 
ores are arriving regularly. The demand is steady and 
the price remains at 16s. to 18s. per ton delivered. 


Steel. 


The steel trade is pretty well employed. There, 
however, is room for plenty of improvement in the general 
demand for all sorts of steel. Rails are a steady business, 
but there is a want of life generally. Heavy sections of 
rails are at £6 5s. to £6 10s. per ton, with light rails at 
£7 10s. to £8 per ton, and heavy tram sections are at 
£7 10s. per ton. For steel shipbuilding material there is 
a good demand on local as well as general home account, 
and a good output is being maintained from the Barrow 
Steel Works, although the whole of the plant is not engaged. 
Ship plates are at £7 7s. 6d. to £7 10s. per ton. The 


Barrow Wire Works are busy on hoops, &c. Hoops are 
a fairly good business at £9 5s. per ton. 
Shipbuilding and Engineering. 
These trades present no new features. There is 


a busy state of affairs in every department. 


Fuel. 


For coal the demand is brisk and steam sorts 
of Lancashire or Yorkshire coal are at 15s. to 17s. per ton 
delivered. The demand for coke is full of life and East 
Coast sorts are at 20s. to 22s., Welsh at 17s. 6d., and Lanca- 
shire coke is quoted at 17s. per ton delivered. 


Shipping. 

The shipping trade is fairly well employed. The 
exports of iron and steel are mostly coastwise, but the rail 
cargoes go to form part of big shiploads in the Mersey for 
overseas. The importations of motor spirit into Barrow 
are considerable. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Outlook. 


One of the infalliable evidences of the state of 
trade in the Sheffield or any other district is that furnished 
by the railway traffic returns. This week I have been 
making inquiries in the most likely quarters and find that 
the four big lines serving this district are doing consider- 
ably above the normal amount of business for the time of 
the year. They are having once more to fall back upon 
hired cartage, being no longer able to cope with the tonnage 
to be handled in transit from works to station, and from 
what is learnt overtime is being very extensively worked. 
In some measure, of course, this is due to the enormous 
quantities of material of one kind and another being 
produced on Government account, but there seem very 
good grounds for stating that the bulk of it represents 
iron and steel productions of a general industrial character. 
In an ordinary way orders for such things are not coming 
forward with the freeness that one would like to see, but 
any deficiency in that respect is being more than made 
up by the large volume of contracts diverted from Ger- 
many and Austria. It would be interesting to know, 
with anything like exactitude, the state of trade in the 
former country. Messages from Berlin sources claim 
that the position is almost normal, but that that is highly 
improbable is plain from the stream of trade which 
formerly flowed into Germany from the countries and 
colonies of the Allies being now directed into the markets 
of Britain and the United States. Indeed, Britain seems 
to be much better placed in that respect than even 
America, while, from figures I have been permitted to see, 
Germany’s near Neighbour, Holland, must be almost at 
a standstill. All this means a narrowing down of the 
market in favour of Britain, who, in spite of reverses such 
as that in the Pacific, isableto keep the trade routes open for 
her commerce and closed from that of her enemies. This 
freedom permits us to maintain regular communication 
with our allies, to whom Sheffield works are supplying a 
constantly increasing volume of requirements connected 
more or less with the war. In that way there is much 
going out of which I must not speak, nor may I say by 
which route—but it all gets there! There are also being 
constantly dispatched large numbers of motor vehicles 
of all kinds, beside quantities of spare parts, and, as pro- 
tecting armour for aeroplanes and motor vehicles, consider- 
able tonnages of chrome steel sheets are being shipped at 
frequent intervals. In the same direction there is a great 
call for entrenching and other tools, for saws, and for special 
steel, 


Shipment Questions. 


Last week I referred to the fact that some of the 
non-Government oversea orders could not be dispatched 
promptly .because of the formalities to be gone through 
with the Customs in order to prevent goods ultimately 
finding their way to enemy countries. Since then further 
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restrictions have been announced in the way of certificates 
of origin and declarations regarding ultimate destinations. 
In conversation a manufacturer who has experienced 
some of these difficulties expressed the opinion that. whilst 
such regulations are, of course, necessary in the interests 
of the allies, it is doubtful if they are really effective. He 
instanced a case in which certain steel goods were con- 
signed to a Swiss town close to the German frontier. The 
Sheffield manufacturer was perfectly frank in his declara- 
tion and the Swiss customer asserted that, so far as he was 
aware, the goods were not destined for Germany or Austria. 
But there they were, in a country at perfect liberty to 
deal with Germany, close to the German frontier, and who 
could say that their “ ultimate destination ’’. would not 
be an enemy country ? Yet that consignment was allowed 
to pass the British Customs. It is difficult to see how it 
could have been refused, unless the exportation to all 
countries save those of our allies is to be prohibited, in 
which case the new markets we are now cultivating would 
be largely closed to us. Whilst on this subject it was 
pointed out to me this week that although the drought in 
Sweden may have somewhat restricted the volume of 
supplies for a time—as contended recently in some quarters 
here—the imports of pig iron and steel through the Humber 
ports are, on the whole, quite up to the average prevailing 
prior to the war. Sweden, of course, is the chief contri- 
butor, and notwithstanding the pastial closing of the 
North Sea to merchant vessels, there need be no fear about 
these supplies being cut off or even seriously restricted. 
Certain routes, sufficiently well known to those concerned, 
are still kept open to an extent that will permit of ship- 
ments between Scandinavian and British ports being main- 
tained with comparative freedom. But, at the same time, 
it has to be borne in mind that the importation of such 
things as iron bars, wire rods, and spelter from Holland 
has all but ceased and that nothing of the sortis coming from 
from Belgium. Beyond all these things it must be admitted 
that outward shipments are suffering more or less from 
the inevitable stiffness of freights and high insurances 
through war risks. But there is a very large volume of 
work in hand almost everywhere, and much of it is of such 
an urgent character that even these drawbacks will not 
affect shipments very appreciably. 


Round the Works. 


The new business which has come to my know- 
ledge continues to show the broadening out of Sheffield 
trade, quite apart from Government orders—which, by 
the way, appear to be increasing week by week, one evi- 
dence of the pressure being in the matter of swords. During 
the week orders have been secured for large tonnages of 
high-class steel for Colombo, Shanghai, Kobe, Yokohama, 
Montreal, Chicago, Newcastle, N.S.W., Port Said, Pirzus, 
Brazil, and the United States; saws for Bombay and 
Madeira ; edge tools for France, Lagos, and Calcutta ; 
buffers for India; files for Calcutta, Barcelona, and 
Madeira ; sickles for Trinidad ; hammer h-ads for Sekondi 
and Durban ; shovels for Barcelona ; augurs for Bankgok ; 
chisels for Rangoon; steel sash bars for Buenos Aires ; 
twist drills for Santos; and hardware for Rio de Janeiro. 
Cutlers here continue to have thrust upon them far more 
orders than some of them can possibly cope with, chiefly 
in connection with the troops of the allies, and amongst 
ordinary oversea contracts are quantities for Brisbane 
and other parts of the Commonwealth and also for La 
Guayra. In the Rotherham district large numbers of 
slow combustion stoves are being made for the British 
Government, beside shower bath and other camp fittings. 
A Wakefield firm has just received a War-oftice contract 
for 10,000 field service bedsteads, required urgently, and 
other large orders in neighbouring districts include 3000 
tables and trestles and 40,000 entrenching tool hafts, 
the French Government also inquiring for a similar quan- 
tity. 


Sheffield and the Emden. 


The news of the destruction of the German cruiser 
Emden was received in this district with special satisfac- 
tion, inasmuch as several of the vessels the Emden had 
** accounted for’ were, I am given to understand, carry- 
ing Sheffield productions. Even apart from that serious 
consideration, the depredations of this cruiser, the Kénigs- 
berg, and the Karlsruhe, as well as those of the German 
vessels now in the Pacific, have, of course, had an effect 
in running up freights and insurances, though, so far as 
this particular district is concerned, consignments have 
been sent forward with remarkable freedom considering, 
and the announcement of the Government that the Indian 
Ocean and the Pacific are now quite clear of the enemy 
will fully restore confidence in shipping circles and lead 
to a reduction in war risk insurance. Whilst on the sub- 
ject of shipping, I learn that a much brighter view is taken 
with regard to the supply of pit props. This is well, for, 
from all accounts, the introduction of girder ends, tubes, 
&c., as substitutes for pit timber was not being taken to 
very kindly by some of the miners, whose prejudices are 
not easily overcome. Within the past week or so several 
good cargoes of pit props have arrived in the Humber 
from Russia and Scandinavia, and if the tonnages cannot 
be compared with what might have been looked for in 
normal times, collieries are thankful for small mercies, 
especially remembering the drawbacks to shippers, for 
this kind of timber, like firewood, is contraband. 


Armament Works Extensions. 


Recently attention was directed in this letter 
to the many instances in which manufacturers are carrying 
out extensive alterations and additions to their works. 
A case of this kind was mentioned at the meeting of the 
Sheffield Corporation on Monday, when Vickers Limited 
applied for permission to close a thoroughfare in the 
east end of the city, with a view to the site of the street, 
with several houses, being used for extensions, rendered 
necessary by the enormous amount of Government and 
other work the firm has in hand. This, it was stated, 
was the first part of a large scheme being carried out by 
the great armament firm, whose intention it is to enclose 
still larger areas. There are, I believe, grounds for believ- 
ing that another of the big armament firms contemplates 
important extensions, of which more may be learnt pre- 
sently. Crucible steel makers, whilst admitting a slight 
improvement in trade, state that business is still quite a 
long way from being really satisfactory. Railway and 





tramway material are not very active departments just 
now, but in the latter connection Hadfields Limited have 
booked some fairly good erders for manganese steel points 
and crossings for the Salford Corporation tramways, 
and similar contracts have gone to the Titan Trackwork 
Company from the same quarter. 


Pig Iron, Billets, &c. 


The raw material market is in a very peculiar 
position, consumers persisting in their policy of holding 
off, anid prices are still on the downward tendency. All 
makes of pig iron are many shillings lower than three 
months ago, but acid billets stand about as high in value 
as they did when hematite iron was at its best for price. The 
latter is now weak, but billets are quite firm. Users of 
acid billets, however, are by no means free buyers, their 
contention being that quotations are too stiff, and in 
West and East Coast hematite iron and in common irons 
contracts have a good time to run yet in most cases. 
Siemens billets are steady at £8 5s. to £8 7s. 6d., and Besse- 
mers at about £8. The demand for basic billets keeps up, 
the quotations being unchanged at £6 for soft and £6 10s. 
for hard qualities. West Coast and East Coast hematite 
iron remains about 80s. and 68s. to 69s. respectively for 
mixed numbers delivered Sheffield. Lincolnshire iron 
is not officially lowered, but basic can be bought down to 
58s. 6d., though inquiries are very few, and Derbyshire 
makers are reported to be doing very little better. Forge 
iron can be done at 52s. 6d. to 53s., and foundry 53s. to 
54s.—very low prices indeed compared with those that 
prevailed quite recently, when makers were not anxious 
sellers, being under the impression that the market would 
rise still further and allow them to recover some of the 
losses which they contend they incurred during the slump 
in values prior to the war. Crown bars are steady at 
£8 5s. on the usual terms, though makers would be very 
glad to hear of more business. Hoops are at £9 2s. 6d. 


Trade in October. 


How much the trade Sheffield is enjoying is due 
to the Government orders which are flooding the district 
may be measured by the falling off in shipments, in which 
the city ordinarily shares to a considerable extent. For 
instance, the Board of Trade returns for October show that 
iron and steel exports fell by £8,847,834, compared with 
October, 1913, machinery by £2,621,556, new ships by 
£3,982,258, and iron ore, scrap iron, and steel by £64,013. 
Coal, coke, and manufactured fuel fell to the extent of 
£7,387,773, and the total decrease of the coal traffic 
through the Humber this year is almost £2,000,000. 
To take an article which is the monopoly practically of 
Sheffield, viz., cutlery, the exports for October were 
£54,069, compared with £85,650 for the same month 
last year, when Germany took from us cutlery to the value 
of £8245, against, of course, nothing last month. The 
effect of the war has been so keenly felt that the United 
States only purchased from us cutlery to the value of 
£5905 in October, against £9340 a year ago, Brazil’s re- 
quirements were cut down to a quarter, and Canada took 
a great deal less than usual. Australia took more cutlery, 
however, the value for October being £17,733, compared 
with £14,568. One item in the returns is of special in- 
terest, revealing, as it does, the price per ton exported 
of one of Sheffield’s great features in steel. Last month 
we sent abroad only three tons of armour plate—at any 
rate under that particular head—of the value of £396, 
or £132 a ton, compared with 390 tons in October, 1913, 
of the value of £46,449, or nearly £130 a ton. Against 
these declines, however, new markets are certainly opening 
up, the effect of which should be seen before very long. 
At any rate, Sheffield manufacturers are not at all per- 
turbed as to the future. 


Fuel. 


Shipments at the Humber ports are on a very 
restricted scale, in view of the further advance in freights, 
and there appears very little probability of an appreciable 
improvement at present. More business is passing through 
the Mersey ; in fact, it is anticipated that a steady im- 
provement will be shown in that direction, and thus, to 
some extent at least, counterbalance the decline to the 
Humber. The local demand for manufacturing fuel 
keeps on a very large scale. Generally speaking, however, 
the colliery position is weak. Many pits have had to 
reduce working to four days per week, and this in spite of 
the large numbers of colliers who had left for the war. 
With the small demand for slacks for the cotton mill 
districts this section of the market shows no improvement, 
and while prices are nominally only 6d. to 9d. per ton 
lower than at the commencement of the war, there is a 
considerable spot tonnage on offer at special rates, the 
question of price appearing to be a secondary matter to 
that of clearing stocks, especially if held in railway wagons, 
as with the scarcity of empty wagons those collieries with- 
out such stocks receive first consideration. Prices of 
steam coal are steady under the market conditions, and 
although there is a certain amount of spot tonnage on 
offer at special rates, it is doubtful if values generally will 
be further reduced. Current quotations are per ton at 
pits as follows :—Best South Yorkshire hards, 10s. 3d. to 
10s. 9d.; best Derbyshire hards, 10s. 3d. to 10s. 6d.; second 
quality, 9s. 3d. to 9s. 9d.; steam cobbles, 8s. 9d. to 9s. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


Business in the various industrial circles is 
still being influenced to a considerable extent by the war, 
but taking the trade position all round and considering 
the numerous obstacles which have been seriously inter- 
fering with the placing of fresh orders, it is vastly better 
than could ever have been expected under such gigantic 
war conditions. The past week has certainly not been 
favourable from a trader’s point of view. The better 
news as to the land campaigns has been overshadowed by 
the happenings at sea, the more sinister because of the 
uncertainty surrounding them, and the return of con- 
fidence received a nasty check. The position of traders is, 
in many cases, so delicate that the smallest reverse has a 





remarkable effect. Within a few hours manufacturers 
and merchants experience a sensible contraction in the 
demands of the home trade, and are at a loss how to 
conduct their business under such unstable conditions, 
The action of the Admiralty in declaring the North Sea 
a military area has not caused that serious interference 
with shipping as was at first anticipated. For the traffic 
between Denmark and England, the new route is stated 
to be really better than the previously arranged route, 
But the export trade is still very slow of recovery, and 
it is generally felt that it cannot improve to any vreat 
extent until the cessation of hostilities: The confidences 
of merchants in the Navy is as complete as ever. It hag 
given us from the beginning of the war the almost abso |i:te 
command of the sea. It has obliterated the eneiiy’s 
mercantile marine, cut German and Austrian competi: ion 
off from the world, and has kept the veins of our world 
commerce throbbing with activity. The greatest obstiles 
to a more general resumption of the export trade are the 
increasing freights and insurance rates. “There is reison 
to hope that as the rest of the German commerce destroy rs 
share the fate of the Emden and K®énigsberg there wil! he 
a marked improvement in this respect. In considering 
the industrial position more and more account must be 
taken of the large amount of work which is being done 
on behalf of our own Government and those of our allies, 
In many trades it is the principal mainstay, and it would 
be folly to hide the extent to which our industries are 
thus indebted to an extraordinary demand. But all the 
while, traders, with the help of the Government, are 
regularising the position, so that when the support is 
reduced a more normal business will have taken its place. 
The Treasury scheme for the relief of traders who are 
substantial creditors of foreign and colonial countries 
has been generally welcomed in the North, though an 
advance to the extent of 50 per cent. of the debts duc to 
them is a good deal less than merchants and manutic- 
turers had hoped for. Nevertheless, the relief afforded 
will assist them to carry on their businesses, and in the 
near future, with so many countries practically out of 
production, it should not be difficult for them to find new 
markets to take the place of those they have hitherto 
mainly relied upon, which are now closed to them. Real 
benefit is now being derived from the campaign against 
German and Austrian trade. Many Northern firms are 
participating, proving how comprehensive is the action 
taken to expand British trade. It was announced this 
week that the contract placed before the war by the Nort}i- 
Eastern Railway Company with a German firm at 
Oberhausen, for three pairs of dock gates required in 
connection with improvements to the entrances to the 
West Hartlepool Docks had been cancelled, and the order 
transferred to Sir W. G. Armstrong, Whitworth and Co., 
Newcastle-on-Tyne. 


Coal Trade in War Time. 


It is now becoming possible to trace in broad 
outline the consequences of the war to the Northern coul 
trade. At the outbreak of hostilities the industry was 
almost completely paralysed; shipments ceased, con- 
tracts were cancelled, and there was a general closing down 
of pits, with the result that many thousands of men were 
thrown idle. In the weeks that have followed, however, 
there has been in a number of directions a certain recovery, 
but things are still in a poor sort of way. One of the 
greatest difficulties in the way of re-establishing and 
extending the trade which was lost when the war broke 
out is the unequal movement in the trade and in the cost 
of the carriage of coal. Coal is generally a little lower in 
price at the beginning of the year, but freights show a 
not unnatural advance because much tonnage is in forced 
idleness, and the cost of working is considerably higher, 
there being delay in voyages and increased risk and 
heavier insurance. These are movements that were to be 
expected, for the outbreak of war lost us one of the largest 
buyers of our coal, especially from the North-East Coast 
ports. It will be, of course, remembered that the past 
year saw a sharp fall in the coal prices. Northumbrian 
steam coal fell from about 16s. 9d. per ton in spring to 
about 14s. 6d. near the end of the year ; and in the same 
way Durham gas coals were as high as 15s. 10d..and as 
low as 14s. 9d. per ton f.o.b. The rate of freight in coal 
also fell in the, past year, but the movement of fuel and 
freights this year has been unequal. There has been a 
further fall in the price of coal, but an advance in the rate 
of freight. The remarkable change in the price of coal 
and freights may be shown by the following example :— 


Coal. 1913. Now. 
Best steam 14s. 6d. 13s, Od. 
Best gas.. .. 14s. 6d. 12s. 6d. 

Freights. 
TynetoGenoa .. 9s. Od lbs Od. 
Tyne to London .. 3s, Ad. 4s. 64. 


The freight rates quoted for 1913 are not the highest of 
the year, but the average. It will thus be seen that the 
market price for coal is appreciably lower than it was 
last year, but that the rates of freight are considerably 
higher than those of last year, and that the cost of the coa! 
delivered at some ports will now be much above what it 
was a year ago, though the contracts, both for fuel and 
freight, will modify this in many cases. Still, the general 
tendency of coal prices has been downward, and that of 
freights has been upward, though unequally. But it is 
natural that the coalfields of Northumberland and Durham, 
which depend so largely upon the Baltic and northern 
European trades that are so closely associated with 
the war should suffer so severely. It is not anticipated 
however, that there will be so much alteration in freights 
for the remainder of the year, for there is not the tonnage 
to be set free from the Baltic trades that is usually diverted 
from that sea towards the close of the year, owing to the 
waterways being blocked by ice. And the coal trade 
cannot be expected to move as it does often when exports 
fall and home consumption increases, for the fall in exports 
took place at the outbreak of war, and there is to be set 
against that now the fact that the withdrawal of miners 
from the collieries has been so great generally that it 
must affect the output in most of the coalfields, not only 
in this country but in those of the chief European coal 
producers. 


Cleveland Iron Trade. 


While it cannot be said that there is any marked 
improvement in business on the Cleveland iron market, 
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there is, fortunately, no indication of any backward 


movement, Notwithstanding the stiffening in freights, 
tho war risks and the financial difficulties, iron is being 
vot away in @ satisfactory manner. The shipments so 
far this month are on a good scale, due in a large measure 
to increasing business with Italy, but they will probably 
full off as the month proceeds and the Northern Baltic 
ports are closed. The clearances of pig iron average 
1700 tons per working day, against a daily average of 
1100 tons last month. On the whole, the tone of the 
murket appears to be slightly better. Some fair sales 
have been recorded for prompt delivery and some forward 
inquiries have been.reported. Little progress could be 
made with the latter, as makers resolutely decline to sell 
forward at current rates, and there is no real anxiety on 
the part of buyers to cover. Both are more inclined to 
continue @ waiting policy, having regard to all the un- 
certainties of the situation. In a few instances, never- 
theless, the makers’ attitude has been justified already, 
for some sales have been made for the early months of 
next year at 50s.,or 6d. above the current prompt rate. 
There is no doubt that consumers everywhere are running 
on very low stocks, and it is probable that any favourable 
change in the military situation would lead to a con- 
siderable rush of orders. The general market quotation for 
No. 3 G.M.B. Cleveland pig iron is 49s. 6d., whilst No. 1 
is 51s. 9d.; No. 4 foundry, 49s.; No. 4 forge, 48s. 6d.; 
and mottled and white iron, each 48s. 3d.—all for early 
delivery. 


Hematite Pig Iron. 


No change for the better is yet reported in the 
East Coast hematite pig iron trade. Business is still of a 
hand-to-mouth kind, consumers holding that prices will 
have to be further reduced before they can do business to 
any extent. Producers, however, declare that they would 
rather put furnaces out of blast than accept business 
below the current rate. The general market quotation 
for mixed numbers is now 61s. 6d., as compared with 62s. 
last week. 


Iron-making Materials, 


Little interest is being taken in the foreign ore 
trade. Consumers are indifferent, for they have fair 
stocks, and seem determined in the present state of busi- 
ness to postpone making new contracts as long as possible. 
In consequence of the higher freights the basis price is 
firm at 17s. 6d. for best Bilbao rubio of 50 per cent. quality, 
ex-ship Tees. Furnace coke is weak, but there is little 
business being done, and sellers are accordingly reluctant 
to quote below 17s. 6d. for good medium kinds. 


Manufactured Iron and Steel. 


Although new business is slack, the position of 
the manufactured iron and steel trades continues satisfac- 
tory, many firms having orders in hand that will keep the 
works fully employed well into next year. The outlook 
in the steel rail trade is now more hopeful, as several home 
companies are about to enter the market for their annual 
supplies. The following are the principal market quota- 
tions :—Common iron bars, £8 to £8 2s. 6d.; best bars, 
£8 7s. 6d. to £8 10s.; best best bars, £8 15s. to £8 17s. 6d.; 
packing iron, £6 5s.; iron ship angles, £8 ; iron engineering 
angles, £7 10s.; iron ship plates, £7 5s.; iron girder plates, 
£7 5s. to £7 7s. 6d.; iron ship and girder rivets, £9; steel 
bars, basic, £7 10s.; steel bars, Siemens, £7 15s.; steel 
ship angles, £7 ; steel ship plates, £7 5s.; steel boiler plates, 
£8 5s.; steel engineering angles, £5 15s. to £6; steel sheets, 
singles, £8 5s. to £8 7s. 6d.; steel sheets, doubles, £8 10s. 
to £8 12s. 6d.; steel joists, £7 2s. 6d. to £7 5s.; steel hoops, 
£8 to £8 2s. 6d.; steel strip, £7 5s. to £7 7s. 6d., all less 
2} per cent. Heavy steel rails, £6 5s.; steel railway 
sleepers, £7 net f.o.b.; cast iron chairs, £4 5s.; cast iron 
pipes, l}in. to 2}in., £6 7s. 6d.; 3in. to 4in., £5 7s. 6d.; 
din. to 8in., £5 12s. 6d.; 10in. to 16in., £5 15s.; 18in. to 
24in., £5 15s.; cast iron columns, plain, £7 7s. 6d.; floor 
plates, £3 10s. f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


The activity in the shipbuilding yards on the 
Tyne is unprecedented, chiefly owing to the huge volume 
of work in progress for the Admiralty. On Teesside and 
at the Hartlepools, however, builders are greatly handi- 
capped through the shortage of skilled labour due to the 
large number of men having joined the colours or having 
been transferred to do Admiralty work. The greatest 
drawback so far as these shipbuilders is concerned, is 
created because there are many men who could be made 
good use of in different departments of shipbuilding from 
those they have served in, and they are not available 
because the trade union to which they belong will not 
permit of a transference. At a recent conference, how- 
ever, the employers and the men’s representatives thrashed 
this matter out, and there is every prospect of the men 
being more evenly distributed, and the work placed on a 
more methodical system in the near future. The engi- 
neering trades are well employed, the marine departments 
having a great deal of work in progress. 


The Coal Market. 


Extreme quietness characterises the Northern 
coal market. The stagnation of business is more apparent 
than at any time since the outbreak of war, one of the 
principal causes being the falling-off on contract account 
caused by the declaration of the North Sea as being a 
military area. This, of course, has enabled contract 
shippers to cancel foreign sales under the war clauses, 
and consequently the requirements have been seriously 
curtailed. Consumers on the Continent, of course, must 
have coals, but owing to the high freights are holding off 
to the utmost limitation; hence the poor demand. At 
the near French ports there is a serious block of tonnage, 
and shippers are afraid to send further tonnage. For 
instance, the tenders of the French State Railways are 
now due, but as they have to include delivery into trucks, 
many shippers are afraid to tender owing to a total in- 
ability to get any offers or guarantees from the other side 
to cover the demurrage on steamers discharging into 
trucks. From this cause it is doubtful whether many 
firms will tender for the supply. The war between Great 
britain and Turkey will not of itself affect the Northern 





coal trade greatly, but indirectly it will have an influence 
on shipping. Turkey is not a large buyer of coal, though 
the quantity it takes varies considerably. In recent 
periods the quantity of coal sent from Great Britgin to 
Turkey has varied from 24,000 tons to 60,000 tons monthly, 
but for the month of September—the last reported—no 
coal was reported sent to Turkey. From the North-East 
Coast ports there are sent to Turkey (European and Asiatic) 
from 70,000 to 158,000 tons of coal yearly, and out of this 
by far the largest part is sent to Constantinople, which 
has in recent years taken large but varying quantities 
of coal from Blyth. An important concession has been 
secured by the Newcastle Advisory Committee as regards 
bills of lading. Under the recent Order in Council 
merchants were severely handicapped in their business by 
the fact that a stamped bill of lading giving the name of 
the actual consignee of the cargo and the destination of 
the same must be handed to the Customs House before a 
ship could leave. The Committee, after conferring with 
the Customs authorities, has obtained the concession that 
while these bills of lading must still be stamped, and must 
be certified to be an exact copy of the negotiable bill of 
lading to be issued on ascertainment of the exact quantity 
shipped, an approximate quantity will be allowed to be 
named. This bill of lading, however, is for the purpose 
of the Customs only, and in order to prevent such bill of 
lading being negotiated, this fact must be stamped upon 
the document. Merchants have been informed that under 
no consideration whatever are they to issue bills of lading 
to order. The bills must contain the name of the con- 
signee, otherwise the cargo of coal will be liable to confis- 
cation. War risk insurance rates on coal cargoes are still 
a serious item. Recent quotations are firmly held. Marine 
war risk insurances are also very firm, and association fees 
may be taken as being about double what they were. The 
following are the principal coal quotations :—Northum- 
berlands: Best Blyths, 13s.; seconds, 10s. 9d. to Ils. 
best smalls, 8s. 3d.; unscreened, 10s. to 1ls.; households, 
15s. to 16s.; bunkers, 10s. 6d. to 11s.; Tyne prime steams, 
12s. 6d.; Tyne second steams, Ils. to lls. 3d.; special 
smalls, 9s. 6d.; ordinary smalls, 7s. 6d. Durhams: 
Best gas, 12s. 6d.; second gas, lls. to lls. 3d.; special 
Wear gas, 13s.; smithy, 10s. 6d.; coking, unscreened, 
10s. to 10s. 6d.; coking, smalls, 9s. 6d. to 10s.; bunkers, 
10s. 6d. to 11s.; best bunkers, lls. 9d. to 12s. The freight 
market is excited, tonnage is offering sparingly and there 
is keen competition for all available tonnage. As much 
as 15s. has been paid for the Mediterranean. 


Durham Miners’ Wages Reduced. 


A meeting of the Durham Conciliation Board for 
the regulation of the wages of miners in the county during 
the ensuing three’ months was held this week. There 
had been no change since May, when the wages were 
reduced 2} per cent., making the wages 57} per cent. 
above the basis of 1879. A reduction of 3} per cent. was 
decided upon, making the wages now 53} per cent. above 
the basis of 1879. 

LATER. 
Marked Improvement in the Iron Market. 


A decidedly better tone has developed in the 
Cleveland iron market, there being more disposition to 
trade ; values show marked upward tendency. No. 3 
Cleveland pig has advanced to 49s. 9d.; No. 1, to 52s.; 
No. 4 foundry, 49s. 3d.; No. 4, forge, 48s. 9d.; mottled 
and white iron, 48s. 3d., all for prompt delivery. About 
6d. above these rates is named for forward business. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Dull Markets. 


One week is pretty much like another at present 
so far as general business is concerned. Things are moving 
very slowly, and there does not appear to be any sign of 
a betterment, but rather a growing opinion that easier 
conditions will prevail. On almost every hand, and 
particularly in the iron and steel trades, there is an urgent 
need of new business, and many of the works are experi- 
encing considerable difficulty in obtaining fresh material 
for the mills. Some are working very irregularly, and, 
even with depleted staffs, owing to the war, have no 
difficulty in giving quick delivery of any new business 
that may be offered. Further, although a considerable 
portion of the Indian and Eastern trade generally, apart 
from Government business and railway orders, was 
perhaps not of a very high-class quality, still the bulk 
was fairly heavy, and immense quantities of hoops, iron 
and steel bars, spring steel and kindred lines were regularly 
shipped from Scotland. These markets have, unfor- 
tunately, purchased very sparingly within the last few 
months, but possibly the destruction of the Emden and 
K®6nigsberg may lead to some revival of trade. The price 
is the determining factor in the business world to-day, 
and the enormous trade which both Germany and Belgium 
successfully established in oversea markets was far more 
on account of price than of quality, and if we are to main- 
tain our supremacy in the markets of the world it will 
not be altogether on the score of quality. Some markets, 
of course, will only take the best quality of goods, and 
specify such when ordering, but for the requirements of 
many of the foreign markets an inferior grade is quite 
suitable. However, it is the duty of our home manu- 
facturers to adjust themselves to the altered condition 
of things, and be able when necessary to meet the needs 
and requirements of every market, both as regards price 
and quality. 


The Labour Position. 

Generally speaking, the position of labour in 
Scotland continues satisfactory. Employment in most 
of the leading industries in which male workers are engaged 
is still good. In Glasgow, for instance, the statistics 
collected by the Labour Exchange indicate that there is 
now considerably less unemployment than was the case 
in the earlier weeks of the war. On August 28th there 
were on the register of the Exchange 11,326 insured and 
2981 uninsured workmen idle, while on October 30th 
there were 5185 insured and 1655 uninsured workers 
returned as idle. Although these figures relate only to 





those men who come under the unemployment section of 
the National Insurance Act, they may be taken as indica- 
tive of the general state of the labour market. A further 
example of the improv t in the industrial outlook is 
the increased employment at the great Singer factory at 
Clydebank. It is stated that the number of workers 
getting only two days’ work weekly is this week less than 
on any previous week since short time was adopted, and 
that proportionately the numbers on four, five and five 
and a-half days per week has increased. Work in the 
shipyards and engineering shops on the Clyde and district, 
apart from firms working on Admiralty and War-office 
contracts, is still proceeding on fairly satisfactory lines, 
and employment is for the most part regular. 





Shipping at Glasgow Harbour. 


A fair business has been done during the past 
week in spite of the fact that iron ore imports were light 
and coal shipments nothing special. Repair and overhaul 
work is brisk, twelve vessels being in hand at the moment, 
while the fleet of new steamers fitting out numbers fourteen. 
The demand for second-hand to: has fallen off of 
late, but there is little doubt that before long there will 
be a strong market for handy steamers for service in 
colonial waters and in the Far East. As usual, buyers’ 
ideas as to price will be a bit out, but on this occasion it 
appears as if sellers would experience little difficulty in 
obtaining their own money. When things have steadied 
down it will be found that there is ample employment 
to be had, and owners will not be keen to part unless 
at their own figure. There is still no, indication that the 
tramp owner’s faith in the future is sufficiently robust 
to warrant the placing of orders for new tonnage. The 
orders recently placed have been for liner tonnage and 
oil tankers, and not many of either class, the Ellerman 
Lines, the New Zealand Shipping Company and the Shaw, 
Saville combination being chief of the former, with possibly 
two large steamers for the Canadian Pacific to follow on. 
The closing of the northern entrance to the North Sea 
does not very materially affect Glasgow shipping, the 
only regular line of steamers being Glen and Co.’s, whose 
boats will now require to go by the south coast. The 
Scandinavian services with the States and Canada, 
several Liverpool, Manchester and Belfast traders, and 
fishing craft are said to be practically the only other 
vessels going round the north of Scotland; but Messrs. 
Langlands’ round-Britain voyage, and the Antrim [ron 
Ore Company’s steamers between Belfast and the Tyne 
will also be affected. 


Timber. 


No change of note has occurred in the position 
of the timber trade. There is an active demand for 
material for War-office purposes, but apart from that busi- 
ness is quiet. Any buying which is taking place is for 
immediate requirements only, and there is a general 
disinclination to enter into engagements for forward 
delivery at current prices, not so much perhaps because 
of any expectation of a decline in values as of the difficulty 
experienced in gauging future demands. The present 
activity is to a large extent artificial, just’ as prices also 
are in some instances, and it is impossible to discover how 
long these conditions may last. With regard t the future 
of prices, the points favouring the likelihood of their still 
further advancing are the steady reduction in stocks, and 
the fact that, qutside of spruce, imports have been 
unusually light, while anything now coming forward 
involves higher freight and insurance rates. Imports 
during the week include pine and spruce deals from Canada 
and a cargo of American hardwoods. 


Pig Iron. 


Conditions in the Scottish pig iron trade have not 
improved during the past week, and the slackness of the 
demand is reflected in the easy tendency of prices and the 
continued increase of stocks in makers’ hands. The 
export business is not satisfactory and consumers at home 
are buying only what they actually require for their imme- 
diate purposes. There are seventy furnaces in blast in 
Scotland at present, compared with sixty-six in the pre- 
ceding week and eighty in the corresponding period of 
1913. The import of pig iron into Grangemouth from 
Middlesbrough and district during the past week amounted 
to 4505 tons. The want of support and the lack of interest 
in the Glasgow pig iron warrant market is shown by the 
fact that the total turnover throughout the past week was 
only 3500 tons of Cleveland iron, which changed hands 
over two sessions, one at the beginning of the week and 
the other at the end, while the intervening sessions were 
absolutely idle. Prices have scarcely moved and Cieve- 
land iron closed at 49s. 0$d. per ton cash buyers, compared 
with 49s. 1d. in the preceding week. 


Quotations. 


Prices of Scottish makers’ iron have been reduced 
on an average 6d. per ton, with the exception of Langloan, 
which is 2s. per ton lower, and are as follows :—Monkland, 
f.a.s. at Glasgow, No. 1, 62s. 6d.; No. 3, 61s.; Govan, 
No. 1, 62s.; No. 3, 61s, Carnbroe, No. 1, 66s. 6d.; No. 3, 
32s.; Clyde, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Gartsherrie, 
Summerlee, Calder, and Langloan, Nos. 1, 68s.; Nos. 3, 
63s.; Glengarnock, at Ardrossan, No. 1, 69s. 6d.; No. 3, 
64s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 62s.; 
No. 3, 6ls.; Daimellington, at Ayr, No. 1, 63s.; No. 3, 
6ls.; Shotts, at Leith, No. 1, 68s.; No. 3, 63s.; Carron, at 
Grangemouth, No. 1, 68s. 6d.; No. 3, 63s. 6d. per ton. 


Finished Iron and Steel. 


The finished steel trade in Scotland continues in 
an unsatisfactory position. Specifications for ship plates 
are scarce and mills are poorly employed, while sectional 
makers are complaining of a shortage of heavy work and 
outputs are suffering accordingly. Mills engaged in the 
rolling of light sections, however, have work on hand for 
a considerable time ahead. So far as the home trade is 
concerned little fresh business is passing, shipbuilders and 
consumers generally contenting themselves with placing 
orders for their immediate requirements. In some cases 
works have received orders involving a fair tonnage from 
the Admiralty and War-office. The export demand is 
being affected by the risks incurred in shipping. The 
various branches of the iron trade are also extremely 
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quiet. Black sheet makers are badly in need of more 
orders, particularly in the case of thin gauges, which are 
in very quiet demand owing to the poor condition of the 
galvanised sheet trade. Makers of malleable iron products 
are comparatively inactive in all departments—iron bars, 
hoops, and strips atid steel bars. The present production 
of the works is much-below their output capacity, and the 
scarcity of fresh orders does not promise well for the 
future, though a little improvement is noticeable in the 
export demand. 


The Coal Trade. 


Business in the Scottish coal trade has progressed 
on practically the same lines as during last week. 
The market in the West of Scotland is still fairly firm and 
values on the whole are higher. The best qualities of 
splints and ells are well booked, and navigations are improv- 
ing, but steams are still disappointing. Washed produce 
is plentiful and prices easy, although orders are fairly 
numerous. While values are tending higher in the mean- 
time there is evidence to the effect that collieries are 
becoming uneasy at the continued scarcity of tonnage for 
Mediterranean destinations, to which markets splint is 
shipped in large quantities, and unless tonnage is forth- 

oming in greater volume prices are likely to recede. In the 
Lothian district conditions are quieter again and the out- 
look is not encouraging, and all round the supply of coal 
is in excess of the demand. Collieries in Fifeshire have 
booked a good deal of business, and with heavy arrivals 
of tonnage at Methil and Burntisland steady work is 
assured for a while. Loading operations, however, are 
considerably hampered through the work at the docks 
being limited to the hours between sunrise and sundown, 
and demurrage is, it is feared, not infrequent. First 
class steams are easy, while third class qualities are very 
quiet, but navigations are doing a large business and 
smalls of all sizes are moving off in large volume. The 
aggregate shipments from Scottish ports during the past 
week amounted to 245,189 tons, compared with 245,176 
in the preceding week and 322,360 tons in the correspond- 
ing week of last year. Ell coal is quoted f.o.b. at Glasgow 
12s. to 12s. 3d.; splint, lls. 9d. to 14s. 3d.; navigations, 
14s. to 14s. 6d.; steams, 10s. 9d. to 12s.; treble nuts, 
lls. 6d. to lls. 9d.; doubles, 10s. 3d. to 10s. 6d.; singles, 
10s. to 10s. 3d. per ton. 


Spanish Pitwood for Scottish Coalfields. 


Bo’ness importers are making a trial of Spanish 
pitwood, which is so largely used in Cardiff, and if found 
suitable for the pits in the Lothians and Fife further sup- 
plies may be got. The steamer Wenceslac arrived from 
Spain during the past week with a large cargo for Messrs. 
Harrower, Welsh and Co. Three cargoes of props are 
due from Archangel. The new North Sea regulations will 
doubtless lead to additional pilotage, but they are not 
expected to hamper the pitwood trade to any extent. 








WALES AND ADJOINING COUNTIES. 
~ (From our own Correspondent.) 


Cardiff Coal Trade. 

As indicated last week, the tendency of the 
market was towards pronounced dullness and decided 
weakness for prompt loading owing to the insufficiency 
of tonnage. Before the week was out, as a matter of fact, 
many collieries were compelled to stop work on account 
of the shortage of empties, the outcome of tonnage not 
being handy. Bad weather was to some extent a con- 
tributory cause to the difficulties in which collieries became 
involved. Tonnage which was already chartered was 
delayed, in many cases being the best part of a week 
behind its expected time of readiness to load, and thus, 
being entirely out of position, collieries’ arrangements 
were hopelessly upset, and there was no option, with the 
supply of empty trucks exhausted, but to suspend opera- 
tions at the pits. The amount of tonnage offering on the 
freight market was so limited that freight rates were 
daily advancing so rapidly that new business was practi- 
cally impossible for merchants, while it was pretty generally 
known that chartering for some time had been far below 
what is calculated to be necessary to keep the market on 
a sound basis. The amount of tonnage taken up last 
week was about 208,000 tons, whereas 350,000 to 400,000 
tons is regarded in normal times as requisite to keep 
collieries going, so that, making allowance for diminished 
outputs due to so many men being away, chartering is 
utterly inadequate, and it has to be remembered that in 
the week previous to last week the amount of tonnage 
taken up was only 163,000 tons. It therefore required 
very little disturbance in shipping to create trouble for 
the collieries, and as the tonnage on time charter to the 
Admiralty was also backward through the bad weather, 
all classes of coals from the very best downwards suffered. 
The outlook at the end of last week was consequently 
by no means bright, and when it was found on Monday 
that arrivals of vessels over the week-end were unsatis- 
factory it became very evident that the position of collieries 
was even worse. The number of collieries idle was very 
considerably increased, and values of coals for spot loading 
were extremely weak. Such a change in about a week 
or so was not expected, and, in fact, the declaration of 
the Admiralty that the North Sea must be regarded as a 
military area was thought to improve the prospects of 
trade in South Wales, but, so far, it has not made its effect 
apparent to any appreciable extent. As a matter of fact, 
before the North Sea was declared a military area ship- 
owners, in spite of the higher freights ruling from the Tyne, 
showed in many cases a preference for their ships to load 
at South Wales ports rather than run any undue risk by 
sending their boats to the East Coast. It is probable that 
fairly numerous orders for coal supplies have been diverted 
to this district, but at the moment it is doubtful whether 
much of the business has yet been definitely placed, owing 
to the tonnage scarcity. The great scarcity of boats is 
not altogether surprising when it is recollected how many 
vessels have been sunk or are held up in various ports, 
how many vessels have gone out to the United States to 
take advantage of the high homeward freights, which 
mean good business, and the quantity of tonnage which 
is slow to be discharged at French ports. The prospects 





are that supplies will rule very irregular for some time, 
and that for two or three months the amount of tonnage 
available will at its best be none too satisfactory. The 
shortage of steamers was mainly the reason for Newport 
making such a poor show as regards foreign coal exports 
last week, but otherwise shipments came out remarkably 
well, and were far better than could have been expected 
at South Wales ports. Exclusive of Admiralty takings, 
foreign exports from Cardiff, Newport, Swansea, and 
Port Talbot came to about 384,460 tons, which was 145,449 
tons less than the figure for the corresponding period of 
1913. From Cardiff the total sent away to foreign desti- 
nations was 214,996 tons, which was 97,724 tons less than 
last year, but Newport shipments were poor, and only 
came to 48,169 tons, which was less than half the amount 
for the corresponding period of last year. Swansea came 
out well with over 75,000 tons, a decrease of about 20,000 
tons on the previous year, while Port Talbot shipments 
improved, and reached 48,321 tons, or 21,098 tons more 
than in the corresponding period of 1914. 

At the docks it was reported that there was a number of 
vacant loading berths, and therefore it was unlikely that 
shipments for the current week will come out very satis- 
factory. The high freights are killing fresh business, 
and judging from the tendency, rates have not yet touched 
top. The difficulty of foreseeing what freight rates are 
likely to be during the next three months has been the chief 
trouble with firms tendering for the supplies required 
by the French State Railways authorities. These tenders 
had to be in on Tuesday, although at first merchants 
were asked to send them in on Friday, the 13th inst., 
from which it was concluded that the authorities were 
eager to fix up the business, as the supplies are required 
as soon as possible. The period of delivery is from the 
date of acceptance of tender over the next three months. 
The requirements are for 20,000 tons of Newport large 
coals and 95,000 tons of Cardiff or Newport semi-bitu- 
minous smalls, in addition to which prices were asked for 
95,000 tons of Durham coking smalls. With regard to the 
coals from this district, the delivery in the case of the 
20,000 tons of Newport large was stipulated as follows :— 
Dieppe, 3000 tons ; Havre, 3000 tons ; Rouen, 3000 tons ; 
Honfleur, 2000 tons ; and Caen, St. Malo, and St. Nazaire 
or Nantes, 3000 tons each. In the case of the small coals, 
the ports and quantities are :—Dieppe and Rouen, 10,000 
tons each; Havre, 6000 tons; Honfleur or Trouville, 
6000 tons; Caen, 18,000 tons; St. Malo, 15,000 tons ; 
Brest, 2000 tons; St. Nazaire, 6000 tons; Nantes, 8000 
tons; Sables, 2000 tons; La Pallice, 9000 tons; and 
Bordeaux, 3000 tons. It is expected that the prices sent 
in will display a good range, and, of course, be consider- 
ably higher than usual in consequence of the abnormally 
high freight rates, while a further factor in calculating 

rices is that of the demurrage costs likely to be incurred. 

t is well known that all the French ports are very con- 
gested, and in the case of Rouen it is reported that there 
are about thirty steamers waiting discharge, so that 
delays and demurrage costs are a very important considera- 
tion. It would cause no surprise if the tenders sent in 
were so high that the authorities turned them down, and 
instead of arranging the business on the c.i.f. basis, fixed 
up their requirements as regards the coals separately and 
utilised their own tonnage for transporting the supplies. 
Merchants certainly regard the present time as most 
inopportune for taking on business to which any great 
risk attaches. Current values of coals are very difficult 
to gauge. Very big concessions have been made upon 
the prices nominally ruling, and in cases where a buyer 
had a vessel and tip ready. But the position is this, 
that as soon as the colliery salesman secures suflicient 
business to stave off stoppage of work at the pits his price 
is back on the higher basis. It is all a case of hand-to- 
mouth with the collieries. Even collieries with Admiralty 
orders have been hard pressed to keep going, because 
Admiralty tonnage is out of position. Best Admiralty 
coals still nominally rule about 22s., but this figure could 
be shaded, as the Admiralty is not shipping so heavily, 
and consequently has released coals for disposal on the 
market or for private contractors. Ordinary second 
qualities have been freely offered, and are not worth more 
than 17s. 6d. to 18s. Dry coals have fallen away more 
than other descriptions owing to the temporary decline 
in the demand, and scarcity of tonnage. Best drys rule 
about 20s., and ordinary qualities 17s. 9d. to 18s., whereas 
little more than a week ago collieries were talking of 20s. 
to 21s. Monmouthshires are also weak, and round about 
17s. is quoted for best black veins, although sellers found 
it difficult to get business at this figure, Western Valleys 
being on the basis of 16s. to 16s. 6d., and best Easterns 
15s. to 15s. 6d. Nos. 2 and 3 Rhondda have not shown 
much change, while nuts and beans rule firm, but small 
coals have been erratic. 

The suspension of work at so many collieries has cut 
down the amount of bunker coals very considerably, and 
the result of the reduced output is that best bunkers 
have advanced in price to about 8s. to 8s. 3d., but cargo 
sorts, for which there has not been much inquiry, remain 
easy with values for best descriptions about 6s. 3d. Coke 
is steady, but patent fuel makers are much in need of 
prompt orders, and their stocks are very full up. Prices 
are about 16s. to 17s., but more nominal than anything 
else. Pitwood has steadily improved to 22s, to 22s. 6d., 
but remains about these prices, as although there is not 
much wood coming along, the difficulty of securing empty 
wagons is exercising a check upon the upward tendency 
that would otherwise be very noticeable. 

LATER. 

The shortage of tonnage continues to play havoc with 
the collieries and values are receding for spot shipment. 
Admiralty collieries are even worse off than others in some 
cases, and it is reported that several have been idle for 
three days in succession. As previously pointed out, the 
position of collieries supplying coals to the Admiralty is 
not so enviable as might be supposed, especially under the 
conditions prevailing. The fact that collieries are under 
obligation to meet the Admiralty’s necessities first and 
that permission to dispose of surplus quantities to the 
ordinary consumer has to be obtained, means that sales- 
men cannot book up ahead much or even at all. The 
result is that at a time like the present the Admiralty is 
unable to give the collieries prompt stems and the notice 
allowing them to dispose of their coals elsewhere is so short 
that,-the collieries are immediately in difficulties. It has 
been far from easy for salesmen to come on the market 





and pick up spot business, as the freight rates for ready 
tonnage are too high to encourage merchants to consider 
any business except such as they are bound to arrange in 
order to work off their most pressing requirements. 

The superior steam coals, however, remain nominally 
unaltered, but there are no dealings of any magnitude in, 
them at the prices ruling. Ordinary second Admiralties 
have been done at 17s. 6d. Drys are also weak for spot 
shipment and for the best 20s. is as much as they aro 
worth, while ordinary descriptions are now quoted about 
17s. 6d. to 17s. 9d., and the collieries are hard up for 
orders. Lower figures will probably rule before the week 
is out. Monmouthshires have come down to 16s. 6d. to 
17s. for best black veins, 16s. to 16s. 3d. for Western 
Valleys, and 15s. to 15s. 6d. for best Easterns, while ordi- 
ary Easterns are obtainable about 14s. 6d. to 15s. Thes» 
prices, however, do not hold good for forward business, for 
which collieries are asking higher figures. Through so 
many collieries being idle outputs have suffered, and as 
a consequence best bunkers have advanced to 8s, 6d. to 
8s. 9d. and second qualities 7s. 9d. to 8s. 3d., but cargo 
sorts are as weak as ever. 

It is early yet to hear anything definite regarding tlw 
tendering for the French State Railways’ contract, but 
as further indicating the awkward position of firms 
sending in prices it may be mentioned that in addition to 
the puzzle presented them as to what freight rates are 
likely to be over the next three months, consideration has 
to be given to the fact that with tonnage scarce and men 
daily being recruited for the Army it is by no means unlike! y 
that production will in the future suffer to such an extent 
that prices of small coals generally may harden very 
materially. As things are, merchants who are in for the 
French State Railways’ business could not cover them- 
selves for their requirements over the next three months 
at the prices now ruling for small coals. Under ordinary 
circumstances tenders for the French State Railways have 
run about 16f. to 17f. c.i.f., but it is not expected that on 
this occasion any price under 20f. will be put in, and the 
probability is that prices will range several francs highor. 
Patent fuel continues to rule unsteady and irrregular and 
makers cannot see very far ahead. Pitwood has turned 
easier, this being due to the difficulty of securing empty 
wagons and prices are about 21s. 6d. to 22s. 


The Moratorium, 


Traders by this time have had full time to digest 
the Treasury scheme for relieving those who have large 
sums tied up abroad and have now to meet their pre- 
moratorium debts. It is, however,: surprising how little 
attention has been given to the subject. It is hardly 
mentioned on the Exchange, and there appears to be no 
interest in the question. If any evidence were required 
that no unfortunate results to individual firms were 
expected, this in itself is sufficient. One is inclined more 
than ever to the belief that firms indebted to the collieries 
and without the means to meet in full their obligations 
have already made their arrangements with them. As 
far as can be ascertained the Treasury scheme is con- 
sidered very satisfactory. The question has been asked 
whether in view of the fact that the Treasury scheme only 
permits of a maximum advance of 50 per cent. upon out- 
standings, creditors will be satisfied with firms affected 
only paying up 50 per cent. of their pre-moratorium 
debts. But the reply is that should creditors press for 
the full amounts owed to them and action in the courts 
be taken then the Courts (Emergency Powers) Act, 1914, 
comes into operation. There is therefore very little 
satisfaction to be obtained by creditors adopting this 
course, and it would not be surprising if little more were 
heard of the whole question. 


Labour Situation. 


There is not much that is materially new in the 
labour situation in South Wales, excepting that the 
shortage of tonnage and scarcity of railway trucks has 
entailed a temporary suspension of work at a large number 
of collieries ; but nothing is heard of distress, inasmuch as 
good money has been earned in the coalfield, and to work 
short time does not inflict any hardship at the moment. 
At practically all the docks imports have fallen away, but 
during the past Week or so there has been a fairly steady 
exodus of men to join the forces, so that what work has 
been about has been sufficient for the labour that is avail- 
able. The ship repairing industry continues on a steady 
level without being brisk, while British seafarers are at a 
premium. Sufficient men to meet requirements of owners 
are not available. 


Approximate Values. 


Steam coal :—Best Admiralty large, 21s. to 
best seconds, 19s. to 20s.; seconds, 17s. 6d. to 18s.; ordin- 
aries, 17s. to 17s. 3d.; best drys, 20s. to 20s. 6d.; ordinary 
drys, 17s. 9d. to 18s.; best bunker smalls, 8s. 3d. to 8s. 6d. ; 
best ordinaries, 7s. 6d. to 8s.; cargo smalls, 5s. 6d. to 
6s. 3d.; inferiors, 4s. 6d. to 5s. 3d.; washed smalls, 9s. 6d. 
to 11s. 6d.; best Monmouthshire black vein large, 16s. 9d. 
to 17s. 3d.; ordinary Western Valleys, 16s. to 16s. 3d.; 
best Eastern Valleys, 15s. to 15s. 6d.; seconds Eastern 
Valleys, 14s. 6d. to 15s. Bituminous coal: Best house- 
holds, 19s. to 20s.; good households, 17s. to 19s.; No. 3 
Rhondda large, 16s. 6d. to 17s.; smalls, 10s. to I1s.; 
No. 2 Rhondda large, 13s. to 13s. 3d.;\ through, 
10s. 6d. to 11s.; smalls, 7s. to 7s. 6d.; best washed nuts, 
17s. to 18s.; seconds, 14s. 6d. to 15s.; best washed 
peas, 14s. 6d. to 15s.; seconds, 13s. to 13s. 6d. Patent 
fuel, 16s. to 17s. Coke: Special foundry, 29s. to 30s.; 
good foundry, 22s. to 25s.; furnace, 17s. to 19s. Pitwood, 
ex ship, 22s. to 22s. 6d. 


22s.; 


Newport (Mon.). 


Monmouthshire collieries have suffered very 
substantially owing to the paucity of tonnage. Ship- 
ments last week were less than half the amount for the 
corresponding period of last year. Quite a number of 
the leading collieries have had temporarily to suspend work 
this week, so that very little improvement in shipments 
can be looked to for the present week. Values for imme- 
diate loading are easy and are dependent solely upon the 
position of tonnage. In comparison with other descrip- 
tions Western Valleys have been pretty steady. These 
coals are very well sold and are rather more fortunate in 
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having vessels in dock. Sellers are quoting round about 
16s. to 16s. 3d. for early shipment. Eastern Valleys have 
been the weakest section and some best Easterns have 
peen freely offered at 15s, and the inferior sorts down to 
4s. 6d. Small coals are very irregular, while patent fuel 
is easy and stocks are heavy. Pitwood remains pretty 
firm at 22s. to 22s. 6d. Approximate prices :—Steam 
coal: Best Newport black vein large, 16s. 9d. to 17s. 3d.; 
Western Valleys, 16s. to 16s. 3d.; Eastern Valleys, 15s. 
to 15s. 3d.; other sorts, 14s. 6d. to 14s. 9d.; best smalls, 
jis. 3d. to 6s. 6d.; seconds, 5s. 9d. to 6s. Bituminous 
coal : Best house, 18s. to. 19s.; seconds, 16s. 6d. to 17s. 6d. 
Patent fuel, 16s. to 17s, Pitwood, ex ship, 22s. to 22s. 6d 


Swansea. 

Despite the shortage of tonnage the tone of the 
coal market has continued very steady so far. Business 
however, has not been quite so active. Still last week 
made a good showing so far as exports were concerned, 
but the total trade of Swansea suffered through imports 
marking a falling off. The total amount of coal shipped 
came to 75,860 tons, which is about 20,000 tons below the 
figure of the corresponding period of 1913. The total trade 
ot the port came to 103,643 tons, as compared with 115,539 
tons in the preceding week and 150,188 tons in the corre- 
sponding week last year. The figures are now to hand 
regarding the volume of trade for the month of October, 
and the return shows that there was an improvement of 
115,000 tons on the month of September ; but set against 
the corresponding month of last year the figures show a 
shrinkage of 190,000 tons. The import trade was very 
unsatisfactory, and amongst the exports coal shipments 
fell 88,000 as compared with twelve months ago, and 
patent fuel 40,000 tons. The trade of the port for the ten 
months of this year was, however, better than for the 
same period of 1912, which was the year of the coal strike. 
So far as the coal trade is concerned the collieries are fairly 
well booked up, and this despite the hampering influence 
of tonnage shortage goes some way towards keeping up 
values. Large anthracite coals maintain recent prices 
and in the case of red veins values have even marked a 
slight advance. The demand for machine-made beans 
and peas has not been quite so good and values have barely 
been upheld. Stocks of rubbly culm and duff are still 
heavy and prices display no improvement. Patent fuel 
is practically no better than a week ago, but outputs are 
restricted owing to so many men being away. Approxi- 
mate quotations :—Anthracite : Best malting large, 22s. 
to 24s. net ; second malting large, 20s. to 21s. 6d. net ; 
big vein large, 19s. 6d. to 22s., less 24 per cent.; red vein 
large, 15s. 6d. to 16s. 6d., less 24 per cent.; machine-made 
cobbles, 22s. 9d. to 24s. 9d. net; French nuts, 24s. 6d. 
to 25s. 6d. net ; German nuts, 23s. to 24s. 6d. net ; beans, 
18s. to 19s. net; machine-made large peas, 13s. 3d. to 
l4s. net ; rubbly culm, 3s. 9d. to 4s. 3d., less 24 per cent.; 
duff, 2s. 6d. to 3s. net. Steam coal, best large, 18s. 6d. to 22s., 
less 24 per cent.; seconds, 17s. to 18s. 3d., less 24 per cent.; 
bunkers, 10s. 3d. to Ils. 6d., less 24 per cent.; smalls, 
ds. Gd. to 6s. 9d., less 24 per cent. Bituminous coal : 
No. 3 Rhondda large, 17s. to 18s., less 24 per cent.; through 
and through, 13s. 6d. to 14s., less 2$ per cent.; smalls, 
Ys. 6d. to 10s. 6d., less 24 per cent. Patent fuel, 15s. 9d. 
tu 16s. 3d., less 24 per cent. 


Tin-plate and Other Quotations. 

Shipments of tin-plates last week from Swansea 
were up to a good level, and in fact were quite a normal 
quantity. The total was 99,806 boxes. Stocks have been 
rather reduced and the demand continues fairly satis- 
factory, though prices are not holding up well, and there 
are still very considerable numbers of works in South 
Wales that have yet to start operations. The following 
are the official prices on the Swansea Metal Exchange :— 


1C., 20 14 112 sheets, 12s. 7}d. to 12s. 9d.; LC., 
28 20 x 56 sheets, 13s. to 13s. I4d.; LC., 28 x 20 


x 112 sheets, 25s. 6d.; 1.C. ternes, 28 20 x 112 sheets 
23s. to 23s. 3d. Block tin, £139 to £139 10s. per ton 
cash. Copper, £50 to £50 10s. per ton cash. Iron and 
steel :—Pig iron: Welsh hematite, 70s. dd.; East Coast 
hematite, 69s. to 70s. c.i.f.; West Coast hematite, 73s. 
c.i.f. Steel bars: Siemens, £4 15s. per ton; Bessemer, 
£4 15s. per ton. Steel rails, heavy sections, £6 7s. 6d. per 
ton. Iron ore: Rubio, 17s. to 17s. 6d. 
° LATER. 

Later information shows that so far as tin-plates are 
concerned business shows comparatively little expansion, 
though the tone is inclined to be better. Orders, however, 
are slow and the majority of works are by no means well 
off for them. The price of block tin has advanced, with 
the result that tin-plate prices have been raised, but they 
show no sign of holding up. The steel trade is reported 
to be in an improved position, but the galvanised trade 
continues to be depressed and works are on short time. 
Spelter works are busy and there is great activity at the 
Mannesmann tube works, 


Newport Metal Exchange. 

The local iron and steel trades displayed no fresh 
development and values showed a drooping tendency, 
business being limited. At the rail mills, bar mills, and 
blast furnaces the conditions are unaltered, and official 
quotations are nominally unchanged. In the tin-plate 
section things are by no means satisfactory and for orders 
that are placed concessions are demanded. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Burcon anp Batt, Limited, of La Plata Works, Malin 
Bridge, Sheffield, inform us that they have appointed Mr. 
Edward Pennington, of 2, Fen-court, Fenchurch-street, London, 
E.C., as their London representative. 

WE are informed that the Premier Cooler and Engineering 
Company, Limited, of Broadway-court, Broadway, West- 
minster, London, 8.W., has purchased from Balcke and Co., 
Limited, their London works, and has obtained an exclusive 
licence to manufacture their cooling towers, air filters and oil 
separators. It has also secured the services of their technical 
staff which has been engaged in the manufacture of these 
specialities, and Mr. F. A. Yerbury has been appointed manager 
of the sales department, This company, we are informed, 
consists entirely of British shareholders with a British board 
of directors, and its products will be manufactured in their 
entirety in this country by British labour, of material purchased 
from British firms. Its telephone number is Victoria 1387, and 
its telegraphic address, ‘‘ Precooler, Vic., London.” 








BRITISH PATENT SPECIFICATIONS. 


When an it tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete Specification. 

Any person may, on any of the grounds mentioned: n the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 

















INTERNAL COMBUSTION ENGINES. 


10,923, May 4th, 1914.—IMprovEMENTS RELATING TO INTERNAL 
ComBusTion Encines, C. Day and G. E. Windeler, of 
Mirrlees, Bickerton and Day, Limited, Hazel-grove, near 
Stockport. 


To prevent damage by failure of the forced lubrication system, | 


this invention provides means for giving an audible warning 
and cutting off the fuel supply when the lubricating oil pressure 
falls below a predetermined amount, The pipe A admits the 
oil behind the piston B, the piston-rod of which carries a cone 
C. On this cone two levers DE rest. The lever D operates 
an arm F, which makes and breaks an electric circuit containing 
a bell G. The lever E is connected with the weighted arm H 
and with an upright arm J. K is a bobbin that can be raised 
by means of the handle L, and that in its highest position permits 
the operation of the fuel pump, which it controls through the 

N is a catch lever, the top end of which is in line with 
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the end P of the piston-rod. To start the engine the bobbin K 
is raised by the handle L and is held up by the catch lever N. 
This permits the fuel pump to operate. As pressure accumulates 
behind the piston B the end of the piston-rod P strikes the top 
of the lever N and releases the bobbin from this catch. At the 
same time the movement of the lever E produced by the move- 
ment of the cone C to the right allows the lever arm J to slip 
beneath the collar Q of the bobbin and so support it in its former 
position. Should tbe oil pressure fall at any subsequent time 
the cone © recedes, and if the fall is great enough the arm F will 
close the electric circuit and ring the warning bell G. A little 
further fall of pressure will release the arm J from beneath the 
collar Q, thus allowing the bobbin K to fall, so stopping the 
fuel pump.—October 21rt, 1914. 


12,314. May 19th, 1914.—Mutti-cytinpEeR Encrng, 8. Alder, 
78, Dundas-street, Sunderland, Durham. 

To improve the balance and reduce vibration, one large cylin- 

der A is opposed at 180 deg. to two smaller cylinders BC. The 

area of cylinder A is equal to the combined areas of cylinders 
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BC. The weight of piston D and connecting-rod E with the 
crank-pin F is equal to the combined weights of pistons G H, 
connecting rods J K and crank-pins LM. The crank webs are 
also in balance. The cylinders B C have a common combustion 
space N and common inlet and exhaust valves.—October 21st, 
1914, 


DYNAMOS AND MOTORS. 


23,281. October 15th, 1913.—Iwprovep Mzrans For PURIFYING 
THE AIR SUPPLIED FOR CootiInG ELEcTRIC GENERATORS, 
Heenan and Froude, Limited, of 4, Chapel-walks, Man- 
chester, and Walter Wheal, of the same place. 

The electric generator A is of any ordinary construction, and 





to it is connected by a conduit B an air filter comprising a rotary 
drum C constructed of convolutions of sheet metal, cloth, or 
other material mounted in an enclosed casing containing water, 
in which it is partially immersed. In the air outlet of the filter 
at the end of the drum a number of baffle plates, grids, or 
eliminators D are fitted or built. These are inclined in zig-zag 
or other suitable form to provide sinuous or obstructed passages 
d through which the air will pass on its way to the generator A. 
The eliminators D are preferably made of sheet metal of some- 
what tee-shape in cross section, the metal being bent on itself 
to form the cross member, the other end of which is preferably 
formed into a curl of hook shape in cross section, and are so placed 
that any water depo<ited upon them will flow back into the 
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water container within the casing of the apparatus. The air 
is forced or drawn axially through the drum by a fan or air 
propeller or by the suction of the generator, and as the convo- 
uted drum C rotates each convolution takes up a film or becomes 
impregnated with water, against which the air passing axially 
through the upper part of the casing and between the convolu- 
tions of the drum contacts or rubs, any dust or solid particles 
therein being caught by the liquid on the convolutions and 
prevented from being carried forward by the air. As the drum 
further rotates such dust or dirt is washed off into the water 
in the lower part of the drum. The filtered or cleaned air as 
it emerges from the convolutions of the drum strikes or impinges 
against the eliminators or baffle plates D placed at the outlet 
end, and any drops or particles of moisture carried forward 
therewith are deposited thereon, a very dry air flowing forward, 
—October 21st, 1914. 


DYNAMOS AND MOTORS. 


23,557. October 17th, 1913.—IMprovemeNts tx Hicu Fre- 
QUENCY ALTERNATORS, Marconi’s Wireless Telegraph Com- 
pany, Limited, and Charles Samuel Franklin, both of 
Marconi House, Strand, London, W.C. 

The left-hand diagram illustrates an ordinary type of in- 
ductor alternator, A is an armature moving in the direction 
of the arrow over poles B with a winding C. The frequency 
given by such a machine is v/Y, v being the velocity of A in feet 
per second, and Y the distance in feet between the centres of two 
like poles. The next diagram illustrates an inductor 
alternator constructed in accordance with the invention, A 
being the long pole of the armature moving in the direction of 
the arrow across the poles of the stator. In this case the fre- 
Tv vo 
oe 
andthe lineof poles B. Assuming that thevelocity of the arma- 


quency is tan a, a being the angle between the long pole 
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ture is the same in both cases, the frequency of an alternator 
constructed according to this diagram is considerably 
greater than that of one constructed according to the other 
diagram. By decreasing the width of the poles B it is possible 
to reduce the angle a and still further to increase the frequency. 
In practice the stator of the alternator may conveniently consist 
of a cylinder having a number of lines of poles B, each line being 
parallel to its axis, whilst the rotor is in the form of a drum 
co-axial with the cylinder, and having upon it a number of poles 
A inclined to the axis. The right hand diagram shows an inductor 
having a double drum D, each half of which carries poles A, 
while a magnetising winding E is arranged between the two 
halves. F is the stator, part of which is shown in the developed 
view in the bottom diagram. In this machine all the poles A 
on one-half of the drum will be N and those on the other 5. 
The poles B should be laminated, the laminations being parallel! 
to the axis.—October 2ist, 1914, 


CHOKING COILS. 


25,695. November 10th, 1913.—IMPpROVEMENTS IN REACTANCE 
orn CHOKING Corts, Karl Martin Faye-Hansen, of 102, 
Norwood-road, Stretford, Manchester. 

This invention relates to reactance or choking coils for use in 
electric circuits. Several forms of these devices are well known, 
one of the simplest being a coil wound on a closed magnetic 
circuit of iron. Such a choke coil cannot, however, be 
where a straight line characteristic is required, i.e., where the 
voltage across the coil is required to vary approximately in 
proportion to the current through the coil as the magnetic 
circuit quickly becomes saturated. The objectfof this invention 
is to overcome the difficulty. The winding of thegcoil is indi- 
cated at A, and the iron core which is built up of lamine arranged 
in parallel planes parallel with the axis of the coil is indicated at 
B, the paths of the magnetic lines of force being shown by the 
dotted lines. It will be observed that there is no iron in the 
interior of the coil so that an air gap is formed, this space may fo 
mechanical reasons be filled up with some solid non-megnetic 
material such as wood. From the lower illustration it will be 
seen that the laminw are built up to a height or width X greater 
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than the width Y of the opening in the coil. By this means the 
eddy currents are much reduced and the reactance of the coil 
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There are four other illustrations.—Ociober 21st, 





is increased. 
1914, 


HYDRAULICS. 
O57 


23,257. October 14th, 1913.—-Hyprautic Macuinery, G. E. 
McCanlis, Broadmead House, Panton-street, Haymarket, 
London, 8.W., and another. 

Water being incompressible, sudden shock applied to hydraulic 
machinery has to be taken by the individual parts of the machine, 

This invention seeks to provide an elastic resistance to such 
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For this purpose a tube A of oval cross-sectional bore 

is arranged as a spiral with its free end B closed. The open 

end communicates with the hydraulic pressure space C. Under 

the influence of excess pressure the tube tends to straighten out, 

ro thereby produces the required elastic effect.—October 21st, 
914, 


shock. 


SHIPS AND BOATS. 


28,912. December 15th, 1913.—MEANs For RAIsING SUNKEN 
VeEssELs, Col. A. R. M. Sankey, R.E. (ret.), and Sanrainé 
Syndicate, Limited, 56, Moorgate-street, London. 

To raise the ship, bales of silk cotton—generally known az 

“ kapok,” a vegetable product having a very low specific gravity 
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—are placed in her holds by a diver as shown. A modification 
is described in which a blanket made of “ kapok”’ and some 
watertight material is arranged in the shape of a balloon, and after 
being attached to the side of the ship is inflated by the expulsion 
of the water from within the balloon.—October 21st, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


22,797. 


<2,/ 


October 9th, 1913.—Hypravuiic Rivetinc MACHINE, 
W. Heggie, 14, Springhill-gardens, Port Glasgow, Scotland. 


outside, the plating to be riveted. The inside, or “ holding-on,” 
lever A carries at one end a die E for the head of the rivet, and 
at the other end a hand screw F for adjusting the “ holding-on ” 
force. The lever B also carries a die G at one end. At the other 
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an hydraulic cylinder H is arranged to provide the riveting pres- 
sure. The forks C D can be rotated on their seatings J K, while 
the dies E G can be slid along grooves on the edges of the levers 
AB. Several rivets can thus be closed at one setting of the 
machine.—October 21st, 1914. 


MISCELLANEOUS. 


24,137. October 24th, 1913.—BLastinc By Liquip AIR 
OXYGEN, OR OTHER Low TEMPERATURE LIQUIFIED Gas, O. 
Simonis, of Henry Simonis and Co., Pretoria Works, Wal- 
thamstow, Essex. 

A cartridge containing liquid air or oxygen is inserted in the 
shot hole and is packed round with some absorbent material, 
say, charcoal or wool, saturated with paraffin. On the cartridge 
being broken as hereafter described, the liquid air forms an explo- 

sive mixture with the packing, which mixture can be fired by a 

detonator. The cartridge is of papier maché or such like, and 

is in two parts A B, one fitting within the other, a string C tying 
them together. Each half is double walled, and by means of 
ports D E the two parts can be telescoped to any size to suit the 
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size of charge required, while keeping the jacket continuous 
over both. An opening F permits the cartridge to be filled with 
liquid air. After charging, this opening is closed by means of a 
tied flap G. On the cartridge being put in place and surrounded 
with the packing the liquid air begins to evaporate, and passing 
through the port H fills the surrounding jacket, with the result 
that an efficient cold belt is provided round the whole cartridge. 
Excess pressure escapes by way of the vent pipe J. When it 
is desired to fire the charge, the end of this vent pipe is closed up 
by a stopper K. Pressure then accumulates in the jacket, 
and when sufficiently great severs the string C and separates 
the halves of the cartridge. L is the detonator.—October 21st, 
1914. 


29,449. December 20th, 1913.—IMpROVEMENTS IN AND RELAT- 
ING TO OscILLATING ELecrric Fans AND THE LIke, Arthur 
Bergtheil, of Finsbury-court, Finsbury-pavement, London. 

This invention relates to mechanism for oscillating electrically - 

driven fans, and has for its object the provision of means whereby 

the oscillating effect can be stopped or started at will, so that the 
fan may be left either stationary or be allowed to oscillate. 

To carry the invention into effect in a fan, in which a worm 
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or helical drive such as worm A, wefm wheel B, worm C, 
and worm wheel D is used for reducing the high revolution of 
the armature spindle E to a slow revolution of the oscillating gear 
F, a device is arranged such as the pivoted lever G having an 


helical gear, viz., the worm A and the worm wheel B, from on. 
another so that they do not mesh, and means are provided, sw«-|; 
as a spring washer L and screw M, by which they are kept 
out of mesh or can be kept into mesh in an ensured manner .., 
that the two sets of conditions can be obtained definitely 4; 
will. The bearing N at the opposite side to the housing K j- 
supported pivotally by screws O to permit of the variation in t),.. 
axial direction of the worm wheel B. It will be noticed thu: 
by arranging the axes of the worm C and shaft P at rigi), 
angles to one another the wheel C and worm wheel D are pui 
into mesh when the lever G is moved into the position shown 
in the upper right hand illustration.—October 21st, 1914, 








SHEFFIELD UNIVERSITY SCIENTIFIC 
ADVISORY COMMITTEE. 


Tue following circular has been issued within tli 
last few days by the Sheffield University : 


In consequence of the situation brought about by the war, 
and of the opportunity afforded for an extension of our expor: 
trade, the Council of the University have approved the forma- 
tion of a University Scientific Advisory Committee, consistin, 
of the bers of the Sci and Applied Sciencg Facultic. 
and of the Department of Economics, in the hope that suc}, 
a Committee will be able to render service to local manu. 
facturers in dealing with the new conditions presented to them, 
and they suggest that, as far as possible, the resources of the 
University shall be available for such a purpose in one or other 
of the following ways :— 

(1) By directing manufacturers, experimenters and 
inventors to scientific and technical literature bearing upon 
the difficulties with which they are presented in dealing 
with new problems. 

(2) By putting ers into oc tion with 
suitable scientific and practical expert opinion, and giving 
such other help or advice as it may be within the power of 
the staff to give, on the understanding that no work should 
be done by the Committee which could readily, and in 
the ordinary way of business, be dealt with by local pro- 
fessional experts. 

Any person residing within the Sheffield University area 
desiring the assistance of the Committee should apply in the 
first instance by letter to Dr. W. E. 8. Turner, Secretary of the 
University Scientific Advisory Committee, Applied Seicnce 
Department of the University, St. George’s-square. 

It is understood that in taking this step the Council 
has arranged the conditions in such a way as to safe- 
guard the interests of the consulting profession. 
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AMERICAN NOTES. 
(From our own Corresponient.) 


New York, October 28th. 


GeNERAL trade and manufacturing conditions have not 
improved ; in fact, are not as favourable as a week ago. Mill 
and furnace capacity is being slowly reduced. Orders from 
abroad are helping certain lines associated with the manufacture 
of war supplies. A mill will be hastily constructed at Bethlehem 
to furnish gun supplies. The wire mills are speeding up to full 
capacity. The Russian Government has placed an order for 
15,000 tons barbed wire with American mills, most of it going to 
the American Steel and Wire Company, Foreign business is 
full of promise. More such business is being placed than is 
published thern road has ordered 1000 cars, the first 
good order for two months. A 2000-ton lot of pig iron was 
recently shipped for Japan via Mobile. Alabama furnaces 
are figuring on possibilities of marketing 50,000 tons of pig 
in Japan during the next few months. Many furnaces have 
accumulated all the pig they care to, and may soon bank or 
blow out and wait. Pig iron is now quoted lower than for ten 
years. Several railway systems are making estimates for rail 
requirements for next year, contemplating the placing of large 
orders before the close of this year on the theory that existing 
causes for depression will be largely eliminated by that time. 
Regardless of the many abnormal conditions, it is fully recoy- 
nised that the world must soon come back to normal, and that 
then the effects of wear and tear and postponed purchases will 
lay the foundations of a demand that will tax productive capacity 
in and outside of steel production. Copper was bought to-day 
at 11} for electrolytic, one concern ing 2,000,000 Ib. This 
month export will reach 25,000 tons, Further curtailment is 
in progress. Domestic consumers are observing the possible 
course of the market with more interest. 











The tender of the Brush Electrical Engineering 
Company for the supply of hydro-electric — and transformers 
for the township of ‘Tauranga, N.Z., has been accepted. 
The Gledhill-Brook Time Recorders, Limited, of Huddersfield, 
has recently received an order for twenty-three British-made 
Gledhill-Brook time recorders from Sir W. G. Armstrong, 
Whitworth and Co., Limited, for their Ordnance Works, New - 
castle-on-Tyne. Amongst other recent installations, this firm 
supplied sixteen recorders to the Wolseley Tool and Motor 
Company, Birmingham (Vickers Limited); thirteen to the 
Coventry Chain Company, Coventry ; eight to Hans Renolds, 
Limited, Manchester; and eight to David Brown and Sons, 
Huddersfield.—The General Post-office six months’ contract 
for the supply of Osram lamps has again been secured by the 
General Electric Company, Limited.—-The Mirrlees-Watson 
Company, Limited, of Glasgow, has recently received orders 
for twenty-four condensing plants. Six of these were from 
corporations and local authorities, ten for coilieries, three for 
ironworks and the remainder for industries ¢f various kinds at 
home and abroad. 


Tue INstTiITUTION OF MuniciraL Enocrnerers.—It has been 
decided, after very careful consideration, to hold the annual 
general meeting in London again this year, and to confine the 
meeting itself to business and the ae ana and discussion 
of papers only. It was intended to have had a two days’ meet- 
ing in Chester, with an attractive programme, and it is to be 
hoped that next year the meeting will be held in the town where 
the president resides, as has been the custom hitherto. Owing 
to requests which have been made in certain directions, however, 
the Council has decided that an informal dinner will be arranged 
for in the evening at 7 o'clock, at a place to be selected. The 
meeting will be held on Saturday, November 28th, at 11.45 a.m. 
Members will meet in the Council Chamber, No. 4, Southampton- 
row, London, W.C., and the annual general meeting ‘will be 
held at 12 noon, when the annual report of the Council will be 

resented and other business transacted. At 2.45 p.m. the 
Presidential Address will be delivered, and there will a dis- 
cussion on the following papers, which are to be presented to 
the meeting :—‘‘ A Plea for the Better Remuneration of Muni- 
cipal Surveyors and Inspectors of Nuisances in Small Urban and 
Rural Districts,’ by Mr. G. Belson Chelvers; ‘“‘ Housing of the 
Working Classes,” by Mr. Edward Whitwell ; and “ The Future 
Control and Maintenance of Rural Roads,” by Mr. J. 8.. Wood- 
disse. The papers will be taken as read, and advance copies may 
be obtained on application to the Secretary, at 39, Victoria- 
street, 8.W., and will be forwarded as soon as the papers are in 
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ENGINEERING WORKS AT MISTERTON. 


We recently had an opportunity of inspecting the 
works of Ernest Newell and Co., Limited, at Misterton, 
near Gainsborough, These works are noteworthy, 
pecause their chief outputis cement making machinery, 
and because the firm has been for a number of years 
fighting a trade war with Germany, with successful 





for some 300 persons, but very shortly it will be able 
to employ a much larger number, for quite recently a 
contract has been entered into for a considerable 
increase—as much, we understand, as 60 per cent. 

in the sizes of some of the shops. This contract, we 
may say, has actually been entered upon since the 
outbreak of war, which indicates that the company 
anticipates a large access of business in the near 
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Fig. 1—PLAN OF ERNEST NEWELL AND CO.’S WORKS 


results. We understand that before the war it was 
supplying more cement machinery than all its German 
competitors put together. Its managing director, 


Mr. Ernest Newell, has spent the last fifteen years | 


in a close study of the subject, and he has been 
successful, not only in the laying down of works in 
this country and abroad, but in doing this in the 


face of heavy competition from Germany and from | 
of | 


other foreign manufacturers. In confirmation 

these statements we may give the following facts :- 
The first long kilns introduced into this country were 
built by this firm at Mitcheldean and Jarrow-on-Tyne 
in the year 1906. It supplied the machinery for the 
Oxford Cement Company and for the Rugby Portland 
Cement Company, and is at present just. completing 
a large extension to the latter. It installed the 
cement grinding plant for Sir Walter Scott’s works 
at Hebburn-on-Tyne, and has just furnished a large 
rotary kiln and cement grinding plant for Messrs. 
Otto Trechmanns, of West Hartlepool, while it is 
engaged in replacing some American machinery with 
grinding plant of its own type at a works in North 
Wales. The largest rotary kiln plant in this country 
is at Burham, at the works of the Associated Portland 
Cement Company, where, two years ago, Messrs. 
Newells built the three largest kilns which were then 
running in this country. At the’same time they put 
in for I. C. Johnson and Co., Limited, of Greenhithe, 
a similar kiln with the necessary grinding plant for 
dealing with the product of the same. The firm also 
supplied the whole of the machinery for the works in 
Vancouver which were built by the British Portland 
Cement Company two years ago. In October, 1912, 
it received an order for a cement works at Aberthaw, 
in South Wales, to have an output of 2400 tons per 
week and to include two of its large kilns. This plant 
was erected, put to work, and paid for in eighteen 
months from the date of the giving of the order 

which constitutes a record—and is, we understand, 
working most satisfactorily. It is claimed to be the 
best designed and most up-to-date works in the 
United Kingdom. Moreover, in addition to cement 
making plant proper, the firm also manufactures 
machinery for slag grinding and has supplied five sets 
of machinery to Sir Alfred Hickman, of Bilston, and 
built the Wigan Slag Phosphate Company’s works 


, future. In this forecast it is practically certain to 
be correct, for even before the commencement of 
hostilities its plants were being more and more chosen 
in preference to those of German origin. It is, how- 

| ever, a bold undertaking to launch out in this manner 

| at a time of crisis like the present, and we congratulate 
the company heartily on its enterprise. 
The works are situated close_to Misterton Station 





places without any great distance having to be 
traversed. The majority of the coke is contained in 
a covered structure. 

There are two cupolas, one of 8 tons and one of 44 tons 
capacity. These cupolas are charged from a common 
platform. Up to this platform is taken a narrow- 
gauge inclined railway, Fig. 2. On this runs a tipping 
truck which is worked up and down the incline by 
means of a wire rope, running over a grooved wheel 
at the top of the incline, the motive power being 
derived from a gas engine, as will be explained imme- 
diately. At its lowest point the narrow-gauge line 
is arranged in a pit in order to facilitate the loading 
into the truck of the pig iron, scrap, flux, coke, &c. 
Just beside this pit is a Pooley weighing machine on 
which all the raw material is weighed and mixed before 
being run up to the charging platform. The blast 
for the cupolas is obtained from a No. 4 Roots blower, 
which is housed alongside the base of the cupolas, 
together with its engine. The latter is a single- 
cylinder horizontal engine made by the National 
Gas Engine Company. It works on town’s gas, and, 
in addition to driving the blower, it also actuates 
the hauling gear for the tipping truck above men- 
tioned. This gear is actuated by a friction drive, and 
is controlled by a powerful brake. Close at hand is 
a sheer legs with a dropping dolly for breaking pig, 
scrap, slag, &c. It may here be mentioned that the 
slag and ashes produced in the works are, after being 
broken up finely enough, being run away to the east 
of the works where they are being employed for level- 
ling the ground, a small narrow-gauge line having 
been laid down for the purpose. 

The building containing the cupolas projects into 
the foundry which we shall now describe. This is a 
building 220ft. long and 62ft. in greatest width, 
with a bay 18ft. wide running along part of its length 
on the south side. Its two sides and one end—that 
towards the west—are of brick, the east end being 
temporarily made of corrugated iron so as to permit 
of ready extension. Its roof is carried on light steel 
principals, and is half and half corrugated iron and 
glass, the result being that the interior of the building 
is exceedingly well lighted, and a point which is so 














Fig. 2—INCLINED WAY TO CUPOLA CHARGING PLATFORM 


on the Great Northern and Great Eastern Joint Line 
connecting Lincoln and Gainsborough with Doncaster. 
A private siding is run from this line straight into the 
works, so that not only can all the raw materials be 
taken right on to the site and delivered exactly where 
they are wanted, but finished articles can be loaded 
direct into railway wagons which can be taken right 
‘under the works cranes. A general plan of the works 

















Fig. 3—GENERAL VIEW 


and those of Messrs. Gilbertsons, of Pontardawe. 
Furthermore, Messrs. Newells inform us that they 
are the largest exporters of tube mills from this 
country to the goldfields of South Africa, Australia, 
Rhodesia, and to the Mexican mines. Under these 
circumstances, we feel sure that a description of the 
works in which all these plants and machines have 
been manufactured will be interesting to our readers. 
The undertaking at the present time affords occupation 


OF EXTENDED WORKS 


is given in Fig. 1, and the following description will 
| be made the more clear by its aid. 
It will be convenient in describing the works to 
| start with the arrival of the raw material. The siding 


extends to beyond the foundry, and near its end there 
| are stores of pig iron, scrap, limestone, coke, sand, 
| loam, &e., all arranged handily near where they are 
| wanted, and so that the various materials can be 
| taken direct from the railway trucks to their appointed 





| frequently overlooked is the advisability of adequate 


illumination in foundries. The light, in times of dark- 
ness, is provided by means of incandescent oil under 
pressure, two burners being arranged in each lamp, 
and the lamps carried on gallows-shaped brackets 
attached to the wall or to the stanchions supporting 
the roof. These brackets are hinged so that they can 
be swung into the positions giving the best light for 
any particular job. 


Serving the main ‘bay of the foundry are two rope- 
worked overhead cranes, each of 15 tons capacity. 
These cranes run on rails which are carried on the 
north side of the building on brick piers forming part 
of the wall, and on the south side on rails carried on 
vertical cast iron stanchions buttressed by rolled steel 
joists run down to the floor at an angle. These cranes 
can work from end to end of the bay, and can at one 
end lower castings on to railway trucks on a siding 
which passes through the erecting and machine shops 
to be mentioned later, and forms a junction with the 
main works siding ; and at the other end can lower 


| castings, &c., so as to come within the radius of a 


hand jib crane which works on a standard-gauge 


| line of rails running out into the yard. The bay on 





the south of the foundry is served by two small 
hand-worked overhead jib cranes which run on rails, 
that on the south side being carried on brick piers 
built into the wall, the other being carried on brackets 
riveted to the buttress joists mentioned above. 
In addition to the foregoing, there are four large 
revolving hand-worked pillar jib cranes, so that as 
regards machinery for handling the castings, core 
boxes, &c., the foundry is well served. The discharge 
spouts of the cupolas face into the foundry, so that 
the molten metal is run into the ladles in the imme- 
diate neighbourhood of the moulds, 
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A good deal ef use is made of machine moulding, 
there being a series of foot-worked moulding tables by 
Darling and Sellers, of Keighley, as well as a Tabor 
ramming machine with an 18in. ram, which is said to 
be the largest in operation in this country. Its table 
measures 6ft. square, and it is operated by pneumatic 
pressure from an air reservoir near-by, which is con- 
structed for a working pressure of 80 lb. per square 
inch, and is charged by a small air compressor which 
will be mentioned later. This rammer has been found 
exceedingly useful. In the foundry itself is a belt- 
driven sand pug mill. Adjoining the foundry are two 
small annexes. In one of these, which measures 40ft. 
by 22ft., the smaller types of castings are made, 
while in the other the manufacture of cores by means 
of sea sand and oil is carried out. This work, which 
is only employed for smaller articles, is performed 
by girls, and has, so we understand, proved very 
successful. The cores are dried in a small coke- 
fired oven, which is fitted in the room itself. In the 
main foundry there are two large coke-fired core 
ovens, one fitted with two lines of rails and the other 
with one set for the running in and out of trucks. 
The fettling shop leads out of the foundry at the west 
end. It is a building measuring 78ft. by 28ft. 
It is lit by oil in the same manner as is the foundry, 
and is furnished with a hand-worked overhead crane, 
emery grinders, &c. It also is served by a branch 
from the main siding. 

The whole of the foundry arrangements has been 
excellently worked out, and the capacity of the build- 
ing is in excess of the actual manufacturing require- 
ments of the works. The reason for this is that the 
firm holds contracts with several other manufacturing 
firms for castings up to 10 tons in weight, and it 
turns out among other things magnet and frame 
castings for dynamos and motors, and castings for 
gas and oil engines and air compressors, in addition 
to those necessary for its own specialities. 

Alongside the foundry is the building contain- 
ing the machine, fitting, plating, smiths’, and 
erecting shops and the power-room. We may 
perhaps conveniently refer to the last-named in the 
first instance. The engines, which are run on 
suction gas, are contained in a closed room in the 
midst of the main building, this arrangement having 
evidently been made in order to have the source of 
power as central as possible. There are in all three 
gas engines. The largest of these is a single-cylinder 
horizontal Crossley engine of 120 horse-power, and 
the next largest is a single-cylinder horizontal National 
engine of 65 horse-power. These drive direct 
on to the main shafting and on to that which runs 
across the building into the foundry to drive the crane 
and pug mill there. The third gas engine in the power- 
room is also of the horizontal single-cylinder type and 
it drives an electric lighting dynamo. The gas for 
working these engines is derived from a producer 
fixed just outside the power-room, and the cooling 
water is contained in a series of tanks arranged out- 
side the main building. Just outside the power- 
room is a small belt-driven vertical air compressor 
for the air receiver already mentioned as being in 
the foundry. 

Surrounding the power-room are the erecting, the 
fitting, the machine, the plating, and the smiths’ 
shops. The fitting, erecting, and plating shops 
may be described together. They cover an area 
which is 220ft. long and varies in width from a 
maximum of 85ft. to a minimum, where the power- 
room comes, of 62ft. They are served from end to end 
over this narrower width by a 15-ton rope-worked 
overhead travelling crane, and also by two smaller 
hand-worked cranes ofsmaller capacity. These run on 
rails carried on the oneside on cast iron stanchions and 
on the other on brick piers forming part of the wall 
of the building, as in the case of the foundry. 
The portion of the plating shop which lies to the east 
end beyond the power-room—see the plan—is also 
provided with a hand-worked overhead crane of 23ft. 
span. The machinery installed consists of lathes— 
one being a large face tool with a face plate 14ft. in 
diameter—drilling, slotting, plate. bending, shearing 
and punching machines, metal saw and emery grinders. 
The roof, as is that of the whole building containing 
the erecting, machine and smiths’ shop and the power- 
room, is carried on wooden lattice principals and there 
is a large proportion of glazing, so that the illumination 
is good. At night-time the shops are lit by a com- 
bination of electric arc and incandescent lighting, 
the incandescent lights being arranged in clusters 
in some of the chief lamps and being also employed 
singly. 

The machine shop is equipped with an excellent 
slection of machine tools, comprising planers and 
Jathes of various types, slotters, drills, and boring, 
screwing and grinding machines of different sizes. It 
is served by an overhead travelling crane. The 
smiths’ shop, which takes up the remaining 
space in this building, is equipped with four fixed 
and several portable fires and a couple of belt-driven 
pheumatic power hammers. All the five shops 
are in communication with one another without any 
division walls, and there is no obstruction offered to 
the passage of partly manufactured articles from 
one to the other, saving that offered by the cast 
iron joists which support the roof. The lay- 
out of the tools has evidently been arranged with 








the idea of reducing to a minimum the amount of 
moving the material about during its journey towards 


completion. “At the time of our visit the particular 
articles employed forcement making which were 
going through the shops included rock crushers and 
tube and ball mills, but the shops were busy in other 
ways, notably on a large ropeway for South America, 
which was being manufactured for another firm, and 
on concrete mixers, &c. Messrs. Newells by no 
means confine their energies to the produétion of 
cement making machinery, but carry out a consider- 
able general engineering business as well, in addition 
to the supplying of castings, as already mentioned. 
We understand that it is the company’s intention 
to lay down in the near future a steel foundry of its 
own. The necessary land on which this will be 
erected has already been acquired. 

Railed off from the machine shop by means of a 
wire grating is a tool and general stores. In a gallery 
partly over this stores and partly over the machine 
shop is the pattern shop, which is provided with a 
thicknessing machine, lathe, band saw, circular saw, 
mitreing machine, sensitive drill, and an emery paper 
machine, which is furnished with an apparatus for 
collecting the dust produced. The gallery is lit with 
lamps containing clusters of incandescent lights. 
Arranged overhead is a two-rail runway extending 
from end to end of the gallery, and by means of this 
the heavier patterns are conveyed to points at which 
they can be lowered to trucks on the ground floor so 
that they can be run into the foundry. 

The pattern store is contained in a large separate 
building, which measures 162ft. by 50ft. It may 
here be said that an excellent arrangement is in force 
in the works by which each part of each machine 
made has its own distinguishing number, this number 
being carried right through the general and drawing- 
offices and the works. Each pattern is given its own 


proper number and its position in the pattern store. 


recorded,so that it can be readily found. Moreover, 
each article or part of an article has its number 
stamped upon it before its dispatch from the works, 
and by this identification number the ordering of 
spare parts is rendered simple. A development of 
this idea is also in force in the offices. Documents 
referring to any particular section of a job—say, 
financial, manufacturing, technical, and so on—are 
written or typed on papers of different colours, which 
greatly facilitates the finding of any particular paper 
required. 

Since the area of the erecting shop is insufficient 
at the moment to permit of the erection of the whole 
of the plant manufactured, part of the erection is 
done in the open yard adjoining the shops. This 
yard also acts as a store for plates, bars, shapes, &c., 
east iron metal racks being provided for the latter. 
It is into this yard that the hand-worked jib crane 
mentioned as going into the foundry also runs on a 
standard gauge line, so that the heavier moulding 
boxes, &c., can be taken out into the open. At the 
time of our visit part of a large ropeway plant was 
being erected. 

We would here say a few words regarding our 
statement that the firm manufactures all the 
machinery necessary for the manufacture of Portland 
cement. This statement requires slight qualification. 
Tt will have been noticed that the works contain no 
boiler shop, and hence are unable to make the large 
tubes used in rotary kilns, &c. These tubes are, 
however, made by arrangement by a neighbouring 
firm, but are machined and fitted together by Messrs. 
Newells. 

There being no water supply laid on, the works is 
dependent upon the rain water falling on its roofs, 
&c. For the purpose of storing this water a large 
pit has been dug and bricked, and when this is full 
the surplus water can be pumped into a further tank. 
So far the water from this source has always proved 
sufficient in quantity to meet all requirements, and 
it has the advantage of being soft. 

The general offices are detached some little way 
from the present works buildings, though the exten- 
sions will come very near them. They are well 
arranged, and we were struck with the drawing-office, 
which is particularly well lighted and equipped, 
adjustable vertical drawing boards being universally 
employed. 

The company has had to make provision for housing 
a large proportion of its workpeople. Numbers, it 
is true, come in from outlying villages, bicycles being 
largely employed, which can be stored in a covered 
shed provided for them. But for those living in the 
immediate neighbourhood of the works the firm has 
built on its own land groups of semi-detached dwell- 
ings which appear to be of excellent design. They 
comprise a roomy entrance hall, living-room, kitchen, 
scullery with a bath in it, and three bedrooms. 
The rent charged for these houses is only 4s. per week. 

In order that the heads of each department may 
take a live interest in the business, the company sets 
aside a percentage of its profits yearly, which is divided 
among the officials as a bonus proportionately to 
their salary and length of service. 








LeTreRs in recent issues of The Times indicate the 
possibility of wireless transmission from an aerial wholly 
indoors to a station over 150 miles distant, and the possible 
use of a telephone wire as an aerial for the reception of 
wireless messages. It is also possible for telephone sub- 
scribers to communicate with one another telegraphically 
over a telephone wire without the knowledge of the ex- 
change operators. 
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LABOUR TROUBLES IN 1913. 


Ir was shown in a recent Board of ‘Trade report 
that when employment is good, wages rise, and tia} 
when it is bad they fall. To this general statenye; 
we may now add, on the strength of another Board of 
Trade report, one dealing with the strikes and lock. 
outs of 1913, that when trade is good labour disput os 
are frequent. In many cases, no doubt, the relaticy). 
ship between the two facts is close, the rise in wags 
being the immediate descendant of a strike. A fiw 
figures may prove instructive. In 1908, a bad year, 
wages dropped by £59,000 per week and 7.8 per cent, 
of the men on trade union books were out of work. 
There were 399 disputes. Two years later 111, 
employment had fallen to 4.7 and wages had risen 
by £14,500 per week, and there were 531 disputes. 
Weekly wages continued to rise and unemployment 
to fall. In 1913 only 2.1 per cent. of unionists werc 
out of work and the weekly wages had risen |,y 
£179,000 on the high level of weekly wages of t!ic 
year before, but disputes mounted up to 1497.) The 
reason is obvious. When the surplus supply «f 
labour is but little over 2 per cent., labour is at a 
premium and is in a position to command. Hence thi 
greater number of strikes, and also the greater succe.s 
with which they met. In only 21 per cent. of i/| 
disputes in 1913 were the workpeople wholly unsucces.. 
ful, in 31 per cent. they got what they wanted ii 
full and in 48 per cent. they effected a compromis:. 
The proportion of workpeople who were successf1\| 
in 1913 was considerably higher than in the four 
years preceding 1912. 

It is surprising how many disputes which receiv: 
the attention of the Board of Trade are quite small, 
almost insignificant affairs. Half of all the trouble; 
in 1913, for example, affected less than 100 workers 
each, whilst in only sixteen cases were as many as 
5000 persons involved. We are speaking, of course, 
of the direct participants; indirectly, there arc 
always many more affected unless the dispute is 
very quickly settled. As a matter of fact, in 191; 
50 per cent. of the troubles were over in a week and 
about 80 per cent. did not see a month out. It used 
to be said that where a strike lasted more than a 
fortnight the men were always beaten. We may 
take it, from the opposite side, that in the bulk of 
these short disputes the men were successful. As 
a matter of fact, really big strikes, long strikes 
affecting many workers directly and indirectly, arc 
comparatively rare. There were only 114 that held 
out for ten weeks in 1913. That is only 8 per cent. 
of all the disputes, but they ‘‘ accounted for more 
than half of the total aggregate duration of all 
disputes during the year.” It is rarely understood, 
too, what a very small proportion of the whole 
industrial population of this country is involved in 
ordinary disputes. Thus, in 1913 only 5.6 per cent. 
were affected and the “ aggregate duration of the 
disputes was equivalent to the loss of about one day 
in the year if spread over the whole industrial popula- 
tion.” Since 1913 is to be regarded as quite a bad 
year as far as strikes are concerned, though 1911, 
and particularly 1912 with its coal strike, saw many 
more men on strike, we should probably be safe in 
saying that on an average only about 5 per cent. of 
the whole industrial population of the United Kingdom 
is affected by labour disputes, and that the average 
loss per worker, spread over the whole number of 
workers, is less than a day each. We hope pessimists 
who take a gloomy view of British industries and 
explode in tirades against British artisans will take 
that fact to heart. We are certainly very far from 
being in a bad “way when 95 per cent. of all our 
workers in any year have no serious disagreement 
with their employers. We need not add that this 
figure is diminished if all persons indirectly affected 
by disputes are taken into account, but it must be 
remembered that the great majority of those who 
are indirectly sufferers is composed of quite peaceable 
people who have no desire of their own to fight, and 
in many cases are strongly opposed to the outbreak. 
When we contemplate these facts, we feel more 
strongly than ever that many strikes could be avoided 
by a secret ballot. All the evidence shows that the 
disposition as a whole is to find a peaceful solution 
of difficulties. 

On this point Mr. McLeod says: “A large and 
increasing proportion of disputes in recent years 
have been settled by compromise. This tendency 
is found if the number of disputes only is considered, 
but it becomes far more marked if the number of 
workpeople involved in disputes is taken into 
account.” As we have mentioned above, 48 per cent. 
of the disputes were settled by compromise ; the 
number settled by arbitration is comparatively 
small. Conciliation and mediation are the great 
instruments of settlement; in 1913 three-quarters 
of all disputes were wound up amicably by direct 
negotiations between employers and employed. One 
hears, not infrequently, complaints that conciliation 
boards have failed to settle disputes, it being forgotten 
that the strike would never have begun if the con- 
ciliation board, which acts before the outbreak, 
had succeeded in harmonising the parties. The 
work they actually do is enormous, but one hears 
little about it because the maintenance of peace does 
not enforce our attention in the way that the out 
break of hostilities does. Yet “‘ Peace hath her victories 
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no less renown’d than war.” In the iron and steel 
trades, the report reminds us, the machinery for avoid- 
ing disputes is so effective that strikes and lock-outs 
are comparatively unimportant. 

We give below two instructive tables which 
epitomise for us the history of labour troubles in 
1913. The first shows the number of people directly 
involved, classified according to cause and result.. 


Taste I.—Number of Workpeople Direcily Involved in Disputes 
beginning in 1913, with Results. 





a: pee Com- 
favour of favour | promised | Total. 
work- | of em- (or partially 
people. | ployers. | successful. 


Principal cause. 








Wages : | 











For increase .. .. ..| 21,391 | 31,261 | 187;222 | 239,874 
Against decrease .. ..| 7,402 | 2,259 | 6,695 16,356 
Re-adjustments of rates 
owing to difficulties in | 
working, &c. xt ee 1,558 6,071 | 12,910 
Other... x5 6,542 | 3,550 3,914 14,006 
Total—wages ..| 40,616 | 38,628 | 203,902 | 283,146 
Hours of labour ..  ..| 2,957 | = 7,521 3,210 13,688 
Employment of particu-| 
lar classes or persons | 19,752 | 15,006 18,956 53,714 
Working arrangements | 6,669 8,200 5,290 | 20,159 
Trade unionism --| 88,352 ) 20,040 12,078 | 120,470 
Sympathetic disputes ..| 767 | 14,495 81 15,343 
Miscellaneous ee ‘| 2,899 | 4,657 1,961 9,517 
Grand total P | 162,012 | 108,547 | 245,478 | 516,037 








The high figure in favour of workpeople taking 
part in trade unionism strikes is due largely to the 
success of 50.000 coalminers in South Wales against 
the employment of non-unionists, whilst the small 
success of sympathetic strikers was due to the failure 
of the railway strike. 

In the second table the results of disputes are 
grouped by trades. 








TaBLe II.—Percentage of Workpeople Directly Involved in 
Disputes beginning in 1913, with Resulis. 
ee ok Bea ai i 
In In | Com- 
Groups of trades. favour of, favour | promised 
| work- | of em- (or partially 


| people. | ployers. | successful. 





eras 2 Oe ES 9:8: 1 4.8 83.8 
Mining and quarrying oo. weg O28 SRS 15.2 

Metal, engineering and ship-| 
building “ss os of 18.9] 14.8 66.3 
Textile... 19.3 | 16.6 64.1 
Clothing 31.9 16.5 51.6 
Ce es 15.0 27.9 57.1 
Miscellaneous trades .. .. .. 13.1 15.7 71.2 
Employees of public authorities 24.7 | 42.0 33.3 
All trades* 21.0 47.6 





* The general dispute at Dublin, which was settled in favour 
of the employers, has been included in the percentage for 
“ All trades,” but not in that of the separate groups of trades. 


We give, finally, a third table which shows which 
way strikes have gone in the last ten years. It 
should be noted that 1912 was rendered quite 
abnormal by the coal strike, and attention should be 
paid to the high percentage of cases settled by com- 
promise. 

Tasie I1l.—Percentage of Workpeople Directly Involved in 
Disputes, with Results. 





| 
In In | Com- 

Year. favour of favour | promised | Indefinite 
work- | of em- jor partially) or 
people. | ployers. | successful. | unsettled. 

teas a ee ee ae 41.7 30.9 0.1 
1905 24.7 34.0 | 41.2 0.1 
1906 42.5 24.5 | 33.0 0.0 
1907 32.7 27.3 | 40.0 — 
1908 8.7 25.7 65.6 _— 
1909... 524. 38.3") eS - 

1910 .. 16.3 13.8 69.7 0.2 
1911 6.6 9.3 | 84.1 —- 
1912 74.5 14.4 | 11.1 - 

1913 31.4 21.0 47.6 - 








THE GERMAN 42C.M. GUN. 

We borrow from our esteemed French contem- 
porary, Le Genie Civil, which since the opening of the 
war has published many interesting articles on 
artillery, the following sketch and description of 
the famous 17in. howitzers which the Germans are 
said to have used in the destruction of certain forts. 
So far, the evidence that such a gun has been em- 
ployed is not nearly as strong as that many trainloads 
of Russians passed through England on their way to 
the front, and we may be forgiven if we are still a 
little sceptical about it. Indeed, it seems not im- 
possible that the Austrian 28 em. was borrowed by 
the Germans, and is responsible for the damage done 
to forts. There is no reason to doubt that an 1llin. 
or 12in. gun could have effected all the destruction 
that is ascribed to the reputed “‘ forty-two.” Moreover, 
we know from actual photographs that the heavy 
Austrian howitzer can be moved along ordinary 
highways, whereas, if the Genie Civil is right, the 
Krupp 42 cm. requires a railway of standard gauge 
and construction, and could certainly not be carried 
over temporary bridges. 

Whether the gun has been used extensively or not, 
it seems pretty certain that Krupp made experi- 





mentally a small number, probably eight at most, 
and that, if they were used, they were fired by 
Krupp’s people. A traveller is reported to have 
seen one in Cologne station, and the sketch repro- 
duced below is based on the particulars he was able 
to give. The gun, it will be seen, is permanently 
mounted on a kind of gondola truck, 18 m. (59ft.) 
long over buffers, which is carried on two bogies, so 
that it may take curves of small radius. The carriage 
is borne by a live roller ring rather over 9ft. in dia- 
meter, and is rotated by hydraulic power ; elevation 
is effected by the same means. When the gun is 
brought into action the whole weight is carried on 
hydraulic jacks under the central portion of the truck, 
thus relieving the bogies of all load. Firing is effected 
electrically from a distance. The shell, which is 
said to be nearly 5ft. long, is charged with picric acid, 
and a range of 14 kiloms. (nearly 9 miles) is attained at 
45 deg. elevation. A small revolving crane picks 
the projectiles out of the ammunition wagon, and puts 
them on to the loading tray. What means are used 
for ramming the shell home we do not know. 

The whole siege train is a very big affair. Besides 
the gun truck itself, there is a locomotive and tender, 
an ammunition wagon, a carriage for the gun crew, 
and a wagon containing a petrol engine driving the 
various auxiliaries—hydraulic pumps, a dynamo, and 
so on. The gun and its wagon must weigh between 
100 and 110 tons, and the whole train not less than 
300 tons. 

It is probable that the shells are comparatively 


thin, and contain an abnormally high proportion | 


of explosive, but they cannot weigh much less than 
three-quarters of a ton each. The transport of pro- 
jectiles of such weight and size can be no easy matter, 


and it is not probable that many rounds can be fired | 


per day; indeed, it is obvious from the method of 


30th, 1914, plans of 749 vessels, representing 1,650,000 
tons of shipping, were passed by the committee. 

A feature worthy of mention in connection with the pro- 
gress of marine engineering is the increasing use of steam 
turbines. To obtain economy with steam turbines a 
high peripheral velocity is necessary. This can only be 
realised by obtaining a high speed of rotation or by using 
rotors of very large diameters, the latter method being 
only practicable when large powers are required. In 
the earlier vessels fitted with steam turbine engines, {io 
turbines were coupled direct to the screw shafting. When 
very high speeds of rotation are employed with such 
engines, the economy obtained by using turbines is to some 
extent neutralised because the propellers are necessarily 
made of smaller diameter than would be used for tlic 
same power if slower speed of rotation could be arranged 
for. The introduction of geared turbines has enabled a 
high peripheral speed to be obtained by using compara- 
tively small rotor drums running at very high rates of 
revolution geared with the screw shaft running at the lower 
rate of revolutions which would be used with reciprocatiiy 
engines of the same power, thus combining the high efii- 
ciencies of steam turbines and of slow-running propellers, 
This has been rendered practicable by the accuracy wit), 
which it is now possible to cut helical gearing by special 
machines. There are at present 23 vessels being built to 
the Society’s class in which geared turbines are to be 
fitted. In addition, there are 6 vessels under construction 
in which direct-coupled turbines are to be used, and also 
6 in which the engines will be a combination of recipro- 
cating engines using the steam through the high-pressure 
and first and second intermediate cylinders, but having 
the low-pressure cylinders replaced by a low-pressurv 
turbine. In this arrangement, which has proved satis 
factory in practice, there are three lines of screw shaftiny, 
the two outer, port and starboard, being driven by re- 
ciprocating engines and the centre one by the low-pressurv 
turbine, which takes its supply of steam from both thu 
reciprocating engines. When mancuvring, the recipro- 
cating engines only are used, and they then work indv- 





pendently of the turbine, exhausting directly into the 
condenser. 


An advantage of the combination of recipro- 
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handling the gun that fire’ must always be slow. | cating and turbine engines is that the machinery can be 


Considering all the pros and cons. for such an enormous 
piece, we think it must be conceded that a smaller 
and more manageable weapon, say, llin. or 12in. 
diameter, has distinct advantages. The Austrian 
28 cm. gun, for example, with its 340 kilos. (750 Ib.) 
projectile, and transportable along ordinary good 
highways, is a far more generally useful weapon. 
Indeed, the occasions when the “‘forty-two’’ could be 
used profitably, or used at all, would appear to be few 
and far between. The overthrow of permanent 
bridges is sufficient to destroy its mobility, whilst 
the destruction of railways within the neighbourhood 
of places it is likely to attack render it useless till 
they have been restored or new ways built. When 
we remember how exceedingly important transport 
is in war we may entertain doubts that it is wise to 
devote no less than 300 tons to a single weapon ; 
such a piece, at least, would have to be enormously 
effective to justify so heavy a tax upon transport 
facilities. 








LLOYD'S REGISTER OF SHIPPING. 


Tue Annual Report of Lloyd’s Register of Shipping 
for the year 1913-14 has just reached us, and from it we 
learn that at the close of the year ended June 30th, 1914, 
10,621 merchant vessels, registering nearly 24 million 
tons gross, held classes assigned by the Committee of 
Lloyd’s Register. The details are as follow :— 


Vessels Classed in Lloyd’s Register Book at June 30th, 1914. 




















Material of British. Other Countries. Total. 
construction and —— 
description. No. | Tonnage. | No. Tonnage.| No. | Tonnage. 
Iron and steel : | 
Steam... .. ..| 5925 | 13,462,113 | 3711 | 9,056,636 | 9,636 | 22,518,749 
Sail .. .. ..| 237|  306,440| 634 1,029,843] 871! 1,336,283 
Wood & composite : | | 
Steam and sail ..| 108 | 14,346 6 1,287 114 | 15,633 
Total .. 6270 | 13,782,899 | 4351 10,087,766 | 10,621 | 23,870,665 











During the year the Committee assigned classes to 713 
new vessels. Their registered gross tonnage, amounting 
to 2,020,185 tons, is the highest total for any one year 
recorded in the history of the Society. Of the 713 new 
vessels, 664 are steamers of 2,014,397 tons and 49 are 
sailing vessels of 5788 tons, all constructed, in accordance 
with approved plans, under the special supervision of 
the surveyors to Lloyd’s Register. Of the total, 1,204,111 
tons, or about 60 per cent., were built for the British 
Empire (United Kingdom 1,164,519 tons; Colonies 
39,592 tons), and 816,074 tons, or about 40 per cent., for 
other countries. During the twelve months ended June 


| worked at reduced power with practically the same effici- 
}ency as at full power. The speed of these engines is 
| reduced by “‘linking-up,” enabling the full steam pres- 
| sure to be utilised in the cylinders, whereas with ordinary 
| steam turbines the speed can only be regulated by varying 
| the steam pressure, so that when less than full power is 
| required the steam pressure has to be reduced and a corre- 
sponding loss of efficiency is incurred. 
| In last year’s report reference was made to the increasing 
employment of oil engines for marine purposes. In view 
of the importance of this means of mechanical propulsion, 
the Committee has now issued rules for the construction 
and survey of Diesel engines and their auxiliaries, and it 
has also, in the recent issue of the Register Book, intro- 
duced a separate list of motor vessels, with all necessary 
particulars. There are in service at the present time 
27 vessels holding the Society’s classification which are 
fitted with Diesel engines, the collective horse-power 
being approximately 50,000 indicated horse-power, and 
20 others are in*’course of construction with a view to 
classification. Of vessels fitted with oil engines of other 
than the Diesel type there are 36 classed with Lloyd’s 
Register, and several others are being built to class. 
The East Asiatic Company is the owner of six of the 
classed Diesel-engined vessels referred to in the preceding 
paragraph, and has also two vessels in which the steam 
| engines are being replaced by Diesel engines. In addi- 
tion, it has under construction with a view to classifica- 
tion five Diesel-engined vessels, three of which are being 
built and engined by Messrs. Burmeister and Wain at 
Copenhagen, and two being built at Glasgow by Messrs. 
Harland and Wolff and engined by Messrs. Burmeister 
and Wain at that port. It is worthy of notice that the 
Selandia, the earliest of the East Asiatic Company’s 
vessels, has eight cylinders per shaft, each being 20fin. 
diameter by 28}in. stroke, the total power being 2500 
indicated horse-power. The Siam and Annam, which 
were built for the company in 1913, also have eight cylin- 
ders per shaft, each 23}in. diameter by 31}in. stroke, 
the power being 3000 per vessel. The Fiona, one of the 
company’s latest vessels, has six cylinders per shaft, each 
29}in. diameter by 43in. stroke, the power being 4000. 
These are up to the present the largest cylinders which 
have been used for Diesel engines of merchant ships. 
Amongst other owners of classed vessels fitted with 
Diesel engines are the Nederlandsch-Indische Tankstoom- 
boot Maats., which has six in service, the largest of which 
has a tonnage of 3803 tons, with engines of 1700 indicated 
horse-power; the Rederi Aktiebolaget Nordstjernan, 
which has four vessels, each of 3700 tons, in service, and 
two of the same size being built, the indicated horse-power 
in each case being 2000:; and the Flower Motor Company, 
which has one vessel of 3681 tons completed and two more 
of the same size being built. Several Diesel-engined 
vessels of larger size, with tonnages ranging from 5000 to 
8000 tons, are in course of construction on the Clyde, and 
of these four are intended for British owners. : 
The use of oil engines for small vessels is also extending, 
and in order to construct such engines in an economical 
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manner it has become usual to build them in batches 
to standard dimensions. Arrangements have been made 
by the Committee with some of the principal firms which 
manufacture such engines for a proportion of those they 
build for stock to be specially surveyed by the Society's 
surveyors throughout construction, and for the materials 
used to be tested as required by the Society’s rules. In 
this way all difficulty is avoided in the event of the engines 
being ultimately required to be used in classed vessels. 
"In last year’s report allusion was made to the recent 
revision of the Society’s rules relating to the burning and 
carrying of oil,fuel. These rules provide for the use of 
vil fuel, the flash point uf which is not lower than 150 deg. 
Fah. In some cases, however, it has of late been desired 
to cmploy oil having a lower flash point, and the Com- 
mittee has approved plans making suitable provision for 
the safe use of such oil. In this connection it may be 
mentioned that fires have occurred in vessels, the fittings 
». which were only suitable for high flash-point oil, and as 
these fires might perhaps have been caused by the employ- 
ment of oil fuel having a flash point lower than 150 deg. 
Fah., the Committee felt it‘to be its duty to call the 
special attention of the owners of vessels in which oil 
fucl is used to the importance of seeing that their vessels 
are supplied with fuel of a suitable quality. 

An unprecedented number of vessels of upwards of 
5000 tons each have been assigned the 100 Al class 
during the twelve months ended June 30th, 1914. In 
this period no fewer than 163 of these vessels have been 
classed. From the date of the last Annual Report to the 
present time the following vessels, the tonnage of each 


of which exceeds 10,000 tons, have received the Society’s 
classification, viz.:—Aquitania, 45,647 tons, for the 
Cunard S.S. Company, Limited; Ordufia, 15,499 tons, 
for the Pacific Steam Navigation Company ; Euripides, 


14,947 tons, for Geo. Thompson and Co., Limited ; Tuban- 
tia, 13,911 tons, and Gelria, 13,868 tons, for the Koninkl. 
Hollandsche Lloyd; Alaunia, 13,405 tons, for the Cunard 
S.S. Company, Limited ; Missanabie, 12,469 tons, for the 
Canadian Pacific Railway Company; Frederik VIII., 
11,850 tons, for Det Forenede Dampskibs. Selsk.; Llan- 
dovery Castle, 11,423 tons, and Llanstephan Castle, 
11,293 tons, for the Union-Castle Mail 8.S. Company, 
Limited ; Berrima, 11,137 tons, and Borda, 11,136 tons, 
for the Peninsular and Oriental Steam Navigation Com- 
pany; Kashima Maru, 10,559 tons, and Katori Maru, 
10,513 tons, for the Nippon Yusen Kaisha; San Melito, 
10,160 tons, San Hilario, 10,157 tons, San Jeronimo, 
10,067 tons, and San Nazario, 10,064 tons, for the Eagle 
Oil Transport Company, Limited; and Jupiter, 10,073 
tons, for the Deutsch-Amer. Petroleum Ges. 

It is interesting to note that the Cunard Company’s 
quadruple-screw turbine steamer Aquitania, 45,647 tons 
gross, built by John Brown and Co., Limited, of Clyde- 
bank, is the largest vessel which has hitherto received 
the 100 Al class. In addition to the foregoing, vessels 
have been built during the year or are now in course of 
construction, with a view to receiving the Society’s 
classification, to the order of the British Admiralty, the 
Governments of the Commonwealth of Australia, Dominion 
of Canada, Union of South Africa, Queensland, South 
Australia, Ceylon, Southern Nigeria, the United States of 
America, Russia, Argentina, Brazil, Chili, and Uruguay. 

The latest returns of vessels being built to the Society’s 
classification show the same tendency towards the con- 
struction of vessels of large tonnage. The returns in- 
clude the following steamers of 12,000 tons and above, 
viz.:—Statendam, 32,500 tons, for the Holland-Amerika 
Line ; Belgenland, 27,000 tons, for the Soc. Anon. de Nav. 
Belge Américaine ; Duilio, 22,000 tons, and Giulio Cesare, 
22,000 tons, for the Nav. Gen. Italiana; Orbita, 15,600 
tons, and Orca, 15,600 tons, for the Pacific Steam Naviga- 
tion Company ; Conte Rosso, 15,500 tons, for the Lloyd 
Sabaudo ; Ormonde, 15,000 tons, for the Orient Steam 
Navigation Company, Limited ; a steamer of 15,000 tons 
for the Union 8.8. Company of New Zealand; Tran- 
sylvania, 14,500 tons, and Aurania, 13,500 tons, for the 
Cunard 8.8. Company, Limited ; Metagama, 12,000 tons, 
for the Canadian Pacific Railway Company; Fushima 
Maru, 12,000 tons, Suwa Maru, 12,000 tons, and Yasaka 
Maru, 12,000 tons, for the Nippon Yusen Kaisha. There 
are also steamers of 10,000—-12,000 tons each being built 
to the Society’s classification for the Peninsular and 
Oriental Steam Navigation Company ; the Shaw, Savill 
and Albion Company, Limited; the Federal Steam 
Navigation Company, Limited ; the Anglo-American Oil 
Company, Limited ; the Eagle Oil Transport Company, 
Limited ; Pierce Brog.; the Stoomvaart Maatschappij 
Nederland ; the Transatlantica Italiana, Soc. di Nav., &c, 


In addition to the large number of ocean-going vessels 
dealt with during the year, plans have been approved for 
vessels of many other types, including freight steamers 
for the Great Lakes of America, and a variety of vessels 
for channel and river service. Among the special types 
of vessels built or being built during the past twelve 
months under the special survey of the Society’s surveyors, 
mention may be made of the steamers Atlantic and Pacific, 
the largest lumber-carrying vessels under the American 
flag; two vessels for the Russian Government and one 
for the Government of the Commonwealth of Australia, 
intended to carry oil in bulk, and specially strengthened 
in view of their having to supply warships with fuel oil 
at sea; and an auxiliary schooner yacht being built by 
Messrs. G. Lawley and Sons Corporation of Boston, 
Mass., in the construction of which alloy steels of high 
tenacity are being employed, thus enabling the scantlings 
to be substantially reduced, and at the same time fulfilling 
the Society’s requirements concerning the structural 
strength of the vessel. The tonnage classed by the Society 
during the year includes 72 vessels of 429,384 tons built 
upon the Isherwood system of longitudinal framing. Up 
to date there have been built, or are in course of con- 
struction to the Society’s classification, 226 of these vessels, 
totalling 1,182,200 tons gross. 

The number of vessels intended to carry oil in bulk 
which have been classed by the Society during the year 
under review is the largest yet recorded in any one year, 
namely, 72 vessels, of 402,033 tons, 5 of these vessels 
being over 10,000 gross tons each. 

The Technical Committee has had under consideration 
during the year proposed amendments and additions to 
the Society’s rules for the construction of ships and 
machinery. The principal subjects dealt with by the 
Committee were the following :—Rules for the construc- 





tion and survey of Diesel engines and their auxiliaries ; 
pumping arrangements of vessels fitted with internal 
combustion engines (other than of the Diesel type) for 
marine purposes ; iron and steel steam pipes ; the testing 
of steel billets intended for marine forgings; additional 
strengthening at the forward part of the bottom of 
steamers ; amended rules for boats’ davits ; the measure- 
ment of the length of vessels having cruiser sterns ; use 
of soft steel for widely-spaced hollow round pillars. The 
recommendations made by the Technical Committee 
affecting the above matters were adopted by the General 
ve and have been incorporated in the Society’s 
rules. 

With regard to the rules for the construction and survey 
of Diesel engines and their auxiliaries, the Committee 
recognises that, as experience with the Diesel engine for 
marine purposes is still somewhat limited, and the arrange- 
ments for engines of this type are still in a more or less 
tentative state, the rules must be considered as subject 
to such modifications as may be shown to be necessary 
in the course of longer and more extended experience. 

During the year, 1,215,467 tons of ship and boiler steel 
were tested by the Society’s surveyors at home and 
abroad. At the end of June there were 85 steel manufac- 
turing firms in the United Kingdom and 217 abroad, 
recognised by the Committee for the production of steel 
for use in the construction of vessels and machinery 
intended for classification in Lloyd’s Register Book. 
Prior to any establishment receiving such recognition it 
is necessary that the works shall have been inspected and 
satisfactorily reported upon by the Society’s surveyors. 
The Society’s surveying staff at the end of June, 1914, 
comprised 360 officers. 

During the past year several important changes have 
occurred in the personnel of the Society’s surveying staff. 
Among these changes it is fitting that mention should be 
made of the great loss the Society sustained by the death 
of Dr. 8. J. P. Thearle, chief ship surveyor, who devoted 
himself with: marked ability, zeal, and fidelity to the 
interests of the Society, and through it to those of the 
mercantile marine. Just before his death he had pre- 
pared a valuable paper on “ The Classification of Merchant 
Shipping,” which was read before the Greenock Philo- 
sophical Society as the James Watt Anniversary Lecture 
for 1914. Mr. W. 8S. Abell, M.Eng., Professor of Naval 
Architecture at the University of Liverpool, was selected 
to succeed the late Dr. Thearle in the office of Chief Ship 
Surveyor to the Society. Mr. Abell had previously been 
appointed a member of the Load Line Committee, and 
Chairman of the Sub-Committee for preparing draft rules 
and tables of freeboard, and investigating the relation 
of strength of structure to freeboard by making an ex- 
haustive comparison of the varying rules and practice of 
the several classification societies. Mr. Charles Buchanan, 
who for seven years prior to May, 1914, held the position 
of Assistant to the Chief Ship Surveyor, was promoted 
by the Committee to the office of Principal of the Chief 
Ship Surveyor’s Staff, and it is regretted that on account 
of ill-health Mr. Buchanan has felt himself compelled to 
retire from active service at the end of September. Mention 
should also be made of the retirement at the end of 1913 
of Mr. T. J. Dodd, who for many years was Principal 
Surveyor at Glasgow. He was succeeded in that office 
by Mr. James French, who for some years past had been 
employed by the Committee on special duty in the United 
States of America. During the past year the Committee 
has increased the number of exclusive surveyors to the 
Societ y by the appointment of additional surveyors at 
ports abroad, including Sydney, Rotterdam, and Antwerp, 

The total length of chain cable tested during the year 
at the Public Proving Houses in the United Kingdom, all 
of which are under the superintendence of the Society, 
was 406,131 fathoms, in addition to a large quantity of 
miscellaneous chains, samples, &c. The number of anchors 
tested was 9284. . In addition to the above establishments, 
there were at the end of June twenty anchor and chain 
cable-testing machines on the Continent of Europe, and 
twenty-three ip the United States of America, recognised 
by the Committee for the testing of anchors and chain 
cables to be supplied to vessels owned abroad which are 
classed, or intended to be classed, in Lloyd’s Register 
Book. In these cases the necessary tests are required to 
be carried out in the presence of surveyors to the Society. 

It has been computed that during the year ended June 
30th, 1914, over 3,500,000 quarters of chilled beef, 2,500,000 
quarters of frozen beef, 7,250,000 carcases of frozen mutton, 
and nearly 6,000,000 carcases of frozen lamb, besides a 
vast quantity of dairy produce, fruit, &c., were imported 
into the United Kingdom in steamers fitted with refrigerat- 
ing installations. The Society’s surveyors inspect refri- 
gerating machinery installations and appliances during 
construction, and examinations are also made at the 
vessels’ loading and discharging ports. The number of 
vessels holding the Society’s certificate in respect of refri- 
gerating machinery (Lloyd’s R.M.C.) is now 176, and in 
addition there are at the present time 32 vessels, mostly 
of very large carrying capacity, being fitted with refri- 
gerating machinery under the supervision of the Society’s 
surveyors. On the vessels already classed 1158 surveys 
have been held at loading and discharging ports during 
the past twelve months. 

Insulated barges trading on the river Thames require 
to be registered annually by the Port of London Authority, 
which has recently determined to make the production 
of certificates of survey from this Society a condition of 
the renewal of such annual registration. Regulations 
for the requisite inspection of barges in pursuance of this 
decision have been adopted by the Committee of Lloyd’s 
Register, which is now prepared to issue certificates in 
respect of such barges upon receipt of satisfactory reports 
from the Society’s surveyors. 

The number of vessels to which freeboards were assigned 
by the Society under the Merchant Shipping Act, 1894, 
up to June 30th, 1914, was 17,314. The number to which 
freeboards were assigned during 1913-14 was 530, repre- 
senting an approximate gross tonnage of 1,840,770 tons. 

The past year has witnessed a remarkable increase in 
the use of wireless telegraphy and submarine signalling 
in the world’s mercantile marine. There are now recorded 
in the Society’s Register Book 2750 vessels fitted with 
wireless telegraphic installations as compared with 1932 
at a corresponding date last year, and 930 fitted with 
submarine signalling apparatus as compared with 806 
last year. 





There are 642 yachts of 111,378 tons classed in the 
Society’s Register of Yachts. Of these, 279 of 98,943 tons 
are steam vessels, and 297 of 7131 tons are sailing vessels, 
while 66 of 5304 tons are fitted with internal combustion 
engines. Included in the foregoing are 192 built in 
accordance with the rules for the construction and classi- 
fication of yachts of the international rating classes under 
the inspection of the Society’s surveyors. These vessels 
have all received the special class R in the Society’s 
Register. Sixty of them have been built abroad. 

The Society reports with satisfaction that the fourteen 
scholarships granted by it for the study of naval architec- 
ture and marine engineering are much appreciated, and 
that there is great competition for these scholarships, 
which are distributed as follows :—Three in naval archi- 
tecture at the University of Glasgow; three in naval 
architecture and three in marine engineering at Armstrong 
College, Newcastle-on-Tyne ; three in naval architecture 
at the University of Liverpool; and two in marine engi- 
neering in connection with the Institute of Marine Engi- 
neers. 

The death of Dr. Thearle, the Society’s late Chief Ship 
Surveyor, created a vacancy on the Board of Trade Com- 
mittee on Bulkheads and Watertight Compartments, 
which was filled by the appointment of Mr. Buchanan, the 
Principal of the Chief Ship Surveyor’s staff. This Com- 
mittee has not yet completed its labours, but it is 
anticipated that its report relating to ocean-going 
passenger steamers will shortly be presented to the Board 
of Trade. Dr. Thearle’s place on the Board of Trade 
Load Line Committee was taken by Mr. G. R. Mares, one 
of the Principal Surveyors on the Chief Ship Surveyor’s 
staff. This Committee, of which Mr. Abell, the present 
Chief Ship Surveyor, was already a member, hoped to 
complete its labours by about the end of 1914, but the effect 
of the present international situation will be to postpone 
indefinitely the proposed international conference on the 
load line question. It may, perhaps, be of interest to 
recall that the terms of reference of the Load Line Com- 
mittee were ‘“‘ to advise the President of the Board of 
Trade as to the attitude which should be adopted by the 
British representatives at the forthcoming international 
conference on load line, and for that purpose to inquire 
and report whether, and if so, in what respects, the tables 
of freeboard revised by the Board of Trade in 1906 need 
further revision in the light of the experience gained since 
that date of their practical working and effect.” 

The Committee has to record the death, during the past 
twelve months, of Mr. John S. Allen and Sir Stephen W. 
Furness, Bart. Mr. Allen was a member of the General 
Committee for the long period of 36 years—from 1868 to 
1904—and Chairman of the Liverpool Committee from 
1893 to 1895, and the Committee placed on its minutes 
a record of its high appreciation and lasting recollection 
of the great advantages which the Society enjoyed through 
his invaluable services and the earnest care and attention 
which he at all times devoted to the Society’s affairs. 
Mr. F. W. Lewis, deputy chairman of Messrs. Furness, 
Withy and Co., Limited, and a director of Messrs. Irvine’s 
Shipbuilding and Dry Docks Company, Limited, has been 
elected to serve on the Committee as successor to the late 
Sir Stephen Furness. Sir Edward Beauchamp, Bart., 
Sir Raymond Beck, and Mr. Herbert T. Hines, were 
elected by the Committee of Lloyd’s to fill the vacancies 
on the Committee of Lloyd’s Register caused by the retire- 
ment of Sir Edward E. Cooper, Sir John H. Luscombe, and 
Mr. Robert A. Ogilvie in accordance with this Society's 
rules. Sir John H. Luscombe retains his seat ex-officio as 
Chairman of Lloyd’s. 








AN ENGLISH STATIONARY DIESEL ENGINE. 





CONTINENTAL makers of Diesel engines have in the 
past afforded a rich field for the activities of the tech- 
nical writer, and in consequence descriptions of every 
detail of the Diesel engine have found a place in the 
columns of this journal, generally under some heading 
indicating a continental home. When, therefore, 
we come to describe English-built Diesel engines we 
find many points common to all Diesel engine practice 
that we feel it unnecessary to touch upon again, and 
our description suffers in fullness in consequence ; 
thus the inference may be drawn that such Diesel 
engines as are built in this country are considered 
by the investigator as only worthy of such short 
notice as may be summed up in a few lines. Such an 
inference is entirely unjustified in many instances ; 
on the contrary, we are of opinion that there are 
several firms undertaking the construction of these 
engines in this country whose products are of very 
high class. That the descriptions of such engines is 
but brief is in no way due to any want of merit in 
the engines themselves ; on the contrary, it is greatly 
to the credit of their makers that in so many direc- 
tions they are following along lines which have already 
proved themselves to be sound and practical. More- 
over, whilst these points cover the main features, 
there do arise a few others upon which the engineering 
sense of the British manufacturer has been brought 
to bear with obviously good results. 

We are moved to this explanation by the difficulty 
with which we find ourselves faced in attempting a 
description of what we consider a very excellent four- 
cycle Diesel engine which is just being put upon the 
market by Cole. Marchent and Morley, Limited, of 
Bradford. In it there are to be found some very nice 
new features of design, though in the main it exactly 
follows well accepted practice. This firm looked into 
the question of the Diesel engine some four years ago 
and decided to follow what is now the usual plan of 
obtaining the drawings and manufacturing instruc- 
tions from a continental source—in this case the well- 
known engineer, H. Giildner. This practice has the 
great advantage that manufacture of an engine which 
will work can be immediately commenced instead of 
designs having to be prepared of an engine which may 
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not work at all or at least not without a very great 
deal of experiment. It is, however, only when an 
engine has actually been got to work that evidence 
is given of the weak points which are bound to arise 
—even when the design is known to be all right—from 
manufacturing inexperience. In this case Cole, 
Marchent and Morley took the very wise step of 
installing their first engine in their foundry, where it 
is in constant work under their own observation, so 
that these weak points could be found out and experi- 
mented upon till they were overcome. We are fully 
convinced of the extreme value of this course, as in 
our own cbservation we have come across cases, 
especially in marine work, where failures were not 
known to the builders, who indeed congratulated 
themselves upon the success of their engines upon 
no more solid foundations than that they had heard 
of no complaints ; the facts were that the normal ‘self- 
reliance of the sea-going engineer had constrained 
the ship’s staff to struggle alone with the difficulties. 
At all events, the experience of Cole, Marchent and 
Morley, Limited, have gained with their own engines 
has been such that they can now confidently recom- 
mend them to others. 

A large range of powers has been provided for by 
the adoption of four standard sizes of cylinder, 
namely, 50, 75, 100, and 125 horse-power per cylinder, 
which can be erected in one, two, three, or four cylinder 
units. In the design of these engines a very important 
and commendable point is insisted upon, namely, that 
the piston speed and the mean effective pressure shall 
be kept down very low. In all designs the mean 
effective pressure is never allowed to exceed 93 lb. 
per square inch, while the revolutions of the single- 
cylinder 50 horse-power engine are 210 per minute, 
dropping in the next size to 200, and in the two larger 
sizes to 170 per minute. 

The catalogue shows sixteen different powers which 
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Fig. 1—CAMSHAFT AND ROCKERS 


can be obtained, the maximum being 500, and the 
firm does not offer engines of more than this, as it 
does not care to increase the number of cranks in a 
single line above four, though, of course, a three or 
four-cylinder unit could be placed on each side of a 
generator, an arrangement which would. afford the 
safest means of doubling the power. There are 
one or two features about the engine which we 
think should tend to make them somewhat more 
expensive than other makes, though we have no 
figures upon which to base a definite statement on 
this point. We may instance, however, the very 
heavy fly-wheels. which are fitted with the intention 
of increasing the smoothness of running ; such a fea- 
ture is to the good, but, of course, it has to be paid for. 

As will be seen from page 483, the design embodies 
the usual stationary engine practice of the A frame, 
which for engines of this class would seem. to have 
advantages, especially from the manufacturing point 
of view, when the unit system of construction is 
followed. Otherwise the main features of the outline 
of a Diesel engine cannot show great variations. 
When we come to what may be called the minor 
Jetails, however, we are faced with an arrangement 
which we have not come across before—that is in 
the valve driving mechanism. In ordinary small 
motors and in the Diesel engines constructed by 
Normand and the Westinghouse Company, and in 
the smaller sizes of the Sulzer engines, the cam shaft 
is carried in the top of the crank case and driven by 
spur gearing off the crank shaft. Here the cam shaft 
is carried in what would be the top of the crank case 
if that part had not been replaced by A frames to 
support the cylinders; but the idea is the same. 
The arrangement cannot, however, be carried out in 
its entirety owing to the high .stroke-bore ratio of 
these engines compared with the others, because the 
spur wheels would be of unwieldy dimensions and would 
quite spoil the symmetry of the engine, which we are 
inclined to think is an important selling feature. The 





use of an intermediate pinion would have reduced 
the wheels to something like reasonable proportions, 
but would have added expense and complication. 
The desirable compactness and simplicity has there- 
fore been obtained by fitting the usual vertical driving 
shaft with skew and bevel gearing to give the con- 
nection between the two shafts. We must say we 
like the plan of carrying the cam shaft in this position ; 
it simplifies the tops and in a multiple-cylinder engine 
it renders the valve gear much more accessible ;_ it 
also simplifies the casting of the cylinder cover by 
doing away with the projections to take the cam shaft 
bearing brackets which form big masses of metal, 
which are liable to cause trouble ; above all, it renders 
it possible completely to enclose the cams and the 
rockers and rollers so that the whole of the gear can 
run in an oil bath and noise and wear are reduced. 

















Fig. 2—-VALVE CAGES 


In a stationary engine it also allows the starting gear 
to be operated from below without any additional 
links and levers, while the air bottles can be so placed 
as to be accessible without moving from the one 
position, and the man in charge has not to trouble to 
go up on to the platform—not that this is of great 
importance, but it tends to give him a kindlier 
feeling towards the engine so that he will speak well 
of it, which is quite an asset. Al] thrust is removed 
from the tappet rods by the employment of rocker 
arms attached at the bottom and pivoted on a way 
shaft, as shown in Fig. 1. The centre rocker of the 
three on each cylinder is a double armed one. excen- 
trically mounted so that either the one or the other 
arm can be engaged, one serving to lift the fuel valve 
and the other to depress the air valve when starting 
up in the usual way. The lubrication of the fulcrum 

















Fig. 3—EXHAUST VALVE 


of these rockers on the way shaft is carried out in a 
very ingenious and positive manner. The builders 
are, we think, quite right not to trust to the splash 
from the cams for this part, and they fit on the two 
outside arms a tube leading to the centre with a little 
spring on the outer end resting on the roller as shown 
in Fig. 1. The roller picks up the oil from the cam 
and the spring scrapes it off and leads it down the 
tube to the bearings—quite a nice little piece of fore- 
thought. All this gear is being specially designed to 
make it accessible even when in multi-cylinder units, 
when, of course, the best arrangement is to draw out 
a section of the shaft sideways instead of having to dis- 
mantle the gear on all the cylinders and draw the whole 
of the cam shaft endways. The inlet and exhaust 
valves, too, are arranged, as shown in Figs. 2 and 3, 





with the upper rocker arm fulcrumed on the valve 
cage instead of on the cylinder cover, so as to entaiy 
the least possible work when examination is neces. 
sary, as only one pin has to be driven out, and the 
rocker and cage can be taken out as a single piece. The 
upper rockers of these valves are fitted with rollers to 
actuate the valves, so that the wear is kept down and 
no lateral stresses are imposed on the valves which 
would tend to tilt them off their seats. 

The trunk piston is, of course, adopted, and a \ ery 
unusual feature is to be found here. In practically 
all the Diesel engines we have come across difficulty 
appears to have been experienced in preventing an 
excess of lubricating oil from working up the sides 
of the piston into the combustion chamber. Scrajer 
rings and all sorts of dodges have been tried as a cure, 
In this engine the converse is employed, and oil is 
admitted into a groove round the cylinder bore aid 
deliberately carried up the cylinder walls by a serics 
of grooves in the piston arranged with the,sharp edye 
on the lower side, the upper edge*fading away to 
nothing in a manner we discussed in an article as 
recently as September 18th—see THE ENGINELk, 
September 18th, 1914, page 272. The whole question 
would seem to hinge upon the use of forced lubricati:n, 
which, we must say, we prefer for high-speed aid 
highly stressed engines, though here it would not seein 
to be called for. If forced lubrication is used for the 
main and connecting-rod bearings and the gudgeon 
pin it is bound to be very difficult to control th 
amount of lubricating oil which shall be thrown about 
by the cranks. The oil holes in the shaft must be 
large in order to reduce the liability to chokage, and 
as the supply is common to all bearings no allowance 
can be made for any difference in tightness between 
the various bearings and the supply must be in excess 
of the actual requirements of each bearing. In the 
Cole, Marchent and Morley engine ring lubrication 

















Fig. 4—PISTON AND GUDGEON PIN 


is adopted for the main bearings and the centrifugal 
ring for the crank pins ; thus the supply to each pin 
can be under exact control and optical evidence can 
be obtained as-to the correctness of the supply to 
each part. The supply of lubricating oil to the 
cylinders can also be controlled with great exactitude, 
and so the use of the carrier grooves, if we may call 
them so, is justified. There is another point with 
regard to lubrication which we have not previously 
seen, and that is in the machining of thrower rings 
solid on the crank shaft outside each bearing, which 
are covered with a shield in the bearing cap so that 
great cleanliness results. There is another novelty 
in the fixing of the gudgeon pin, which is put in from 
one side on a taper and drawn up at the other end by a 
bar, the projecting extremities of which are recessed 
into the piston as shown in Fig. 4. The locking device 
for the nut which keeps the bar in place is very 
neat, and besides giving a very positive lock, gives 
also a very large number of locking positions. This 
device, as will be seen, consists of a plate bolted down 
on the end of the pin and having notches on each 
side formed so as to take one corner of the nut. These 
notches are disposed at different distances from the 
centre of the plate on each side, so that two different 
locking positions can be obtained, while two further 
positions are obtained by turning the plate over, 
giving with the six sides of the nut twenty-four 
positions in all in the circle in which the nut can be 
locked. 

The cylinder covers are very well designed to avoid 
any unequal thickness of metal, and great attention 
has been paid to a point which, as far as we are aware, 
has hitherto been rather neglected. The passages 
for the exhaust and air admission to the valves, 
instead of being left to chance, are very carefully 
shaped so that the gas shall be guided towards the 
valves ; thus the greatest possible area of the valves 
can be utilised and eddies are avoided as far as 
possible. The same care is taken in the formation of 
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the passages in the valve cages, and there is no doubt 
that what might be thought to be a small matter, 
results in reality in a very.considerable advantage and 
tends greatly to increase the economy shown by this 
engine, the consumption of which for a single-cylinder 
50 horse-power engine has been found to be as low 
as 0.405 1b. per horse-power in an eight-hour run. 
The cylinder design is normal, with a separate liner 
held down at the top and free to expand at the bottom 
with a rubber joint with the water jacket. We have 
never had an opportunity of seeing one of these liners 
taken out after a period of running, and we should 
imagine it is not a simple job, as we should expect that 
this rubber ring would become vulcanised on to the 
liner and form a very serious obstacle to the with- 
drawal of the liners through the machined part of 
the jacket. 

All the cylinders of a given diameter are exactly 
alike and are machined in jigs, and interchangeable, an 
important manufacturing advantage possessed by the 
Diesel engine over the compound steam engine, and 
one which lends itself to much cheaper manufacturing 
methods. Each cylinder is then erected as a complete 
and interchangeable unit in itself so far as all the 
auxiliaries, such as the fuel and lubricating pumps, 
are concerned, there being one fuel pump and two 
lubricating pumps on a common crosshead driven by 
the cam shaft on each cylinder. The pros and cons. 
of the single or multiple fuel pump we have discussed 
too often to repeat them here, as no new evidence is 
available on the point. There is only one thing which 
prevents all the cylinders being exactly alike, and 
that is the provision on the end of one of the cam shaft 
casings to take the bearing for the vertical shaft. 
This, however, does not affect the machining of the 
eyiinders or their attachments, which are alike for 
all, but it simply involves the fitting of a different 
form of cover over the end of the casing as clearly 
shown in the elevation on page 483. 

The compressors are of the usual inverted tandem 
two-stage type driven off the crank shaft, with the usual 
steel dise valves kept on their seats by light steel plate 
springs. As far as the running of the engine is concerned 
we were able to see the two-cylinder 100 horse-power 
engine, shown on page 479, running in the foundry at 
210 revolutions per minute, and we must say that we 
were much struck by the absence of noise ; there is 
none of the usual Diesel engine “ click ’ of the valve 
gear, the absence of which we attribute largely to the 
enclosing of the cams: even the fuel valves are quiet. 
Indeed, the engine struck us as running more like a 
steam than like an internal combustion engine. The 
chief noise arises from the main air inlet and from 
the compressor head valves. The former, we think, is 
due largely to the fact that the slots in the silencer are 
too few m number and too wide, but we admit that 
the question is a very difficult one, and we do not 
think that there is any hard-and-fast rule. One 
of the most remarkable points about the whole engine 
was the extraordinarily quiet running of the bottom 

-ends, though we were informed that they had been 
at work for ten months without any adjustment. 
There is evidently not much wrong with the surface 
allowed or with the white metal of which they are 
made. 

The whole of the engine is made by Cole, Marchent 
and Morley at their works in the Wakefield-road, 
Bradford, and the castings come from their foundry a 
few streets away. 

We have just received from Mr. Geo. Broadhurst, 
the electrical engineer to the Borough of Basingstoke, 
a few particulars’ of a pair of 100 kw. three-cylinder 
engines built by this firm, which have just been put 
down in the generating station of that town—see page 
483. Mr. Broadhurst states that the actual tests 
results showed a consumption for full, three-quarter, 
half, and quarter loads respectively of 0.646 lb., 
0.694 lb., 0.705 Ib., and 1.09 Ib. per kilowatt-hour, 
results which were in all cases comfortably within 
the guarantee limit. With crude oil. at the price 
delivered at Basingstoke, this works out to 0.231d. 
per kilowatt-hour on a load factor of 53 per cent. 
Mr. Broadhurst concludes by stating that the engines 
run very quietly, and that he is personally very much 
impressed with their behaviour. 








THE EDUCATION OF ENGINEERS. 





THE subject of the education of engineers is one 
that is practically always with us. As a medium 
for raising a debate, ‘‘ technical education ”? never 
fails, for every adult engineer seems to think he 
knows just what is wrong with our present system, 
and could put it right in five minutes—at least this 
was the impression which some of the speakers at the 
debate on Principal Garnett’s paper to the Manchester 
Association of Engineers seemed to wish to convey. 
This paper was read at a meeting held towards the 
end of the last session, and there were so many mem- 
bers wishful to take part in the debate that a second 
night had to be devoted to this purpose. Mr. Garnett 
in his paper gives the broad lines on which the educa- 
tion of youths engaged in the engineering trades 
should proceed in the three following cases :—(1) Boys 
who leave school at from 14 to 16 years of age and 
enter works ; (2) boys who leave a secondary school 
at from 16 to 18, and then either enter works or first 
go to a senior technical school ; (3) young men who 











proceed to a university course before entering works. 
The great majority of boys leave school and enter 
employment at the earliest possible age—14—and 
those going into the engineering trades have generally 
begun their works training at 15. Mr. Garnett says 
that if the special training of such boys is to grow 
out of, and be continuous with, the general training 
which precedes it, specialisation must begin in the 
last years at school, meaning, presumably, about the 
age of 12. It is therefore suggested that such boys 
should make their decision to become engineers at 
the age of 12, and should be transferred to “‘ junior 
technical schools.” In these schools the boys are 
to continue their general education, but the various 
subjects of the curriculum are to be so taught as to 
emphasise their relation to engineering. 

With regard to the youths who have been fortu- 
nate enough to remain at a secondary school until 
the age of 16, and who do not take up a university 
course, the author recommends that they should then 
proceed to take a two years’ course at a senior techni- 
cal school before entering the works. Such boys 
who are deserving should then be enabled to add 
to their theoretical knowledge by taking a university 
course, and perhaps afterwards return to the same 
works as apprentices of the third grade. As regards 
the third class, namely, the men who proceed to a 
university course before entering works, Mr. Garnett 
says it is to this group of engineers that we shall 
principally look in the future for the creative minds, 
the inventors of new appliances and processes. Mr, 
Garnett’s university course is not to include much 
lecturing. He thinks it better that information be 
acquired largely from books, that more stress be laid 
upon writing papers and laboratory experiments, 
and finally that original research be developed. 

There seems to be a consensus of opinion against 
the junior technical school idea, on the ground that 
boys at the age of 12 or even 14 have rarely formed 
any idea of what occupation they will take up in after 
life, unless it be that of either a locomotive driver 
or captain of a battleship. Nor among employers 
is there much inclination in favour of giving special 
facilities to youths who have come from universities, 
as it is found that these young men do not take so 
kindly to the rough work of the shops as the young 
man who has gone to the shops first. 

The training of the trade apprentice is a problem to 
which engineering employers have been giving much 
attention of late, and presents two distinct phases. 
The first is the provision of facilities whereby the 
most promising youths can acquire the requisite 
technical and practicel training to enable them to 
rise to higher positions. The second phase is the 
efficient training and the development to their fullest 
capacity of those youths who are destined to form the 
rank and file of the workers. Any system of educa- 
tion should be continuous, and should be developed 
to suit specific conditions, and something can be 
learned, says Mr. Garnett, from the Germans in this 
respect. In Germany, trade apprentice training is 
an essential feature of the State scheme for compul- 
sory continuation education, which has for one of 
its aims the thorough training of the rank and file 
of the workers. Compulsory continuation education 
for about six to eight hours per week is carried on 
until the age of 18, and is obtained during working 
hours, usually for two half or one whole day per 
week. The apprenticeship training usually lasts 
four years, and a portion of the continuation school 
work has a very direct bearing on the trade the youth 
is learning. 

The Munich system developed by Dr. Kerchen- 
steiner, which is becoming a pattern for other indus- 
trial centres throughout Germany, embodies practical 
instruction in the various trades. The apprentice, 
at the end of his period of practical training, is 
examined by a committee of experts, who test his 
theoretical and practical knowledge, and to whom he 
has to submit an exhibition piece of work he has 
accomplished. If successful in this examination, 
he is awarded a Master’s Certificate, and is considered 
fully skilled as a workman. 

The system of training trade apprentices at the 
British Westinghouse Company’s Works, which was 
described by Mr. A. P. Fleming in a communication 
on Principal Garnett’s paper, possesses features worthy 
of attention in large works. At these works candi- 
dates for apprenticeship serve a probationary period 
from three to six months in a works department, and 
if found satisfactory are “ bound ”’ to a trade. They 
are then eligible for admission to an apprentice school 
provided in the works, under the supervision of a 
body of instructors recruited from the company’s 
staff. The school work comprises two main divisions. 
The first deals with general instruction, and includes 
shop arithmetic, elementary physics and mechanics, 
properties of materials, the names and uses of tools, 
explanation of shop terms, elementary ideas of cost, 
the importance of discipline, thoroughness and 
method, the prevention of waste, and sufficient know- 
ledge of drawing to be able toread a blue print. Special 
care is taken to avoid abstract theories and defini- 
tions, and to approach the subjects by means of 
examples with which the apprentices are perfectly 
familiar in the shops. The second division of school 
work comprises trade instruction, in which matter 
more or less common to all trades are at first dealt 
with, and shop problems discussed and explained. 
In addition, a course of lectures is given in each of 





the principal trades by shop engineers and leading 
foremen, dealing specifically with shop methods and 
processes, and with the manufacture of certain classes 
of apparatus. 

In both the general and trade classes there are 
different grades of instruction, and youths are ad- 
vanced progressively, first through the general and 
then through the trade courses, the total period of 
instruction being planned to cover about two years, 
In all the classes lecture notes have to be prepared, 
and frequent examinations are held to test the youth's 
knowledge and progress, but no homework is de- 
manded. The hours of instruction vary from seven 
per week for the elementary to two per week for the 
advanced students. All costs of tuition are borne 
by the firm, and the regular rate of wages is paid 
during the time spent in the school. In addition 
to the classes thus described, a special course of in- 
struction, lasting for about three hours each week, 
is given to youths “‘ bound” as apprentice draughts- 
men, and also one for youths promoted to the testing 
departments. Similarly, a class divided into two 
grades provides instruction in book-keeping and cost - 
ing to juniors on the clerical staff. 

As regards practical instruction in the shops, this 
lies rightly in the hands of the foremen, but to obtain 
satisfactory results it is necessary to develop the in- 
terest of the foremen in the apprentice and to esta- 
blish a systematic plan of instruction in place of the 
desultory attention that will otherwise be paid to 
this important matter. 

In the system under consideration, the foremen’s 
interest is aroused by having them lecture to appren 
tices on “‘ shop practice ” in the various trades, these 
lectures being planned when necessary by the regular 
instructors. The preparation of these lectures is of 
considerable educational value to the foremen them- 
selves. The personal contact brought about in this 
way in the class-room makes it easy for the apprentice 
to state his difficulties and get them elucidated. A 
monthly record shows their progress, ability, conduct, 
and time-keeping, and marks are awarded accordingly. 
These marks, taken in conjunction with those gained 
in the apprentice school, determine the apprentice’s 
standing. The regular instructors keep in touch 
with the apprentice’s work in the shops, although 
to a much more limited extent than the foremen. 
This serves to link up and stimulate the individual 
efforts of all those who are assisting the training of 
the youths. 

In each department where more than about ten 
apprentices are employed, a ‘‘ senior’ apprentice is 
appointed—chosen on account of his shop work and 
ability shown in the school—for the purpose of assist- 
ing the foremen in training the junior apprentices, 
and also for proving his fitness for advancement to 
a higher position. Other apprentices doing well in 
the shops and school are permitted a wider range of 
practical experience outside their own department, 
the most promising youths being promoted to the 
drawing-office and testing departments. The most 
satisfactory youths are selected by competitive 
examination and consideration of their shop work 
to attend the Apprentice’s Day Course at the Muni- 
cipal School of Technology, the fees and other expenses 
being paid by the firm, and no deduction made from 
the apprentice’s wages due to the time absent from 


the works. This arrangement provides a means 
whereby the youths capable of greater development 
than the craftsman can be fitted for higher positions. 








FOUR-CYLINDER EXPRESS LOCOMOTIVES FOR 
THE SAN PAULO RAILWAY. 


In a two-page Supplement with this issue we give a 
general arrangement drawing of a four-cylinder, six- 
coupled express passenger locomotive, one of a set recently 
supplied to the San Paulo (Brazilian) Railway by the North 
British Locomotive Company, Limited, of Glasgow. We 
published some particulars and a half-tone engraving of 
these engines in our issue of October 30th. The most 
interesting features of the engines are the cylinder and 
valve gear arrangements. There are four non-compound 
cylinders, two inside and two outside the frames. The 
inside cylinders drive on to the leading coupled axle and 
the outside cylinders on to the intermediate coupled axle. 
Steam is distributed by piston valves operated by 
“* Stephenson ”’ valve gear, -the excentrics of which are 
mounted on the leading coupled axle. All four valve 
chests are outside the frames, and by the introduction of 
two double-armed rocking shafts a very neat valve gear 
arrangement is secured. The engines have been built to 
the design of Mr. C. R. Hillman, locomotive superintendent 
of the San Paulo Railway, and under the supervision of 
Messrs. Fox and Mayo, consulting engineers, London. 








From a London newspaper we learn that “the last 
wall of rock in the tunnel from Montiers (France) to 
Granges (Switzerland),’’ has been brought down. This 
must be easily the finest civil engineering work of all time. 
Montiers is 45 miles west of Nancy, and Granges 15 miles 
south of Neuchatel. The distance between them, as the 
crow flies, cannot be less than 140 miles. In length alone, 
therefore, the tunnel is a remarkable work, but when we 
add that it must pass under several big rivers and probably 
under Lake Neuchatel, the gargantuan nature of the enter- 
prise will be appreciated. We wonder if our contemporary 
can be thinking of the far more modest tunnel on the 
Moutier and Grenchen line, quite a little thing of five 
miles, which has just been pierced in Switzerland, and is 
described on another page ! 
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RAILWAY MATTERS. 


Ir is reported that the Taff Vale Railway Company has 
placed an order for six locomotives with the North British 
Locomotive Company, Limited, of Glasgow, these being 
to replace the locomotives ordered from Germany, but 
not delivered owing to the war. 

Tue result of the “‘ Safety First ’’ campaign on the four 
railways that compose the New York Central system 
shows that 67 fewer employees were killed in 1914 than in 
1913, a decrease of 38 per cent.; 1646 fewer employees 
were injured in 1914.than in 1913, a decrease of 25 per cent.; 
150 fewer persons of all classes-—employees, passengers, 
and other persons—-were killed in 1914 than in 1913, a 
decrease of 30 per cent.; and 2420 fewer persons were 
injured in 1914 than 1913, a decrease of 28 per cent. 





AccorpIna to the Canadian Engineer, in connection 
with the Chicago, Milwaukee, and St. Paul Railway elec- 
trification across Montana, the electric power is to be 
supplied by the Montana Power Company, which has under 
construction a 100,000-volt transmission line which is 
being carried out with wooden poles. These poles are to 
be of Western red cedar, 45ft. and 50ft. long, and 8in. at 
the top. A telephone line will run parallel with the power 
line on 25ft. poles, and all the poles are being treated 
with avenarius carbolineum by the open tank process, 
The electrification is to be completed early in 1918. 


So many refinements have been added to automatic 
and other signalling apparatus in the United States, that 
the signal engineers of the smaller roads who hesitate to 
neglect any particular improvement and yet find the cost 
of installation and maintenance increasing, are embarrassed. 
The Committee on Automatic Signals of the Railway Signal 
Association reported to the recent convention that in 
plans for automatic signals on single lines the arrange- 
ment of the apparatus and the decision as to how far it 
was practicable to go in furnishing the refinements which 
were demanded for theoretically perfect service involved 
questions at once so numerous, so perplexing, and so costly, 
that the committee found itself unable to make any pro- 
gress. 

AccorDING to the Railway News, on September Ist, 
1914, the’ East Indian Railway had 26,192 goods wagons 
running on its system, an increase of 26 per cent., as com- 
pared with similar stock running on April Ist, 1913. It 
was hoped that, counting on orders for conditional stock 
which have been placed, 33,304 wagons would be on the 
line by the end of March, 1915. Owing, however, to the 
interruption in deliveries caused by the war, it is not 
expected that the number by that time will exceed 30,000, 
though it is stated that this can be relied upon. The 
Indian Mining Association has forecasted the East Indian 
Railway wagon requirements of the Bengal coalfields at 
1700 trucks a day from October to December, 1914, in- 
clusive, and at 1900 a day from January to March, 1915. 
[t is thought that there will be no difficulty in arranging 
for these requirements to be met in full. 


A Nortu-East Coast. correspondent is authoritatively 
informed that the Nord of France Railway Company 
has this week placed contracts with the Cleveland Bridge 
and Engineering Company, Limited, of Darlington, for 
the reconstruction of several important railway bridges, 
included amongst which are those over the river Scarpe, 
near Douai, and over the river Oise at Meriel, Verborie 
and Compiégne. These bridges, the first of which is to 
be erected within three months, will be of lattice-type 
girder construction, and the largest bridge will have a 
length of about 370ft. Some of the bridges are to accom- 
modate two and others a four-line track. The designs 
have been prepared by the engineering department of 
the Nord of France Railway, and the inspection in this 
country is to be carried out by Mr. P. C. Tempest, the 
chief engineer of the South-Eastern and Chatham Railway. 
The Cleveland Bridge Company’s contract includes not 
only the manufacture, but the erection of the bridges. 


Some interesting points dealing with the suburban 
traffic question were brought up in the presidential address 
to the Railway Students’ Association by Mr. R. H. Selbie, 
who said that the question as to whether electric working 
was cheaper than steam depended entirely upon circum- 
stances. In the case of a line that had already reached 
its maximum capacity in steam working, and where the 
traffic demanded more trains, he was confident that 
electrification was the most economical course to pursue. 
Mr. Selbie also gave some interesting figures in his address 
relating to operating costs. The cost of current, assuming 
an output of 50,000,000 units per annum, he estimated at 
3d. per unit. The cost per train-mile for current, allowing 
the average current consumption of a six-car train weighing 
200 tons at 18 units per mile, was given as 9d., while the 
total cost he estimated as 22-5d. per train-mile. Steam 
working might only cost 17d. per train-mile, yet if an addi- 
tional train service was to be provided the capital outlay 
would be so great that electric working would be much the 
more economical. 


Cotonet Druitt’s report to the Board of Trade on a 
collision that occurred on September 2Ist at Bellshaugh 
Junction, on the Caledonian Railway, has just been issued. 
At this place there is a junction between the lines from and 
to Dawsholm and those from and to Kelvinside, the facing 
points being in the down line. An engine arrived from 
Dawsholm and went into the up sidings to pick up its van, 
after which it was to go towards Kelvinside. The engine 
and van came out of the sidings on to the up Dawsholm 
line, and were then passed through a crossover road to 
the Dawsholm down line preparatory to being propelled 
along that line clear of the facing points, and then away 
along the down Kelvinside road. The driver said that the 
signalman shouted to him as he was coming out of the 
sidings, and he thought that he had to hurry, so as soon as 
the crossover road was restored he set back without wait- 
ing for a signal. The road was not, however, clear for 
him, as the signals were lowered for a down passenger 
train to go to Kelvinside, and into this train the engine 
and van backed. Both engines were derailed, together 
with two coaches and a van on the passenger train, and 
the goods van was destroyed. No passengers suffered, 
but three servants were slightly injured. The guard was 
not in the wrecked van at the moment, but on the engine. 
Catch-points in the down Dawsholm line are recommended. 





NOTES AND MEMORANDA. 


Tue following mixture has, according to the Canadian | 


Engineer, long been used by the United States army 
engineers in waterproofing cement :—One part cement, 
two parts sand, three quarters of a pound of dry powder 
alum to each cubic foot of sand. Mix dry and add water 
in which three-quarters of one pound of soap has been 
dissolved to each gallon. This is said to be nearly as strong 
as ordinary cement, and is quite impervious to water, 
besides preventing efflorescence. For a wash a mixture 
of one pound of lye and two pounds of alum in two gallons 
of water is often used. 


DIAMONDS exposed to the action of radium become highly 
radio-active, said Sir William Crookes, in the course of an 
address before the Royal Society. This acquired radio- 
activity continued for years with apparently undiminished 
force. Sir William produced a diamond which had been 
exposed to radium for some months about twelve years 
ago. After the exposure it was found to be highly radio- 
active, and affected a photographic plate. Though it had 
never been near radium since, it was now practically as 
active as ever, in spite of the fact that it had been 
carried about in his pocket and subjected to the drastic 
treatment of being boiled in stronacids. 


At the Junior Institution of Engineers, Mr. R. Rankin 
lectured recently on ‘‘ The Working of Storage Batteries.” 
Particular stress was laid on the necessity of giving a 
battery a good send-off by a proper first charge, and the 
necessity of continuing it until there was a complete 
cessation of increase in specific gravities and voltages was 
insisted on. One fruitful source of trouble was excessive 
discharging, and Mr. Rankin described an instrument 
which he had invented to enable battery operators to keep 
within proper limits. Attention was drawn to the 
necessity of keeping proper log sheets. It could not be 
expected to keep their cells in decent condition unless 
hydrometers and cell-testing voltmeters and means for 
giving individual cells a boosting charge in excess of that 
given to the main body of the battery were provided. 


THE Scientific American for October 3rd draws a con- 
trast between the ordinary European frontier with its 
enormous forts and lines of strategic railways and the 
Canadian frontier. On the continent of America two of 
the greatest nations of the world have a common frontier 
which extends unbroken for some 4000 miles. Throughout 
the whole of this frontier there is not to be found, on 
either side, a single fortification or any offensive or 
defensive military work of any kind whatsoever, and this 
is the case despite the facts that this far-flung frontier was 
the eventual outcome of a fierce war, and that these two 
powerful nations have always been engaged in keen com- 
mercial rivalry. That heavily fortified frontiers, backed 
by military railways, are a menace to a friendly neighbour- 
ing State, and provocative of responsive military works, 
and that they produce an atmosphere of international 
suspicion and dislike cannot be disputed. There is a 
growing conviction that the failure of the Teutonic 
atter- yt to establish a military dictatorship in Europe will 
be toilowed by the final subjugation and control of 
militarism. Our contemporary can think of no guarantee 
that would be more effective than the complete obliteration 
of these fortifications, modern in construction, but essen- 
tially medieval in conception, which disfigure European 
frontiers. 


AsKED recently whether there would be any difficulty 
in obtaining an adequate supply of the coal tar required 
in this country, Professor Frankland, of Birmingham 
University, stated that there is an abundance of the raw 
material here. This country used to be the greatest pro- 
ducer in the world of coal tar. We used roughly to distil 
it here and send the product to the Germans for them to 
obtain the dyes, which they sold back to us. Germany 
is now, however, practically independent of us, owing 
largely to the great attention it has given to the recovery 
of by-products from coke ovens. Our own cokers have 
gone nothing like so far in this direction, but their practice 
is being rapidly improved. The late Sir William Perkin, 
the founder of the coal tar colour industry, a number of 
years ago made the calculation that if the 9,000,000 tons 
of coal which were annually used in the manufacture of 
coal gas were“ rationally ” treated there would be obtained 
besides the gas the following residuals :—Dyestuffs, valued 
at £3,350,000 annually ; ammonium sulphate, valued at 
£1,960,000 annually; creosote oil, £208,000; crude 
earbolic acid, £200,000; other—unnamed—residuals, 
£365,000; and coke, £2,400,000; showing a total of 
£8,503,000 per annum. Such figures are at this time 
unmistakably attractive to coke oven owners and raw 
ironmasters. 


THE plant of a textile factory, states the Vulcan, includes 
a large number of steam drying cylinders. In the works 
in the neighbourhood of Lille alone there are more than 
2000 in use. In consequence of recent fatal accidents 
from explosion, the construction of these cylinders has been 
made the subject of inquiry. They are practically all of 
one type. The body, usually 30in. long and 27in. in 
diameter, is of copper jin. to ‘in. thick, the ends being 
of l}in. cast iron. These ‘“‘ heads ”’ have a diameter equal 
to the inside diameter of the copper cylinder, their outer 
edge being slightly chamfered. When these heads are 
in place in the course of construction the copper extends 
a little beyond them. An iron hoop, about lisin. by fin. 
in cross-section, having, when cold, an inside diameter equal 
to the inside diameter of the cylinder, is heated to redness 
and shrunk on. The projecting portion of the copper is 
then hammered to fill the chamfer and also to form an 
overlapping flange. Experience has shown this to be a 
sufficiently strong connection. Accidents have happened 
with cylinders from which one head had been removed 
and replaced to shorten them. Experiments made in 
the course of the inquiry show that the same security 
cannot be obtained without re-forging the hoop to restore 
its original dimensions and elasticity. This is the practical 
lesson to which the investigations have led, and it is not 
without interest to the makers of such cylinders. It is 
recommended, as further security, that a drain cock be 
provided to discharge the condensation water, and that a 
safety valve be placed on the inlet steam pipe to guard 
against excessive pressure. 








MISCELLANEA. 


At a meeting of the Birmingham Section of the Institute 
of Metals Mr. F. C. A. H. Lantsberry, research chemist 
of the Birmingham Small Arms Company, read a paper 
entitled “‘ A Consideration of the Mechanical Testing of 
Metals.”” He described the methods which have been 
applied for the mechanical testing of metals, more espe- 
cially of steel and iron, and discussed the advisability of 
applying some or all of those tests to the non-ferrous 
metals. As regards iron and steel, he said, the tests had 
largely been developed from a theoretical standpoint, 
but had been found to give exceedingly useful practical 
data. To the practical man they gave information as to 
the reason for the failure of metals in practice. 


THE wireless station on the island of Lissa, reinstated 
by the Austrians, has again been destroyed by the Anglo- 
French fleet. British destroyers have bombarded the 
telegraph stations at Sarmussak and Ayasmat, in Asia 
Minor. It is persistently rumoured that Germans are 
working secret wireless stations in the United States for 
military purposes, the installations being situated in 
remote and unpopulated districts, and the messages 
being couched in apparently harmless commercial phrases. 
A previously unknown wireless station at Ensenada, 
Lower California, has been closed by the Mexican autho- 
rities. The British representatives in Washington held 
that Germans had been receiving information as to the 
movements of British ships by way of this station. 


ConcRETE as a material for gate structures in American 
irrigation canals is beginning to displace wood, its dura- 
bility overcoming the disadvantage of higher cost. 
Bulletin No. 115 of the United States Department of 
Agriculture submits to engineers such designs for gate 
structures for controlling the flow of water in ditches or 
canal systems as are adapted to different localities. Small 
and medium-size structures, for the most part, are described 
in the new bulletin. It does not attempt to exhaust the 
subject, but merely gives examples of structures which 
have satisfactorily served the purpose for which they were 
erected. As regards material, the opinion of the investi- 
gator seems to be that a structure of combined wood and 
concrete, using the latter for inaccessible parts and wood 
for easily replaced parts, is the best practice. 


Tue revival of the kelp industry in consequence of the 
war should bring advantage to the peasantry on the West 
Coast from Donegal to Kerry and Cork. The Germans, 
owing to their great potash mines at Stassfurt, had a 
practical monopoly of the supply of potash to all countries, 
the only attempt to compete with them being made by 
the United States, which, however, was only able to engage 
in that enterprise on a small scale. The only source for 
the supply of potash to the British Isles, in addition to 
the imports of nitre from India, is the potash made from 
Irish and Scottish kelp. The Irish.kelp-burning industry, 
says the Freeman’s Journal, has almost disappeared in 
recent years owing to other sources being tapped for the 
supply of iodine. The failure of the potash supply should 
give it fresh stimulus. The Technical Bureau of the 
Imperial Institute is preparing a statement as to the 
sources for potash for industrial purposes. Meanwhile, 
Irish gardeners and agriculturists are recommended by 
the Department of Agriculture and Technical Instruction 
to burn weeds, leaves, brambles and light branches. 
These are rich in potash, but the weeds, for obvious reasons, 
and the brambles, &c., for convenience of incorporation 
in the soil, require to be burnt before being applied as 
manure. 


IN a recent issue of Electric Railway Journal there is 
an article on the electrical conditions in Germany. The 
German technical papers are now reaching the United 
States, and from their contents the present great industrial 
disturbances in Germany are apparent. The journals 
themselves appear with a greatly reduced number of pages 
and are usually accompanied by publishers’ announcements 
that regular publication cannot be promised at present. 
The technical papers and engineering societies are doing 
their best to ameliorate conditions by urging engineers 
who are out of work in their usual line to offer their ser- 
vices, even at “‘ existence ”’ wages, in those industries which 
are exceptionally active on account of the war. An 
appeal has been made to manufacturers to carry out 
maintenance work on the most liberal scaie possible in 
order to give employment to men who have lost their 
positions because of the present disturbances. Most 
electrical manufacturers have cancelled all previous prices 
for equipment. Thus an advance of 10 per cent. has been 
made in the price of electrical machinery, including the 
principal railway materials, exclusive of an advance of 
20 per cent. in the price of transformers and automatic 
switches. As practically all German electric railway 
employees are former soldiers, the railway service in many 
cities had to be cut down very largely during the mobilisa- 
tion period. 


Ir is pretty generally known, says the Autocar, that in 
Belgium it used to be possible to get articles of machinery 
produced at a very reasonable cost. It has been supposed 
that the reason of this was that labour was extremely 
cheap. The following story throws another light on the 
subject. A certain Belgian refugee, a machinist, escaped 
from the destruction of one of the Belgian manufacturing 
towns, and coming to England was drafted into a motor 
manufacturing town. A well-intentioned firm at once 
gave him a job in its shops, to the general satisfaction 
of everybody at first. A day or two later the foreman 
of the shop was asked how the Belgian refugee was getting 
on. Said the foreman, ‘“‘ Don’t speak of him, he is one of 
the troubles of my life.” ‘‘ But why ?” he was asked. 
‘“* The shop is in a ferment over him,” was the reply ; “ he 
is a remarkably quick and efficient worker, and gets 
through almost three times as much as his fellow work- 
men, who are trade unionists. Of course, he cannot speak 
a word of English, and the men cannot speak a word of 
French or Flemish, so that they are unable to point out 
to him that he is doing far more work than they are 
normally prepared to do.” The men are about equally 
divided between patriotic sympathy for the unfortunate 
refugee and rage over the amount of work he gets through. 
The refugee is an unusually large man, and scarcely 
amenable to rough measures. 
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Submarines in War. 


Ir is becoming more and more clear as the war 
progresses that the part played by the engineer in 
the advancement of military science is a predominating 
factor. Perhaps this is not quite so evident in the 
land phase of the struggle as it is on the sea. On 
land, however, the extended use of motor traction, 
the preponderating value of artillery, the facilities 
afforded by telephonic and telegraphic communica- 
tion, and last, but not least, the exceedingly valuable 
work done by the flying corps on both sides—with 
exception, perhaps, of the comparatively futile 
Zeppelins—show how much military success is depend- 
ent on engineering attainment. At the same time 
the land forces of the allies have made it abundantly 
evident that none of these, nor all of them together, 
can supply the lack of a brave and determined per- 
sonnel. On the sea the position is not yet perhaps 
far enough developed to render a correct judgment 
possible, yet it appears from what has already 
happened that the possession of more powerful and 
more precise engines of war may bulk more largely 
in relation to purely personal qualities than it does 
on land. Heavier guns, with consequently longer 
range, associated with a high mobility, confer advan- 
tages which no amount of personal bravery can 
balance. This only confirms previous experience, 
but there is a more vital problem now undergoing 
solution which has an intense interest for every one 
in the country; that is the precise military value 
which is to be attached to the submarine. Is it to 
prove a deadly enemy, and has it the possibilities of 
great future development? We have previously 
dealt with the question both from the point of view 
of the menace to battleships and also from that of 
the limitations of the type. 
evident that from an admiral’s point of view the value 
of a submarine is very small compared with that of a 
battleship ; this alone gives to the submarine a great 
advantage as an attacking force, and the fact that so 
far no damage has been sustained from submarine 
attack by our first line of naval defence seems to show 
clearly that the task of these underwater craft is not 
the easy one that their most ardent advocates claim. 
It would pay to send half a dozen submarines in suc- 
cession to attack a battleship if in the end one of them 
attained a successful shot, and that this has not, so far, 
happened to any of our large ships maintaining their 
arduous blockade in the North Sea is a pregnant 
fact. It is not easy to carry out a combined attack 
with submarines ; to operate with more than one of 
these vessels at the same time in a limited area is 
likely to end in disaster, for it must be remembered 
that the commander of a submarine usually endea- 
vours to fire his torpedo from as close a range as 
possible—say, 500 to 700 yards—and that after the 
bearing of his quarry has been obtained by the peri- 
scope his ship is to all intents and purposes blind. 
Obviously, if more than one boat were operating these 
observations would in all probability be made at dif- 
ferent moments ; the submarines would each see the 
hostile vessel, but not one another, and there would 
be a grave risk of one boat intercepting a torpedo from 
another or of coming into collision with one of her 
consorts in this game of inverted blind man’s buff. 
There is, therefore, colour in the assertion of the 
Germans that all the damage to the Aboukir, Hogue, 
and Cressy -was accomplished by one vessel, for the 
time which elapsed between the firing of the first 
and last torpedoes was ample to allow of reloading the 
tubes. 

The scene of operations in the North Sea is pecu- 
liarly suited to submarines ; in no place is there fear 
of attaining dangerous depths. It is therefore an 


It is, of course, quite | 


| easy matter to sink to the bottom and to lie perdu 
for long periods. Boats have no need to keep the 
motors running to maintain their depth by the hydro- 
planes, byt can lie quietly on the bottom by means 
of their ballast tanks and so conserve the power of 
the accumulators until it is considered safe to steal 
away. The limit of this period is the supply of 
oxygen, but it can be renewed by coming to the sur- 
face during hours of darkness, or, as in some of the 
German vessels, by means of aeration plant, though 
this latter is of debatable value. It has there- 
fore been a matter of surprise in some quarters that 
effective use has not been made of this arm of the 
German navy to relieve the enormous strain brought 
on the land forces in Flanders by the bombardment 
of the coast by the British flotilla. There again it is 
probable that the factor of shallow water comes into 
operation. The flotilla is quite near the coast and 
the water is not deep. The height from the keel of a 
submarine to the top of her periscope may be taken 
to be, say, 20ft. to 30ft. She must therefore have a 
much greater depth of water than this in which to 
act safely, for it is almost impossible when running 
submerged to maintain a perfectly horizontal course ; 
the line of advance is more or less sinuous in the 
vertical direction, and to show the periscope above 
water in these conditions would be fatal to success. 
In addition to this, the vessels are subject to a 
“ pumping ” action from the waves; that is to say, 
they are moved vertically by the action of the water, 
and this more especially in shallow water if there be a 
considerable sea running. When we add to these 
considerations the fact that the bombarding flotilla 
has learned the value of keeping in motion and of 
changing speed and direction, it is easy to appreciate 
the difficulty of making a successful attack upon 
it by means of submarines, in danger both of 
bumping on the bottom and of being detected on the 
surface. In shallow water, if the bottom be at all 
sandy, the risk of detection from seaplanes is also 
much enhanced, and this does not make the task 
any easier. 

The value of submarines has not been confined to 
their offensive qualities; it has appeared from the 
reports of Admiral Sir John Jellicoe that they have 
been most useful in reconnaisance work, and no 
doubt the Germans have discovered this also. The 
subtlety of their underwater advance is so perfect 
that the enemy has practically no defence against it, 
for a submarine can hardly be prevented from stealing 
into enclosed areas and spying out the disposition of 
the enemy’s forces at a distance from which, to all 
intents and purposes, a periscope is invisible. Admiral 
Jellicoe does not stint his praise of the officers and 
men who have devoted their energies to this valuable 
if un-theatrical work. The strain on them must have 
been intense, and will not lessen with the duration 
of the blockade. On the whole, the submarines have 
justified the expectations of unbiassed observers. 
While not proving to be the terror which some had 
imagined, they have caught several large vessels 
| napping ; but the relative unimportance of the units 
which have been successfully attacked show the 
limitations which can be imposed on their action by 
wise measures of precaution. There seems no justifi- 
cation so far for the contention that submarines 
will drive the battleship from the sea. Their functions 
are essentially different, at any rate in their present 
state of development. We may have cause to 
reconsider this decision when in the fullness of time 
the British fleet comes into actual conflict with the 
German ships; but at present the situation is much 
as was predicted. There are apparent signs that the 
type will be further developed in the near future in 
point of both size and speed. Already it is reported 
in the New York Times that the United States naval 
authorities contemplate the construction of a large 
submarine for which plans and specifications are com- 
pleted. The vessel will be 300ft. long with a surface 
speed of 21 knots and a radius of action of 3500 
nautical miles. The specifications are in the hands 
of builders for tender and the anticipated cost is 
£250,000. It may be sagely guessed that other great 
naval Powers will not be behind in this development, 
and may even go one better, for such a vessel would 
be able to keep the sea with the fleet and thus add 
immensely to its value. 


The End of International Steel Syndicates. 


One of the immediate results of the European 
War is the automatic termination of the inter- 
national agreements or understandings which have 
existed in the steel industry for quite a number of 
years past in so far as concerns the export trade with 
markets in countries which are not directly in- 
terested in these combinations. The organisations 
in question are or were the International Rail Con- 
vention, the Semi-finished Steel Syndicate, and the 
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Joist Syndicate, although it would be inadvisable 
to leave out of consideration the so-called armour 
plate pool which is declared to have been in operation 
between plate makers in the United States, England, 
France and Germany up to several years ago. Were 
it not for the evidence given in January of last year 
by the second president of the United States Steel 
Corporation, in connection with the investigation 
undertaken by the Government of the United States 
regarding the suggested dissolution of the corpora- 
tion, we should have been inclined to doubt the former 
existence of an international plate syndicate. Mr. 
W. E. Corey, the second president, admitted, how- 
ever, that such a combination had prevailed, and he 
stated that the two constituents in the United 
States had agreed not to make competitive offers 
in England, France or Germany during the currency 
of the agreement. On the other hand, it would 
follow as a matter of course that the European 
members would not contest the market, limited, as 
it always is, in the United States. For that matter 
the submission of tenders by European plate makers 
would have been futile then, as indeed it would be 
now, as the United States law prescribes that the 
Government must allocate orders for plate only to 
domestic makers. If no similar law is in force in 
any other country where armour plate is produced, 
national sentiments and the question of national 
security have the same practical effect as a law. 
So much is this the case that with perhaps the sole 
exception of Italy, which on one or two occasions 
has ordered a certain tonnage of plate from a firm 
in the United States in the course of years, it is 
highly improbable that any other country which is 
capable of turning out an adequate quantity of 
armour to meet its own requirements has either 
requisitioned plate from another nation in recent 
years or will ever do so except under circumstances 
of urgent necessity. The second president of the 
Steel Trust professed to be unacquainted with the 
details of the international plate agreement, which, 
while capable of being of no practical value in the 
matter of competition, for the reasons already given, 
may possibly have applied to an understanding in 
relation to minimum prices consequent upon the 
operation of patent rights and heavy royalties which 
were then in force. 

If, however, the armour plate pool may be assumed 
to have been more or less a combination set up in 
connection with the exercise of patent rights, it is 
impossible to make a similar observation with regard 
to the International Rail Syndicate, which was 
constituted a number of years ago for the purpose 
of dominating the trade of the world in heavy railway 
material. At that time British steel rail makers 
controlled the greater portion of the export trade 
in neutral markets, but with their customary astute- 
ness the Germans foresaw the possibility, as a pre- 
paratory step to further developments when they 
had increased their productive capacity, of definitely 
securing a large share of the business by entering 
into arrangements with British, Belgian and French 
works for the division of the trade, the mutual respect 
of certain markets and the establishment of uniform 
prices. The original idea was to arrange the rail 
convention on the basis of the average exports over 
a period of years. The proposal seemed very seduc- 
tive at the time, as British makers held a very large 
percentage of the trade, but the latter, in consenting 
to the agreement overlooked the fact that they were 
in reality assisting the Germans to the possession of a 
definite proportion of the business, and giving them 
a further incentive to expand their output capacity 
so as to obtain a greater interest in the export trade. 
At any rate, the British makers initially secured an 
allotment of from 53 to 55 per cent. of the world’s 
consumption, but with the subsequent inclusion of 
exporters in the United States, the British share 
declined absolutely and relatively, and a further 
diminution occurred when it was also deemed neces- 
sary to seek and receive the adhesion, as new members 
of the syndicate, of steel rail makers in Austria, 
Russia and Spain. Not only so, but when the possible 
production of the German makers was enhanced by 
the installation of new mills, the Teutonic firms 
demanded an augmentation in their allotments, and 
British firms again had to give way, productive 
capacity having superseded the former basis of 
average turnover. Yet if this argument were carried 
out logically the rail makers in the United States 
would have been able to claim twice the percentage 
of the export trade held by the Germans, but the 
domestic consumption in the former country is so 
extensive that the export trade, although consider- 
able, scarcely exceeds one-seventh of the total pro- 
duction. Apart from the stability of prices due to the 
working of the International Rail Syndicate, the only 
countries which derived benefit from the exist- 
ence of the combination were the United States and 





Germany, particularly the latter. The Teutonic 
makers were materially strengthened in claim- 
ing and securing a larger share of the export trade 
by the absolute monopoly of the home market, as 
the State railway administrations had always paid 
a price of about 10s. per ton higher than the export 
quotation, thus affording an additional income of 
£400,000 per annum as compared with the financial 
results which would have arisen if the Government 
had paid only the export price. If we now turn 
to the other trade combinations, it is found that 
British steel makers were not associated with 
them in any way whatever, although they had to 
suffer substantially from the operation of these 
organisations which were apparently limited to the 
maintenance of prices. The International Semi- 
finished Steel Syndicate and the Joist Syndicate 
were composed of German, Belgian and French works, 
but the French firms withdrew from both about a 
year ago. On the other hand, the Belgians having 
an inland market that was not so highly protected 
as that of France, apparently considered it advisable 
to continue in their own interests the arrangements 
with the works in Rhenish-Westphalia, and thus 
prevent any further extension of the business in 
Belgium of makers in the latter province and in 
Lorraine-Luxemburg. 

It may be accepted as a definite conclusion that 
international syndicates which have proved by 
experience to be of advantage almost entirely to 
one country will never again be brought into existence 
now that they have been terminated by the present 
war. The rail combination may be considered to 
have been a well-baited trap for the purpose of 
securing for German makers sufficient time to develop 
their productive capacity, so as to pave the way 
towards the domination of the world’s trade. Between 
1901 and 1912 the percentage of the exports of rails 
from Germany rose from 16.1 to 32.7 per cent. of 
the world’s consumption, whereas the British share 
declined from 41.5 to 25.9 per cent. in the same 
period of years. It was only last year that owing 
to the exceptionally large domestic demand the 
Teutonic exports receded to 491,000 tons, as com- 
pared with 514,000 tons in 1912, and this compulsory 
slackening of export activity was of benefit to British 
and American makers, who succeeded in increasing 
their exports from 408,000 tons in 1912 to 500,000 
tons in 1913, and from 446,000 tons to 460,000 tons 
in the two years respectively. The British rail 
trade in future must stand on its merits; the French 
and Belgians may be relied upon to act independently 
of Teutonic works; and the present war will witness 
the final extinction of all international steel syndicates 
and the restoration of freedom of movement and 
independence of individual national enterprise. 
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Disturbed Dublin: The Story of the Great Strike of 
1913-14. By Arnold Wright. London: Long- 
mans, Green and Co. Price 3s. 6d. net. 

WE hesitate to dip our pen into the boiling pot of 

Dublin’s industrial strife, for it is a pot to the making 

of which go many ingredients best left alone by a 

technical journal. Political animosity, social degra- 

dation, personal spite, tyranny, corruption, black- 
mail, to these and other vices Mr. Wright invites 
our attention in this account of what happened in 
the Irish capital last year and in the beginning of this. 

To enter this sphere and write about it at con- 
siderable length—320 odd pages—requires some 
temerity on the part of an author, even though he 
confine himself simply to the narration of established 
fact. But to do this, and more, to attempt to weigh 
the actions and motives of those engaged in the 
struggles and to pass judgment on. them requires the 
possession of more than considerable courage. Yet 
this is what this book aims at. In his own words 
the author’s object has been “to write a succinct 
and impartial history of the Larkinite movement in 
Dublin from the period of its inception in 1908 until 
the resumption of the normal industrial life of the 
city early in the present year.” This, from the 
preface, hardly conveys the whole truth, for it is 
not a plain unembellished history of the descriptive 
type, but one compounded as much of criticism as 
description and touching very frequently on matters 
that are distinctly debatable. 

We do not know what special qualifications the 
author has for writing on this topic, unless it be his 
general experience as an author, editor and journalist. 
We are there told that ‘during a visit of several 
week’s duration paid to Dublin in the spring he had 
the opportunity of meeting many of those who had 
taken an active part in the conflict,” and that the 
views of these people, “‘ freely and courteously given. 
were a valuable aid to a comprehension of the true 
character of the influences which brought about this 
memorable episode in Ireland’s industrial history.” 
That is scarcely a satisfactory statement from the 








reader’s point of view, for “a visit of several weeks’ 
duration” paid in the spring, presumably after all 
the trouble was over, and hearsay derived from 
friendly intercourse with those who took part in the 
events are not very good qualifications for the arduous 
duties of a contemporary historian. 

As for the book being “‘ a succinct and impartial 
history of the Larkinite movement,” succinct. it 
may be, but impartiality does not strike us as being 
its main tone. From the very outset we come across 
such expressions as “the essentially revolutionary 
and anarchical aims of the Irish ‘Transport: Workers’ 
Union,” and the denounciation of Larkinism as ‘4 
peculiarly pernicious form of Syndicalism,” and we 
do not need to read far into the book before we conic 
to the conclusion that the author is wholehearted|\ 
biassed towards the employers’ side. This conclu- 
sion is more than confirmed when we read Chapter V1., 
entitled ‘‘ A Model Factory,” and describing a visit 
paid to the Jacobs’ biscuit-making establishment. 
The manner in which this is written could scarcely 
be excelled in a journalistic ‘‘ puff ’ of the most 
obvious order. The next chapter, on the Dublin 
United Tramway Company and its manager, Mr. 
Murphy, is pitched on a scarcely more dignified key. 
We do not for a moment believe in the truth of 
the charges brought by Larkin and his colleagues 
against either Messrs. Jacobs or Mr. Murphy, but 
we do feel that in a truly impartial history flower, 
adulation is quite out of place. 

We have not a shred of sympathy with the methods 
of conducting an industrial dispute which are now 
known as “ Larkinism,’ and with many of the 
epithets applied by Mr. Wright to these methods 
we are in entire agreement. But epithets do not make 
history. Neither do quotations, however lurid and 
scurrilous, from the Irish Worker, Larkin’s press 
organ, assist us materially to grasp the essential! 
facts of the underlying situation. To reach these 
facts and analyse them was the duty of an impartial 
historian, and in this our author very largely fails. 
He is content with noticing the surface froth and 
except in the first three chapters gives little sugges- 
tion that there was anything at work stirring up 
trouble other than the extraordinary personality of 
a single individual. 

That all was not, and is not, well with the general 
industrial life of Dublin, everyone must admit. 
Astounding conditions were, for instance, revealed 
by the inquiry into Dublin housing instituted by 
the Government at the end of 1913. It is true that 
Mr. Wright deals with this subject in his second 
chapter, but he rounds off the sordid details with 
some flippant anecdotes of slum humour that jar 
on our sense of what is fitting. Apart from this. 
very little effort is made to establish a connection 
between Dublin’s labour troubles and the debasing 
conditions in which so much of Dublin’s labour is 
born, brought up and has to live. There is too much 
Larkin in the picture. Prominent as that individual 
was in the events and powerful as was his influence 
over the Dublin strikers and rioters, we do not believe 
his machinations were the sole cause of the trouble, 
an impression one is likely to carry away as being 
the case from a study of Mr. Wright’s volume. The 
attacks were undoubtedly unjustified and wrongly 
directed in many cases, but the whole movement 
was at bottom not the work of one person, but the 
expression of a revolt against existing conditions. 

As a truly impartial historian Mr. Wright should 
have traced the unrest to the fountain head, and had 
he done so he might have placed us and the immediate 
future under an obligation. As it is, he has elevated 
Mr. James Larkin to the position of a sort of Napoleon 
of industrial trouble, and may conceivably thereby 
have done considerable harm. 
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OBITUARY. 


EDWARD BAYZAND ELLINGTON. 


As briefly announced in our last issue, Mr. Edward 
RB. Ellington died suddenly at his home, 73, Addison. 
road, Kensington, on the 10th inst. Mr. Ellington had 
been seriously ill earlier in the year, but it was hoped 
that he would ultimately recover his health, and he 
was, in fact, actually engaged in professional and 
other business until the very day on which the end 
came, with his brain and mind practically as active 
as they had ever been. His death therefore came as 
a great shock to his wide circle of friends. 

Mr. Ellington, who was the son of Mr. H. R. Elling- 
ton, @ merchant, was born in London in 1845, was 
educated at Denmark Hill Grammar School, the 
headmaster of which was Mr. C. P. Mason. Imme- 
diately on leaving school in 1862 he was articled to 
the late Mr. John Penn, whose works at Greenwich 
turned out in their time such a number of distinguished 
engineers. With him as fellow-pupils were a con- 
siderable number of other youths, for many of whom, 
as he remarked, a great deal later on in life, ‘‘ the 
whole affair was a pure waste of time.” Every 
opportunity was, he added, given 
in the works to learn the business, 
and John Penn himself was always 
ready to assist if approached, but 
whatever one learnt had to be 
picked up. Accordingly the more 
serious minded among these pupils, 
and the late Mr. Ellington, need- 
less to say, was one, formed a little 
society, and a great many evenings 
were given up to studies of a general 
theoretical engineering character 
with the assistance of drawing- 
boards and text-books. It should 
be remembered that at the time 
at which we are writing specialised 
education in engineering was— 
except in the Navy — almost 
entirely absent. It is true that 
theoretical studies might be pur- 
sued at the universities, but prac- 
tically all those who went in for 
mechanical engineering went 
straight into the shops with no 
theoretical training. At Penn’s 
we find the lads—or those of them 
at any rate who were “ serious 
minded ?’—-banded together for 
mutual instruction in the evenings 
in the theory of those operations on 
which they were during the day- 
time occupied with their hands. 
When thinking of this action it 
should be borne in mind that most 
probably these boys—they were 
really nothing more—started work 
at six o’clock in the morning, and 
in busy works, like those of Penn, 
the conscientious workers among 
them would have had a tiring day 
long before the evening came. 

This sort of thing went on for two 
or three years, and during the 
latter part young Ellington was 
engaged in erecting plant on board 





connected up to the time of his death. For business 
reasons the concern was converted into a limited 
liability company in 1874, with the title of the 
Hydraulic Engineering Company, and in spite of 
vicissitudes it became, and continues to be, a most 
flourishing undertaking. Mr. Henry Chapman had 
at this time joined with Mr. Ellington and others 
in the purchase of the patent rights of the 
Brotherhood hydraulic motor, and he, too, threw in 
his lot with the company. At first the work it did 
consisted largely of repairs of mining machinery for 
the neighbourhood, and the manufacture of small 


William for his earliest experience in this branch of 
engineering. It was the supply to the public on 
a large scale from a central point which Mr. Ellington 
had in mind from a very early period, and he is very 
largely responsible for having brought the system to 
its present state of development. 

The Hull scheme was carried out in 1875-76 
entirely under his direction, though he was in con- 
nection with it brought closely into touch with. Mr. 
Marillier, M. Inst. C.E., the engineer of the Hull 
Dock Company, and with Mr. J. Fox Sharp, M. Inst. 
C.E., the engineer to the Corporation. Mr. Henry 





articles. The works also, we believe, turned out 
one locomotive. But from his very first connection | 
with this business Mr. Ellington was always seeking 
for new and additional means of extending the | 
scope of its operations. 
whether or not he had, before he went to Chester, | 
evolved the idea of the public supply of power by | 
means of hydraulic pressure, with which his name | 
eventually became so intimately connected. But | 
it is certain that, if not before that time, the germs | 

if nothing more—of the idea were developing in | 
his mind very shortly after. At any rate, we find | 


that, acting upon a suggestion made by a friend in | 
Hull, concerning the working from one central position 





ship and in attending trial trips. 
During this time he learnt a great 
deal, and he always said that it was 
the most productive period of his 
apprenticeship until he entered the 
drawing-office, which was at that 
time under the superintendence of 
_ avery able man, Mr. R. V. J. Knight. In this depart- 

ment he soon found, as he himself once said publicly, 
that “the brains ” of the whole business lay, and he was 
wont to remark that it was an undoubted fact that 
he learnt more during the six months he was in that 
office than during the whole of the rest of the time he 
was at the works. Very shortly he was given respon- 
sible work to do, and among the jobs with which he 
was trusted was the arrangement and ordering of the 
whole of the engine and boiler piping and fittings of 
H.M.S. Volage—a responsible undertaking for such a 
young hand. Discussing his apprenticeship as a 
whole, Mr. Ellington once said that he had always 
felt that the first eighteen months of it had been 
wasted, and that that period had much better have 
been spent at college. He, however, must even 
during the time have been—unconsciously perhaps— 
imbibing mechanical knowledge, for he certainly 
hecame, as a result partly no doubt of his initial 
training at Penn’s, one of the foremost mechanical 
engineers of his day. 

When his time was up young Ellington began 
private practice as an engineer and continued in it 
for about two years. About this time Mr. Bryan 
Johnson, general engineer of Chester, was desirous 
of meeting with a young engineer who had received 
a good mechanical training and who would be willing 
to join him in partnership. One of those who applied 
for the post was Ellington, and the choice rested on 
him. The two men entered into partnership in 1869, 
the title of the firm being changed to Johnson and 
Ellington, and with this firnt Mr. Ellington remained 





EDWARD B. ELLINGTON 


of a number of hydraulic cranes at the docks of that 
port, he had gone with such energy and rapidity into 
the question as to be in a position to initiate in 1872 
the undertaking known as the Hull Hydraulic Power 
Company. This company was actually the first to 
give a public supply of power by means of a system 
of mains containing water under pressure. Mr. 
Ellington was made its chief engineer and to him fell 
largely the work of getting the requisite Bill through 
Parliament. On several occasions Mr. Ellington 
found it necessary to emphasise publicly the fact that | 
the whole of this scheme had originated with him and | 
that he had prepared the preliminary estimates and | 
plans. For a man of his well-known retiring nature 
to have taken such a course as this would indicate 
that others were seeking to claim the honour which | 
he felt was due to himself and his company. As a 
fact, not only the actual scheme itself, but the funda- | 
mental idea of a central supply station for the supply 
to the public of energy in the form of water under 
pressure was entirely his own. As far as we know 
no one had every previously conceived such an idea. 
Mr. Ellington would have been the last man to claim 


to have been the inventor of hydraulic transmission | 


of power. Indeed, he himself stated, in a paper 
read before the Institution of Civil Engineers, that 
Bramah was the reputed father of the transmission 
of power by means of water. Moreover, he fre- 
quently took occasion to refer to the private 


installation of hydraulic cranes which Sir William | 


Armstrong erected in 1846 on the Newcastle Quay, 
and publicly acknowledged his indebtedness to Sir 


We cannot say for certain | - 


Robinson, M. Inst. C.E., was also consulted on certain 
points. The powers granted under the Act were to be 
exercised over an area of 60 acres, and they authorised 
the abstraction from the old harbour of the river Hull 
-a tributary of the river Humber—of an amount of 
water not exceeding 1,000,000 gallons per day, for 
which a payment was to be made to the Corporation 
of £12 10s. for each 2,500.000 gallons—this being 
at the rate of 1.2 pence per thousand gallons. There 
was a stipulation that the water should not be used 
for any other purpose than for motive power. In the 
first instance a 6in. pressure main was laid from the 
northern boundary of the area near the Cottingham 
drain in a southerly direction along Wincolmlee, 
Trippett Dock Office-row, under 
the old dock basin—which formed 
the eastern or river Hull entrance 
to the Queen’s Dock—across this 
entrance and along the whole 
length of the High-street, and 
terminating close to the western 
approach of the South Bridge 
across the river Hull. The length 
of this main, exclusive of the 
dock crossing, was altogether 1485 
yards, 673 yards being on the north 
side of the dock entrance and 812 
yards on the south side. Except 
at the dock crossing the main con- 
sisted of cast iron flanged pipes, 
6in. internal diameter, lin. thick, 
with the usual spigot and faucet 
and with gutta-percha ring joints 
tested to 2800 lb. per square inch 
before being laid, and to 800 Ib. per 
sq. in. after being laid. It was pro- 
vided with stop vaives, air cocks 
for allowing the escape of air when 
charging, T pieces and branches 
of various sizes. The dock crossing 
was effected by means of 6in. 
welded wrought iron pipes, ?in. 
thick, and tested at the maker's 
works to 3000 Ib. per sq. in. On the 
site these pipes were put together 
at the side of the dock and tested 
to half a ton per square inch before 
being lowered into a trench dredged 
for them beforehand. The lower- 
ing was done from barges. and when 
the pipes were in position they were 
well concreted to prevent them 
from being injured by anchors or 
by weights falling overboard from 
ships. As a matter of fact this 
part of the work was tested in an un- 
expected fashion, for a large vessel 
stranded right over the pipes, but 
without injuring them in any way. 

The power station was in Machell- 
street, where an engine-house was 
built to contain four 60 horse- 
power hydraulic pumping engines. 
Two pairs of horizontal engines 
were at first put in, and they were 
capable of pumping 130 gallons 

per minute at 700 lb. pressure per square inch, with 
a boiler pressure of 100lb. per square inch. The 
steam cylinders were 12}in. diameter with a stroke of 

24in., while the force pumps, which were double- 
acting, had pistons 4;;in. in diameter and piston-rods 

3iin. diameter. The boilers were of the Lancashire 
| type. Water was drawn from the river Hull, a dis- 
tance of 125 yards, through a 10in. pipe and delivered 
into a tank, the lift being 35ft. from low tide. The 
pump used had an 8in. suction and was driven by a 
Brotherhood’s three-cylinder engine. The plant was 
in duplicate and each pump could supply 800 gallons 
of water per minute. The accumulator employed 
| had a ram with a diameter of 18in. and a stroke of 
| 20ft. It was loaded with 57} tons of copper slag and 
sand, which produced a pressure of 610 Ib. per square 
inch in the main. 

The success of the installation at Hull led to a wide 
expansion in the use of hydraulic power distribution, 
and in this Mr. Ellington continued to play a leading 
part. In 1882 the General Hydraulic Power Com- 
pany was formed and he was made general manager 
and engineer, which posts he retained until his death. 
This company embraces the London and Liverpool 
Hydraulic Power Companies. In connection with this 
company Mr. Ellington entered into partnership with 
Sir—then Mr.—Corbet Woodall. He was also con- 
| nected in one capacity or another with numerous 
| hydraulic power undertakings. 

In the carrying out of his various schemes Mr. 
Ellington made many inventions and patented a 
‘large number of them. Many of these were of no 
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great commercial value. though they were all ingeni- 
ous. Perhaps his two most important inventions 
were the hydraulic balance lift and the automatic 
injector fire hydrant. He always maintained that 
there was nothing that could not be done by hydraulic 
power, and we may say here that his system of 
hydraulic power supply was awarded a gold medal 
at the Inventions Exhibition in 1885. He took great 
interest in writing treatises on the subject of hydraulic 
machinery of various types, and he expended a vast 
amount of time on the compilation of the article on 
‘** Hydraulic Power Transmission’? in the Encyclo- 
pedia Britannica. At statistics he was remarkable 
and was never so happy as when dealing with figures 
of that nature. 

Mr. Ellington had an immense faculty for work. 
In addition to the calls made upon his time by his 
professional duties, he laboured diligently in other 
directions. His services to the Institution of Mech- 
anical Engineers, for example, were very considerable, 
and called for continual personal attention. He 
joined the Institution in 1875, just after, it will be 
remembered, the formation of the Hydraulic Engi- 
neering Company, and when, we believe, he was living 
in London while keeping in close touch with Chester. 
He was elected to the council in 1898 and remained 
a member of it till 1903, when he was created vice- 
president, holding that office till 1911, when, as in the 
following year also, he was president. He served on 
numerous committees of the council, notably on the 
finance and building committees, of which he was an 
efficient and most hard-working chairman. He had 
actually attended a business meeting at the Institution 
on the day before his death. During his presidency he 
devoted himself whole-heartedly to the welfare of the 
Institution. No task appeared to be too arduous 
for him to undertake. Mr. J. A. F. Aspinall, when, 
as retiring president, he introduced him to the mem- 
bers as their new president, in February, 1911, said 
that there was no one in connection with the Insti- 
tution who had done more for its credit and more for 
its organisation than he had done. If true then, these 
words were even more true at the expiration of his 
term of office, and right up to the very end he was 
jealous in the service of the Institution. He it was 
who was selected to deliver the first Thomas Hawksley 
Lecture, and he chose for its title ‘‘ Water as a 
Mechanical Agent.’’ The lecture is a storehouse of 
information and must have called for an incalculable 
amount of labour in its preparation. It traces the 
uses of water and water power from the earliest times 
onward to the present day. 

Mr. Ellington’s views on the training of engineers 
were very pronounced. He held strongly the opinion 
that it is best for the majority of youths who are 
about to commence their engineering training to go 
to college on leaving school.- As we have shown, he 
always regretted not having gone to college himself. 
What is known as the “sandwich” system did not 
commend itself to him as regards the workshop part of 
it, though, as he said, from the collegiate point of 
view he could quite believe it might be good. It must 
tend, he considered, to prolong the period of training 
unduly, and in his opinion the whole danger in the 
modern system of training engineers lay in the effect 
it had of deferring the time of responsible work too 
late in life. “‘It must never be forgotten,” he 
remarked, in his presidential address to the Institu- 
tion of Mechanical Engineers, “ that it is ‘the man 
behind the gun’ that counts, and if young men are 
tied too long to the ‘ apron strings’ of tuition indi- 
vidual energy, dash ,and courage may wane.”” When 
dealing with the education of the modern engineer 
he would warn us that we were still living under the 
influence and reaping the experience of men of the 
older school. Stagnation might result in the near 
future unless we could combine with the present 
methods of training the early responsibility that 
was so noticeable in the lives of the older engineers. 
Without responsibility, he declared, real experience 
could not be gained. 

His outlook on the profession of engineering was 
characterised by a just appreciation for the work 
performed by the men of the past generations. In 
spite of its innumerable and far-reaching achieve- 
ments, he did not regard the present as the golden 
age of the engineer. Our engineering works might 
be superior and more efficient, but it was not, he held, 
because our engineering genius was greater than in 
past days. A study of the history of his profession 
had taught him, as it has others, that it is very largely 
in improved tools and improved facilities that the 
superiority of modern engineering has its roots. He 
considered that the future prosperity of this country 
depended solely on the soundness and superiority 
of the work it carried out. Our ambition throughout 
should be to see that everything we made was the 
best of its kind. If we succeeded the world would 
be again at our feet within the necessary limit of our 
means of production. He believed that commercial 
training and experience were desirable for engineers. 
The engineer, he once remarked, is, in nearly every- 
thing he does, face to face with the problem to find 
out the least costly way of obtaining the required 
result, and has to answer the question, ‘‘ Will it pay ? ” 
But, on the other hand, while he considered the 
commercial factor to be of great importance, he also 
held that the candidate for engineering honours should 
be an engineer first and a commercial man second. 

It would be impossible to give a list of all the papers 





and articles which came from Mr. Ellington’s pen ; 
but, in addition to those of which we have already 
made mention, we may draw attention to a paper 
“On Hydraulic Lifts for Passengers and Goods,” 
delivered before the Institution of Mechanical Engi- 
neers in 1882; a paper on “ The Distribution of 
Hydraulic Power in London,” delivered before the 
Institution of Civil Engineers in 1888; and “‘ Notes 
on Hydraulic Power Supply in Towns: Glasgow, 
Manchester, Buenos Aires,’ delivered before the 
summer meeting in Glasgow of the Institution of 
Mechanical Engineers in July, 1895. The latter 
especially was a masterpiece of lucid explanation and 
minute detail. 

In addition to his connection with the Institution 
of Mechanical Engineers, on which we have laid so 
much stress, Mr. Ellington was a member of council 
of the Institution of Civil Engineers, which he joined 
in 1882, and would doubtless, had he lived, have 
become president in due course. He was also 
Membre de la Société des Ingénieurs Civils de France, 
and a Governor of the Imperial College of Science 
and Technology. ; 

As a man Mr. Ellington was widely and rightly 
admired and respected. It has been said of him by 
one who knew him very well that he was a man with 
a. high standard of honour, who could neither tell a 
lie nor do a crooked action. He was almost morbidly 
sensitive to anything like double dealing or unpro- 
fessional conduct, and his memory will be always held 
in the highest regard by those who had the privilege 
of knowing him. He was possessed of a charming 
personality, and though owing to a somewhat 
reserved nature he was slow to make new friendships, 
sueh ties when formed were lasting. In later years 
he largely conquered his diffidence and acquired a no 
mean facility of expression, owing largely to the 
amount of practice he obtained in the various 
offices in the different institutions which he 
filled. We may perhaps be permitted to add, 
in conclusion, that a circumstance which caused 
him great pleasure and satisfaction during the last 
few days of his life was that his eldest son, Major 
E. L. Ellington, R.A., had during the present war 
received the distinction of being mentioned in General 
French’s despatch after Mons and of being awarded 
the Cross of the Légion d’Honneur for services in the 
field. His. younger son, Capt. Noel B. Ellington, 
followed his father’s profession as an engineer, but 
he is now on active service with the 5th Cheshire 
Regiment. 





FRANK PEARN. 


Ir is with much regret that we have to record the 
death after a painful illness of Mr. Frank Pearn, 
the founder and managing director of the well- 
known firm of engineers, Frank Pearn and Co., 
Limited, West Gorton, Manchester. Mr. Pearn may 
be said to have been one of the ‘old school” of 
mechanical engineers, and combined with an innate 
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PEARN DOUBLE-ACTING RAM PUMP 


talent for mechanical design an all-round aptitude. 
He was in his sixty-fourth year. It was while engaged 
at the works of Mr. John Cameron, Salford, where 
he served his apprenticeship, that Mr. Pearn con- 
ceived the idea of the double-acting ram pump which 
he patented and commenced to build in 1870. The 
pump was an almost immediate success, and although 
the original design underwent necessary modifica- 





tion, the fundamental feature of utilising both ends 
of the piston for suction and delivery of the water 
remains. In 1873 Frank was joined in the business 
by his brother Sinclair, who devoted his attention 
to the commercial side of the undertaking with 
considerable success. As a consequence, the small 
works in which Mr. Pearn started soon became 
inadequate for his needs, and he removed to the site 
of the present premises in West Gorton in 1878, 
Since that date the works have undergone extension 
on three occasions and now find employment for 
between 250 and 300 persons in normal times, 
Although his name is chiefly known in connection 
with the ram pump, Frank Pearn, in conjunction 
with his brother William, was the inventor of tlie 
Pearn-Richards horizontal boring and facing machine, 
a tool which has been very extensively adopted on 
account of its many-sided utility. Frank Pearn 
was a man of very unostentatious character, wlio 
devoted himself solely to his own branch of enginecr- 
ing. Scientific societies—with the exception of the 
Manchester Association of Engineers—knew him not. 
Two of his sons have developed the paternal engineer. 
ing proclivities, and are engaged in the business at 
West Gorton, along with their uncles Sinclair and 
William. 

The accompanying illustration represents a sectional 
view of Mr. Pearn’s first design for a double-acting 
ram pump, which was illustrated in THE ENGINEER 
for November 3rd, 1871. It will be observed that 
the pump barrel D is cast with the foundation plate 
and the columns G, the lower ends of the latter 
being provided with seatings for the admission and 
discharge valves H H, I 1, while the upper parts of 
the columns form air vessels to maintain a constant 
flow from the discharge pipe. The lower end of the 
pump barrel is connected with the right-hand column 
by the passage K, but the connection of the upper 
chamber E with the left-hand column is more com- 
plicated, and involved the use of the elbow pipe L 
and the stuffing-box shown. This was the weak spot 
in the design of the first pump, one drawback to the 
arrangement being that the pump was liable to lose 
its water on the top side of the ram. This was easily 
remedied by raising the left-hand valve chamber and 
connecting the upper chamber to it direct. 








ENEMY-OWNED BRITISH PATENTS. 


Tue following list of British patents which have been 
granted in favour of residents of Germany, Austria, or 
Hungary has been specially compiled for THE Enc1- 
NEER by Lewis Wm. Goold, Chartered Patent Agent, 
5, Corporation-street, Birmingham. It has been fur- 
nished in view of the new Patents Acts, which empower 
the Board of Trade to confer upon British subjects 
the right to manufacture under meen: patents. An 
endeavour has been made to include only those patents 
that are known to be of value by the fact that they have 
been kept in force. Thus, in the present list, on nine 
patents £56 in each case have been paid in renewal 
fees, and in the remaining cases £45 have been paid. 
It is not only probable but a practical certainty that 
in many cases these patents are adequately worked 
here under licence or otherwise, and the new Acts 
could, therefore, not be successfully invoked, but in 
other cases application could be made with good hope 
of success. There are, of course, no published records 
of licences, but information as to whether a licence 
exists or not can be obtained from the Patent-office 
Register of Patents, a simple and inexpensive pro- 
cedure. This is the first step a manufacturer should 
take, either directly or through a properly accredited 
patent agent when proposing to manufacture under 
an enemy patent. This list will be followed by others. 

No. 135/05.—Railway signals ; device for placing detonators 
on the road track. Zahl, C., Germany. 

No. 362/05.—Ordnance; sights, provision allowing for 
inclination of the trunnion axis. Rheinische Metallwaren-und- 
Maschinenfabrik, Germany. 

No. 1599/05.—Method of and apparatus for treating tinned 
sheet iron boxes to facilitate the recovery of the tin and iron. 
Goldschmidt, H., Germany. ; 

No. 3181/05.—Manufacture of cartridge cases by metal squirt- 
ing. Rheinische Metallwaren-und-Maschinenfabrik, Germany. 





| Dated December 16th, 1904. 





No. 3191/05.—Treating ores; in a for ting oxide 
and other ores, particularly ores of nickel and cobalt, for subse- 
quent smelting in the blast furnace, the ore is mixed with 
sulphur, fluxes, and powdered coal, and the mixture is brought 
into a converter or other suitable apparatus upon incandescent 
combustible or ore, the air blast being directed through the mass. 
Savelsberg, J., Germany. 

No. 3429/05.—Small-arms ; projectiles, shape of. Deutsche 
Waffen-und-Munition-Fabriken, Berlin. Dated February 20th, 
1904, 

No. a a receptacles ; elastic bearing for 
the point of the ordnance projectile. Krupp Akt-Ges. F., Ger- 
many. Dated March 16th, 1904. 

No. 3312/05.—Self-acting electric tensioning devices for rope- 
ways as used for —— goods at sea. Adam, H. O., 
Saxony. Dated February 18th, 1904. 

No. 3669/05.—Heat-retaining media are made from the slime 
which collects in the gas scrubbers of blast furnaces. Henke, C., 
Germany. 

No. 3970/05.—Ordnance ; field carri ; recoil apparatus. 
Krupp Akt.-Ges. F., Germany. Dated March 31st, 1904. 

No. 4628/05.—Printing and embossing; platen presses. 
Grosse, E., rmany. 

No. 4735/06.—Ordnance ; sight and methods of sighting. 
Krupp Akt-Ges. F., Germany. ted April 14th, 1904. 


No. 5328/05.—Ordnance; breech mechanism, wedge type. 
Krupp Akt.-Ges. F., Germany.. Dated April 20th, 1904. 
No. 6038/05.—Railway vehicles ; couplings, automatic and 
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| 
non-automatic. Krupp Akt.-Ges. F,, Germany. Dated May | The work was entrusted by the Bernese Alpine Railway 


19th, 1904. 
No, 6359/05.—Gyroscopic apparatus ; particularly for use on 
Kaempfe, H., Anschutz, Germany. Dated March 26th, 


ships. 
1904. 

No. 6663/05.—Conveyors for screened coal, &c. Suess, A., 
Austria. 

No. 8730/05.—Gas producers; gas generators are provided 
with detachable cooling-bodies in the neighbourhood of the 
hearth, in order to prevent the deposit of clinker on the adjacent 
walls, in consequence of the high temperature. Stapf, T., Lower 
Austria, 

No, 8976/05.—Automatic exchange telephone system. Kugel- 
mann, B., Bavaria. Dated April 29th, 1904. 


No. 9259/05. 


steam or other turbines. Kolb, O., Germany. 








OF THE MUNSTER-GRENCHEN- 
BERG TUNNEL. 


(By our Swiss Correspondent.) 


THE PIERCING 


Nor four months ago, on July 10th last, the Hauenstein 
Base Tunnel, 5miles 94 yards long, was pierced. Now, almost 
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Company (the Létschberg Company), for which the tunnel 
and new line are being built, to the Société Franco-Suisse 
de Construction, which was also reponsible for the building 
of the Létschberg line. Oberingenieur Rothplatz, the 
chief engineer of the Létschberg, has had the general 
management of the work, which has been twice interrupted 
by very serious strikes, and was again interfered with by 
the mobilisation of the Swiss Army, work having been at a 
standstill from August Ist until September 22nd, the best 
part of twomonths. Nevertheless, since the period allowed 
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| for building is 3} years, the line is likely to be ready very 
| little, if at all, after contract time. 
The capital involved in this undertaking is £1,000,000 
| sterling (25,000,000f.), divided into 10,000,000f. worth of 
| original shares, which have been taken up by the Chemin 
| de Fer de l’Est, and 15,000,000f. worth of 4 percent. bonds. 
| It is obviously the Est Company and the Létschberg 
lines that will chiefly benefit by the new Miinster-Gren- 
| chenberg line and tunnel, which, when open to traffic, will 
be the most direct line via Delle to the Létschberg and 
Simplon routes and Italy. The new line will be 103 miles 
shorter than the existing line, and the time of the journey 
will be lessened by 40 minutes. It is being laid with a single 
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Fig. 1—THE MUNSTER-GRENCHENBERG TUNNEL AND ITS VICINITY 


three years after its commencement on November 6th, 


1911, comes the. news of the piercing of the Miinster- | 





Fig. 2—INBURST OF WATER, Km. 16.05 


Grenchenberg Tunnel on October 27th, at four in the after- 


noon. In the length of the two tunnels there is but little 
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track only, and will have steam traction. 
Federal Railways will manage and work it. 








Fig. 4—INBURST OF WATER, Km. 16.15 


| the saving will be is best seen by the two accompanying 
‘ sketch maps, the second of which—Fig. 5—shows the posi- 
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The new tunnel pierces the Jura range, and the chief 
difficulties encountered in its construction appear to have 
been due to subterranean springs and “‘ pockets ” of water 
—see Figs. 2 and 4. The height of mountain overhead 
| has never exceeded 2624ft., and the gradient on the north 
| side is only 2-5 per 1000, that on the south side being 
| 13 per 1000, or, say, 1 in 400. A profile of the tunnel is 
| given in Fig. 3. 
| A very few days before the piercing a difficulty arose 
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Pig. 5—THE MOUTIER-GRENCHEN CUT-OFF 


precisely similar to that which occurred just before the 
| piercing of the Simplon tunnel. Water had accumulated 
in one shaft, and great care had to be exercised not to 
allow it to flood the other shaft and to have it drawn 
away before the tunnel was actually pierced, otherwise an 
accident might have happened. ; 

Meyer hand-boring machines have been mostly used, 
and, as usual, the workmen have been almost entirely 
Italian. How much money these Italian tunnel workers 
send out of Switzerland to Italy is indicated by the fact 
that in the first three months of the present year they 
sent home a sum amounting to £5334. 

The masonry lining of the tunnel is already very far 
advanced, so that it is confidently expected that in eight 
months it will be entirely finished. Owing to the excep- 
tional circumstances, the festivities which usually take 
place in Switzerland when a tunnel is successfully pierced 
were abstained from in the case of the Minster-Grenchen- 
berg, but instead thereof Sunday, November Ist, was 
made a complete holiday, and the workmen were paid extra 
on that day. 








ENGINEERING PROGRESS ABROAD. 





Engineering Abroad and the World-War. - 


Wits scarcely an exception the elaborate engineering 
undertakings planned, and in some cases almost com- 
pleted, in various parts of South and Central America 
have had to be considerably curtailed or altogether 
abandoned on account of the far-reaching effects of the 
European war. The principal consequence has asserted 
itself in the lack of the necessary money wherewith to pay 
current expenses such as wages, while the difficulty of 
obtaining material and the complete disorganisation of 
transport arrangements have likewise reduced contractors 
to a state bordering upon despair. One after another 
the Latin-American Governments have intimated to their 
foreign clients that work must be suspended or, at least, 
that no further payments on account can be depended 
upon. Allowing for the customary bad faith upon the 
part of some of the less reputable among the Governments, 
which gladly avail themselves of any kind of excuse for 
breaking faith with foreign contractors, there can be no 
doubt whatever that even the best-intentioned admini- 
strations find themselves at the moment unable to carry 
out their obligations. Many of the British-owned railways 
also have found it desirable to put off the construction 
of extensions and the rebuilding of a number of costly 
bridges until money is again plentiful and cheap, and 
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difference, the Mimster-Grenchenberg, however, being tion of the tunnel in the main line from Belfort to the 
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things have more or less resumed their normal trend. 
This policy has not been followed in all cases, however, 
for where the work has already proceeded far towards com- 
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pletion or the exigencies of the case have demanded, the 
undertaking in hand has been consummated. 

Argentina has been particularly unfortunate with regard 
to the number of proposed enterprises which have now been 
put aside, while, to add to the country’s afflictions, the 
capital has lately sustained a serious blow in the bursting 
of the Buenos Aires dock dam, a conspicuous feature of 
the new port works. The wild weather which has been 
prevailing in Argentina for some time past is held respon- 
sible, a section of the gantry or dam protecting the ex- 
cavated area for the first dock giving way before the 
violence of the gale, and enabling the river water to rush 
in through the enormous gap and completely inundate 
the works. Thus, in the course of a single hour, the 
costly and laborious work of a whole year was swept to 
destruction. The damage is estimated at 2,500,000 dols. 
(Argentine paper money), say £200,000. 


Colombia. 


A contract has just been entered into between the 
Government of the Colombian Republic and 8. Pearson 
and Son, Limited, for the improvement and sanitation 
of the old town of Cartagéna. The works contemplated 
inelude the construction of an approach channel to the 
port, the construction and ing of an inner harbour, 
the erection of a sanitary station, a complete set of admini- 
stration buildings, the laying of a sewerage system, and 
an electric lighting plant sufficient to supply the whole 
town with both light and power. The plans are being 
prepared, and may be presented any time between now 
and June 23rd, 1915. Within the past few years the com- 
mercial importance of the town has greatly advanced, 
and to-day it is the entrepét for overseas traftic—about 
35 per cent. of the imports pass through its Custom House 
—and also one of the main trading centres for the wealthy 
and productive department of Bolivar and the whole of 
the Atrato Valley. 


Peru. 

Notwithstanding the disturbed state of Peru, and the 
lack of ready money in that as in practically all of the 
South American Republics at the present time, some 
altogether remarkable engineering construction has been 
proceeding in the neighbourhood of the little-known but 
very rich valley of the Pativilea River. The work was 
finally completed, and railway traftic opened, a few months 
back, the entire northern section of the valley, hitherto 
wholly reliant upon mule, ass, and ferry transport, being 
now served by railway. Not the least important piece 
of work carried to successful completion is the Alpas 
bridge which crosses the river Pativilea at a place 
some 10 kiloms. distant from its mouth. Work was 
commenced on June 8th, 1910, the well-known Spanish 
engineer, Senor Miguel Rubio, being engaged to control 
the operations in the capacity of assistant. As a fact, 
practically the whole of the more serious part of the work 
has passed through his hands. The original idea was to 
erect a five-span Pratt combined highway and railway 
bridge, and in spite of some difference of opinion this 
scheme was adopted. Each span weighs 43,566 kilos. 
The length of each span from centre to centre is 52-60 m., 
the width 4 m., and it is designed for a maximum load of 
a 25-ton locomotive hauling not more than 600 lb. per 
lineal foot. 


Paraguay. 


It is so rarely that one is in a position to record a really 
original and even daring piece of enterprise upon the part 
of a British commercial traveller that it is with peculiar 
pleasure we chronicle the fact of an Englishman 
having proceeded to Paraguay for the express purpose of 
studying the conditions of that country, and that in order 
to do so the more thoroughly he has hired himself out to a 
local contractor, who is now building a railway from a 
place called Borja to another known as the Iguazu Falls. 
This enterprising traveller hopes to learn from his novel 
experience just what sort of goods the working population 
requires, entirely independently of what he may have been 
told by second-hand authorities. He is already in posses- 
sion of certain information which will materially assist 
his firm in its efforts to cultivate the Paraguayan markets, 
hitherto almost entirely in the hands of Germans, who 
control not only the commerce but the banking arrange- 
ments of the Republic. The commercial importance of 
Paraguay is undoubtedly increasing, as may be seen from 
the official returns. These show that the commerce for 
1913 amounted to 13,539,744 dols., or, say, £2,707,948, 
the imports being slightly in excess of the exports. The 
Republic has recently celebrated its one hundred and 
third birthday, and the country, which has probably 
passed through more vicissitudes than any of the Latin- 
American States, is apparently on the high road to pros- 
perity. It is therefore timely that a strong effort should 
be made to secure the markets which are now more than 
ever at our disposition, owing to the débdcle attending the 
most serious of all our commercial rivals in South America, 
the Germans. 


Uruguay. 


It will be borne in mind that some little time ago we 
uttered a word of caution to British contractors relative 
to experimenting with the Uruguayan Government, and 
the difficulties which might be anticipated in securing 
either fair consideration in the way of concessions or pay- 
ments when they became due. It is now known that the 
Government has fallen into serious arrears in its obliga- 
tions to a number of contractors, who have carried out 
works in connection with bridges, roads, and public 
buildings, the consequence of which has been not only 
greatly to inconvenience these contractors, but to throw 
out of work a number of their employees, whose services 
can no longer be retained. An “ apology” has been 
addressed to the firms concerned, the Minister of Public 
Works, Dr. J. C. Blanco, having promised them, at a 
specially convened meeting, to redeem the obligations of 
the Government “so soon as the Financial Bills now 
before the Chamber of Deputies have been passed.” As 
there seems little likelihood of the Government being in 
possession of the necessary funds without recourse to 
further borrowing upon the London and Paris money 
markets—neither of which, in view of the bad treatment 
meted out to British and French shareholders in Uru- 
guayan companies, will be prompt to respond to the 





appeals—the immediate outlook for the contractors is 
far from encouraging. At least the warnings which were 
published in these columns—alone among the London 
journals—appear to have been well justified. It is to be 
hoped that they have proved of some use to British con- 
tracting firms who may have contemplated entering into 
agreements with the present Government of Uruguay. 








PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondenis in the provinces will, 
for the present, be published in an enlarged and extended form 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Birmingham Iron Market. 


A MORE cheery tone in a few branches this week 
seems to be the result of the rounding up of German sea 
raiders, which by the iron trade are held to be largely 
accountable for the stagnation in the export business. 
Now that the Indian Ocean is clear of them the eastern 
markets should furnish a more active demand. The hunt- 
ing down of two of these hostile marauders is held to be an 
earnest that soon all the seas will be open again to British 
merchandise. Orders for war material, even in quantities 
such as are now being given out by the War-office and 
Admiralty, are but a poor substitute for a world market. 
Until there is much greater activity in the export depart- 
ment than at date is seen the Midland iron trade will not 
get back to anything approaching prosperity. The weak 
spot in trade is unmistakably the shipping markets. As 
last week’s Board of Trade returns show, the volume of 
business is still quite small compared with the normal. 
The tin-plate makers in East Worcestershire, no less than 
those of South Wales, are concerned—though, of course, 
to a lesser extent than the makers in the Principality— 
in the official announcement this week that tin-plate 
exports to Denmark, Holland, and Sweden are now pro- 
hibited. These shipments from all districts run into 
several thousand tons a year. The new order will have a 
considerable effect throughout the whole of the tin-plate 
trade. Speaking of the Scandinavian countries and how 
their trade is being affected by the European situation, 
it may be recalled here that Denmark, Sweden, and Holland 
continue, from all accounts, to receive supplies of coal 
from Germany, and the business in iron ore between 
Sweden and Germany is also apparently proceeding as 
usual. Rolled iron values are unaltered on the basis to 
which they recently reverted. Staffordshire marked bars, 
which are being taken up with quiet regularity for many 
purposes directly related to the war, are £9, and if present 
indications are to be trusted, any alteration of the standard 
is very unlikely this side of Christmas. A few firms 
require £7 10s. for second class bars, but this is an outside 
price, and business is done down to £7 5s., the bulk of the 
orders probably being placed at the latter figure. Nut 
and bolt iron still commands £7 2s. 6d. to £7 5s. delivered 
South Staffordshire. Small rounds, squares, and flats 
change hands at £7 12s. 6d., three-eighths basis, delivered 
in the district. It is possible to place a good order at 
£7 10s. These prices apply to both iron and steel. The 
tube strip trade drags a good deal. There has been some 
demand, but it is capricious. Prices are unchanged at 
£7 10s. to £7 15s. The wrought iron tube trade itself is 
very quiet. 


Raw Iron Trade. 


Transactions in the raw iron trade are still, I 
regret to have to continue to report, confined to actual 
necessities. Sellers are subjected to steady pressure with 
regard to prices, and where there is constraint to sell 
quotations are shaded. Business could to-day—Thurs- 
day—on ’Change in Birmingham, be done in many cases 
at 1s. below last week’s figures. South Staffordshire 
common forge iron was on offer at 53s. to 54s., and for 
part-mine 55s. was a fair market price. Best all-mine 
made 80s. to 82s. 6d. for forge and 90s. for foundry, while 
cold blast remained at 130s. Nominally the price of 
Northamptonshire forge was 53s. to 54s., brands of special 
repute being held for rather higher figures. Derbyshire 
houses quoted 55s. and upwards. Business could be done 
at slightly less. Foundry iron is more sought after than 
forge qualities. So much rush work is being undertaken 
that orders are executed under considerable difficulties. 
But there is no real question of shortage, and many smelters 
are able to meet requirements for prompt delivery by draw- 
ing upon stocks. High-grade irons still command big 
prices, despite the considerable depreciation of the common 
qualities. 


Contraband Copper. 


The copper trade in Birmingham is considerably 
excited about the American copper export position and 
the expectation that some of the American shipments are 
reaching the enemy. ‘The present situation is deemed not 
entirely satisfactory. The official order to the United 
States Customs is that public information regarding all 
outward cargoes and their destinations shall be withheld 
until thirty days after the vessels have sailed. In other 
words, as it seems to the Birmingham copper market, 
exports of American copper to Germany are to receive 
a capital chance of reaching Germany through Italy. It 
is fairly well known that the importations of copper into 
Italy during the last few weeks have unduly increased, 
and the destination of the surplus imports should, it is held, 
therefore be a matter for careful inquiry. The position 
at present taken up by the United States is that any 
seizure of copper cargoes must be justified by clear evidence 
that the cargo is not intended for Italian requirements. 
The situation to-day is regarded as the more urgent in 





face of the reports coming from the Continent that Ger. 
many will soon be in want of ammunition. The direct 
importation of copper, which is most necessary for the 
manufacture of cartridges and shells, is, there is good reason 
to believe, being prevented by the strict watch kept by 
the English fleet, but what is going on indirectly is more 
in doubt. 


Galvanised Iron Combination and Government Buying. 


Considerable secrecy continues to be employed 
respecting the current War-office and Admiralty demand 
for galvanised corrugated sheets. Why it should be is 
puzzling. Contractors and galvanisers decline to give any 
information regarding orders which are known to have 
been given out. One local firm of galvanisers has thi. 
week expressed the opinion that the aggregate Midlan«| 
contracts will not be found to exceed 20,000 or 25,000 ton: 
Other firms, on the contrary, which should be in an equal!) 
good position for forming an opinion, set the total at threv 
or four times this amount. Thus it will be seen how 
extremely various current estimates of the business arv 
and how difficult it is to arrive at anything like accuratv 
figures. As was stated in this report last week, how- 
ever, there seems to be little doubt that the Army con 
tractors, as distinct from the direct manufacturers, arc 
getting the bulk of the trade. Further, it is confirmed that 
the prices at which contractors are buying on the open 
market are very low. One great reason for this is that the 
shipping trade has been reduced to such a vanishing point 
since the war that the galvanisers are glad to take orders. 
A good deal of dissatisfaction still exists in some quarters 
at the small number of firms which are being asked to tender 
for War-office and Admiralty requirements, and it is 
repeated that an expansion of the list of contractors would 
be markedly to the Government’s advantage alike as 
regards price and rapidity of delivery. At present the 
Government orders are being pooled by the Midland 
Galvanised Iron Association and are distributed amony 
the members pro rata of their allotments in the Association. 
This arrangement seems to have the special sanction of 
the War-oftice and buying authorities. The price which 
the War-office is paying is believed to be £13 to £13 7s. 6d. 
per ton for 22 w.g. and 24 w.g. sheets. Non-associated 
manufacturers offer the same material on the open market 
freely at £12 to £12 10s. per ton. A report is current that, 
instead of ordering galvanised iron, the Government, or 
the Army contractors—which of the two seems doubtful— 
are ordering corrugated sheets in the black, this being 
said to be found suitable for soldiers’ hut purposes. Of 
course, black iron is much cheaper than galvanised, the 
former to-day being about £7 15s. to £8 per ton, while the 
latter is a minimum of £12 to £12 5s. Export business is 
being done at £11 17s. 6d. to £12 for 24 corrugated sheets, 
f.o.b. Liverpool. The galvanised sheet markets are very 
much concerned in studying the details of the October 
shipments, which, as I showed last week, totalled less than 
30,000 tons, against 69,500 tons in October of last year. 
The war has wrought untold havoc in this industry, and 
at present there seems very little chance of any greater 
demand. The best markets last month were India, which 
took 8330 tons, and Australia, 8500. But how the demand 
has been affected by the war appears in the fact that in 
October, 1913, India purchased 23,000 tons and Australia 
11,300 tons. The Argentine, which in October, 1913, was 
supplied with 7500 tons, did not require even a thousand 
tons this October; Japan, which took 2000 tons a year 
ago, has not bought 200 tons this October ; and the trade 
of the Dutch East Indies has fallen from 2260 tons to 
1400 tons. Happily, New Zealand and Canada are pre- 
serving their demand better than most markets, the 1800 
tons standing to New Zealand’s credit in October, 1913, 
being now 1100 tons, and the 2500 tons for which Canada 
figured twelve months since, being this October 1650 tons. 


Steel Trade. 


Manufacturers of steel keep their works going 
pretty regularly, but the demand lacks momentum. Few 
forward commitments of any value are being entered into. 
Demi-products are not very active. Billets are quoted 
at £5 to £5 2s. 6d., while in some cases £5 5s. is asked for 
the small billets mainly used in the district. 


What Birmingham is Manufacturing for the Government. 


Birmingham, with its large number of varied 
industries, continues to show a condition of trade activity 
which can be equalled by few large centres in the country. 
There has been some slight set-back on the week in the 
cycle and motor trades. Otherwise, the previous position 
of marked animation has been well maintained, and in 
several of the principal trades men are urgently wanted. 
First-class turners and fitters are particularly in demand. 
Birmingham engineers, as a whole, are still very busy 
supplying machinery, complete and in parts, ammunition 
cases and projectiles to the Government arsenals and 
workshops. The slackening in the cycle and motor 
industries, which is not of serious proportions, is due to 
the completion of a number of large orders for foreign 
Governments. There is, however, a fair amount of work 
still in hand, for war purposes. rdinary business has 
lately been so completely subordinated to Government 
work that the replenishing of stocks and current ordinary 
demand will provide men and machinery with fair work 
for some time. Cycle manufacturers are now turning 
their plant to account by the production of general 
descriptions of war stores. One Birmingham motor 
firm delivered over 350 lorries, cars and ambulance 
wagons in the past three months. The same firm has 
valuable contracts still on hand, which include, it is 
interesting to note, workshop wagons complete with 
lathes and tools, lighting and power sets, motor tank 
wagons, and aeroplane engines. The experience of this 
one firm is only typical of very many others in the same 
line in Birmi Birmingham arms and ammunition 
firms are still working at the highest pressure. The 
demands made upon their resources are, if anything, more 
exigent. Inquiries were opened this week at Walsall 
for material for the manufacture of stirrups, bits and 
other horse equipments, for which immense orders are 
being placed by the War-office, which is also calling for 
heavy lots of horseshoe iron. A remarkable local 
incident has just come to light. Amongst recent sales of 
scrap iron on the Birmingham market was a large parcel 
of heavy German wrought iron hinges. The buyer’s 
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operatives refused to work them, threatening to strike, 
and there was nothing for it but to dispose of the hinges 
for scrap! During the last few days Government officials 
have been busily buying up all the stocks, big and little, 
of frost studs and nails for the use of the Army in the field, 
and Black Country firms have received very good orders 
for further supplies. Some of the miscellaneous general 
inquiries in the Birmingham district at date are by agents 
acting for the French Government, and there are still 
many offers of orders for Russia. Among orders recently 
arranged for our own Government are those for anchors 
and chains for the Admiralty. Preference is given to 
manufacturers in this neighbourhood. 


The War on German Trade. 


Little information is available concerning the 
economic effects of the war in Germany and Austria. 
Birmingham manufacturers, however, make much of the 
circumstance that such news as filters through from neutrals 
points unmistakably to commercial stagnation and un- 
precedented industrial depression. In his Guildhall 
speech, Mr. Churchill emphasised that the economic 
stringeney resulting from a naval blockade required time 
if it was to reach its full effectiveness. ‘‘ You are only 
looking at it at the third month,” he added. ‘‘ Examine 
the enemy’s trade at the sixth month, the ninth month 
and the twelfth month, and you will begin to see results.”’ 
Birmingham traders remark that while our own overseas 
trade is now showing well-marked signs of recovery from 
the first shock of war, Germany’s shipping trade is prac- 
tically at a standstill. Her internal condition, indeed, 
must become desperate as time advances. As for Austria, 
this enemy’s small foreign trade is nearing extinction. 
This is clearly shown by the returns for September. 
The exports of Austria-Hungary in the second month of 
the war, it is ascertained, amounted to 61,800,000 kronen 
(£2,575,000), showing a falling off compared with the 
corresponding month of last year of 180 per cent. The 
imports for the month totalled 111,400,000 kronen 
(£4,649,000), a decrease of 150 per cent. compared with 
the figure of September of last year. 


LATER. 


Further information is now available concerning the 
employment mentioned in my main report of black iron 
or steel corrugated sheets at date instead of galvanised 
sheets by Army contractors for the erection of some of the 
soldiers’ huts for the front and at home. It appears that 
to save the greater cost of galvanised sheets this descrip- 
tion of construction, of course with Departmental permis- 
sion, is being adopted much more extensively than was 
at first thought. The sheets are dipped in a bituminous 
solution of one sort or another, or are sometimes coated 
with red oxide paint—most generally the former—and 
the solutionised sheets will, it is stated, last good some three 
years. As the war may be expected to be over by then, 
it will be recognised that protection of the sheets for this 
length of time may perhaps, under certain conditions, be 
considered sufficient for the huts and other portable 
buildings. The corrugated black sheets are being supplied 
to the contractors by the galvanisers themselves. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Trade Generally Dull. 


Tue condition of trade in this centre is extremely 
dull, though certain engineering establishments are on full 
time. On the Iron Exchange on Tuesday the attendance 
was small comparatively. In pig iron there was scarcely 
sufficient inquiry to test prices, which remain almost 
entirely nominal in character. There is a fair demand for 
hematite and prices for far forward delivery are rather 
higher. Finished iron and steel were steady. In manu- 
factured copper, tubes were fractionally higher. English 
tin, ingots and sheet lead were unchanged. 


Quotations, ¢ 


Lincolnshire No. 3 foundry, 58s.; Staffordshire, 
55s.; Derbyshire, 56s. to 56s. 6d.; Middlesbrough, open 
brands, 59s. Scotch, nominal: Gartsherrie, 69s.; Clyde, 
68s. 6d.; Glengarnock, 68s.; Eglinton, Monkland, 66s.; 
Summerlee, 67s., delivered Manchester. West Coast 
hematite, 72s. to 73s.; East Coast ditto, 70s., both f.o.t. 
Finished iron: Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; 
Staffordshire, £9 2s. 6d.; sheets, £9 7s. 6d. Steel: Bars, 
{7 10s. to £8; steel hoops, £8 15s. to £8 17s. 6d.; plates 
for tank, girder, and bridge work, £7 5s.; English billets, 
£5 15s. to £6; cold-drawn steel, £10 to £10 5s. Copper : 
Sheets, strips, &c., £72 per ton ; small lots, 9d. per pound ; 
rods, £70 per ton; small lots, 9d. per pound; tough 
ingots, £54 10s.; best selected, £55 10s. per ton; copper 
tubes, 9}$d.; solid-drawn brass tubes, 8d.; brazed brass 
tubes, 9}d.; condenser tubes, 8jd.; condenser plates, 
7$d.; rolled brass, 7}d.; brass turning rods, 8d.; brass 
wire, 73d.; yellow metal, 7}d. per pound. Sheet lead, 
£23 15s. per ton. English tin ingots, £144 per ton. 


The Lancashire Coal Trade. 


There was a fair attendance on the Manchester 
Coal Exchange and there was a much better tone in house 
coal prices, all qualities being a shade higher. There was 
also a better feeling in slack and engine fuel, and the pros- 
pect forward is good. There were not so many odd lots 
on offer. Demand for shipping and bunkering coal con- 
tinues good. Quotations :—Best Lancashire house coal, 
l7s. 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; 
domestic fuel, 13s. 5d. to 14s. 5d.; sereened steam coal, 
11s. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at the pit. 


The Trades of the District. 


r This week there has been a marked improvement 
in the textile trades, and for the first time since the war 
began full time is about to be worked in a number of mills. 
At Oldham about 30 per cent. of the spinners are now in 
full work. In some mills difficulties are cropping up 
owing to many of the male operatives having joined the 





Army, while the mills in the woollen districts of Rochdale 
and the West Riding of Yorkshire are taking many hands 
for weaving khaki, for which the demand is still greater 
than the supply. The woollen mills are already working 
day and night, and it is possible that other mills’ will have 
to be commandeered. The engineering trade is also keep- 
ing up well and skilled tradesmen are in great demand. 


The Government’s Dye-stuff Scheme. 


Much satisfaction is expressed at the steps which 
the Government is taking to cope with the problem of 
supplying the aniline dye-stufis which have hitherto been 
obtained from Germany. After consultation with the 
Committee on Chemical Manufactures appointed in August 
last under the chairmanship of the Lord Chancellor the 
Board has decided to take steps to develop the available 
sources of supply and also to encourage the permanent 
manufacture of dyestuffs and colours in the United 
Kingdom on a large scale so as to guard against any 
recurrence of the present difficulty. At a meeting held 
last week it was announced that preliminary arrangements 
had been made enabling the Government to acquire 
important dye works in this country for the purpose. A 
company is to be formed mainly of those consuming or 
otherwise interested in dyes to manufacture dyestuffs. 
The Government wili guarantee the interest on the 
debentures and will subscribe a minor portion of the 
capital, which will probably be close. upon £2,000,000. 
This is a step in the right direction, and it will probably 
be found necessary when the war has been brought to an 
end to introduce some measure to protect the new industry 
from foreign competition, either by means of a tariff wall 
or by forbidding the importation of German dyes alto- 
gether. 


State Aid in the Cotton Trade. 


The principle of State aid is also being intro- 
duced in the cotton trade. With a view to enabling the 
Liverpool Cotton Exchange to be reopened the Board of 
Trade, with the authority of the Treasury, has devised 
a scheme in conjunction with the directors of the Liver- 
pool Cotton Association and with representatives of 
Liverpool banks, which provides for the guarantee by the 
Government, the Association, and the banks jointly of 
advances made to merchants by the banks, Persons 
desiring advances have to make a disclosure of their 
affairs to a committee. If the bank and the directors are 
satisfied with these,advances may be made upon terms 
similar to those arranged in the scheme for the relief of 
British traders in respect of debts abroad. Repayment 
of the advance and the interest thereon is to be guaran- 
teed as to 50 per cent. by the Government and as to 25 per 
cent. by the Liverpool Cotton Association, leaving 25 per 
cent. to be assumed by the bank. The guarantee is only 
to apply to advances required by the borrower to meet 
market differences from 5d. per pound downwards which 
he may have paid or may still have to pay in respect of 
cotton future contracts, and all advances are to be repaid 
not later than one year after the termination of the war. 


Barrow-tn-Furngss, Thursday. 
Hematites, 


There is quietness in the hematite pig iron market 
and the business doing is not on a large scale. The trade 
at present is practically confined to home users, for hema- 
tites have been declared as contraband of war. Prices 
in consequence have not been maintained. The business 
done in recent years with foreign buyers has not been 
large and has been mostly confined to special sorts of iron 
sent to the Continent. Makers are quoting 65s. to 66s. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. Special brands are at 75s. per ton net. There is 
nothing being done in warrant iron. The current price 
is 62s. per ton net cash, and the aggregate of the stores is 
represented by 4021 tons. The industrial activity is 
marked throughout the district and the whole of the iron 
being produced is going into immediate use, neighbouring 
steel makers accounting for a good proportion of it. 


Iron Ore. 


The iron ore trade continues to be well employed 
in most parts of the district, the only exception being at 
Lindal Moor, where the output has been restricted for some 
time. Prices are on the easy side, with good average 
sorts at 15s. to 17s., and the best ores are at 20s. 6d. per 
ton net at mines. The imports of Spanish ore show no 
falling off, regular cargoes arriving at West Coast ports. 
The price is 16s. to 18s. per ton delivered. 


Steel. 


There is no change of moment to report in the 
steel trade. Industrially there is activity both at Barrow 
and at Workington. A good output of rails is being 
maintained from both centres. Rails are a quiet business, 
with heavy sections quoted at £6 5s. to £6 10s. per ton, 
with light rails at £7 10s. to £8, and heavy tramway sec- 
tions at £7 15s. per ton. The demand for steel shipbuilding 
material is good on local as well as general home account. 
Last week a shipment of steel rails was made from Barrow 
to Toulon. Ship plates are at £7 7s. 6d. to £7 10s. per ton. 
The hoop mills are busy,and the current quotation is 
£9 5s. per ton. 


Shipbuilding and Engineering. 


These trades are busily employed in every depart- 
ment and likely to remain so for some time to come. 


Fuel. 

The demand for coal is steady, with good steam 
sorts of Lancashire or Yorkshire coal at 15s. to 17s. per 
ton delivered. Domestic coal is in brisk demand at 18s. 
to 30s. per ton delivered. For coke there is a full demand 
and East Coast qualities are at 20s. to 22s., Welsh coke 
at 17s. 6d., and Lancashire sorts are at 17s. per ton. 


Shipping. 


The shipping trade is fairly well employed. Iron 
and steel exports are mostly coastwise to larger ports for 
transmission overseas. The oil imports are well main- 
tained into Barrow. 





NORTH OF ENGLAND. 
(From our own Correspondent.* 
Trade Situation. 


ALTHOUGH there has been no great change in the 
trade position generally, the tone during the past few days 
has been one of increased confidence, and a more hopeful 
feeling exists in most circles with regard to future business. 
All the indications seem to point to a steady consolidation 
of our industries. The weak spot is the export market. 
War orders, even on the present big scale, do not com- 
pensate for the loss of our overseas markets, and as the 
recent Board of Trade returns show, the volume of business 
is still small compared with the normal. It is, however, 
steadily improving, and with the destruction of the 
Emden and the crippling of the Koenigsberg traders look 
to see the movement appreciably speeded up. The exploits 
of the Emden in particular have been a very serious 
deterrent to overseas trade in some of the best markets, 
and its destruction has been followed by a renewal of 
inquiries which were suspended early in the war. Ship- 
ments from North-East Coast ports under old contracts 
are still fairly good, but with winter coming on business 
with Scandinavian ports will doubtless taper off. As to 
the Mediterranean, the enormous increase of freights to 
that sea looks like making trade all but impossible. 
The war with Turkey seems to have been the occasion of 
this increase of rates, but it is not easy to see 
any justification for the inflated charges to Western 
Mediterranean ports. All shippers can do is to await 
easier conditions. 

The important pig iron trade between Cleveland and 
Scotland is being rather seriously interfered with, not only 
by the higher freights, but by the new naval restrictions 
in the Firth of Forth. There is an order prohibiting the 
approach of any vessel within a mile of the Forth Bridge 
after 5 p.m., and this interferes with the traffic to Grange- 
mouth and the Forth and Clyde Canal. Stringent instruc- 
tions have also to be followed in the navigation of the 
Forth. All these restrictions are, of course, inevitable and 
necessary, but they will obviously have a deterrent effect 
on Cleveland’s large pig iron’ trade with Scotland. 

Very favourable conditions prevail in the finished iron 
and steel trades. In conversation with one of the chief 
officials of an important firm, I was given the assurance 
that, supposing no fresh orders were given out between 
now and spring, they would be able to keep their works 
going at a fair rate of output. Some manufacturers would 
welcome an increase in their output, but in this they are 
severely handicapped by the shortage of skilled workers. 
It cannot, of course, be denied that temporary declines 
are occurring in certain branches of the manufactured iron 
and steel trade, but these are more than made up by the 
rises in other departments. At the moment things are in 
a remarkably healthy condition, and as to the outlook there 
is no cause for fear in the heavy departments, whilst it is . 
undeniable that the lighter branches are reaping a harvest 
for steel parts required for constructional work. There 
has been no material change in the condition of the coal 
trade. But there are indications that exports to neutral 
countries are beginning slowly to grow, and on the whole 
trade is fuller than could have been expected after nearly 
four months of a war as fierce and on so vast a scale as that 
which is now being waged. The official announcement of 
State aid for the development of British dyestuffs industry 
has been received with much satisfaction in the North, 
although it is not directly affected by the decision. Traders 
take it that if other industries can convince the Board of 
Trade of the urgency of their claims to similar assistance, 
the Government would not hesitate to grant all necessary 
facilities. The preliminary condition is the sectional 
organisation of branches of manufactures with the view 
to corporate action to satisfy the authorities that there 
exists a sufficient and permanent demand for articles 
imported from Germany or Austria, which it is now pro- 
posed to produce in the United Kingdom. The Entente 
Trade League is making ample preparations and well- 
known scientists and trade experts have intimated their 
willingness to advise members of the various trade sections 
on the theoretical and practical points which must arise 
in connection with the extension of industrial enterprise. 


Cleveland Iron Trade.- 


Notwithstanding the many and unprecedented 
obstacles with which the Cleveland iron trade is faced, a 
fair, steady business is being done, and this cannot be 
regarded, in all the circumstances, as otherwise than very 
satisfactory. There is a good demand for iron within the 
limits imposed by the war, and the advance in quotations 
which has taken place is now being willingly followed. 
Business, however, is still restricted to immediate and quite 
early needs. The forward position seems to be completely 
neglected, and no change in this connection can be expected 
until the military operations take a decisively favourable 
turn. Still, on the whole, there is more confidence and 
business is becoming more widely spread. As to the 
difficulties with which the trade has to deal, one of the most 
important just now is the virtual closing of Grangemouth 
and the upper reaches of the Firth of Forth to mercantile 
traffic. Trade must give place to military necessities, 
but the effect of the new Admiralty regulations on the 
trade between Cleveland and Scotland occasions con- 
siderable activity. Already a good deal of iron is being 
sent to Glasgow by rail, and although in normal times the 
cost would be prohibitive, it is not so now, when very high 
freights and war risks have to be taken into account. 
But the difficulty as regards the supply of trucks has to 
be reckoned with. The scarcity of tonnage, owing to the 
unwillingness of shipowners to take the risks of the North 
Sea passage, interferes with the trade to Scandinavia. 
But consumers on that side are doing their own chartering 
and there still appears to be a fair demand for Sweden and 
Norway in spite of the near approach of winter. Iron is 
still being got away to Italy under old charters, but the 
enormous freights now being charged must necessarily 
discourage business with that country. The improved 
shipments this month and the rather better demand have 
had a very favourable effect on the position with regard 
to stocks in makers’ hands. During the last week or so 
these stocks have shown a welcome diminution all round, 
while the stock in the Public Store remains practically 
stationary. The market quotation for No. 3 G.M.B 
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Cleveland pig iron is 49s, 9d. and a fair business has been 
put through at that figure. No. 1 is 52s.; No. 4 foundry, 
49s. 6d.; No. 4 forge, 49s.; and mottled and white iron, 
each 48s. 6d., all for early delivery. 


Hematite Pig Iron. 
. 


Producers of hematite pig iron are experiencing 
a very dull time. The market remains lethargic and 
featureless, and there is little or nothing in the immediate 
outlook indicative of renewed activity. Consumers are 
still very cautious in their dealings and are waiting to see 
if prices will fall any lower, but makers seem steadily to 
resist the demand for a further drop in prices. They are 
not looking for much change for a few weeks now, and in 
the meantime are dealing with old contracts. How dis- 
appointing trade has become in this branch of the iron 
trade is reflected in the statement of a merchant in a large 
way of business on Teesside. He declared that where 
six months or a year ago it was not unusual to book a 
5000 to 10,000-ton order, he is now getting driblets of 
200 tons or less just to keep things going. Traders are 
still apparently in doubt as to the full effect of the Order 
in Council scheduling hematite iron ore as absolute con- 
traband of war. The order explicitly states that hema- 
tite may not be exported without a Privy Council licence 
to foreign ports in Europe and in the Mediterranean and 
Black Seas other than those of France, Russia—except 
Baltic ports—Belgium, Spain, and Portugal. The result 
is that shipments are being held up through the delays 
in connection with applications for licences, which have 
to be made in London. The general market quotation 
for East Coast mixed numbers is 61s. 6d. for both early 
and forward delivery, but possibly that figure might be 
shaded for substantial business. 


Iron-making Materials. 


The rise in freights has had a marked effect on 
the foreign ore trade and quotations are steadily moving 
upward. The minimum quotation for best Rubio of 50 per 
cent. quality is now 18s. ex ship Tees, while some mer- 
chants ask as much as 18s. 6d. There is a considerable 
inquiry just now for ore, many consumers being somewhat 
short of stocks. Coke is in good demand, but ideas of 
values of buyers and sellers are very wide. The latter 
quote up to 17s. 3d. for average furnace kinds delivered 
at the works, but buyers decline to operate at such terms 
and declare that values should not be above 16s. 3d. 
Consequently little business is being transacted. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades con- 
siderable activity is reported, and many of the works have 
sufficient orders in hand to keep them fully employed for 
some months ahead. There is a great deal of pressure 
for Government work, and in not a few cases manufac- 
turers are inconvenienced in consequence of a shortage of 
skilled workers. Some heavy orders for light steel rails 
for field purposes are being executed on behalf of the 
allied Governments. Inquiry for ship plates is on the 
quiet side at the moment, but an early change for the 
better is looked for in view of the large number of orders 
that have recently been placed with shipbuilders on the 
North-East Coast. The manufactured ironworks, all 
things considered, are very well off. Machinery is not in 
all cases running at its fullest capacity—in some it is—but 
the quantity of tonnage turned out is exceedingly satis- 
factory and encouraging. In many instances manu- 
facturers are conducting business with the greatest diffi- 
culty. Many firms have received inquiries from neutral 
countries, mainly Holland, Scandinavia, and Italy, which 
have required careful scrutiny and reference to the military 
authorities. From people who have never done business 
before with Northern firms have come inquiries for manu- 
factured iron in good quantities, and some have con- 
tained more than a suspcicion that they were required for 
war purposes by enemy countries. Reference to the 
authorities has stayed many merchants from accepting 
such orders. Prices of all descriptions are firmly main- 
tained. The following are the principal market quota- 
tions :—Common iron bars, £8 to £8 2s. 6d.; best bars, 
£8 7s. 6d. to £8 10s.; best best bars, £8 15s. to £8 17s. 6d.; 
packing iron, £6 5s.; iron ship angles, £8; iron engineer- 
ing angles, £7 10s.; iron ship plates, £7 5s.; iron girder 
plates, £7 5s. to £7 7s. 6d.; iron ship and girder rivets, 
£9; steel bars, basic, £7 10s.; steel bars, Siemens, £7 15s.; 
steel ship angles, £7 ; steel ship plates, £7 5s.; steel boiler 
plates, £8 5s.; steel engineering angles, £5 15s. to £6; 
steel sheets, singles, £8 5s. to £8 7s. 6d.; steel sheets, 
doubles, £8 10s. to £8 12s. 6d.; steel joists, £7 2s. 6d. to 
£7 5s.; steel hoops, £8 to £8 2s. 6d.; steel strip, £7 5s. to 
£7 7s. 6d., all less 2} per cent. Heavy steel rails, £6 5s.; 
steel railway sleepers, £7 net f.o.b.; cast iron chairs, 
£4 5s.; cast iron pipes, 1 fin. to 2}in., £6 7s. 6d.; 3in. to 4in., 
£5 7s. 6d.; 5in. to 8in , £5 12s. 6d.; 10in. to 16in., £5 15s.; 
18in. to 24in., £5 15s.; cast iron columns, plain, £7 7s. 6d.; 
floor plates, £3 10s. f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


There is a large amount of activity in the ship- 
building yards on the North-East Coast, and especially 
is this the case on the Tyne, where Admiralty orders are 
under construction ; but recently work has been inter- 
rupted to a considerable extent owing to the excessive 
rains. The marine engineering shops are very busy, 
while general engineers, bridge builders, and makers of 
a variety of engineering requisites are doing well. The 
transference of labour question mentioned in my last 
letter is arousing a good deal of attention in the North. 
The Boilermakers’ Society has had the matter under con- 
sideration. There is the unusual circumstance that while 
there are about 4000 members on the unemployed books 
of the union, there is an unprecedented demand for men 
in private yards doing naval work. A large proportion 
of the men receiving unemployment benefit have been 
engaged on merchant work, and their case is that days of 
idleness occur because of the lack of material to go on with, 
and there being no hurry for the delivery of certain types 
of steamers, while, on the other hand, men are said not to 
be eager to leave their own districts to take up work else- 
where. This latter point is one that largely engaged the 
attention of the Boilermakers’ conference. 





The Coal Trade. 


There is little new to report in the coal market. 
Nobody seems to look for anything of the kind nowadays, 
the business being so completely flattened out. New 
orders are a rarity, and whilst most of the collieries have 
work to do, some can get ahead a bit by having tonnage, 
whilst others are starving for the want of it. Hopes that 
freights may decline and pave the way to further ship- 
ments have not been realised, and shipments arranged 
are mostly on old contracts. In the case even of old busi- 
ness it is stated that buyers are declining to pay the heavy 
freights now ruling from this district and are diverting 
the shipments to Scotland and other centres. Sales are 
now largely on coasting account for gas and household 
qualities, with France for gas and Durham unscreened 
qualities and with Italy for gas coals. Spain and Portugal 
are also in the market for odd lots, but the volume of 
business in the main is far below what could be done if 
the carriage of the coal were not so dear. In the coke 
market foundry grades are quiet but steady, and gas coke 
in exceesive supply at weak figures. Quotations are as 
follows :—Northumberlands : Best Blyths, 13s.; second 
Blyths, 10s. 9d. to 1ls.; unscreened, 10s. to 1ls.; best 
smalls, 8s. 3d.; bunkers, 10s. 6d. to Ils.; households, 
15s. to 16s.; Tyne primes, 12s. 6d.; Tyne second steams, 
lls. to lls. 3d.; special smalls, 9s. 6d.; ordinary smalls, 
7s. 6d. Durhams: Best gas, 12s. 6d.; second gas, IIs. 
to lls. 3d.; special Wear gas, 13s.; smithy, 10s. 6d.; 
coking unscreened, 10s. to 10s. 6d.; coking smalls, 9s. 6d. 
to 10s.; ordinary bunkers, 10s. 6d.; best bunkers, 11s. 9d. 
Foundry coke, 19s. to 20s.; furnace coke, 17s. 6d.; gas 
coke, Ils. to 12s. Freights keep amazingly high, and 
although merchants and shipowners vigorously debate the 
condition of things, strong figures have still to be reported. 
London is worth 5s., Genoa rules from 17s. upwards, and 
Rouen is quoted at 10s. for large sizes. 


Cleveland Engineers’ Institution. 


The Cleveland Institution of Engineers is cele- 
brating its jubilee, and Sir Thomas Wrightson, Bart., who 
was one of the original founders, has very appropriately 
accepted the presidency for the year. At the annual 
meeting of the Institution on Monday the council’s annual 
report showed the membership to be 304, against 293 at 
the close of the previous session. The financial statement 
showed a balance to the good of £308. In his presidential 
address Sir Thomas Wrightson, who is the only survivor 
of the original founders of the Institution, congratulated 
the society on its sound condition, and reviewed at length 
the rise, progress, and development of the commerce and 
industry on the North-East Coast. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 


In conversation this week, a leading official of 
one of the biggest steel works here expressed to me the 
opinion that the state of trade in Sheffield, particularly 
in special steels, may be represented as fairly busy. This 
is of particular interest, because there have been complaints 
in some quarters that where Government work is not in 
question things are bad, and this firm has two distinct 
sides to its business—Government and general. It simply 
bears out my contentions that, taken all round, what may 
be termed the normal trade of the district is not at all in a 
bad position in consequence of the large volume of business 
coming in now from various new markets—markets com- 
pulsorily abandoned by the Germans. At the same time, 
the demands of the Government departments are exceed- 
ingly heavy, and the fact that they are expected to con- 
tinue so for an indefinite period is apparent in the important 
works extensions to be seen on almost every hand. It may 
be recalled that one of the features of the last boom con- 
sisted of the extraordinary number of new buildings 
run up. There was never any sharp reaction from that 
boom in this district, at any rate ; but as soon as evidence 
of falling off appeared it was more promptly felt because 
of the larger number of workmen taken on during the boom 
to occupy the many extensions carried through. July 
last found a lull in this expansion movement, but the war 
has revived it again, and, from what can be seen, upon an 
even bigger scale than ever. 


Aeroplanes and Armoured Motors. 


A good deal of the present activity in such things 
as special steels is, of course, due almost exclusively to the 
requirements of the Government. The crucible people 
have had a rather dull time for many weeks, but with an 
increased demand for machinery, and with it high-speed 
tools, this section of the steel trade has greatly benefited 
and is not now doing at all badly. A good deal of the work 
upon which it is engaged is high-class and very light steel 
for aeroplanes, of which there is a large output, and 
another alloy steel, though this time the product of the 
Siemens furnaces is made in thin sheets as armour plates 
for motor cars. This is a vanadium steel of a bullet- 
proof quality. In these thin armour plates and 
ordinary good steel used in motor car construction there 
is considerable activity. Then tool steel generally, 
which had fallen quite flat some time back and had lacked 
impetus, is looking up again owing largely to the demands 
of engineers engaged in making special machines to meet 
the requirements of the Government in various directions. 
An improvement, too, is shown in another way. Firms 
which had been making special steel and parts for the agri- 
cultural engineers on the East Coast suffered with them 
when that section of the industry found trade with the 
Continent entirely suspended. Since then, however, as 
I explained in a recent letter, the East Coast engineers have 
discovered other channels for their activities and are now 
quite busy making motor transport of all kinds, as well as 
field kitchens and shells. The result is they have resumed 
ordering steel, &c., of various qualities from Sheffield 
firms, to the great advantage of the latter. Rolling mills 
are doing fairly well, generally speaking, but ironfoundries 
are feeling the weakness of the pig iron market just now 
and suffering accordingly. 





Round the Works. 


In new business dealt with, either by booking 
or dispatch, during the past week, railway, and especially 
tramway material, occupies a prominent place. One 
Sheffield firm—the Titan Trackwork Company—has just 
got off consignments for South Africa consisting of special 
lay-outs for railways and tramways for the Union Govern. 
ment, the material being manganese steel. The same firm 
has similar work in hand for Christiania, and has booked 
contracts for special trackwork in manganese steel for ihe 
Sheffield, Rochdale, Warrington, and Glasgow Corpora- 
tions, special junctions for the Leeds tramways, a depot 
lay-out for the Preston Corporation, and points and cross. 
ings in manganese steel for the Salford tramways. ‘I'he 
war has practically suspended this kind of work on {|e 
Continent, where prospects had been rather good, but sviie 
very welcome orders are coming forward from South 
Africa, and, considering all the circumstances, business in 
tramway material is not at all bad. The Sheffield Cur. 
poration has placed an order locally for special tram. ir 
tires, though not for any notable weight, and Edgar 
Allen and Co. and Hadfields, Limited, have orders froin 
the Glasgow Corporation for special trackwork. Other ¢.1.- 
tracts secured by Sheffield firms include saws for Calcutia, 
axes for Rangoon, drills for Lisbon and Bombay, files jor 
Madras, Montreal, and Bombay, hardware for Purnia 
Arenas, tools for Montreal and Karachi, agricultural 
implements for Calcutta, springs for Calcutta, castinys 
for India, steel for Chicago, New York, and Montre:l, 
and cutlery for Winnipeg and Maceio. 


Railway Material. 

Speaking of railway material, there is full 
expectation here that before very long some good business 
should be coming along, whilst at the conclusion of tlic 
war there should be nothing short of a boom. Under 
existing circumstances the great railways of the country 
are virtually in the hands of the Government, and whilst 
that isso it is quite easy to see that the railway com- 
panies are refraining from spending much in the way of 
new rolling stock, &c. The policy rather seems to be to 
use up the stock as far as possible in order that at the end 
of hostilities a complete overhauling and renewal may he 
effected. That should mean very considerable orders 
for iron and steel manufacturers, who in the meantime 
are very fairly engaged in other directions and can thus 
afford to wait. Another consideration is that probably 
long before peace is declared the Colonies, with whom thie 
Imperial Government has just completed arrangements 
for loans aggregating some millions, will be large purchasers 
of railway material, for it is known that important pro- 
jects were only temporarily held up until satisfactory 
financial arrangements could be made, and the way should 
soon be quite easy to put the projects into effect. Rail- 
way wagon builders have been suffering from depression 
for a very long time, although the war has brought a cer- 
tain amount of grist to the mill. For home construction, 
however, the market has been idle for more than a year, 
and the price of wagons, which rose in the early summer of 
1913 to nearly £90 for special 12-ton vehicles—at least 
that was about the basis price-—has since dropped very 
considerably. The figure mentioned was never very 
much more than nominal, for the number of orders 
placed was small and they were only placed when 
the need was pressing. It now seems likely that before 
many months are over some good orders will be placed 
for wagons, especially in view of the report that 
with the turn of the year the railway companies will 
prohibit any additions to the number of “converted ” 
wagons now running on their main lines—the ‘“con- 
verted ”’ vehicles being, of course, the old dead-buffered 
kind changed to spring-buffered by private owners. When 
this business comes forward bar iron makers, who have 
experienced a very depressing period, would reap the 
benefit in the way of axles, brake handles, &c. 


Bayonets. 


Towards the end of the week further evidence 
was forthcoming of the general improvement in trade, and 
this was emphasised by the fact that in ordinary circum- 
stances business in the heavy iron and steel industry 
tails off about now until over the new year. Instead of 
this tendency to seasonal slackness, there is a distinct 
expansion movement ; though, of course, one has to 
remember that to some extent the pressure must be due 
to the shortage of labour consequent upon so many men 
having joined the Colours. To the latter fact is to be 
attributed the fuller weeks now being worked at the iron- 
foundries, where with anything like complete staffs of 
workmen short time would in many cases have to be run. 
As I indicated in a recent letter, it is anticipated that 
another large firm here will shortly commence to turn 
out bayonets. These weapons provided a sound industry 
for Sheffield some years ago, but afterwards their manu- 
facture was transferred almost entirely to Birmingham, 
though I believe Sheffield continued to supply the special 
steel required. The reason was that modern requirements 
necessitated the introduction of machinery, to which 
Sheffield craftsmen did not take kindly. They preferred 
to stick to the old hand-made article, with the result 
already explained. In later years, and certainly since 
the war, there has been a revival in this branch of steel 
making, and certain firms here are now fully equipped 
with the latest machinery required and are turning out 
very large quantities. 


Railways and Canvassing. 


Amongst steel manufacturers one hears a little 
grumbling just now, that since the working arrangement 
was made between all the big railways and the Govern- 
ment, they—the manufacturers—are not receiving the 
same attention as before. I am not in a position to say 
whether this is actually so or not, but the complaint appears 
to be that whilst in normal times manufacturers are 
waited upon by the trafic canvassers of the various 
railway companies, from whom they receive considerable 
assistance and advice regarding the transport of con- 
signments to the coast, they now have to send for the 
railway representative or make their own arrangements. 
This, they contend, inconveniences them a great deal at 
a time when traffic is increasing in volume and when they 
would have been glad of the help usually rendered, or 
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even more attention, in the matter of the handling of 
completed orders. 


Pig Iron, Billets, &c. 


West Coast hematite iron keeps rather weak, 
and East Coast has not, of course, been in demand for 
some time, and in both makes buying has fallen flat, 
except for special qualities of West Coast required by 
the armament people. In common irons the Lincolnshire 
market is still sluggish for forward business, and only 
small parcels are being sold in the open market. Derby- 
shire makers and merchants, however, report a brisker 
buying movement... West Coast hematitie has been 
soll this week at as low as 77s., and the price would 
range from that to about 79s, delivered Sheffield for mixed 
Bessemer numbers. East Coast is about 67s. 6d. to 68s. 
Lincolnshire forge has been sold here at 53s. 6d., and 
foundry and basic could be obtained at 55s. and 55s. to 
56s. respectively. Lincolnshire makers are now just 
about getting rid of the iron they make, and nearly all 
the furnaces are in blast, for what is not being delivered 
on contract is going chiefly to Wales and Scotland. Derby- 
shire forge has been sold at 52s. 6d., and foundry at 53s. 
to 54s. Makers of acid billets tell me there is any amount 
of work in connection with war requirements, but for the 
general trade they have not a great deal to do. Siemens 
are quoted rather easier at £8 and Bessemers at £7 10s. 
The demand for basic billets is not quite so good for soft 
qualities, Consumers are using up old contracts, and seem 
a bit shy of buying. Works, however, are fairly busy. 
The Americans, [ understand, have offered their make of 
billets in this district, but so far I do not hear of any 
business being done, the question of delivery and a rather 
too narrow difference in the price militating against it. 
Hard basic billets maintain £6 10s., and soft keep at 10s. 
lower. Serap is a fairly good market. There has been 
no great difficulty in disposing of ordinary boiler plate 
at 55s., or 60s. for very good iron, whilst for the very best 
guaranteed wrought iron scrap, as much as 65s. has been 
obtained. Good common ordinary steel scrap is worth 
from 55s. to 57s. 6d. per ton. 


Fuels. 


There is very little change in the general position 
of the steam coal market. The local demand for industrial 
consumption keeps on a heavy scale, and in many cases 
works are buying large supplies on the open market, 
the tonnages bought under contract not being anything 
like sufficient for their present requirements. Shipments 
through the Humber ports are still rather limited, the 
scarcity of carrying tonnage on offer, with the high freights 
in operation, keeping business at the very minimum. 
A moderately good tonnage is being cleared through the 
Mersey. The colliery position, on the whole, is fairly 
steady. The short supply of empty wagons has brought 
about a reduction in outputs, which has had a steadying 
effect on the market. Prices are on the weak side, with 
special lots offering at fractional reductions. The market 
for smaller fuels is showing a steadier position, but there 
is still a certain amount of selling pressure. Current 
quotations for steam coal are per ton at pits as follows : 
—Best South Yorkshire hards, 10s, 3d. to 10s. 6d.; best 
Derbyshire hards, 10s. to 10s. 6d.; second quality, 9s. 3d. 
to 9s. 6d.; steam. cobbles, 8s. 9d. to 9s. 3d. The large 
quantities of patent coke on the market have reduced 
prices from the level of 13s. reached some weeks ago to 
10s., with not much business even at that figure. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Continued Trade Depression. 


A FEELING of depression still exists in commercial 
circles generally, and it cannot be said that there is much 
likelihood of an improvement in the near future. The 
present course of events has caused much disappointment, 
as a trade boom was anticipated on almost every hand. 
At the beginning of the war merchants bought largely in 
order to sell later on, and consumers, in some instances, 
covered in excess of their ordinary requirements, in the 
hope that the extra stock would soon be cleared off in the 
course of an expanding business. Far from business 
expanding, however, trade generally has settled down 
into quieter channels, and there has been a distinct shrink- 
age both in the home and overseas trade. So far as 
regards business in Scotland, it was perhaps natural to 
expect an immediate rush, but it was rather superficial 
to prophesy a boom in trade based solely on the fact 
that German and Belgian competition had been cut off, 
and in the expectation that British manufacturers would 
benefit to the extent of their loss. War always brings 
economie depression, and this, the most important factor 
in the situation, was left out of the calculation. Further, 
the war meant cutting off supplies of raw material so 
necessary to the principal industries in certain districts, 
with the result that prices immediately advanced, and 
husiness was thereby curtailed. As time goes on, however, 
the economic pressure will be lightened, freights will be 
reduced, and insurance charges will drop, but until there 
is relief in these directions there can hardly be much 
improvement or expansion in trade generally. 


Closing of the Forth Ports. 


The order by the Admiralty closing Grangemouth 
Docks and the intimation that the Forth above Queens- 
ferry will be closed after November 25th has caused con- 
siderable consternation in the district. Bo'ness, which 
up to the present has felt but slightly the effects of the 
war, is now threatened with a blow calculated to paralyse 
its industries and bring about much distress among the 
people. The suspension of navigation and the closing of 
Bo'ness Dock for a lengthened period would inevitably 
lead to the strangling of industry in the port and the ruin 
of many business men. At least 1500 hands would be 
thrown idle. Bridgeness and Grange Collieries rely largely 
on their export trade to Norway and Denmark, and the 
closing of these pits would throw idle between 400 and 
°00 employees. In the case of the Kinneil Collieries, a 


large quantity of coal is sent by rail to Glasgow, but there 





are periodical shipments abroad, and the loss of this trade 
would lead to shorter time being worked. New Grange 
Foundry conducts a large trade with London, and de- 
spatches its goods weekly by the Carron steamer, which 
takes away a large general cargo. The stoppage of this 
boat alone would be a serious loss, to say nothing of the 
effect its withdrawal would have upon the ironmoulding 
trade locally. Further, pitwood stocks, which at present 
are very low, could not be replenished readily, unless 
cargoes were consigned to Granton or the West Coast, 
and the additional cost involved in quay dues and carriage 
would raise prices to the collieries to a considerable extent. 
General regret is expressed at the decision of the Admiralty, 
and it is hoped some modification may be arrived at to 
enable vessels to arrive and discharge cargoes. Several 
of the local mills have lately purchased cargoes of wood 
and pit props at high prices and enhanced freights for 
the purpose of keeping the industries employed during the 
winter. These purchases must be cancelled or directed 
elsewhere. The town of Coatbridge will also be seriously 
affected, as Grangemouth is the chief port for the export 
of pig iron to the English East Coast towns, and at the 
same port Middlesbrough pig iron was largely imported 
for the malleable iron trade of the burgh, while at Bo’ness 
there was a considerable coal export trade. It is feared 
that the malleable iron trade will be detrimentally affected 
by this order, while the output at the Rosehall Colliery 
may be curtailed by the closing of Bo’ness. The Town 
Councils of Bo’ness and Grangemouth have agreed to join 
in sending a deputation to the Admiralty to ascertain 
whether any concession is possible, and alternatively 
to interview Mr. Jackson on the subject of railway rates. 


Timber. 


The position of the timber trade has undergone 
important alteration during the past week. There is a 
steady movement from the public stores, and in the con- 
tinued absence of consignments the stocks in hand are 
being considerably reduced. The principal movement is 
still confined to white pine for box-making and Govern- 
ment work. Occasional sales of Canadian pine, deals, and 
sidings are reported, chiefly of the cheaper qualities. 
Hardwoods continue to be inquired after, oak lumber 
especially. Very little forward buying is going on, the 
high prices quoted by shippers, together with the diffi- 
culty in estimating future market requirements, causing 
merchants to confine themselves as much as possible to 
their immediate wants. An arrival of note this week is 
a cargo of Tabasco mahogany—the first for some years— 
which will probably be offered for public sale at an early 
date. Timber imports into the United Kingdom during 
October show a reduction of something like £1,500,000 
in value as compared with the corresponding month last 
year. 


Pig Iron. 


The position of the Scottish pig iron makers has 
not improved. Consumers are continuing their policy of 
buying only from hand to mouth, and it is only in rare cases 
that they venture to commit themselves further ahead. 
The export trade is fairly satisfactory under the circum- 
stances, as shown by the shipments, which disclose a 
smaller decline than might have been expected. At the 
present rate of production makers can easily supply all 
the demands for ordinary and hematite iron, and stocks 
still show a tendency to accumulate. There are seventy- 
one furnaces in blast in Scotland, compared with seventy 
in the preceding week and seventy-nine in the corresond- 
ing week of last year. Although business in the Glasgow 
pig iron warrant market has not shown any expansion 
during the past week, prices have been steadily advancing 
with the generally satisfactory war news and the cessation 
of additions to store. From the close last week at 49s. 14d. 
per ton cash buyers there has been a net advance of about 
4d. per ton, and Cleveland iron closed at 49s. 4}d. per ton 
cash buyers. 


Quotations. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 
62s. 6d.; No. 3, 61s.; Govan, No. 1, 62s.; No. 3, 61s.; 
Carnbroe, No. 1, 66s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 
67s. 6d.; No. 3, 62s. 6d.; Gartsherrie, Summerlée, Calder, 
and Langloan, Nos. 1, 68s.; Nos. 3, 63s.; Glengarnock, at 
Ardrossan, No. 1, 69s. 6d.; No. 3, 64s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 62s.; No. 3, 6ls.; Dalmelling- 
ton, at Ayr, No. 1, 63s.; No. 3, 61s.; Shotts, at Leith, 
No. 1, 68s.; No. 3, 63s.; Carron, at Grangemouth, No. 1, 
68s. 6d.; No. 3, 63s. 6d. per ton. 


Finished Iron and Steel. 


There has been practically no change in the posi- 
tion of the Scottish steel trade since my last letter. Makers 
report that specifications are still scarce, particularly for 
ship plates, and mills are only kept employed with con- 
siderable difficulty, and although angle mills are busy 
in the light department they are short of heavy work. 
Some of the works have orders on hand for the Admiralty 
and War-office involving a fair tonnage, but there is little 
fresh business being done in the home market. The 
export demand also is of small dimensions, but an improve- 
ment in this respect is expected in the near future. There 
has been little movement in the various branches of the 
iron trade. A slight improvement is apparent in the black 
sheet trade, both in the home demand and on foreign 
account. There is still a need for more orders, however, 
and the small increase in the number of specifications only 
signifies that the works are not losing so much time as 
before. Business in the galvanised sheet trade is very 
slow and support is being received principally from the 
Government, whose orders, it is believed, are likely to 
expand. Owing largely to the stimulus given to trade 
shortly after the start of the war, malleable iron makers 
are well sold, but unfortunately specifications are not now 
coming in on a liberal scale, and most of the works are 
running only nine shifts per week. New business is not 
increasing, but prices remain on the same basis as for some 
time past at £7 12s. 6d. per ton, less 5 per cent. for 
“crown ”’ bars for local delivery. 


The Coal Trade. 


J The Scottish coal trade continues in a fairly 
satisfactory condition and geod orders are flowing in with 





a fair regularity. Prices, although unchanged, are in 
favour of the collieries, and the feeling is prevalent that 
slightly higher prices may be looked for before long. The 
good news from the Far East may be reflected in the home 
markets, and when events mature more decisively nearer 
home, there will no doubt be more generous buying. The 
closing of the North Sea and the Admiralty move in closing 
the Forth ports, coupled with the mine-strewn waters, 
has, of course, had a bad effect on East Coast shipments, 
while the mine fields discovered in the West may affect local 
shipments, or at least cause some anxiety in local circles. 
On the whole, considering the crisis through which our 
country is passing, the coal position may be considered as 
satisfactory. In the West of Scotland the trade is 
characterised by healthy conditions, and with a strong 
d d in exist the colliries are optimistic with regard 
to the future. There is a scarcity of tonnage in the dis- 
trict and difficulties are experienced in connection with 
chartering, but nevertheless the position of best ells and 
splints is very firm. Washed nuts are strong and values 
are a trifle firmer. Business in the Lothians is quiet, but 
in Fifeshire trade is moderately good. Screened navi- 
gation coal is very busy and first-class steams are picking 
up more business. The aggregate shipments from Scot- 
tish ports during the past week amounted to 229,293 tons, 
compared with 245,189 in the preceding week and 347,908 
tons in the corresponding week of last year. Ell coal is 
quoted f.o.b. at Glasgow, 12s. to 12s. 3d.; splint, 11s. 9d. 
to 14s. 3d.; navigations, 14s. to 14s. 6d.; steams, 10s. 9d. 
to 12s. 9d.; treble nuts, lls. 6d. to 1ls. 9d.; doubles, 
10s. 3d. to 10s. 6d.; and singles, 10s. to 10s. 3d. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE position of colliery owners during the past 
week has been one full of anxiety ; in-fact, the conditions 
governing the coal trade have been practically identical 
for the past fortnight, and there is a prospect of their 
continuance, although not perhaps to quite the same 
degree. The tonnage factor has been the main concern 
of the trade, and as supplies have been wholly inadequate, 
the whole machinery of the industry has, as it were, been 
thrown out of gear, and it will take time to repair the 
trouble. Collieries are in nine cases out of ten simply 
scraping along, never knowing exactly what their position 
may be immediately ahead. Some collieries are well 
sold forward, but vessels due to load have been days 
behind, and as railway trucks have become exceedingly 
scarce a stoppage has been inevitable unless spot sales 
of coals could be effected in order to ensure clearance of 
wagons. But with tonnage short and freight rates up 
practically 100 per cent. compared with what they were 
a few months ago, buyers are not disposed to entertain 
thoughts of business. Only those firms which are under 
contract to deliver supplies are in the market, and con- 
sequently have been forced to pay the abnormal freight 
rates, but otherwise the general disposition is to wait 
for more favourable conditions. Whether present freights 
are likely to hold for any length of time is difficult to 
state, but certainly during the past day or two there 
has been rather more readiness on the part of shipowners 
to fix up their boats ahead, and present freight rates are 
being discounted rather for December. The possibility 
of very much falling away is not calculated upon, in view 
of the distribution of tonnage. French ports continue 
congested, and it is reported that a few days ago as many 
as seventy-five steamers were in the river waiting to 
discharge at Rouen. Vessels are stated to have been 
detained there as much as fifty days, which is causing 
much irritation to owners. While the scarcity of steamers 
continues to be so acute the coal trade is bound to suffer. 
As a matter of fact, the weakness of coals has been so 
pronounced that to hide it salesmen have declined to 
quote prices openly, except in the case of buyers who 
have a boat in a definite position. Provided that the 
position is suitable, good terms could be easily arranged 
by the buyer. 


Quotations and Shipments. 


Ordinary quotations convey no real guide to 
values, and anything from 6d. to 2s. 6d. might be knocked 
off, presuming that the alternative to getting the business 
was the stoppage of work at the pits. Chartering last week 
was only about 160,000 tons, as against over 200,000 


‘| tons in the previous week, which is an utterly insufficient 


quantity for the market, even allowing for diminished 
outputs and for the arrival of tonnage which had been 
delayed. Considering that there had been a recurrence 
of bad weather, the list of tonnage arrivals over last week - 
end was fairly good, but it was by no means satisfactory 
or equal to demands, as may be judged from the fact 
that at the various docks vacant loading berths were in 
evidence. There is, however, a good deal of tonnage on 
Admiralty charter due to load. It is impossible to 
indicate whether shipments of coal for this week will 
show an advance upon those of last week, when in the 
case of one of the leading docks the shipments were 
stated to have been the worst since the war began. For 
the port of Cardiff—including Penarth and Barry— 
Newport, Swansea and Port Talbot, foreign exports are 
estimated to have amounted to about 385,000 tons, which 
has to be set against about 500,000 tons in the correspond- 
ing period of last year. From the port of Cardiff the 
quantity despatched was 246,118 tons, which is less by 
96,833 tons on last year, when a total of 342,951 tons was 
sent away. It will be seen how unsatisfactory the aggregate 
of 246,118 tons is for the port of Cardiff, which embraces 
Penarth and Barry, when it is pointed out that for the 
Bute Docks alone shipments under normal conditions 
run from 200,000 to 240,000 tons a week. Of the total 
shipped last week, chief destinations were :—Rouen 
18,684 tons, St. Nazaire 16,060 tons, Port Said 16,430 
tons, Lisbon 14,025 tons, Civita Vecchia 14,061 tons, 
Buenos Aires 12,493 tons, and Bizerta 12,229 tons. New- 
port did not come out at all well last week, which is not 
surprising as so many Monmouthshire collieries were 
compelled to resort to stoppages. The total was 47,582 
tons, as against 77,191 tons in the corresponding weck 
of last year. Swansea's shipments were fairly good, and 
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reached 49,109 tons, which is only 8019 tons less than 
last year. Over 10,000 tons was sent away to Rouen. 
Port Talbot’s contribution was much higher than usual 
and amounted to 41,620 tons, the increase being 18,092 
tons on the corresponding period of 1913, while here, 
again, it is to be noted that just over 10,500 tons was 
shipped to Rouen. The pressure on the discharging 
facilities at French ports, but more particularly Rouen, 
continues unabated. 


Current Business. 


As regards the current market a regular list 
of quotations is no proper criterion to values, which are 
of a very fluctuating character. Some collieries, which 
last week were very badly off for tonnage, are now better 
placed, but others are worse situated. Values are governed 
entirely by position, and are purely a matter of individual 
agreement. The majority of collieries, however, experi- 
ence the utmost difficulty in being able to clear wagons 
and keep pits going. In many cases collieries are, as a 
matter of fact, oversold, and it is purely because bad 
weather has delayed chartered tonnage that they are in 
their present predicament. On the other hand, buyers 
are not prepared to entertain business, and have to pay 
current freight rates, and the consequence is that the 
inquiry all round is so small that things are practically 
at a standstill. For best Admiralties collieries continue 
to name 22s. as their price, but when it comes to definite 
business in a position to suit them sellers accept consider- 
ably below 22s., and 20s. is nearer the figure. Superior 
seconds are about 18s. 6d. to 19s. 6d., and ordinary seconds 
17s. to 18s. Dry coals are very quiet and round about 20s. 
is the nominal quotation for best qualities, with 17s. to 
17s. 6d. for ordinary descriptions. Monmouthshires are in 
much the same category as other classes, and generally 
quotations run about 16s. 6d. to 17s. for best black veins, 
16s. to 16s. 3d. for Western Valleys, and 15s. to 15s. 6d. 
for best Easterns, but reductions on these prices are to 
be had for spot loading. The demand for Nos. 2 and 3 
Rhondda is quiet, but nuts and peas hold up well. Small 
coals are lacking in demand. Last week-end best bunkers 
marked some improvement, but the advance has now 
been arrested and supplies are procurable about 8s. 6d. 
Cargo sorts are easy, ranging from 5s. to 6s. 3d. for the 
best. Coke is very steady, but patent fuel is very quiet, 
and 16s. to 17s. is barely justified. Shipments from Cardiff, 
Penarth and Barry last week were very poor, and only 
amounted to 1073 tons, as against 11,978 tons in the 
corresponding period of last year. From Newport there 
were no shipments at all, as against 7143 tons in the same 
week of last year. From Swansea, however, shipments 
were quite good, and amounted to 11,394 tons, which was 
only a decrease of 2419 tons on the same period of 1913. 
Pitwood is an exceptionally dull market at the moment, 
values being about 21s. to 21s. 6d. But these prices are 
purely nominal, as transactions are of very small account. 
There is not much wood about, but the difficulty of securing 
empty wagons prohibits any improvement in prices. 


Contracts. 


Operations on contract continue to be very slow. 
No definite news is to hand concerning what the French 
State Railway authorities have concluded with regard to 
their requirements. Prices sent in for 20,000 tons of 
Newport large coal are reported to have been about 
35f. free on truck, while small coals, of which 95,000 tons 
of semi-bituminous qualities were wanted, are stated to 
have been quoted for at about 23f. to 24f. free on truck. 
Some firms are reported to have sent in prices on other 
bases, and not to have quoted free on truck. The large 
coal portion of the contract is rumoured to have been 
placed with Messrs. Charles Le Borgne, while only a 
portion of the smalls is stated to have been given out. 
With regard to the North of France Railways inquiry for 
45,000 tons of patent fuel, the order has been secured, it is 
reported, for the Graigola-Merthyr Company at Swansea. 


LATER. 


Writing later our correspondent states that there is 
no improvement to be recorded in any section of the coal 
market, either as regards large or small descriptions. 
The tonnage shortage forms an insuperable barrier to 
any material extension of operations, and an intimation 
from the Admiralty agents regarding tonnage is not 
considered by colliery salesmen as likely to encourage 
general business. On the contrary, it is rather calculated 
to make it more difficult. Values of coals are no nearer 
definite figures than in the early part of the week. 
Numerous collieries are working short time, owing to the 
difficulty of getting wagons cléared. The question of 
wagons is a very serious item to the collieries from the 
point of view of expense. Collieries are not disposed to 
enter into long hiring agreements, as, for instance, three 
years, for which charges run about 4s. 6d. per week, while 
at the present time with railway trucks at such a premium 
it is impossible for them to hire for short periods. Charges 
for full hire per week are 50 per cent. higher than in normal 
times, viz., 7s. 6d., as against 5s. The superior steam coal 
collieries are at the moment no better placed than the 
inferior coal collieries, owing to Admiralty boats being 
delayed. Although 22s. is nominally quoted for best 
Admiralty, probably less than 20s. could be done for spot 
shipment, with lower grades showing weakness, though 
concessions are not so much on the prices quoted, viz., 
17s. to 18s. for ordinary second qualities. Dry coals are 
no exception to the general condition of things, while 
Monmouthshires are in the same position. Western 
Valley coals have been sold on the basis of 15s. 9d. 
Newport loading. No. 2 Rhondda descriptions remain 
quiet and easy, and small coals generally displayed 
irregularity. Coke, patent fuel and pitwood are featureless 
markets. 


Labour Items. 


For some time past there has been a steady 
exodus of men from the coalfield to join the Army and 
Navy, and the result has been reflected in shorter outputs. 
It is evident that the authorities see a danger in allowing 
so many men to go from collieries in which the country 
has a very serious interest, and as a consequence it is now 
reported that the War-office has ecmmunicated with the 





various recruiting stations in the Rhondda Valley intimat- 
ing that recruits from certain collieries are not to be 
accepted until they have secured a certificate from their 
respective managers to the effect that they can be spared. 
So far a number of men who have been unable to produce 
such certificates have been refused. Up to last week-end 
the number of men enlisted in Glamorgan in Lord 
Kitchener’s Army had exceeded 31,000. Apart from the 
question of a number of disputes there were one or two 
matters of interest before the meeting of the Conciliation 
Board for the South Wales coal trade, which was held this 
week. One of these which has caused a good deal of 
discussion had to do with the disposal of the funds obtained 
from the workmen’s levy in aid of the Prince of Wales’ 
Fund. The workmen had agreed to a levy of 6d. per 
man and 3d. per boy in aid of the Prince of Wales’ Fund 
for the relief of distress, and the owners consented to deduct 
this levy from the men’s wages and hand it over to the 
fund. In the workmen’s opinion circumstances arose 
which made it necessary that some of this money should be 
paid to relieve distress caused by the stoppage of many 
collieries, particularly in the anthracite area, and the 
owners were asked to hand over a portion of the levy 
collected to the Miners’ Federation for this purpose. The 
owners’ reply was that they could not do so without the 
consent of the Government Committee, and a deputation 
of owners and workmen therefore waited upon the Govern- 
ment Committee on Wednesday in last week. This 
deputation has now presented its report to the Concilia- 
tion Board, with the result that it was agreed that the 
money obtained from the levy should be handed over to a 
sub-committee of the Government Committee and the 
Prince of Wales’ Fund, which should from time to time 
hand over to the Miners’ Federation certain sums for the 
purpose of relieving distress caused by unemployment in 
the coalfield. Another matter which was under review 
related to the position with regard to the averaging period 
under the Minimum Wage Act. Lord St. Aldwyn’s 
award fixed fourteen days as the period for averaging the 
work in order to decide whether a workman was entitled 
to his minimum wage. The High Court held that this 
was ultra vires, and several attempts have since been made 
to fix a period which would be satisfactory to both sides. 
The owners continued to insist upon a fortnight, but the 
workmen urged that a week should suffice. To this the 
owners could not agree unless they were safeguarded against 
men being paid twice over in respect to dead work, which 
they said would probably be the case if one week was 
fixed as the averaging period. Several proposals to over- 
come the difficulty have since been made, and now the 
workmen’s representatives only desire to have the wording 
of the owners’ last proposal altered in order that the 
matter may be finally disposed of. 
LATER. 


Developments in the labour situation concerning seamen 
are becoming a serious matter. The officials of the men’s 
union are adhering to their agreement so far as vessels 
on Admiralty charter are concerned, and are loyally 
doing their utmost to see that these vessels are supplied 
with crews at the rate of £6 10s. per month, as arranged 
with the Admiralty authorities, but as regards other 
steamers not only are higher rates being sought for, but 
advantage is being taken of the occasion to force upon 
shipowners conditions which the men have long been 
agitating for. These conditions concern overtime, and 
while in port the demands are that after 5 p.m. and before 
7 a.m., excepting Saturdays, overtime must be paid the 
men at the rate of 9d. per hour; after 1 p.m. Saturdays 
sailors and firemen and deck and engine-room petty 
officers to be paid overtime at the rate of 9d. per hour ; 
between midnight Saturday and midnight Sunday all 
overtime worked to be paid for at Is. per hour. The 
weekly rates laid down are that where men sign on by the 
month and the voyage terminates before fifteen days’ wages 
are earned, the men shall receive not less than fifteen days’ 
pay, and in all cases the men must be returned to the port 
of engagement at the shipowners’ expense. These clauses 
are being inserted in ships’ articles; weekly wages in 
future are to be 35s. per week, with a 10s. 6d. food allow- 
ance, making a total of £2 5s. 6d. per man per week, as 
against 30s. per week, plus food allowance, previously. 
Quite a number of owners have already had to concede 
these conditions, while in order to get cooks and stewards 
rates have gone up £2 to £2 10s. per month on what was 
formerly the rate, viz., £6 10s. to £7. 


Work at the Docks. 


As regards work at the docks, there is very little 
change. Imports have not been so heavy, but it is also 
the case that there are fewer men. Recruiting continues, 
and the result is that employment is very satisfactory 
for those left behind. The dry docks and ship repairing 
yards are hardly so active, but still the condition is not 
so serious as to call for any special note. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 20s. to 
best seconds, 18s. 6d. to 19s. 6d.; seconds, 17s. to 18s.; 
ordinaries, 16s. 6d. to 17s.; best drys, 19s. 6d. to 20s.; 
ordinary drys, 17s. to 17s. 6d.; best bunker smalls, 8s. 6d. 
to 8s. 9d.; best ordinaries, 7s. 9d. to 8s. 3d.; cargo smalls, 
5s. 9d. to 6s. 3d.; inferiors, 5s. to 5s. 9d.; washed smalls, 
9s. 6d. to 11s, 6d.; best Monmouthshire black vein large, 
16s. 6d. to 17s.; ordinary Western Valleys, 16s. to 16s. 6d.; 
best Eastern Valleys, 15s. to 15s. 6d.; seconds Eastern 
Valleys, 14s. 3d. to 14s. 9d. Bituminous coal: Best 
households, 19s. to 20s.: good households, 17s. to 19s.; 
No. 3 Rhondda large, 16s. 6d. to 17s.; smalls, 11s. to 12s.; 
No. 2 Rhondda large, 12s. to 13s.; through, 10s. to 10s. 6d.; 
smalls, 6s. 6d. to 7s.; best washed nuts, 17s. to 18s.; 
seconds, 14s. 6d. to 15s.; best washed peas, 14s. 6d. to 
15s.; seconds, 13s. to 13s. 6d. Patent fuel, 16s. to 17s 
Coke: Special foundry, 29s. to 30s.; good foundry, 22s. 
to 25s.; furnace, 17s. to 19s. Pitwood, ex ship, 21s. to 
21s. 6d. 


99, 


22s.; 


Newport (Mon.’. 


Monmouthshire coals have felt very seriously the 
shortage of tonnage. Last week-end sailings were good 
and arrivals of fresh tonnage failed to balance the out- 
goings, so that the week was commenced at a further dis- 
advantage than was the case last week. Stoppages, 





although not of long duration, have been frequent at tl 
pits, and although quotations mark very little change, t\,. 
prices nominally prevailing do not represent the position, 
as sellers are ready to cut down figures for prompt business ; 
but purchasers are few, as they cannot get the tonnagy, 
Small coals are quiet, although best qualities are holding 
well round about 6s. 6d. Nuts, &c., are pretty firm at 
13s. to 13s. 6d. Patent fuel is purely nominal, as works 
at Newport are on stop and likely to be for a fortnight, 
Stocks are full and advantage is being taken of the occasiv, 
to effect repairs. Pitwood is irregular. Approximaty 
values :—Steam coal: Best Newport black vein large, 
16s. 6d. to 17s.; Western Valleys, 16s. to 16s. 3d.; Eastern, 
Valleys, 15s. to 15s. 3d.; other sorts, 14s. 3d. to 14s, i.; 
best smalls, 6s. 3d. to 6s. 6d.; seconds, 5s. 9d. to bs, 
Bituminous coal: Best house, 18s. to 19s.; seconds, 
16s. 6d. to 17s. 6d Patent fuel, 16s. 6d. to 17s. nominal, 
Pitwood, ex ship, 21s. to 21s. 6d. 


Swansea. 


The market opened with not quite such a steady 
tone this week as last. The demand has been very flucti- 
ating, with the result that values are irregular. ‘I'lio 
tonnage question is at the bottom of the trouble, the sane 
as on other markets. Quotations have not displayed 
much alteration, and although business is not so active 
sellers see no advantage in reducing prices generally, as 
the weakness is purely for spot loading. Anthracite large 
maintain recent figures and machine-made coals are 
keeping up well, but rubbly culm and duff, which are 
heavily in excess of requirements, remain easy. Steam 
coals display no feature of note and are quiet. Approxi- 
mate prices :—Anthracite: Best malting large, 22s. to 
24s. net ; second malting large, 20s. to 21s. 6d. net ; big 
vein large, 19s. 6d. to 22s., less 24 per cent.; red vein 
large, 16s. to 16s. 9d., less 24 per cent.; machine-made 
cobbles, 22s. 9d. to 24s. 9d. net; French nuts, 26s. to 
26s. 6d. net; German nuts, 24s. 6d. to 25s. 6d. net; 
beans, 17s. 6d. to 18s. 6d. net ; machine-made large peas, 
12s. 6d. to 13s. 6d. net ; rubbly culm, 3s. 9d. to 4s. 3d., 
less 24 per cent.; duff, 2s. 6d. to 2s. 9d. net. Steam 
coal: Best large, 18s. 6d. to 22s., less 24 per cent.; 
seconds, 17s. to 18s. 3d., less 2} per cent.; bunkers, 10s. 3d. 
to lls. 6d., less 24 per cent.; smalls, 5s. 6d. to 6s. 9d., less 
24 per cent. Bituminous coal: No. 3 Rhondda large, 
17s. 6d. to 18s., less 2} per cent.; through and through, 
13s. 6d. to 14s. 6d., less 24 per cent.; smalls, 9s. 6d. to 
10s. 6d., less 24 per cent. Patent fuel, 15s. 9d. to 16s. 3d., 
less 24 per cent. 


Tin-plate and Other Trades. 


The tin-plate trade in South Wales was not quite 
so active last week, the number of boxes shipped being 
51,558, as against 99,806 in the preceding week. The 
outlook for the trade, instead of being brighter, has become 
more dismal on account of the Government having pro- 
hibited the export of tin-plates to Denmark, Holland, and 
Switzerland. The Welsh Plate and Sheet Makers’ Asso- 
ciation held a special meeting at Swansea on Monday to 
discuss the position, and it was decided to appoint a sub- 
committee to deal further with the matter. The action 
of the Government is entirely aimed at closing up all 
possibility of supplies reaching Germany, and employers, 
realising that the Government considers the measure abso- 
lutely necessary, are putting the best face on things, and 
regard it as incumbent upon them to make whatever 
sacrifices are entailed to help the country in the present 
crisis. It is believed that recently inquiries have been 
made fora class of tin-plates that the Germans used largely, 
and they have come from quarters which led to the belief 
that if the orders were executed the supplies would 
ultimately find their way to Germany. The action of 
the Government is a serious blow to manufacturers, and 
already thirty-five mills are closing down, directly affecting, 
it is estimated, over 1700 men. Germany has a consider- 
able number of tin-plate mills, but it is believed that their 
production is largely curtailed, if not stopped completely, 
owing to the fact that the war created a scarcity of men and, 
further, that difficulty was experienced in getting material, 
particularly block tin, which is too expensive to stock. 
In October last year 3377 tons were exported from this 
country to Germany, while last October the quantity was 
nil. It is very evident that the Germans are short of 
tin-plates, and that it is to the interest of this country to 
prevent them getting tin-plates. The following are the 
official quotations from the Swansea Metal Exchange :— 
Tin-plates, &c.: I.C.,° 20x 14 x 112 sheets, 12s. 9d.; 
L.C., 28 x 20 x 56 sheets, 13s. to 13s. 14d.; LC., 28 x 20 
x 112 sheets, 25s. 6d. to 25s. 9d.; I.C. ternes, 28 x 20 
x 112 sheets, 23s.; galvanised sheets, 24g., £12 per ton. 
Block tin, £135 10s. per ton cash; £137 15s. per ton three 
months, Copper, £53 per ton cash; £53 15s. per ton 
three months. Lead: English, £18 10s. per ton ; Spanish, 
£17 17s. 6d. per ton. Spelter, £25 5s. per ton. Iron and 
steel :—Pig iron: Standard iron, 49s. 14d. per ton cash ; 
49s. 44d. one month; hematite mixed numbers, 62s. per 
ton cash; 62s. 6d. one month; Middlesbrough, 49s. 6d. 
per ton cash; 49s. 9d. one month; Scotch, 55s. 6d. per 
ton cash; 56s. one month; Welsh hematite, 70s. per ton 
dd.; East Coast hematite, 69s. c.i.f.; West Coast hematite, 
72s. c.i.f. Steel bars : Siemens, £4 15s. per ton ; Bessemer 
£4 15s. per ton. Steel rails, heavy sections, £6 7s. 6d. per 
ton. Iron ore: Rubio, 17s. 6d. to 18s. 


- LATER. 


The effect of the stoppage of tin-plate shipments to 
Denmark, Holland and Sweden is, according to later 
information, the prompt suspension of work at about 
forty mills. It is reported that the decision of the Govern- 
ment was based principally. on its knowledge that the 
German Government was seeking tin cans for food, petrol, 
&c., to the number of 80 millions, and that among other 
places inquiries were coming from Copenhagen. Ship- 
ments last month were as follows :—Holland 3157 tons, 
Sweden 1377 tons, Denmark 923 tons—a total of 5457 
tons, equivalent to the production of about forty mills. 


Newport Metal Exchange. 


There is very little alteration in the South Wales 
steel and iron trades. Steady conditions are likely to 
revail to the end of the year judging from the orders 


in hand. At the bar mills there is no change of note, and 
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prices rule on the basis of £4 15s. for both Bessemer and 
Siemens qualities. The inquiry is better, and the tone a 
shade improved. Outputs from rail mills are fairly good, 
but at the blast furnaces things are quiet. Very little 
activity is displayed in the iron ore market, while tin- 
plates ate depressed as the result of the prohibition of 
exportation to Denmark, Holland and Sweden. 








WAR ITEMS. 


As a result of the war, the British Chamber of Commerce, 
9, Rue des Pyramides, Paris, has a demand for British 


manufacturers of perfumery machinery and also for 
British manufacturers of cardboard-making machinery. 
* * * 


Tne following circular has been addressed by the Royal 
Society of Arts to its members. It is easy to recognise 
Sir Henry ‘Trueman Wood’s delicate touch :—The work 
of the one hundred and sixty-first session of the Society 
will commence under conditions which for the last hundred 
years have had no precedent. The first half-century of 
the Society’s long life was, on the other hand, a period of 
war with but short intervals of peace. From 1756 to 1815 
England was fighting almost continuously. She was at 
war with France, Spain, Holland, or the United States, 
with all, or some of them, the whole time, and not till 
Waterloo did that long era of peace begin which may be 
said to have remained almost unbroken until last August. 
In those early days the Society had its vicissitudes, some 
of them due to war, but it won through them all. Now 
again the country is in the throes of a great contest. The 
Society, like all the institutions of the country, must 
needs suffer; but as we all look forward with certain 
hope to the ultimate triumph of our arms, and to the end 
of the trouble which now overshadows us, so we are 
justified in believing that all the various associations 
which have helped to foster the growth of science, learning 
art, and letters will maintain their beneficent labours in 
spite of sharp trials, and it may be even of sore adversity. 
We believe that it is our duty to carry on, as far as may be, 
the work for which this ancient Society was established. 
Perhaps we may have to husband our resources, to expend 
part of the accumulations of happier years. At all events, 
we shall do our best to discharge our usual duties to the 
best of our ability, thankful at least that we have been 
spared the agonies that a ruthless enemy has inflicted 
upon the kindred nations with whom we are associated. 
It is, therefore, still in our power to devote our energies 
to the preservation during the tumult of war of those 
agencies to which, when peace again comes to us, we shall 
look for the resumption of our advance in the arts of 
civilisation and humanity. With this end in view we 
intend to continue, as far as may be, the usual programme 
of our proceedings. The usual courses of lectures will be 
given, and the usual meetings will be held for the reading 
and discussion of papers. Certain of these papers will 
deal with subjects affected by the war—its effects, im- 
mediate and proximate, upon our industries. Others will, 
as in previous years, deal with general topics of applied 
science and art. It may be that the time of our deliver- 
ance from the shadow of war may not be long delayed ; 
it may be that even greater trials are yet in store for us. 
These things are beyond our knowledge. At all events, 
we shall assume that our usual work may be continued 
without interruption, and in that spirit we have made 
our usual preparations for the coming session. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





LONDON ELECTRICITY SUPPLY. 


Sir,—In the leading article on the above subject, on page 465 
of your last issue, you state that a total sum of £10,352,422 has 
been expended on electrical undertakings by local authorities 
in the County of London and in outer London. May I point out 
that this does not represent the entire amount for which local 
authorities have made themselves responsible, nor can it be 
regarded as ‘“‘ capital” in the strict sense of the word. The 
undertakings of local authorities are run on a system of deben- 
tures, the money being borrowed from public funds, and for 
these loans interest, of course, has to be paid. In determining 
the amount of indebtedness of local authorities it is necessary 
to add to the face value of the loans the total amount of interest 
for the whole period of the loan—often forty years. I am not 
in a position to say what the total amount of interest upon 
the above sum would be, as I do not possess the necessary par- 
ticulars ; but it is quite surprising how the interest mounts up, 
especially if the loan is for a long period. 

I served for some years on the electric lighting committee of a 
local authority in London, and my colleagues were fond of 
boasting that they had a valuable property bringing in a very 
handsome revenue. They also maintained that any joint stock 
company would be glad to purchase the undertaking at a very 
high price ; but I used to dash their hopes by pointing out that 
the heavy loan charges would act as a deterrent, and that the 
supposed profits were largely obtained by charging a fancy price 
for the current supplied to street lamps. I urged again and 
again that for this current only cost price should be charged, as a 
municipal body ought not to regard itself as a customer out of 
whom a profit could be made. If electricity accounts of local 
bodies were submitted to a ‘‘ commercial audit,’’ as it is called, 
I think few of them would show any real profit. 

As you justly point out in the footnote on page 469, there is 
some doubt as to whether it is now intended that the new 
authority shall be empowered to take over the electricity under- 
takings of local bodies. ‘This is well, for I am quite sure that 
most borough councils would be up in arms immediately if such 
& proposition were seriously brought forward. But, whatever 
happens, it is quite certain that the Government will always 
regard the rates—whether borotgh or county—as security for 
the repayment of the loans already granted to local authorities, 

November 16th. R. B. P. 





STEAM HAMMERS WORKED BY AIR. 


Sir,—We should esteem it a favour if you can give us any 
information on the following, or if your readers can 
supply us with experience which might be useful to us under 
the following circumstances, namely :—-We have at present 
two steam hammers working from a boiler at 120 lb, per square 
inch, size of hammers 17}in. by 3ft, stroke and 11,;in. by lft. 8in, 
stroke. We propose to drive these hammers by compressed air 





at, say, 90 1b. pressure from a belt-driven compressor, having 
cross-compound air cylinders of the piston inlet type, size of 
same 16}in. diameter by 10in. stroke and 10}in. diameter by 
10in. stroke. 

We desire to know what results would be likely if these 
hammers were run by air from a large common receiver supplied 
from the above compressor, and whether this scheme would 
be efficient or practicable, and if it is likely that the compressor 
would keep up the supply ; what loss should be expected, and 
what alterations, if any, would be required to the present 
hammers to allow of their working economically: also if above 
scheme is impracticable, what mode of procedure should be 
followed to allow of our adopting compressed air ¢ 

We shall esteem it a favour if you will insert our query in 
your paper, iso that we may have the benefit of any practical 
experience in the matter from your readers. 

Cox anv Co. (Encincers), Ltd., 

Falmouth, November 17th. E. G. C, 











CATALOGUES. 


Evwarp Woop anp Co., Limited, Ocean [ronworks, Man- 
chester.——-This firm has sent us a copy of a brochure entitled 
“ A Record of Progress.” A glance through its pages is sufficient 
to show how a business of considerable magnitude has been built 
up from quite a small beginning in a com tively short period, 
the firm having outgrown its accommodation on no less than 
five occasions. The works to-day cover an area of 24 acres and 
comprise nine large bays of workshop buildings, with an erection 
yard measuring 300ft. by 100ft. and administration offices for 
a staff of 130. The book contains a number of excellent illus- 
trations of the interior of the works and a classified list of steel 
work used in the various important industries. 

** Hoss aid Hobbing ” is the title of an instructive little work 
which has just been published by Sir W. G. Armstrong, Whit- 
worth and Co., Limited. ‘:Although issued primarily as a means 
of advertisement of this firm’s products, the contents of the book 
will well repay study by all engineers interested in the production 
of gearing of high quality. It is well known that the real pro- 
blem in successfully cutting gears by means of hobs lies, not 
so much in the machines employed, as in the hobs themselves. 
One of the difficulties which present themselves is that of uni- 
form hardening. When treated by ordinary methods high- 
speed steel shrinks during the hardening process, and on this 
account precision is difficult of attainment. Messrs. Armstrong 
have introduced a “ closed” system of hardening entailing a 
very gentle treatment. It is claimed that this does not affect 
the original sizes in any way, while it enables the production of 
hobs exact in pitch, size of tooth, and temper, and leaves a 
smooth, matt surface free from blister. The book contains a 
good deal of other information on the subject of hobs, together 
with illustrations and particulars of hobs for spur and worm 
gearing, spiral, and double helical gears. 

From George Fletcher and Co., of 21, Mincing-lane, E.C., 
we have received a new catalogue on modern concentration, 
crystallising and curing plant, as employed for the manufacture 
of cane sugar. It is an extensive publication which describes 
and illustrates evaporators, vacuum pans, air pumps, con- 
densers, crystallisers, centrifugals and various accessories. 
General particulars of all these things are set forth very clearly 
in tables which give the standard sizes of different machines. 
For the benefit of those residing abroad, code words are also 
given, with the aid of which plant may be ordered with a 
minimum amount of expense. Altogether the catalogue is a 
very creditable production. The illustrations are good, the 
printing is good and the descriptions are clear and concise. 
Moreover, the catalogue is provided with a very complete index. 
At the end there are some useful tables for the conversion of 
feet and inches into millimetres, also tables giving the areas of 
circles, properties of saturated steam, &c. We feel sure that 
those who are in any way interested in the manufacture of 
cane sugar will find this new publication very useful. 








FORTHCOMING ENGAGEMENTS. 
SATURDAY, NOVEMBER 2Isr. 

Tue Nortru-East Coast Instirution oF ENGINEERS AND 
SuipsuiLveRs.—Bolbec Hall, Newcastle-on-Tyne. Graduates’ 
Section. ‘* Lighthouses and Lightships,” by Mr. Charles 
Suckau. 7.15 p.m. 


MONDAY, NOVEMBER 23rp. 


Roya Scorrisu Society or Arts.—lIn the Hall, No. 117, 
George street, Edinburgh. The following communication will 
be made :—‘On Some Industrial Applications of Hydraulic 
Power.” With lantern illustrations. By J. T. Wight. 

Tue Farapay Socrery.—At the Chemical Society, Burlington 
House, W. A general discussion on ‘‘ The Hardening of Metals.” 
Sir Robert Hadfield, F.R.S., will preside over the discussion. 


WEDNESDAY, NOVEMBER 25rn. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. “The Supply of Chemicals to Great Britain and her 
Dependencies,” by Sir William A. Tilden, F.R.S. 8 p.m. 

Tue Institution oF ELECTRICAL ENGINEERS: BIRMINGHAM 
Locat Sgection.— The University, Edmund-street, Birmingtam. 
* Power Plant Testing,” by Mr. W. M. Selvey. 7.30 p.m. 


THURSDAY, NOVEMBER 26rx. 
Tue Instirution or EvecrricaAL ENGINEERS.—Victoria 


Embankment, W.C. “‘ Power Plant Testing,” by Mr. W. M. 
Selvey. 8 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. P. WALTER p’ALTON, who was for many years engineer- 
in-chief to the London Electric Supply Corporation, later chief 
engineer to the Central London Railway, and since 1902 on 
the staff of Dick, Kerr and Co., Limited, informs us that he has 
opened an office as consulting and inspecting engineer at Cross 
Keys House, 56 and 58, Moorgate-street. 

WE are informed that the British Mannesmann Tube Com- 
pany, Limited, has just completed a plant for ferro-zincing and 
ironising tubes, under licence from Mr. Sherard Cowper-Coles. 
It is a well-known fact that the purer iron is the less liable it is to 
pitting and corrosion. ‘ Ferro-zincing” or “ ironising ” turns 
these facts to account by coating the steel surface with almost 

ure iron, the only impurity of any significance being hydrogen. 

t is found in practice for many purposes advantageous to coat 
the electrolytic iron surface with zinc, as a zinc coating with an 
intermediate layer of pure iron hydrogen alloy gives, it is claimed, 
a greatly increased life to an ordinary steel tube or plate for the 
reasons already given. 








Execrric Vexictes.—Two unfortunate errors crept into 
our last article on ‘‘ Electric Vehicles.’’ The batteries fitted 
to the Baker vehicles were described as Edison Exide batteries, 
instead of Ironclad Exide batteries, made by the Chloride Com- 
pany, and the capacity of the electric milk cart was given as 
¢ ton instead of 3; to 4 tons. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not ill the Specification is without 
drawings. : 

Copies of Specifications may be obtained at the Patent-office Sale 
— 25, Southampton-buildings, Ch -y-lane, W.C., at 8d. 


The date first given is the date of application ; the second date at 
the end of the i is the date of the advertisement of the 
pt of the plete Speci ion. 

Any person may, on any of the grounds mentioned in the Act 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














STEAM ENGINES. 


178. January 3rd, 1914.—Piston, R. Allen, Lynwood, Kid- 
more-road, Caversham, Oxfordsnire. 

This piston consists of two end plates A B fitting over a boss C 
on the end of the piston-rod and having a hollow body portion D 
between them. ‘The plates A B are held together by bolts KE. 
The body D is provided with radial ribs F that unite it to a 
central ring G surrounding the bossC. Spring-expanded packing 
rings H of the pressure-balanced type are accommodated within 








grooves formed in the body D. The boss C is bored out as shown, 
and into it is screwed a plug J, the nose of which is plain and 
tapered. Rods K extend from the nose of this plug through 
slots in the boss C to the inner surface of the ring G—or they 
may extend as at L right to the inner surface of the yD. By 
screwing up the plug J the position of the body relatively to the 
end plates A B may be adjusted. M is a bolt provided to facili- 
tate the assemblage of the parts.—October 28th, 1914. 


STEAM GENERATORS. 


23,652. October 18th, 1913.—SuPERHEATER FOR Marine 
Borers, J. G. Robinson, Boothdale, Fairfield, Man- 
chester, 

The obiect sought in this superheater is to bring all bolted 
joints outside the space occupied by the hot-flue gases so as to 
avoid corrosion. The headers A, two in number, are inclined 
relatively to the front of the boiler. Their front faces fit into 
and fill up holes cut in the front wall B of-the uptake, Each 
header at the rear consists of two vertical chambers lying side 
by side, one of which receives saturated steam from the pipe C 
while the other D delivers superheated steam into the pipe HE. 
Each of these chambers is provided at the top with a bent-over 
passage F. The joints between the flanges of these passages 
and the flanges of the pipes C E lie in the plane of the front B 























and have their studs and nuts external to the uptake. From 
the two chambers D smaller chambers GH extend forward. 
The chambers G are open to saturated steam and the chambers 
H to superheated steam. The front ends of the chambers G H 
are closed by covers J, the nuts of which are again external to 
the uptake. At the bottom of each saturated steam chamber D 
a drain passage K is provided, and to the flange of this passage 
a drain cock L is attached outside the uptake. ‘Two superheater 
elements start from each side of each saturated chamber G and 
two elements end on each side of each superheated chamber H. 
The exact course of the elements can easily be followed from the 
engraving.—October 28th, 1914. 
24,908. November Ist, 1913.—AutTomatic FeEep-waTEerR Recu- 
ator, E. G. Thompson, 16, Shrub End-road, Colchester. 
This regulator is intended to work in conjunction with a 
balanced check or feed aelivery valve. In such a valve the 
balance is maintained or destroyed by controlling the flow of s 
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small proportion of the feed water which is allowed to leak past 
the balancing element of the valve. The chamber A of the 
regulator is in communication with the interior of the boiler 
and the float B rises and falls with the level of the water therein. 
When this level falls the float B descends and opens the valve C. 
Steam is thus admitted up the passage D into the chamber E, 


N° 24,908 





where it acts on the lower face of the differential valve F. This 
valve rises and closes the orifice G. The leakage water from the 
balanced check valve normally flows through this orifice on its 
way from the inlet H to the outlet J. The closing of the orifice 
G therefore interrupts the leakage flow and destroys the balance 
of the check valve, whereby this valve is opened farther to 
deliver more feed water.—October 28th, 1914. 


INTERNAL COMBUSTION ENGINES. 


23,635. October 18th, 1913.—Rorary Encine, A. G. Grice 
ana others, 29, Broadway, Westminster, London, S.W. 

Seven four-stroke cycle cylinders A rotate round and parallel 
with a central spindle B. A power shaft C inclined to the 
spindle B carries a plate D. Bevel gearing E F connects this 
plate with the spindle B in a one-to-one ratio. The plate D is 
further provided with sockets for balls G at the ends of the con- 
necting-rods. A casing G surrounds the whole and in a spider H 


N°23,635 ee 





fixed in this casing the cylinders are supported. A second casing 
J attached to the first surrounds the upper ends of the cylinders. 
Each cylinder has a single inlet and exhaust valve K operated 
by a lever L, one end of which rests on a cam ring M. This 
ring is driven at half speed by means of planet pinions, 
a fixed annular gearing, and the sun pinion Q on the spindle 
Bb. Packing rings R and various ball bearings are introduced 
where required.—October 28th, 1914. , 

24,289. October 27th, 1913.—Carsurerrer, 8S. W. Devereau 

and another, 69, Derby-road, Douglas, Isle of Man. 

The oil jet A is disposed partly within the choke tube B and 
partly within an air chamber C. The carburetting chamber D 
is gilled externally and is disposed within a chamber E forming 
an enlargement of the exhaust passage F. A perforated rose G 
surrounds the exhaust pipe and through this air is drawn on 
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its way to the chamber C. At the top of the chamber D is a 
porcelain ring H provided witb arms J that are held between 
flange plates KL. An electrical resistance M is coiled 
within the porcelain ring and receives current from the cone 





nection N. The device thus provides pre-heating for the inlet 
air, the heating of the carburetting chamber by the exhaust, 
and a final heating for the mixture by the electrical resistance.— 
October 28th, 1914. 


AERONAUTICS. 


27,263. November 26th, 1913.—Appararus rok LAUNCHING 
AEROPLANES AND HybRO-AEROPLANES, K. A. Chalmers, 
The Whitfield Aerodrome, Dover. 

This apparatus is particularly intended for launching flying 
machines from on board ship. It consists of an endless flexible 
platform composed of ropes A and cross laths B, The ropes are 
led round welhees C D, of which C are fast on a shaft E and D 
loose on a shaft F. ‘The shaft E is journalled on fixed standards, 
while F is journalled on pivoted standards. By screwing up 
the nut G the tension on the ropes A can be adjusted. On the 


N°27.263 














shaft F is fixed a grooved rope pulley H, the grooves of which, 
starting small in diameter, increase and then become constant. 
A similar but reversed rope pulley J is fixed on the shaft E. In 
use the end of a rope is fixed on the smailest groove of the pulley 
H and the rope led backwards and wound round the pulley J. 
The shaft F is driven by power and tension is applied to the end 
K of the rope. ‘The result is the communication to the platform 
of an acclerating velocity followed by a period of constant 
velocity.—October 28th, 1914. 


RELAYS. 


23,332. October 15th, 1913._-AN Improvep ELecrric Keay, 
W. R. Sykes Interlocking Signal Company, Limited, of 26, 
Voltaire-road, Clapham, London, 8.W., and Keuben 
William Tarrant, of the same address. 

The improved relay comprises two electromagnetic members 
A B, each of horseshoe form, with their respective poles placed 
in proximity to one another, the pole pieces C D of the one 
member A, which are pivoted or otherwise rendered capable of 
moving towards or from the pole pieces E F of the other member 
B and tend to approach them under gravity or spring pressure, 
serving to govern the position of switches G H interposed in the 
cireuit to be controlled. The entire core of each coil of the 
member A is shown as pivoted to the yoke K of the electro- 
magnet, the movable pole pieces C D forming the extremities 
of the respective cores being shaped obliquely so as to tend to 
rest in contact or close proximity with the correspondingly 
oblique pole pieces E F of the other member B. The switches 
GH are shown as spring tongues connected together in series 
by a wire L and respectively adapted to make contact with 
terminals M N, which are to be understood as connected to the 
respective poles of the circuit to be controlled, the arrangement 
being such that whereas this circuit is normally closed at both 
switches, any disturbance of the normal current conditions will 
result in the circuit being broken at one or both switches. The 
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coils of the respective members A B are so wound that when the 
coils of both members are energised by current of the same 
polarity a condition of magnetic opposition is brought about 
between each pair of adjacent poles C E and D F respectively, 
with the result that the movable pole pieces C D being repelled 
from the stationary pole pieces E F to which they are adjacent, 
the switches G H will be held in one position—+.e., closed, in the 
example illustrated—whereas when the coils of both members 


the plug is assumed to be passed vertically upwards into tlio 
socket. E is the metallic sheath of the plug member and F ‘he 
metallic sheath of the socket member. G is the solid dielec( rig 
of the socket member of the terminal consisting in this case of a 
condenser formed of alternate concentric tubes of conducting 
material H with tubes of insulating material I interposid, 
The conducting tubes are usually made of different lengths as 
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shown so as to proportion the distribution of potential in the fluid 
dielectric K and maintain it as uniform as possible. The con 
densers are made on a mandril and thin paper and tinfoil ar 
used as the materials, thus obtaining condensers of a well-know: 
type. The invention is applicable not only when the conductin, 
sheath is earthed, but also where it is not so. For example, tl: 
terminal proper N and the sheath F may both be insulated fron 
earth and be of opposite potential. Nor is the invention limited 
to a single comductor.—Detober 28th, 1914. 


TRANSMISSION OF POWER. 


27,660. December Ist, 1913.—IMPpROVEMENTS IN OR 
NECTED WITH THE PROTECTION o¥ ELEcTRICAL Distxi- 
BUTING OR CURRENT CakRYING Systems, Henry Willian: 
Clothier, of A. Reyrolle and Co., Limited, of Hebburn-on- 
Tyne, and A. Reyrolle and Co., Limited, of Hebburn-on- 
Tyne, Durham. 

According to this invention split conductors are employe, 
and for protective purposes electrical differential devices t. 
operate switches to open circuits of the split conductors, but 
instead of relying upon single electrical differential devices, as ha-~ 
hitherto been done, pairs of such electrical differential devices arc 
used, one device acting as a relay to the other of a pair of devices. 
A B is a split duct ting, for example, the bus-bar © 
at a generating station with the bus-bar D at a sub-station. 
E F are pairs of differential electrical devices, of which the device- 
E of a pair act as relays only, and in the case illustrated are shown 
as cross-connected transformers. The other differential devices 
F F of each pair are constituted by interlocked relays adapte:| 
on actuation to close contacts in the tripping circuit at H or J. 
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Mand N are the tripping coils which actuate the switches 
OP. K is a contact gap at which the circuit is closed by the 
action of the device E. Suppose that a breakdown takes 
place on conductor A. The contacts at H will be closed, but 
the tripping coil M will not be operated unless the circuit + 
closed at K. Current will then pass from the battery by Kk 
and H to tripping coil M, which will open the switch O. Simi- 
larly should a leak take place on conductor B the contacts at J 
will be closed, but the tripping coil N will not be actuated unles~ 
the circuit is closed at K. When that takes place current will 
pass from the battery through K and J and actuate the tripping 
coil N so as to open the switch P. It will be seen that the inter- 
locked relay F may be actuated so as to close the contacts at 
H or J, but that unless the relay is operated to close the contact 
at K the tripping circuit will not be closed. ‘I'wo modifications 
of the invention are described.—October 28th, 1914. 








TRADE with CxutIna.—We understand that Mr. Arthur Moore- 
Bennett, of Peking, with a view to developing British trade in 
China, is endeavouring to get together a group which shall have 
thirty to thirty-five i anufacturing a complete line 
of industrial reproductive machinery and plant, controlled in 
Great Britain by a committee of members of such firms, which 
must be non-competitive in their nature, with an engineer of 
high attai ts and general knowledge of tho Kast, resident 








A B are not so energised a condition of neutrality or of tic 
attraction is brought about between each pair of adjacent poles 
CE and D F respectively, with the result that the movable pole 
pieces C D now _—— the stationary pole pieces E F, the 
switches GH will be brought to their alternative position— 
i.e., the open position in the example illustrated. So long as 
both members A B are energised by alternating current of the 
same frequency and phase’ the movable pole pieces C D will 
continue to be repelled as above stated, with the result that the 
switches will close or open the controlled circuit, as the case may 
be, whereas when both members are not so energised—i.e., are 
either de-energised or energised by current of different frequency 
or different phase—the movable pole pieces C D will approach 
the stationary pole pieces E F, with the result that the condition of 
the controlled circuit will be reversed.—October 28th, 1914. 


TERMINALS FOR ELECTRICAL APPARATUS. 


23,342. October 15th, 1913.—ImPROVEMENTS IN TERMINALS 
For Hic Tension Execrric Apparatus, Frank Coates, 
of Beechwood, Cleadon, Durham, and A. Reyrolle and Co., 
Limited, of Hebburn-on-Tyne, Durham. 

A is the plug member of the terminal and B the socket member, 

C being the plug proper and D- the socket proper. In this case 
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in England, and an org: ting of five—to be raised 
to twelve later—offices in the great industrial and trading centres 
of China, each in charge of an engineer, who must know the 
language of his district, the economic and potential require- 
ments, the customs, raw material, and demand of the locality, 
and who, in turn, must be known to the Chinese. The offices 
will act as consulting engineers, capable of estimating, planning 
and suiting works to the district, able to contract, sell, erect, and, 
if necessary, to run works, to teach the Chinese the superiority 
of British plant, and generally to foster British trade in the 
East, and owing to their nature they will be available for the 
legation and consular services to refer Chinese official buyers to 
when required. Later, when the need warrants it, other groups 
of a similar nature representing other machinery will be organ- 
ised, and the whole system of — financial and poli- 
tical support be co-ordinated. Already a nucleus of firms which 
in the past have tested the inefficiency of present British repre- 
sentation in China has been formed. Every firm manufacturing 
lines of specialised industrial reproductive machinery, mining 
gear, power units, and everything necessary for the development 
of China’s mines, railways, iron and steel works, tin, copper, 
zine, lead, silver, and other refineries, industrial works of all 
descriptions, will be welcomed ; but only one house of each can 
be used in the first group. 
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THIRTY YEARS OF LOCOMOTIVE PROGRESS 
IN EGYPT. 


By FE. L, AHRONS, M.I. Mech. E. 


Amonast the needed reforms which had to be taken 
in hand after the British occupation of Egypt in 
1882 was that of the Government Railways, including, 
naturally, the locomotive department. At the time 
in question there were 240 engines of fifty widely 
ing types and classes. Of the total number, 
me from this country, 39 from France, 16 from 
from Germany and two from the 


vary 
]82 came 
Belgian, One 
Uniied States. F : 
1352 and 1870, but the state of Egyptian finances 
auring the latter years of Ismail Pasha’s rule was 


wich that after 1870 not a single new locomotive | 


‘ould be added to the stock or renewed. Even after 
is82 until 1889 only six small engines were added, 
and they were contractors’ tank engines handed over 





All had been constructed between | 





| new boilers could be purchased for the purpose of 


| rebuilding existing engines. The first consignments 
| of new engines, eighteen in number, were delivered 
| in 1889, and from that date down to the end of 1913, 
|a total of 541 had been received, of which number 
Mr. Trevithick was responsible for 526. A large 
number of the original engines have been sold or 
broken up, but eighty-three of them were completely 
rebuilt with new boilers and motions, retaining only 
the original frames. Rebuilding was, however, only 
the practice from 1885 to 1897, after which it was 





new engines. 

Table I. gives the complete list and particulars 
| of the 541 engines built for the 4ft. 8}in. gauge lines 
| during the twenty-five years 1889-1913. 

The classes marked with a cross (x) have double 
|frames. Of the early classes, Nos. 1, 2 and 4 had 
boilers, cylinders and motion absolutely _ inter- 
' changeable throughout. The intention at that time 





found to be more economical to purchase entirely | 


engines had double frames, and the tank engines 
single frames. Stephenson’s link motion with short 
excentric rods and valve spindle guides was adopted 
for all types. The boilers were of the usual round- 
topped fire-box pattern, the smoke boxes being of 
the drum-head type. There were no closed up cabs, 
for a substantial sun-awning supported by four 
pillars is all that is really necessary in Egypt, where 
there is no rainy season. The saddle-tank engines 
—Class 3—with small cylinders and large driving 
wheels, were in a sense special, and were so. arranged 
as to enable existing material to be utilised. The 
| first shunting engines—Class 5—were built in 1894, 
and Class 13 is almost identical with them, with the 
exception of an increased diameter of cylinders. 
The safety valves of the saddle-tank engines are of 
'the Ramsbottom type, mounted on the dome as in 
| the early designs of the late Mr. D. Drummond for 
| the North British and Caledonian railways. 

| The latter end of 1894 saw the first introduction 

















TaBLE I.—EGYPTIAN STATE RAILWAYS. 
Engine, 
‘ 5 ,,welebt Capacity and. 3 g 
3 Date of Cl Cylinders, Coupled Carrying Coupled Total Heating Heating Total Grate a5 | * working total a2 Country 
= = eonstructi fects Dia. x stroke. wheels. wheels. wheel wheel | surface, | surface, heating area. Sz outer. weight in ‘g'& where built. 
= = construction base. base. tubes, _fire-box. surface. m¢ C., on coupled ey £2 
iE =| wheels, 'T.,| Working | 59 
Zz Pci order a 
total weight. 
in. in ft. in ft. in ft. in. ft. in. sq. ft sq. ft. q. ft. sq. ft. Ib, t. c. q. t. cq. 
1 1889—1894 | 2-2-2 passenger 174 24 (i 4 0 — 16 6 1011-6 116-4 1128-0 18-75 140 «4C. 14140 28 32 10 6 Britain 
: T. 35 70 (1800 gals.) 4 Belgium 
2. 1889-1891 24-Opassenger 174 x 24 6 3 1 0 8 6 16 6 1011-6 116-4 1128-0 18-75 140 €.26 50 2 32 64 12 Britain 
T. 37.130 | (1800 gals.) 52 Belgium 
3 1890 2-4-0 saddle tank 14 x 20 6 0 36 7 0 14 0 704-4 91-0 795-4 12-5 140) C, 24 14 3 700 gals. 5 Britain 
T. 35 18 2 
{ 1892—1898 0-6-0 goods 7} x 24 5 0 16 6 16 6 1011-6 116-4 1128-0 18-75 140 37 60 27 01 87 Belgium 
1800 gals. 
5 1894 0-6-0 saddle tank 1 x 24 4 0 14 9 14 9 899.9 86-8 986-7 13-78 140 40 120 ' 900 Gals. 4 Belgium 
6 1897 0-4-2 side tank 93 x Wh 3 0 2 0 3 9 9 9 269 40 309 6-5 140 «=4C. 13160 310 gals. 3 Britain 
outside cylinders T.17 22 
7 1898 2-6-0 goods 18 24 5 0 2 8} 14 9 22 2 1046-0 122-0 1168-0 17-0 160 C. 30 40 28 14 3 20 U.S.A. 
outside cylinders 4 It (1800 gals. ) 
8 1898-9 0-6-0 goods 18 24 5 0 16 6 16 6 1011-5 114-7 1126-2 18-77 140 37. 7:0 26 16 0 45 10 Britain 
(1800 gals. ) 35 Belgium 
9 1900 4-4-2 passenger 20 x 26 6 6 B.3 0 7 0 26 10 1827-6 168-4 1996-0 26-0 180 ©. 32140 46 17 0 1 Britain 
outside cylinders T. 4 3 T. 64120 (4000 gals.) 
10 1900 1-6-0 goods 20 x 26 5 @ B. 3 0 14 7 27 9 2036-0 157-8 2193-8 27-33 180 C. 51140 44 20 1 U.S.A. 
outside cylinders T. 67 10 (4000 gals.) 
11 1900 2-8-0 goods 21 x 26 4 6 3.0 16 5 24 11 2025 +7 176-8 2200-8 30-0 180 C. 59 18 2 44 42 1 Britain 
outside cylinders T. 65190 (4000 gals.) 
12 1900 2-8-0 goods 20 x 26 1 6 3.0 15 6 24 2 1968-0 166-0 2134-0 27 -33 180 CC. 69 160 46 101 1 U.S A. 
outside cylinders T. 66 19 2 (4000 gals. ) 
13 19°0-4 0-6-0 saddle tank 16 x 24 4 0 14 9 1469 899.9 86-8 986-7 13-78 160 40 12 2 900 gals. 40 20 Belgium 
20 Germary 
14 1900 4-4-0 passenger 18 x 24 6 1} B.3 0 8 6 22 3 1106-0 145-0 1251-0 21-0 160 | C. 29 02 33 12 2 10 U.S.A. 
outside cylinders T. 45 40 (1800 gals.) 
15 1900 2-6-0 side tank 18 x 22 4 0 24 14 9 22 2 1044-0 119-3 1163-3 17-0 160 C. 45 90 1440 gals. 10 U.S.A. 
outside cylinders i: fe. 4:0 
16 1901-2 4-4-0 passenger 18 24 6 3 | 0 9 3 22 3 1108 4 126-6 1235-0 21-35 160 C. 29 81 32 50 35 10 Britain 
T. 45 41 (2500 ard 15 Germany 
3000 gals. ) 10 Austria 
17 1903 0-6-0 goods 18 24 5 0 — 16 066 16 6 1011-5 120-9 1132-4 18-77 160 39 03 ye 24 19 Belgium 
(1800 gals.) 5 Germany 
9) 41 52 34 19 3 
(3000 gals. ) 
18 x 1903 4-4-0 passenger 18 26 6 9 B.3 0 9 38 22 3 1109-5 114-96 1224-46 21-33 160 ©. 32 60 36 4 10 Britain 
T. 48 20 (3000 gals.) 
19 1905 4-4-0 passenger 18 x 26 6 9 B.3 0 9 3 22 3 1108-3 127-3 1235-6 21-12 160 Cc. 33 91 33 14 2 9 Germany 
T. 49120 (3000 gals.) 
20 1905, 4-4-2 passenger 133 = 6 83 B. 2 114 7 08 27108 | 2197-5 168-0 2365-5 29-69 228 « «C. 33 7:0 40 41 10 France 
De Glehn 921, T. 4 8 T. 67 11 | (4225 gals.) 
21 1905 0-6-0 goods 18 24 © - 16 6 16 6 1011-5 114-7 11°6-2 18-77 160 41 92 35. 7 15 Britain 
3000 gals 
22 1905 0-6-0 goods 18 24 5: 0 16 6 16 6 1109-0 121-0 1230-0 18-6 160 43 19 2 ’ 38 2 15 3ritain 
(3000 gals. ) 
23 1905 0-6-0 passenger 18 x 26 6 3 16 6 16 6 1011-4 121-9 1133-3 18.44 160 46 22 36 17 1 Belgium 
3000 gals 
24 1906 1-4-2 passenger 18 x 26 6 3 B.3 0 6 73) 27 44 1585-5 140-25 1675-75 24-0 180 C. 34 00 35 0 1 Britain 
. ASE: Sa = T. 63 00 (3000 gals.) 
25 1906 4-4-2 passenger (3) 133 x 24 6 3 B. 3 0 6 7k; 27 8 1533-0 138-5 1671-5 23-71 228 | C. 34 00 35 0 1 Britain 
, (3-cylinder H.P.) "3 § T. 64 00 (3000 ga’s.) 
26 » 1906 1-4-0 passenger 154 x 26 6 3 ~3 0 10 0 23 0 1108-3 138-8 1247-1 23-53 200. &. 84:10 2 34 2 1 Germany 
. 51 90 | (3000 gals.) 
27 1905-6 4-4-0 passenger 17 26 6 3 B. 3 0 9 3 22 3 11€9-0 126-0 1235-0 21-3 180 33.40 34 10 15 Britain 
T. 49100 | (3000 gals.) 
28 1906 1-4-0 passenger 18 26 6 3 B.3 0 10 0 23 0 1108-4 141-1 1249-5 23-74 180 | C. 34 00 36 10 31 Germany 
T. 50150 — (3000 gals.) 
2 1907 4-4-2 side tank LY ee a 5 9 B.3 0 8 6 28 9 1207-06 121-0 1328-0 21-3 180 68 30 1500 gals. 10 Britain 
ies 
30 1907 0-6-0 goods 19 x 26 5 0 - if-3 7S 18€8-0 161-5 1969-5 25-2 180 54100 43 13 2 20 Germany 
(4000 gals. 
31 1908 4-6-0 passenger 19 x 26 6 3 B. 3 0 14 0 27 «6 2149-0 172-0 2321-0 28-8 180 | C. 52121 42 3 1 ' 10 Britain 
: T. 69 140 (4000 gals.) 
32 1910 0-8-0 side tank 214 x 24 4 4} — 1 9 15 9 1567 101-5 1668-5 21-5 189 73 50 2000 gals. 4 Germany 
outside cylinders 
33 1911 2-6-2 side tank 20 26 5 6 3 «8 22 54 30 10 1614 136-5 1750-5 22-6 180 Cc. 51 10 1580 gals. 12 Germany 
A, outside cylinders T. 76 40 
34 1913 2-6-0 goods 20 x 26 5 3 3; 0 11 24 2 1359-5 160-0 1519-5 25-35 180 CC. 52 02 61 14 0 10 5 Germany 
2 outside cylinders T. 62 82 | (F500 gals.) 5 Belgium 
oo 1913 4-4-2 passenger 20 x 26 6 6 B.3 6 6 10 30 11 1731-0 173-0 1904-0 30-9 180 -C. 36:16 0 7 190 5 Germany 
outside cylinders T. 4 8) T. 74 20 (5500 gals.) 


by the War Department at the close of the military 
operations. As may be imagined, the locomotives 
and rolling stock were badly overworked, and in 
very bad condition, so much so that the only safe- 
guard was the reduction of the original boiler pressures 
of 120 lb. to 1401b. down to anything between 
80 Ib. and 100 Ib. that the boilers could safely stand. 

In the year 1883 Mr. F. H. Trevithick, M. Inst. 
C.E., at that time one of Mr. Dean’s assistants on 
the Great Western Railway, was appointed chief 
locomotive engineer in Egypt, and remained in charge 
as chief mechanical engineer until his recent retire- 
ment after thirty years’ continuous service. During 
the first few years the reorganisation of the broken- 
down department was a source of incessant care and 
anxiety, both to him and to the other hard-worked 
Englishmen, who, in charge of the workshops and 
districts, were associated with him in the work. 


For seven years—1883 to 1889—only thirty-seven 


was to carry the system of interchangeability as 
far as possible, and for ten years the only variation 
occurred in the case of nine smaller tank engines for 
which the heavier standard parts were not necessary. 
Unforeseen circumstances, however, compelled the 
subsequent sacrifice of the “ interchangeable ’’ prin- 
ciple. New engines were urgently required, and some 
four or five new types, all different as to their details, 
had to be ordered in America in order to obtain 
quick delivery. It was also found desirable to 
increase the boiler and fire-box capacities of the 
standard types at about the same time. The standard 
motion, however, remained in use for a considerable 
time longer for such engines as were designed by the 
locomotive department. The engines were charac- 
terised by their extreme simplicity and neatness, 
and bore a strong resemblance to the former Great 
Western engines in style, with copper-topped 
chimneys and polished brass domes, All the tender 





of continuous brakes into Egypt, when the ten 7ft. 
| single express engines of Class 1, at that time used 
| on the Cairo—Alexandria expresses, were fitted with 
the automatic vacuum brake. At the same time. the 
four shunting engines of Class 5 were also fitted with 
continuous brakes for use on the Cairo—Matarieh 
local passenger service. The year 1898 saw the 
first departure from standardisation in the introduc- 
tion of the American ‘** Mogul ” goods engines—Class 7. 
Locomotives were badly needed, and although forty- 
five other goods engines were on order, it was found 
to be absolutely necessary to have some delivered 
at once in order to cope with the increased traffic. 
It shculd be explained that during the years 1896 
and 1897 no new engines had been ordered for 
financial reasons, so that in 1898 the railway adminis- 
tration found itself in a very tight corner for loco- 
motive power. It stands to the credit of the-Baldwin 
Locomotive Works that they actually delivered in 
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Egypt fifteen 2-6-0 goods engines in twelve weeks 


from the date of order, and, moreover, although the 


engines themselves are absolutely of American 
design, the tenders are six-wheeled, similar to Mr. 
Trevithick’s standard pattern. The cost of these 
engines was £1875 each, as against £2007 10s. each for 
the Belgian, and £2240 each for the British-built 
0 6-0 goods engines of Class 8. 

Class 8 of 1898 presented the first departure in 
details from Mr. Trevithick’s earlier standards. The 
cylinders were enlarged from 17}in. to 18in. diameter, 
but the chief feature was in the adoption of a raised 


fire-box, and thenceforward this form of fire-box | 








of the Brooks 4-4-2 and 2-8-0 engines was £4203 
and £4358 respectively. 

Of the four above-mentioned trial engines, not 
one was adopted as the standard type, which, for 





| 4-4-0 pattern with double frames 


In 1900 both shunting and passenger engines were | 


| badly required, and two orders were given to the 
| Baldwin Locomotive Works, for early delivery, of 
| ten engines of each type, both to American designs. 
The shunting engines—Class 15—are 2-6-0 side tanks, 
and were constructed at a cost of £1930 each, as 
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HENSCHEL 2-6-2 TANK ENGINE, CLASS 33 


continued to be the regular practice, except for certain 
outside designs. The classes of goods engines 
Nos. 17, 21 and 22—built from 1903 to 1906, were 
all very similar to Class 8, and differed from the 
latter merely in details, weights, &c., and in that the 
pressure was raised to 160]Ib. per square inch. 
Class 17 has the boiler barrel in two rings, with the 
dome on the back ring. Extended smoke boxes 
were adopted for the last fifteen engines—Class 22. 

In 1899, whilst designs were in course of prepara- 
tion for a new class of passenger engine, it was 
decided that it might be advantageous to obtain 
some trial locomotives. Mr. Trevithick reported 
that the increase in weight and power prohibited 
the use of the hitherto standard details, and that 
there was therefore a good opportunity of allowing 
firms tendering for new engines to introduce such 
of their own details as they might consider desirable. 
He also had in view any advantage in price that 
might accrue if existing patterns and templates, in 
the possession of the locomotive building firms, could 
be used. 

Two trial engines—Classes 9 and 11—were ordered 
from Diibs and Co., Limited, of Glasgow. These 
were fully illustrated and described in THE ENGINEER 
of February 7th, 1902, so that it is unnecessary to 
give further particulars beyond mentioning that 
Class 9 was the first 4-4-2 or ** Atlantic,’’ and Class 11 
the first 2-8-0 or “ Consolidation,” introduced into 
Egypt. Both classes have Belpaire fire-boxes and 
eight-wheeled double bogie tenders, and _ several 
American features, e.g., the ‘ Atlantic’? had the 
smoke-box supported on a cast iron saddle, a design 
which was then being introduced into this country. 
The * Atlantic ’.cost £4400, and the ** Consolidation ”’ 
mineral engine £4420. 

At the same time, Mr. Trevithick, who was visiting 
the States, was empowered to order, should he con- 
sider it advisable, two similar engines over there. 
These engines combined the leading features of Ameri- 
can and British practice. Consequently there was some 
difficulty in getting the American firms to depart 
. from their usual standards. but the Brooks Loco- 
motive Works of Dunkirk, N.Y., consented to do so, 
and obtained the order. Both engines were also 
described in THr ENGINEER of February 7th, 1902, 
and nothing need be added concerning the 2-8-0 
engine—Class 12. The other engine—Class 10— 
was in reality an experimental engine, for, though 
constructed as a 4-4-2 with 6ft. 6in. wheels, it was 
so designed that by means of a bogie packing ring 
and extra deep horn plates, it could be converted 
into a 4-6-0 passenger engine with 5ft. 9in. drivers 
or into a 4—6—0 goods engine with 5ft. wheels. Extra 
pairs of wheels of the different diameters mentioned 
were ordered with the engine. It is worth mention 
that Mr. Trevithick then had the idea of trying whether 
it might be advantageous to convert such types of 
passenger engines, after a certain number of years, 
into goods engines, in order to complete their life 
of service, and thus permit the passenger service, 
which demands greater smartness and exactitude, to 
have the benefit of the new engines. 

The engine was tested both as a 4-4-2 and as a 
4-6-0 passenger engine, but eventually was found to 
prove mest useful as a 4-6-0 goods engine with 5ft. 





against £2173 each for the standard 0-6-0 shunting 
saddle tanks ef Class 13. The ten passenger engines 
—Class 14—are of standard American 4-4—0 design, 
and were tendered for at £2475 each. A complete 


account of their performances in competition with | 


Mr. Trevithick’s 4-4-0 engines—Class 16—was given 
in an official memorandum published in full in THE 
ENGINEER of April 4th, 11th and 18th, 1902. Their 
tested coal consumption was 46.3 lb. per mile for 
trains of thirteen cars, with an evaporation of 6.36 lb. 
of water per pound of coal, as against a consumption 
of 30.7 lb. per mile and an evaporation of 8.2 lb. 
of water per pound of coal for the standard 4-4-0 
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a 


type with the same weight of trains. 
American engines was built as a ‘ Vauclain 


” 


com- 


passenger service, settled down from this time to a | 


wheels, and it has since remained as such. The cost | for Class 8, which evaporated 9.1 Ib. of water por 


pound of coal. 

The passenger engines—Class 16—constructed in 
1901, and referred to in the coal trials mentioned 
above, introduced several new features into Egyptian 
locomotive practice. This class was the forerunner 


| of a considerable number of similar 4—4—0 engines, 


The leading four-wheeled bogie for the first tine 
became standard. As in the goods engines of 1898 9 
the fire-box was raised, and, in addition, a long 
extended smoke-box with wire-netting and spark 
arrester was provided. Cow-catchers—or, to |e 
strictly accurate, ‘‘ camel-catchers ”’—were added, 
and from this time forward became a standard 
adjunct for all passenger locomotives. The {first 
ten of these engines cost £3275 each. 

Classes 18 and 19 are enlargements of the same 
type of engine, but have larger wheels, 6ft. Sin, 
diameter, and cylinders 18in. by 26in., but in 
the very similar engines of 1905-6—Classes 26, 27 
and 28—Mr. Trevithick returned to the standard 
6ft. 3in. driving wheels for passenger work. [np 
classes 16, 18 and 19 the boiler pressure is 160 |})., 


| but in the later Classes 27 and 28 it was increased to 


| brated type an extended trial. 
| the same as those on the Northern of France Railway 


180 lb., and in Class 28 the size of the fire-box was 
considerably enlarged at the expense of having a 
coupling-rod 10ft. long. One trial engine of a similar 
type—Class 26—had cylinders only 15}in. by 26in., 
with an increased pressure of 200 Ib., but the cylinders 
were at a later date enlarged to 17in. diameter, 
Altogether ninety-one 4-4-0 double-framed engines 
were constructed, seventy-two of which had 6ft. 3in. 
wheels, and nineteen had 6ft. 9in. wheels. The cost 
of the ten German-built engines—Class 19—was 
£2432 each, and of the thirty engines—Class 2s —- 


| £2568 each. 


In 1905 ten large ‘“ De Glehn”’ type 4-4-2 com- 


| pound engines—Class 25—were built in France at 


a cost of £4800 each, with a view to giving this cole- 
They are exactly 


—12641 class—and the Great Western engine La Franco, 
and of French design in all respects. Some very 
interesting particulars of the coal consumption and 
performances of these and of the standard 4-4 () 
classes were given in the paper by Messrs. F. H. 
Trevithick and P. J. Cowen, ‘‘ Some Effects of Super- 
heating and Feed-water Heating on Locomotive 
Working,” read before the Institution of Mechanical 
Engineers in March, 1913, to which reference should 
be made.* 

A number of experimental engines for passenger 
work was built in 1905-6. One of these—Class 23 — 
is a standard double-framed 0-6-0 goods engine, 
but constructed with large 6ft. 3in. wheels for duty 
on heavy passenger trains. The engine is probably 
unique as to the size of the wheels for a double- 








CYLINDERS AND MOTION OF HENSCHEL SIX-WHEELS COUPLED GOODS ENGINE, CLASS 30 


One of these | framed 0-6-0 engine, and conveys a reminder of the 


late Monsieur Belpaire’s well-known Belgian State 


pound, but showed no appreciable economy over the | passenger engines, which worked the Luxembourg 


simple 4-4-0, and was subsequently converted into 
a simple engine. 


At the same time similar tests were made between | 
the American ‘ Mogul” goods engines—Class 7— | 


and the Egyptian design of 0-6-0 goods engine 
—Class 8—with the result that the “‘ Mogul” con- 
sumed an average of 62.0 lb. per mile with tare loads 
of 760 tons, whilst evaporating 7.78 lb. of water 
per pound of coal, as against a consumption of 
49.4 lb. per mile with average tare loads of 868 tons 


traffic for many years, though the wheels of his 
engines were only 5ft. 7jin. in diameter. A few years 
ago the Midland Railway altered three 0-6-0 goods 
engines by providing them with 6ft. wheels for 
express fish and fruit train traffic. 

Class 24, also with double frames and the standard 
6ft. 3in. coupled wheels, is a 4-4-2 engine with Bel- 
paire fire-box and the last ring of the boiler barrel 


* See THE ENGINEER for,March 2ist, 1913. 
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«“ eoned” after the manner of the Great Western 
engines of 1903. Another trial engine—Class 25— 
ig also a 4-4-2, with similar boiler and fire-box, 
but with three high-pressure cylinders, each 13}#in. 
by 24in. This has necessarily inside frames only. 
Though all these trial engines did their work satis- 
factorily, the design of none of them was repeated. 
he three-cylinder engine, as might be expected, 
showed great starting and accelerating power with 
heavy trains. : 

rom 1907 the types of engines underwent a change. 
More latitude in the design of details was allowed to 
the builders of the engines, though the general features 
and dimensions were settled by the Egyptian loco- 


and Walschaerts valve gear. For the introduction | 
| of these two classes, Mr. R. G. Peckett, who succeeded 
| Mr. Trevithick, is responsible. In them he has | 
| adopted a large covered-in cab similar to those used | 
on the GI.P.R. (India) engines. | 
No mention has been made of the adoption of and | 

| successful working of Mr. Trevithick’s system of | 
| feed-water heating on many engines. Full particulars | 
| of this, with the results obtained, were given in the | 
| ** Proceedings’? of the Institution of Mechanical | 
| Engineers of March, 1913, to which reference has | 
previously been mate. 
In conclusion, Table IT. gives a résumé of the total | 


: | 
| with superheaters, outside cylinders, piston valves | 





below the outfall obtained an injunction against the 
Corporation, and during the following four years 
numerous experimental systems were tried with the 
object of improving matters, but they were eventually 
abandoned, and finally it was decided to instal 
settling tanks and to employ chemical precipitation 
before discharging the effluent into the river. Accor- 
dingly, tanks Nos. 1 to 12—see the plan, Fig. 1— 
were constructed and put into service. In 1897 
five new precipitation tanks—Nos. 13 to 17 inclusive 
—were added. In all these 17 tanks chemical pre- 
cipitation was employed, the effluent being discharged 


| directly into the river, but finally the volume of 


sewage became so great that, despite the increased 


motive department. Ten very handsome 4-4-2 
cide-tank passenger engines with inside frames— | 


TABLE II. 


| capacity of the tanks—it had been made up to 6} 





| million gallons by the addition of the five new tanks 








‘ass 29—were supplied in 1907 by the North British a ; : ; |—the works and the system of treatment employed 

ps Conan, and were put to work on the | ieftetn Belgium France oo Austria) U.S. 4. became totally inadequate to deal with the sewage, 
Cairo-Matarieh local service. Twenty exceedingly 18801808 ——_ | |---| | and the Aire had again become seriously polluted. 
heavy 0-6-0 goods engines—Class 30—were also j 294 jg98 “ — Eo = ee 2 «(| it should be mentioned that the Corporation had 
constructed in the same year by Messrs. Henschel | js99—1903 |. 92 heh ae 20 10 2 made meanwhile several attempts to construct 
and Sohn, of Cassel, and may be ranked amongst 1904-1908 ... 67 10 10 81 — — | disposal works on other sites, but owing to opposition 
the largest engines of this type at work anywhere. 199-1913 .. = — 5 = 26 = — |\in Parliament and elsewhere its efforts had been 
For the first time single inside frames were adopted ; 19 | 27 | 10 | 127 | 10| 42 | frustrated. 


in fact, there were only two engines of this standard | 


British type at work in Egypt, and these had been 
designed and built by Mr. Beyer as far back as 1857. 
‘The principal feature of the new class is the adoption 
of Walschaerts valve gear with inside cylinders and 
outside inclined steam chests. 
is in two rings with the dome on the back ring, and 
the extremely large fire-box is of the Belpaire pattern. 
The twenty engines of the class averaged from 62 lb. 
to 66 lb. of coal per mile on the main line goods 
trains, which are very heavy. Unfortunately, the 
loads were not recorded. 

The following year, 1908, saw the introduction into 
Egypt of the first heavy 4-6-0 express engines— 
Class 31. These were constructed by the North 


The boiler barrel | 


Total, 541. 
REMARKS. 

(a) Including five tank engines, built in Cairo, of which only the 
principal parts were made in this country, the remainder being 
serap from old engines. 

(4) Although mostly constructed in Belgium some twenty of 
| these engines were really built in France by the same firm, which 
possesses locomotive building establishments in both countries. 

(c) Includes three very small] tank engines purchased from stock 
for special work. 

The above does not include the Luxor-Assouan section of 
3ft. Gin. gauge, on which fourteen of the engines are American, | 
eight Belgian, and one British. 


/number of engines built from 1889 to 1913 with) 
respect to the countries of origin. The success of the | 





{ 
; at once 


As a consequence of the pollution, an order of the 
Court was issued against the Corporation on July 
30th, 1907, to the effect that the works at Knostrop 


| should be remodelled within a period of twelve 


months, so that the tank effluent during dry-weather 
flow should not at any time contain a quantity of 
suspended solids in excess of 11 parts per 100,000. 
The order further required the Corporation to obtain 
Parliamentary powers for an additional sewage 
purification scheme and to proceed with its develop- 
ment with all speed. 

The work of remodelling the Knostrop works was 
undertaken. New sewage pumping and 
chemical precipitation machinery were installed. 
Alterations were made to the sewage tanks, New 
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Fig. 1—THE KNOSTROP SEWAGE WORKS, LEEDS 


British Locomotive Company, Limited. They have 
inside cylinders and inside frames, and the boiler 


barrels are coned throughout the entire length from | 


smoke-box to fire-box, as in the latest Great Western 
practice. The fire-box is, however, raised above the 
top of the last ring. The Egyptian experience with 


the 4-6-0 type of engine tends to show that this class | 


consumes too much fuel, and that in view of the fact 
that in that country there are no gradients, its per- 


petuation is hardly necessary ; at all events, with | 


present-day loads. To the end of 1911 the ten 
4-6-0 engines had run 985,210 miles on a coal con- 


sumption of 49.21b. per mile, and the ten French | 
“De Glehn”*’ compounds, built in 1905, had run | 


1,796,000 miles on a consumption of 45.2 Ib. per mile 
The loads would be from 300 to 330 tons. 
From 1910 onwards the remaining classes con- 


structed—Nos. 32 to 35—all have outside cylinders | 
In former years this | 


and Walschaerts valve gear. 
position of the cylinders led to frequent trouble 
with the slide bars, owing to the dusty nature of the 
road bed, but of late years the main and principal 
branch lines have been re-ballasted with broken stone, 
and the cause of the former trouble removed. The 
three old 8ft. 2in. “‘ Caledonian” type of “ single” 
engines imported into Egypt in 1862-5 gave frequent 
trouble in this respect. The 2-6-2 passenger tank 
engines—Class 33—by Henschel and Sohn are 
excellent examples of the best present-day German 
locomotive practice, combined with British exterior 
neatness of design. Class 32, also by Messrs Henschel, 
has similar features. These eight-wheels coupled 
heavy tank engines were built specially for shunting 
duties on the “ hump ” sidings at Alexandria. 
Superheaters were first introduced in 1911, when 
engine No. 712 of Class 28 was altered to have a 
Schmidt superheater, and at the same time new motion 
with piston valves was fitted. Incidentally, these 


were the first piston valves to be used on the Egyptian 
State Railways, Classes 34 and 36 are both supplied 


Swain Sc, “Tue Encinece”™ 


various German firms in open competition in the 
later years will be noticed. In fact, prior to 1901 
there had been only one solitary example of a German- 
built engine in Egypt, and it—long since scrapped 
—dated back to 1858. Of the 127 engines built in 
Germany since 1901, no less than 117 came from the 
works of Messrs. Henschel and Sohn, of Cassel. 

In Fig. 1 is given a general drawing of the 2-6-2 
| side-tank passenger engines—Class 33—supplied by | 
Henschel v. Sohn in 1911, and in Fig. 2 are shown the | 
cylinders and motion of the six-wheels coupled goods | 
engines—Class 30—built in 1907 by the same makers. 
For the drawings and particulars of these, the writer 
is indebted to the kindness of Messrs. Henschel and 
| Sohn. Forother particulars and dimensions his thanks 
| are also due to the North British Locomotive Com- 
| pany, Ltd., and to Mr. F. H. Trevithick, M. Inst. C.E. 











SEWAGE DISPOSAL WORKS AT LEEDS. 





WE have several times referred to the very exten- 
sive sewage works which are now under construction 
at Leeds. These are being carried out under the 
direction of Mr. Geo. A. Hart, M. Inst. C.E., the 
Corporation’s Sewage Engineer, and we are enabled 
to give the following additional particulars concerning 
them. 

In order that the whole matter may be the more 
readily understood, it will be expedient to refer briefly 
to the history of sewage disposal in Leeds. Prior 
to 1848 there was no system of sewerage, but in that 
year a system of sewers was constructed so as to 
collect the sewage of the town and discharge it, un- 
treated, into the river Aire at Knostrop. For more 
than twenty years the sewage of Leeds, in annually 
increasing quantities, was disposed of in this manner, 
with the natural result that the river became finally 
grossly polluted. In the year 1870 the riparian owners 











Fig. 2—LEEDS SEWAGE WORKS NOW IN PROGRESS 


sludge pumps and sludge-pressing machinery were 
provided and new screens fitted, while a steam crane 
and grab for the removal of garbage and detritus, 
and an electric generating plant for lighting the 
works and providing incidental power, were arranged 
for. The works were completed and put into opera- 
tion on August Ist, 1908. They have been at work 
ever since. They treat an average varying from 
about 15,500,000 to 18,500,000 gallons of sewage per 
day. The chemical employed for precipitation is 
lime, and the cost of it works out at 3s. 5d. per million 
gallons of sewage treated. The average percentage 
purification in terms of the amount of suspended 
solids eliminated from the crude sewage was 90.1 
during the year ending March 31st last, the average 
for the year before having been 92.7 per cent. It is, 
however, recognised by the Sewerage Committee that 
without the use of continuous filters or bacteria beds 
no material improvement can be looked for in the 
nature of the effluent discharged from the Knostrop 
works. As we shall show immediately, the provision 
of such additional means of purification forms part 
of the new works now in progress. — 

In searching for a new site for a sewage disposal 
works the Corporation first of all acquired 1880 acres 
at Selby, 13 miles lower down the river. The scheme 
for using this land was, however, thrown out by a 
Committee of the House of Lords. Attempts were 
also made to acquire the Templenewsam Estate, 
which adjoins the Knostrop works, but the owner 
strenuously opposed the use of that estate or any 
portion of it for sewage disposal purposes. However, 
this gentleman died in 1904, and arrangements were 
eventually concluded with his successor to acquire 
600 acres of land immediately adjoining the Knostrop 
works, and in 1908 a Bill was sucessfully promoted 
in Parliament by the. Corporation, the ensuing Act 
authorising the purchase of land and the construction 
of several purification works at. a total estimated 
expenditure of £1,277,000, Possession of the site 
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was obtained in 1909, and the laying out of the works 
and their development have continued ever since. 

A plan of the new works, which also shows the 
position relatively to the Knostrop works, is given 
in Fig. 2. As will be realised, very considerable 
extensions on the existing installation are arranged 
for. Moreover, the works include a new main high- 
level intercepting sewer, about 7$ miles in length, 
from the new works at Thorpe Stapleton, traversing 
the city of Leeds from east-west along the side of 
the river Aire. This sewer will have main branch 
sewers leading into it, and will intercept the greater 
part of the sewage of the north portion of Leeds, 
and deliver it into new high-level tanks to be con- 
structed on the disposal site, at such a level that no 
pumping whatever will be required as is the case at 
Knostrop. The sewage will pass through the pro- 
cesses of purification and be discharged into the river 
by gravitation alone. 

An entirely new installation of screening machinery, 
detritus pits, precipitation tanks, chemical mixing 
plant, with the necessary buildings is to be laid down 
in the positions shown on the plan—Fig. 2—and this 
plant will deal with the sewage coming down the 
new sewer. It will be noted that, as at the old works, 
chemical precipitation is to be resorted to. It is 
not proposed, however, to erect new sludge presses 
on the new site, but to erect additional sludge press- 
ing machinery at Knostrop works so that they may 
deal not only with their own sludge, but with that 
produced at the new site, sludge pumping machinery 
being provided at the latter place to convey the 
sludge from the one point to the other. 

Further than this there is to be an extension of the 
existing tank accommodation at the Knostrop works, 
with additional buildings, screening machinery, 
detritus pits, chemical mixing plant, &c., for dealing 
with an increased flow coming down the existing high- 
level sewer. Thus, not only are entirely new works 
to be built, but those already in existence are to be 
increased in capacity. , 

It is also proposed that the whole of the effluen 
produced at both works shall be passed through 
percolating filters. In the first portion of the scheme 
three large sets of bacteria beds are to be devoted 
to high-level sewage and three to low-level sewage. 
As regards the first, the effluent from the precipitation 
tanks will flow by gravity to the beds; but in the 
case of the latter it will be necessary to instal pump- 
ing machinery and a 54in. rising main. There will 
be pumps for raising low-level sewage and storm water 
from the low-level sewer to the tanks at Knostrop, 
and further pumps for raising an amount of tank 
effluent not exceeding 2.6 times the dry weather 
flow up to the bacteria beds. Provision is also made 
for the construction of upward flow settlement tanks 
to remove suspended solids contained in the effluent 
from the bacteria beds should these be found neces- 
sary. The existing outfall at Knostrop will be 
modified and used for discharging anything in excess 
of 2.6 times the dry weather flow. A new main 
outlet channel has been arranged for. It will convey 
the final effluent from the bacteria beds—or from the 
humus tanks if they are constructed—to the river 
Aire at a point considerably below—some 3500 yards 
—the Knostrop outfall. As a beck runs right across 
the position which will be occupied by three of the 
new bacteria beds, it has been necessary to arrange 
for its diversion. It joins the main effluent channel 
just over 400 yards above the new outfall and its 
waters will serve to dilute the effluent. The scheme 
includes, of course, the construction of the necessary 
storm water weirs and separators for sewage and storm 
water, as well as road diversions, accessory buildings, 
and a narrow-gauge railway for the conveyance and 
disposal of pressed sludge cake, detritus, and screen- 
ing garbage. 

From an extract from the report of the Sewerage 
Committee for the year ending March 31st last we 
learn that the new works had progressed steadily 
during the twelve months under review. A contract 
which was entered into in June, 1911, with Messrs. 
H. Arnold and Son, was for the removal of excavation 
on the site of 16 acres of bacteria beds; the con- 
struction of the main effluent channel into the river 
Aire; the diversion of the Wyke Beck and other 
incidental items, including a 36ft. wide private 
occupation road and public footpath, was finally 
completed in September of last year. The contractors 
had experienced great difficulty in completing the 
outlet into the river. Another contract, which was 
let to the same firm in March, 1913, was for the con- 
struction of a length of about 4} miles of high-level 
main intercepting sewers. This work had made good 
progress, the greater portion of it having to be under- 
taken by driving in tunnel. A contract for pumping 
machinery was let to Gwynnes Limited. It com- 
prises six independent units of centrifugal sewage 
pumping machinery direct coupled to three-phase 
alternating-current electric motors for the low-level 
works at Knostrop. Three of these sets are for the 
first lift; that is to say, for raising the sewage from 
the sewer into the low-level tanks. They will 
together have a pumping capacity of 42 million gallons 
per day. Two of the units are required for lifting 
the low-level tank effluent to the bacteria beds. The 
capacity of these units will be 18 million gallons per 
day. The sixth unit is for pumping the supernatant 
water into the low-level sludge tanks for sludge 
requirements. The motors will be provided by the 





British Thomson-Houston Company and the switch- | persons, the quantity being estimated at 7000 gallons 


gear by the British Westinghouse Compa y. The 
necessary energy for driving the motors will be 
obtained from the Corporation’s own mains. 

Still another contract, which was awarded to 
Henry Atkinson and Sons, Limited, of Leeds, is for 
the following work at Knostrop :— Four screening 
chambers with screen-house, and four detritus pits 
with all their machinery and accessories ; a new con- 
duit to connect the outfall of the existing low-level 
sewer to the entrance to the new detritus pits and 
screening chamber, and a new sewer to connect the 
detritus pits with the first lift sump of the low-level 
pumping station ; a new storm overflow culvert into 
the Aire, with a retaining wall along the river; the 
foundations and substructure of the new low-level 
pumping station, and a works office, chemist’s 
laboratory and gatekeeper’s cottage. The new 
works to be carried out at Knostrop are shown in 
full black on Fig. 1. 

The foregoing are only a few of the contracts which 
have been let. The amount expended on capital 
account during the year under consideration was 
£48,593, and, in all, the sum of £328,527 had been 
expended to March 31st last. Unless unforeseen diffi- 
culties arise, there is, it is said, every prospect that by 
the end of the year 1916 it will be practicable to give 
full treatment in tanks and bacteria beds to the dry 
weather flow reaching both these works—the old and 
the new—before it is discharged into the Aire. 

Brief mention may also be made of the other sewage 
disposal works which are possessed by the Corporation 
of Leeds. The most important of these are at Rodley, 
and are situated on the left bank of the Aire about 
four miles from the Town Hall. These works were 
brought into operation in 1895 and extended in 1904. 
There is a total area of land of about.70$ acres. The 
drainage area of the sewerage system now connected 
to the works comprises a portion of the outlying areas 
of Rodley, Stanningley, and Bramley townships, 
and the sewage is dealt with entirely by gravitation. 
The population is computed to be 17,560 persons and 
the area is drained on the combined system. Some 
292,800 gallons of domestic sewage and about 195,200 
gallons of trade effluents flow in dry weather to the 
works on an average each day. The method of 
treatment is by septic tanks, circular bacteria beds, 
and land filtration, and crops are grown on the land. 
It is proposed to extend these works. 

In 1912 the area of the city was extended by the 
addition of the townships of Roundhay, Seacroft, 
and Shadwell, and the Cross Gates Ward, comprising 
an area of 4670 acres, with a population of 7700 per- 
sons. Three small sewage works situated at Killing- 
beck, Cross Gates, and Stanks were also transferred 
at the time of the Leeds administration. 

The Killingbeck works are situated near Halton 
Hill, on th: Leeds—York Road, about three miles 
from Leeds Town Hall. They were originally con- 
structed for the treatment of the sewage of the town- 
ships of Roundhay and Seacroft, but were remodelled 
previously to being taken over by the Corporation, 
and they now deal as well with the sewage from the 
southern portion of the Cross Gates Ward. The 
latter sewage was previously treated at a small works 
off Green Lane, in the Cross Gates area. This station 
has now been abandoned as unnecessary. The 


population draining to the Killingbeck works is com- , 


puted to be 6800, and the dry weather flow is 428,000 
gallons per day, this including the sewage from the 
Leeds City Hospitals. The works comprise detritus 
and screening chambers in duplicate, each having a 
capacity of 6000 gallons, and three upward flow 
sewaze tanks having a total capacity of 200,000 
gallons. The sludge from these tanks is removed 
by a 6in. iron dip pipe extending to the bottom and 
in the centre of each tank. These sludge pipes are 
brought up to within a level of 3ft. of the top water 
line. They then pass through the tank wall and 
deliver the sludge into three cinder sludge drying 
beds provided with bottom drainage, the resulting 
liquid being taken to an area of land. The sewage 
tank effluent is passed on to a percolating filter 6ft. 
in depth and having an area of 1811 square yards. 
The filtering material is broken slag of 14in. gauge for 
a depth of 5ft. from the bottom with a top layer 12in. 
thick of }in. size. Rectangula, distributors are 
used. The effluent passes into two settling pools, 
where the suspended matter is arrested, the final 
effluent being delivered by an open channel into the 
Halton Beck. The storm water is separated from the 
sewage by a weir in the detritus tanks and delivered 
in three storm tanks holding together 130,000 gallons. 
These tanks are fitted with decanting and sludge 
valves and are so arranged that when they are full 
they act as continuous flow tanks, the effluent passing 
direct to the Halton Beck. The sludge deposited in 
the storm tanks is dried on two cinder beds. It is 
the intention of the Sewerage Committee to dispense 
eventually with these works as soon as the new 
works at Thorpe Stapleton are sufficiently far 
advanced. 

The last works are those at Stanks. They are 
situated about 5} miles from the Leeds Town Hall and 
about 1} mile from Cross Gates Railway Station. 
They deal with the sewage of that portion of the area 
of Cross Gates which drains into a stream called the 
Cock Beck, a tributary to the river Wharfe. They 
consist of settlement tanks and contact beds, and 
only treat at present the sewage produced by 463 





per day. Their effluent is discharged into the Cock 
Beck, which does not show the slightest trace of the 
presence of sewage. 








INSTITUTION OF MECHANICAL ENGINEERS, 


THE second ordinary meeting of the Institution for 
the present session was held on Friday last. In the 
continued absence of the president, Sir Frederic\k 
Donaldson, the senior vice-president. Mr. Michac| 
Longridge, occupied the chair. All things considered, 
the attendance of members and visitors was very fair, 
A reprint of the paper, ‘‘ The Effect of Vacuum in 
Steam Turbines,’ which was presented to the meet- 
ing by Mr. G. G. Stoney, F.R.S., of Newcastle-on- 
Tyne, will be found elsewhere in this issue. 

The proceedings were opened by Mr. Michac! 
Longridge, who paid a fitting and sympathetic tribute 
to the memory of the late Mr. E. B. Ellington, past 
president, and to the important and useful work lhe 
had performed for the Institution. Thereafter Mr. 
Longridge announced that following the steps 
taken by the Institution to secure recruits for the 
engineering units of the Naval Brigade, the Council 
had been asked to submit the names of members who 
were willing and able to accept commissions in thie 
Royal Garrison Artillery for service at home and 
possibly in Malta. This had been done and all the 
vacancies had been filled. Mr. Stoney was then callec 
upon to present his paper. 

Mr. Longridge, in opening the discussion, remarke« 
that at first sight the paper, to those who had not 
specialised in turbines, appeared merely to be an 
embroidery on the home truth that reduction of back 
pressure increased the power obtainable from a steam 
engine. In reality it was considerably more than 
that, for the author had attempted to correlate the 
effect produced by increasing the vacuum in the con- 
denser of a turbine plant with the overall practical 
advantages obtained thereby. Figs. 1 and 2, he 
thought, were very useful and likely to be found 
reliable. They showed the increase of power in 
thermal units per pound of steam obtainable by 
adiabatic expansion from 175 1b. absolute initial 
pressure and 150 deg. Fah. initial superheat to various 
degrees of vacuum. Expansion in a turbine, it was 
to be noted, was very nearly adiabatic, and much 
more nearly so than in the case of a reciprocating 
steam engine. The author’s use of the expression 
‘British thermal units available per pound of 
steam’ might be a little confusing to some. He 
thought it would have been clearer to refer to the 
quantity in question as “the heat in thermal units 
convertible into work per pound of steam expanding 
adiabatically.” He would like the author to state 
the formula he had used in preparing the curves. 
As for the curves shown in Figs. 3 and 4, he felt less 
certain as to their value and trustworthiness. They 
were based on the assumption that the transmission 
of heat was proportional to the difference of tempera- 
ture. Doubtless this was fairly true, but it was not 
quite true that ¢,. the temperature of the water leaving 
the condenser, was always the same as T, the tempera- 
ture due to the vacuum. In many cases it was a good 
deal colder. The quantities the designer desired to 
discover were X and 8, the ratio of the circulating 
water to the steam condensed and the steam con- 
densed per square foot of condenser surf ce per hour 
respectively. These depended upon K, the apparent 
conductivity of the condenser and this was a very 
variable quantity, depending as it did, for example, 
on the speed with which the water passed through 
the condenser. Mr. Stoney gave the comparative 
weights for the different items of a turbine installation. 
He thought it would be very interesting if he would 
also give them the comparative costs. 

Mr. D. B. Morrison said that the theme of the paper 
was the effect of the apparatus involved on the 
efficiency of the plant, and not the design of the 
apparatus itself. The discussion of this, therefore 
would be out of order, a fortunate fact, perhaps, if 
there were many makers of condensers present. 
Broadly speaking, a turbine appreciated a vacuum 
to a very great extent, and a commercial turbine of 
to-day was bladed to take advantage of the highest 
vacuum obtainable with the temperature of the 
available condensing water. The effect of vacuum 
was also considerable in the case of a turbine designed 
for a low vacuum, say, about 26in., provided the 
exhaust chamber was suitably designed. In practice 
it was difficult to obtain the theoretically best contour 
for the exhaust chamber, yet on this contour depended 
the degree of vacuum to which the turbine could 
respond. The marine geared turbine was so designed 
as to give almost the theoretical economy with the 
highest obtainable vacuum, and should therefore 
be bladed to take advantage of the coldest water in 
which the vessel was to trade. The most efficient 
apparatus for the production of the highest attainable 
vacuum, he continued, was the steam jet, an apparatus 
for the invention or application of which the entire 
credit was due to Sir Charles Parsons. It was an 
apparatus whereby in a suitably designed surface 
condenser a higher vacuum and greater thermal 
efficiency could be obtained in commercial plant than 
with any other means. It was very important, as 
the author said, to have a high air pump efficiency 
when the turbine was running at less than its full 
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load. Under such circumstances the condenser was 
lightly loaded and condensation was taking place 
almost entirely on the upper tubes of the condenser. 
Below these tubes there was a highly aerated vapour 
difficult to condense. This vapour had to be removed, 
and nothing could do it better than a steam jet. This 
could handle a very large volume of highly aerated 
vapour and could pass it along to be condensed in a 
direct-contact condenser. 

Mr. H. Fothergill dealt with a problem connected 
with the operation of turbines in a modern battle- 
cruiser. At cruising speeds, he said, much more 
steam from the auxiliaries was available than was 
required to heat the feed water, and to secure full 
economy it was necessary, or at least usual, to turn 
the surplus exhaust into the low-pressure turbine. 
It became correspondingly difficult to maintain a 
high vacuum in the condensers. At full speed the 
driving of the condensing plant would consume 
about $ per cent. of the total output of the turbines. 
At cruising speeds for the reasons stated something 
like 7} per cent. was required. Was the economy 
derived from the maintenance of the high vacuum 
worth this large extra expenditure of power? With 
reference to the author’s remark that much more 
careful attention was required in the future as to 
the shape of the exhaust, he thought that the reason 
was perhaps overlooked. The old-fashioned idea 
was that so long as one got the steam from the 
turbine into the condenser it was good enough. 
Sharp corners were not avoided, and at these there 
was a considerable baffling action with a consequent 
loss of kinetic energy to the steam. The reduction 
of velocity affected the efficiency of the condenser. 
The full kinetic energy of the exhaust should be used 
to carry the steam through the condenser. He was 
glad to see that the author took up the question of 
the relative weights of the different items of a turbine 
installation. It was a very difficult yet a very 
important subject to discuss. It used to be urged 
by some engineers that a high vacuum condenser 
increased the weight in the engine-room dispropor- 
tionately. But a high vacuum condenser meant a 
corresponding economy in the boiler plant, and the 
weight saved in the boiler-room should be taken into 
account by those who argued against it on these lines. 

Mr. H. W. Ridsdale said that the paper, when 
dealing with the gain per inch of vacuum, gave 
authoritative figures where before there had been 
only the dogmatic statements of turbine builders to 
guide purchasers. He would like the author, how- 
ever, to differentiate between those figures given in 
the paper which had been calculated theoretically 
and those which had been determined as the result 
of practical experience, for as they stood there was 
no clue. The place where the vacuum was measured 
might also with advantage be stated. It was very 
difficult to measure the vacuum at the outlet from 
the last row of blades, the theoretically correct posi- 
tion, for, probably arising from the existence of 
tortuous exhaust passages, the vacuum varied from 
point to point round the circumference. In his 
experience he had never known a turbine, however 
overloaded or inadequately bladed, that did not 
respond to an increase of vacuum and therefore, in 
his opinion, the best vacuum to use was always 
simply the highest attainable. 

Professor H. Hubert, of Liége, was then called 
upon to speak. He was accorded a hearty welcome 
and a sympathetic hearing. He dealt with the great 
utility of a high vacuum in turbines working with 
exhaust steam, a point not touched upon, he observed, 
in the paper, and illustrated his remarks by quoting 
the results of some experiments conducted by Pro- 
fessor Rateau. He also dwelt upon the necessity for 
placing the condenser very near to its turbine. 

Mr. C. H. Wingfield also dealt with this latter point 
and agreed with Professor Hubert’s statement. As 
regarded the position of the air pump, he stated that 
in his experience in the design of torpedo-boat 
destroyers he had found that the exact position was 
of very small moment. He had been unable to 
detect any material difference by placing the air pump 
three or four times its ordinary distance away from 
the turbines. But a very small difference in the 
position of the condenser made a material difference 
in the vacuum obtainable in the turbine. Mr. Wing- 
field then explained in a simple manner by means of a 
diagram the effect of air leaking into the condenser. 
If air leakage were present the pressure shown on 
the vacuum gauge would, he stated, be the sum of the 
air pressure and the exhaust steam pressure. We 
gathered that his statement was founded on the law 
of partial pressures. This law, of course, is strictly 
true only for the admixture of perfect gases. 

Mr. A. K. Bruce remarked that the question of 
the best means of disposing of the auxiliary exhaust 
was a contentious subject, but he thought the author 
put his finger on the spot when he referred to its use 
for heating the feed water. In the case of some 
trials conducted on three similar United States’ 
torpedo-boat destroyers of 29 knots some interesting 
results had been obtained. In one boat the auxiliary 
exhaust had been led to a feed heater. In the second 
it had been passed into the low-pressure turbines, and 
in the third had been taken in parallel to the feed 
heater and the turbines. The economy of oil fuel 
shown by the first boat over the second was 15.8 per 
cent. and by the first boat over the third 8 per cent. 
With reference to Mr, Morrison’s remarks about 





Sir Charles Parsons and the steam jet, he thought, 
it was only fair to give some credit to James Watt, 
who had used a steam jet to overcome the serious 
difficulty of wind logging in his condensers. 

Mr. W. H. Patchell said that he thoroughly agreed 
with the author that it paid with modern turbine 
plant to put in the very best condenser one could get 
and the most of it. 

Captain H. Riall Sankey stated that the efficiency 
ratio of a turbine remained practically constant 
at all loads, and showed how from this fact and with 
the use of a Mdllier chart it was possible, given the 
steam consumption under one set of conditions, 
to calculate the consumption under others. 

Mr. Stoney, in replying to the discussion, agreed 
with Mr. Longridge’s remarks as to dispensing with 
the somewhat vague term ‘ British thermal units 
available.” He feared it would be quite impossible 
to get makers of turbines to publish particulars of 
the relative prices of the different items of a turbine 
installation. Mr. Fothergill had taken a very inter- 
esting but a very difficult instance for discussion in 
the case of a modern battle-cruiser. Much valuable 
information, he thought, might be obtained on this 
and similar aspects of turbine operation by running 
tests on a small land turbine arranged as nearly as 
possible under marine conditions. Replying to Mr. 
Ridsdale, he said that the data contained in Tables 1 
and 2 were theoretical. He had used no formula, but 
had taken the figures direct from Peabody’s tables. 
The figures given later in the paper were derived from 
experience. It was a very difficult matter to settle 
where to measure the vacuum. It could not be done 
close up to the blades because of the inevitable varia- 
tions introduced by restrictions in the exhaust passage, 
and secondly, because no one yet had succeeded 
in devising a satisfactory method of measuring the 
temperature and pressure of a moving gas. He 
always assumed himself that the vacuum was 
measured at the exhaust flange. Concluding his 
reply, he confessed that makers’ guarantees as to the 
gains derived per inch of increased vacuum showed 
discrepancies. No one really knew the magnitude 
of the effect to within 1 per cent. It was a very 
difficult and very expensive thing to measure. 

Mr. Longridge, before the meeting dispersed, 
announced that the Thomas Hawksley lecture would 
be delivered in about a fortnight’s time by the late 
Mr. Bryan’s son, and that the next ordinary meeting 
would be held on December 18th, when papers would 
be read entitled ‘‘ Audible and other Cab Signals on 
British Railways.” 

It was a disappointment to the members of the 
Institution who attended the meeting held in Man- 
chester on. Tuesday night to -arn that Mr. Stoney 
was unable to be present to read his paper on “‘ The 
Effect of Vacuum in Steam Turbines.” The paper 
was read in abstract by the Secretary, Mr. Worthing- 
ton, and the Chairman opened the discussion with a 
few remarks in which he said that most engineering 
problems were solved by a compromise. He referred 
to the term “heat available”? in Diagram 1, and 
pointed out that this was theoretical; the coefficient 
for reducing the theoretical to the practical had been 
omitted. He remarked upon the wide range of 
conductivity in Figs. 3, &c., and said that the dis- 
cussion might well be directed to this part of the 
subject. 

Mr. A. Saxon spoke as an advocate of a combina- 
tion consisting of an exhaust or mixed pressure turbine 
with a high-pressure steam engine. Mr. J. N. Bailey 
said the paper did not leave much room for discussion, 
as all turbine designers agreed with the principles 
enunciated by the author. With regard to the value 
usually assigned in Fig. 1, he said the author might 
write a paper on this part of the subject alone. No 
hard-and-fast lines could be laid down. He said the 
question of the vacuum was one of the greatest 
importance ; in fact, it was so great that he wondered 
whether the whole problem had not been attacked 
from the wrong end. He thought the growth of the use 
of steam turbines would probably have been greater 
if the problem of designing steam turbines had been 
attacked from the low-pressure rather than from the 
high-pressure end. He said the great requirements, 
if more efficient turbines for high output and high 
speeds were to be produced, were new and better 
materials. The shape of the exhaust outlet had 
considerable effect on the steam consumption, and 
the passages should be shaped so as to give an easy 
flow from the turbine to the condenser. 

Mr. S. L. Pearce also remarked on the few points 
left for discussion by the author. He said the cooling 
tower complicated the case very much for steam 
turbine users. Manchester was not fortunately 
situated with regard to water supply for condensa- 
tion purposes. He gave a striking example of the 
difference in cost of power stations with and without 
ample water supplies, and said that in the new power 
station which he was designing for the Manchester 
Corporation, with a capacity of 90,000 kilowatts, 
the actual difference in working costs due to the 
water supply amounted to £14,000 per annum, 
which capitalised amounted to £170,000, or £2 per 
kilowatt. He referred to the importance of air- 
extracting plants, and said that the question was 
bound up with the method adopted to drive the 
auxiliary plant. In marine work there was no choice, 
but for land installations he advocated electrically 





driven auxiliaries. He would like to know whether 
the author recommended steam or electrical driving. 
Mr. Pearce advocated the use of two air pumps and 
two circulating pumps, one of each being driven by 
electric motors, and the other by steam. With regard 
to the diagrams Figs. 4 and 5, he calculated the value 
of K at 800. 

Mr. Roy said the paper dealt essentially with 
marine conditions, and was not of much use in con- 
nection with those having a limited water supply. 
A modern power station with cooling water at 50 deg. 
Fah. and 29in. vacuum was an exceptional case. 
Referring to the figure, 1.8, given as the percentage 
of power for operating the pumps, he thought this 
would be exceeded in practice. Mr. Ingham advocated 
the use of a combined plant consisting of a high- 
pressure steam engine and low-pressure turbine to 
obtain the most economical results. 

Mr. Guy, referring to the statement in the paper 
that “‘the degree of vacuum which gives the same 
velocity ratio at the exhaust end as throughout any 
given turbine is the vacuum under which the best 
results are obtained,” &c., remarked that the customer 
would have to pay dearly for a machine so constructed. 
He thought the example of a turbine of 3000 kilowatts 
running at 3000 revolutions per minute, as given in 
the paper, was a very moderate estimate of what 
was now being done. He said the mean peripheral 
speed could be increased 40 per cent. Mr. Guy 
explained the difference in principle of throttle and 
nozzle governing. He also criticised the rule quoted 
by the author with regard to the amount of steam 
per hour per square inch of exhaust area. It was a 
mere rule of thumb which gave such a wide variation 
in losses that it was of very little service. 








THE HARDENING OF METALS. 


At the Faraday Society, on Monday, a discussion 
took place upon the hardening of metals. The pro- 
gramme consisted of seven papers, followed by a 
general discussion. The papers were as follows :— 
‘**Some Recent Papers on Hardening and Overstrain 
in Metals, and the Bearing on these of the Author's 
Amorphous Theory of the Hardened State,’’ by Dr. 
G. T. Beilby, F.R.S.; “The Influence of Allotropy 
on the Metastability of Metals and its Bearing on 
Chemistry, Physics, and Technics,” by Prof. Ernest 
Cohen; ‘The Interstrain Theory of Hardening,” 
by Andrew McCance; ‘“ The Part Played by the 
Amorphous Phase in the Hardening of Steels,” by 
J. C. W. Humfrey ; “‘ The Hardness of Solid Soln- 
tions,’ and “‘A Note on Twinnings and the Martensitic 
Structure,” by Dr. C. H. Desch; ‘“‘ Note on 
Metallic Filings,’ by Dr. T. Martin Lowry, F.R.S. 
and R. G. Parker; ‘‘ The Hardening of Manganese 
Steel,’’ by Prof. H. M. Howe and A. G. Levy. Finally, 
Mr. H. L. Heathcote exhibited and demonstrated 
his ingenious instruments for testing hardness which 
he described and illustrated at the Spring Meeting 
of the Iron and Steel Institute, and which were dealt 
with in our. columns at the time. 

It will be seen from the above that the discussion 
was essentially a physicist’s affair, and to a large 
extent somewhat beyond the scope of the ordinary 
mechanical engineer. Nevertheless, a number of 
extremely interesting points was raised. The meet- 
ing was opened by the Chairman, Sir Robert Had- 
field, with the following address :— 

In opening the discussion on this interesting topic, 
“The Hardening of Metals,’ I might perhaps add a 
few words as to why this subject comes to be dis- 
cussed here to-night. At the last meeting of the Iron 
and Steel Institute several valuable papers were 
presented, but some of these were not so fully dis- 
cussed as their importance warranted. As all of us 
know, at the general meeting of such an Institute, 
when so much ground has to be covered at one meet- 
ing, it is sometimes not then possible to do justice 
to the subjects brought up for consideration. 

It was suggested, therefore, that without in any 
way interfering with the work of the Iron and Steel 
Institute, there would be no objection to our Faraday 
Society offering facilities for a further and fuller dis- 
cussion of some of the papers then dealt with, and also 
further papers relating to the hardening of steel. 
Such a proposal met with no objections, and so here 
we are to-night, when I trust an opportunity will be 
given to each of those present wishing to take part 
in the discussion to put forward their views. 
The topie is such a wide one that I much fear one 
evening will leave but scant opportunity to do justice 
to the important subjects which concern all of us. 

Before steel was introduced, except the handful 
produced by the crucible or puddling process, the 
main object of the metallurgist was to keep his metal 
as soft as possible. The reason for this was that in 
those days, when heat treatment was practically 
unknown, an approach to hardness meant brittleness, 
and, therefore, the material was useless. Imagine 
a wrought iron of hardened or stiffened nature, that is, 
in some way stiffened up or even case-hardened ; a 
material so produced would have been of little or 
no value. Let me here add, it must not be concluded 
that this term ‘“‘ hardened’ always infers the glass- 
scratching hardness of quenched steel containing 
high percentages of carbon. 

As, however, events began to march rapidly, the 
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user soon found himself on the horns of a dilemma. | 


For example, as railroads began to be introduced, 
rails were demanded which would not wear out so 
quickly, and tires which would not need renewing 
every few months. In the very nature of things, a 

new type of material therefore became necessary. 
It was almost entirely for this reason and cause that | 
modern steel appeared on the scene, and thereby 


and abroad. Whilst we are to-night going to discuss 
more particularly the rationale of hardening, the 
reasons why and wherefore rather than practical 
applications, if we can understand the former, then 


| advantages will be obtained in the latter, for this 


came the introduction of processes which enabled | 
| Special Committee known as the Hardness Test 
| Research Committee, which, with its able Chairman, 


material to be produced which can be truly termed 
‘of hardened character,” that is, hardened by the 
introduction of carbon as compared with wrought 
iron in which carbon was practically absent ; in other 
words, modern steel was invented. Just imagine 
that but little more than fifty years ago there was 
practically no steel in existence of the grades used 
on the present enormous scale. 

When Bessemer’s process was first sprung upon an 
astonished world in the year 1863, and soon after- 
wards followed by the great Frenchman, Martin, to 
whom the Iron and Steel Institute has just awarded 
the Bessemer Gold Medal, with his open hearth or 
regenerative furnace, it was at once seen that a new 
era had opened, and thus commenced that marvellous 
progress first of all on railroads, in which rails of 
what may be truly termed “the hardened metal 
steel’ were used, shortly afterwards followed by 
applications in many other directions. Since that 
time railways have opened up this great world of 
ours, and from this development has sprung every 
other conceivable one, chiefly helped on by the 
metailurgist, who has risen to such new requirements. 
It was but yesterday, that is, until this unhappy war 
broke out, we had a world in which the enormous 
quantity of some 55,000,000 tons of steel, or what 
may be termed “ hardened” metal, was being used 
annually and put into service for one purpose or 
another. Let it be here remarked that the greater 
the expansion in the use of steel the greater has be- 
come the hardness of that metal. There is, of course, 
still an enormous quantity of material used of mild 
quality, but-except to a very small degree even most 
of that is much harder than the old wrought iron. 

The Brinell ball hardness number of wrought iron 
is certainly under 100, whereas we are now getting 
up to special steels with no less than 300 Brinell 
ball hardness number. Yet these special steels can 
be used with even greater safety than wrought iron, | 


| must surely take place as night follows the day. 

This question of accurately determining the hard- 
ness of steel alloys has become so important that the 
Institution of Mechanical Engineers has now formed a 
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that is, steels which are able to resist severe vibratory | Dr. Unwin, is investigating and discussing all the 


stresses, sudden shocks, wear and tear, and all this in 
a manner which the toughest and softest wrought 
iron would not fulfil. As can be imagined, it has 
required the efforts of many minds to arrive at this 
position of great advance, much of this progress 
having taken place as a result of the development of 
alloys of iron with other elements. Practically the 
first paper on this subject was that which I read in 
1887 in connection with my discovery of alloys of 
iron and manganese known ‘as manganese steel, 
followed by papers on alloys of iron with silicon, 


| phases of this important and fascinating subject. 
In this respect might I also respectfully and with 
regret refer to the death of the late Dr. Geheimrath 
Martens, of Gross-Lichterfelde, whose personal kind- 
ness to me and many other Englishmen who have 
visited Berlin cannot be forgotten. It was he who, 
next to Brinell, Turner, and Shore, helped to originate 
and develop correct methods of studying the hardness 
of metals. Although we are, alas, at war with his 
nation, that does not blind or prevent us from appre- 
ciating the merits of our enemy. In the same way 


including the special one relating to the hardness of 
metals. It will be remembered that the metallo- 
graphic terms ‘*‘ Martensite ” and ‘‘ Martensitic ’ were 
named in honour of Dr. Martens by the renowned 
French metallurgist, M. Osmond. 

Before concluding, I should like to show a specimen 
of steel of unusual value and interest, bearing as ij 
does upon the title of our subject, ‘* The Hardeniny 
of Metals.’’ This specimen is probably the first to 
be exhibited in modern times of an ancient piece oj 
high carbon steel which has been hardened by quench 
ing. The following is the analysis of its composition : 
Carbon. Si. 8. 2 Mn. Cr. Ni. Fe, 

-70 -04 -C08 -020 -02 stress stress 99.5 
It was possible to obtain a fracture of the specimen, 
which weighed about 8 oz., was 3in. in length, 2}in. in 
breadth, }in. in thickness—see Fig. 1. This showed fine 
crystalline but rather brittle structure. After removing 
the scale the Brinell ball hardness number was found 
to be 146. On cutting the specimen through with a 
saw there was found to be a quite fair proportion 
of the original metal still unoxidised. I received this 
specimen a few months ago from the Superintendent 
of Archeology in Western India, Mr. Bhandarkar. 
One of the special points is that, notwithstanding the 
large number of specimens of ancient iron and sup- 
posed steel I have examined during the last few years, 
none of them have contained sufficient carbon to be 
termed steel in our modern time meaning. This speci- 
men, as will be seen from the above analysis, contains 
as much as 0.70 per cent. carbon, which indicates 
that it can be readily hardened by heating and quench- 
ing in water. In other words, this material has been 
in its present condition for probably more than two 
thousand years, and now, after being heated and 
quenched, hardens exactly as if it had been made 
only yesterday, thus showing that in this long interval 
and beyond surface oxidation, this specimen has 
undergone no secular change of structure, or altera 
tion in the well-known capacity of an alloy of iron 
with carbon to become suddenly possessed of glass- 
scratching hardness after being heated and quenched 
in water or other cooling medium. The photomicro- 
graph of the material in the original condition shows 
that whilst variable in structure, and ranging in 
carbon from about 0.30 per cent. to 0.75 per cent., 
this is of pearlitic type, existing in both lamellar 
and sorbitic form. The crystallisation varies from 
fine to coarse. In places the structure is blued, as 
a result probably of mechanical work. There are 
seams of slag in certain portions of the specimen, but 
apart from these the material appears to be of similar 
type to ordinary modern carbon steel. I therefore 
show two specimens, one in the original condition as 
received, the other after having been hardened. As 
will be seen, after quenching, the steel readily scratches 
glass. 

Mr. Bhandarkar assures me there is not the slightest 
doubt about the antiquity of this specimen from the 
bars found beneath the stone pillar of Heliodorus at 


























CHEMICAL ANALYSIS. 
Cc Si. Mn. Ss. -. Ni. Cr. ~ 
ae os J 2. SEs Gee ee eee - trace .. 9. 
In the condition “‘ As Received.” 
Section etched with 5 per cent. picric acid in alcohol. 

STRUCTURE.—Pearlitic, and consists of elongated and irregularly 
disposed crystals of sorbitic pearlite upon a ferrite ground mass. The 
specimen has evidently not been reheated above the Ac: point since 
it was deformed. The crystallisation varies from fine to coarse. The 
carbon in the specimen appears to vary from .30 per cent. to .75 per 
cent. The area photographed is nearer the low limit. There are 
seams of slag in certain portions of the specimen, but apart from these 
the material appears to be of similar type to ordinary modern carbon 
steel. Brinell hardness test 146. 


MAGNIFICATION 100 


aluminium, nickel, chromium, tungsten, and other 
elements. 

It will therefore be seen that it may be very 
truly said the world’s future progress literally 
depends upon understanding correctly and in a 
scientific manner ‘‘ The Hardening of Metals,” a 
subject to which we are going to give our attention 
this evening. If we can, therefore, add but little to 


our knowledge of this fascinating and important | 
subject, we shall indeed be doing good work at home | 


PIECES OF STEEL OVER 2000 YEARS OLD 


RECOVERED FROM BASE OF THE PILLAR OF 


HELIODORUS, BESNAGAR, INDIA 





ACTUAL SIZE 


as we handed back his sword to Captain von Miiller, 
so, notwithstanding the unhappy state of war existing 
between these two great nations, England and Ger- 
many, officially as your President of this Faraday 
Society, whose name in itself indicates English 
admiration and respect for the work of the scientist, 
we tender our respectful sympathy to the family of 
Dr. Geheimrath Martens, who added so many inter- 
esting contributions to scientific investigations in 
matters relating to mechanical and other sciences, 


Cc ane AL ANALYSIS. 
C. Si. Mn. Ni. Cr. ae. 
. ore wie. oe 008 -- 020 .. trace trace .. 99. 
“HEAT TREATMENT. 
Quenched from 850 deg. Cent. in water. : > 
Section etched with 24 per cent. H.Cl. in alcohol and finally with picric 
acid in alcohol. 

STRUCTURE.—Martensitic. Although the specimen was exceedingly 
small—about 7mm. by 4mm.—yet the quenching has not been suc- 
cessful in preventing a small amount of troostitic structure from 
developing and somewhat destroying the definition of the martensitic 
needles by darkening the ground mass. On the edges of the specimen 
where no troostitic structure develops the specimen will scratch glass. 


MAGNIFICATION 400 


Besnagar, India—see above. The specimen in question 
was found at the bottom of the pillar, dating back to 
about B.c. 125. Mr. Marshall, the Director-General 
of Archeology in India, was present when the base of 
the column was excavated, and affirms that from all 
he saw the column could not have been shifted at a 
later date, or that the bars found could have been 
subsequently inserted. The column itself is locally 
known as Khan Baba. On this is an inscription 
recording that it was a Garuda-dhvaja erected in 
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r of the god Vasudeva, that is, in front of his 
temple. Garuda is more or less a fabulous bird, and 
is believed by the Hindus to be the vehicle of that 
god. Garuda-dhvaja means a pillar surmounted by 
the figure of Garuda, and such pillars are generally 
put up before temples dedicated to Vasudeva. The 
inscription shows that the pillar was erected by a 
Cireck called Heliodorus, son of Dion, who was an 
ambassador despatched by the Greek King Antial- 
kidas, King of Taxila, to the court of an Indian prince 
named Bhagabhadra, who ruled over Central India. 
It is, therefore, quite possible that the metal of the 
bars, Which Mr. Bhandarkar thinks are in the form of 
chisels, may have been forged by Greeks. Probably, 
jowever, they were really wedges, and were inserted 
to steady the column, especially as they were found 
between the base of the column and the first founda- 
tion slab. The specimen examined is folded over 
and thinned out at the edges. 

We are able, through the courtesy of Sir Robert, 
to reproduce two micro-photographs of this remark- 
able find, one made before and the other after 


hardening. 


honou 


Sir Robert Hadfield, who continually interpolated 
valuable and illuminating comments during the dis- 
cussion, drew special attention to the paper by Prof. 
Howe (Columbia University, New York) and Mr. 
Levy. In this paper the authors emphasise one 
specific way of hardening steel which differs from all 
but one of the others in lacking martensitization. 
The martensitizing ways of hardening are (1) of 
carbon steel, by rapid cooling ; (2) of steels with an 
intermediate proportion of manganese or nickel by 
air or other moderately slow cooling ; (3) Maurer’s 
austenitic manganese steel, by cautious reheating ; 
(4) 25 per cent. nickel steel, by liquid air cooling. 
In addition (5) cold deformation of any ductile metal 
hardens it. This way of hardening in the case of 
manganiferous and nickeliferous austenite (Hadfield’s 
manganese steel and 25 per cent. nickel steel) is accom- 
panied by the acquisition of ferro-magnetism. The 
non-martensitizing way of hardening (6), which is 
emphasised in the paper, is to hold manganiferous 
austenite shortly below the transformation range, 
whether the cooling thence be fast or slow. Of these, 
all but (6) can, say the authors, be explained by the 
amorphous theory. It is not yet clear that (6) can. 
The authors then discuss the gamma, beta, and amor- 
phous theories, and on the balance of probabilities 
say that each has its difficulties. They say that the 
gamma theory has difficulty in explaining either the 
hardness and brittleness of steel hardened in any of 
the six ways, or the considerable discontinuity at 
A, in the presence of carbon and other impurities. 
The beta theory is forced to explain the slightness of 
the discontinuity in the dilatation and like curves by 
assuming that in the absence of carbon and other 
impurities the beta-alpha transformation is of a sur- 
prising degree of continuity, somewhat after Bene- 
dick’s type IV. The amorphous theory will have 
difficulty in explaining hardening No. (6) if this same 
hardening takes place in the absence of carbon. If 
it does not, then, so far as the authors can see, this 
theory explains all the facts easily except the 760 deg. 
or A, retardation in the presence of carbon. If 
hardening No. (6) does take place in the presence 
of carbon, then at present the beta theory would seem 
more credible than the amorphous. 

The more one investigates, said Sir Robert, the 
more it is apparent that there is some extraordinary 
change in the combination of the carbon with 
iron, and it was for this reason that he had offered his 
prize for a research. This had been offered both in 
this country and America because, in his opinion, 
we in this country on the scientific side, and the 
Americans on the practical side, had done more than 
any other countries in the world to elucidate the 
difficulties surrounding the problem. Between us we 
ought to find some means of more clearly understand- 
ing what it is that takes place in the hardening of 
carbon steel. With all due deference to the papers 
placed before the meeting, he continued, he could 
not say there was one that threw light on what really 
happened when a piece of carbon steel was changed 
from a soft to a hard condition. All these investiga- 
tors were doing good work, but they did not seem 
to bring us any nearer the solution of what was 
taking place. The point to be studied was to try 
and find out what is the combination that takés place 
between the iron and the carbon which brings about 
the intense hardness when a piece of carbon steel 
is quenched, and it was in this connection that he 
regarded as of special importance the “‘ balance of 
probabilities ”’ in Prof. Howe’s paper. 

Dr. J. E. Stead sent a communication on this 
paper, which was read by Sir Robert. The writer 
expressed the opinion that we have not sufficient data 
upon which to found any definite conclusion as to the 
process known as the hardening of steel by quenching. 
It was most desirable, therefore, that more attention 
should be given to the study of the carbon condition, 
for there could be but little doubt that on it depends 
mainly the extreme hardness of steel. 

With this view Sir Robert Hadfield fully agreed. 
There was, he said, one thing certain, viz., that 
carbon was mainly responsible. Some investigators 


seemed to get away from this important fact, but 
there was undoubtedly & difference in the chemical 
constitution and the difficulty was to determine that 





difference. Osmond’s theory he regarded as only 
tentative, and the theory of internal stress, an 
attempt to explain the hardening of steel in a new 
direction, put forward in Mr. McCance’s paper, might 
be the correct one, but it was well to remember that, 
no matter how much carbon steel might be stressed or 
disturbed in the cold, it could never be made glass 
hard. We had not, he concluded, sufficient data 
upon which to base dogmatic conclusions and hypo- 
theses and results of careful observations must hold 
until they had been proved untenable. 

Dr. G. T. Beilby, F.R.S., whose views on the amor- 
phous theory of the hardened state are generally 
accepted, urged the necessity for some general agree- 
ment on the fundamental ideas on which future develop- 
ment should be based. i 

Mr. J. C. W. Humphrey, who followed, came to the 
conclusion that the hard structure which can be pro- 
duced in carbon steels by quenching and in certain 
alloy steels by normal cooling, is due to the presence 
of a hard amorphous solution of a iron and iron car- 
bide, which solution may be compared to Beilby’s 
amorphous phase formed by overstrain. To explain 
the formation of this amorphous phase, the author 
advances a theory that the passage of a substance 
from one allotropic modification to another of different 
crystalline form involves the temporary formation 
of an amorphous state, corresponding to the liquid 
phase of the modification about to be formed. In 
steels such a change occurs at Ar;, and if, due to sudden 
cooling or to the presence of certain alloyed elements, 
the change point is lowered to a temperature lower 
than that at which crystallisation in the viscous mass 
becomes difficult, then the amorphous form will be 
retained in a metastable form in the cold. 

Prof. C. A. Edwards’ contribution to the discussion 
took the form of a more extended reply to the criti- 
cism of the paper by Prof. Carpenter and himself 
read at the Spring Meeting of the Iron and Steel 
Institute. He devoted himself particulary to Dr. 
Rosenhain—who, by the way, was unfortunately 
prevented from attending through illness. Profs. 
Carpenter and Edwards, appropriating Dr. Beilby’s 
work, attempted to show in their papers that in the 
operation of quenching internal stresses are set up, 
and that these internal stresses actually resolve them- 
selves into internal strains and they claim they can 
legitimately assume that similar amorphous layers 
would be produced after the operation of quenching. 
This view, said Prof. Edwards, had been rather sum- 
marily criticised by Dr. Rosenhain, and he did not 
think sufficient reason had been given why their view 
should be set aside. Dr. Rosenhain had said that 
what was necessary were not internal stresses but 
actual internal strains, and absolutely denied that 
crystal twinning occurred. Dr. Rosenhain also stated 
that Profs. Carpenter and Edwards’ view met with 
the insuperable difficulty that although quenching 
did set up severe stresses in steel, it did not cause 
any serious flow or movement. But were severe 
internal strains absolutely necessary to produce 
hardening ? In some cases he was quite certain they 
were not. Hardening by compressive stress was not 
of the same nature as hardening by lateral deforma- 
tion or tensional stressing. On the question of twin- 
ning, he showed a number of slides which he claimed 
demonstrated that Dr. Rosenhain was wrong when he 
denied that crystal twinning occurred as the result 
of compressional strains, as when material is suddenly 
cooled by plunging into cold water. Further, a sheet 
of tin bent into a semicircle immediately showed 
twinning underneath the bend but not on top of it. 
If there were amorphous layers after deformation, then 
all that was needed was toshow that the quenching 
operation produced internal movement, and that, he 
contended, was evident from theslides. With regard to 
Mr. Humphreys’ paper, he did not see how he could ex- 
plain the appearance of amorphous material without 
some internal movement. 

The second paper, by Dr. Desch, dealt with certain 
points in Messrs. Carpenter and Edwards’ paper 
mentioned above, but as Prof. Edwards remarked that 
Dr. Desch had misunderstood the theory put forward 
and had given him a totally different impression of 
his own theory, we leave the matter there. 

Mr. Andrew McCance’s paper was next presented. 
As Sir Robert Hadfield pointed out, it is an attempt 
to explain the hardening of steel in a new direction 
on the theory of internal stress. 

Dr. T. Martin Lowry, F.R.S., and Mr. R. G. Parker 
followed with a note on “ Metallic Filings,” the par- 
ticular material dealt with being a dental alloy con- 
sisting of silver and tin. The authors have investi- 
gated the fact that putting pressure on a metal 
often appears to make it expand instead of contract. 
It is shown that this occurs when there is the 
least sign of slipping. This seems to break down 
the crystalline structure and produce amorphous 
material, which appears to be lighter than the original. 
For this reason, it was argued, the metal should be 
cold worked as much as possible. 

The final paper was the first of the two prepared 
by Dr. Desch. It discussed the hardness of solid 
solutions, but came to the conclusion that the data 
available for deciding as to the hardness of solid 
solutions were very scanty. A solution must be 
sought from the crystallographers. 

Prof. T. Turner said it was necessary to know more 
about the internal electrical structure of a metal 
before we could understand hardness, and we should 





probably also have to take into consideration the 
question of specific heat. It had been known for 
75 years that the hardness of pure metals varies in- 
versely as their atomic volume; in other words, 
the closer the molecules were packed, the harder the 
material would be. With regard to metals becoming 
lighter when rolled, the first effect was almost always 
to increase the density by the closing of the pores, 
but afterwards the density was decreased. In 
rolling there was not merely compression, but a com- 
plicated series of actions ; as the metal passed through 
the roll the effect was to pull it at one part and tear 
it away, so to speak, at the other. It was seldom 
possible to more than double the density of a metal 
by mechanical work. He explained almost the whole 
of the changes taking place in various kinds of steel 
by the suggestion that carbides were taken in or out 
of solution at different temperatures, and as the solid 
solutions varied in character and concentration, so 
there existed different kinds of hardness. On the 
question of twin crystals, they almost invariably 
indicated that there had been compressive strain. 
The fact that twin crystals were present did not prove 
that a metal was hard. It might have been hard at 
a previous stage, but it was not necessarily hard 
because twin crystals were found. 

Dr. W. H. Hatfield said that all the theories brought 
forward that evening were really the indirect result 
of Dr. Beilby’s original work on the amorphous 
theory, which had brought about a tremendous 
advance in our understanding. It was a curious 
fact that by putting cold work on pure iron the 
amorphous phase was produced and hardness was 
obtained. On the other hand, if a piece of pure iron 
were quenched above the critical range, 7.e., in the 
gamma range, hardness was not obtained even if it 
were quenched very drastically. Arnold had quenched 
iron with 0.07 carbon in the gamma phase and ob- 
tained 32 tons tensile. Quenching at 780 deg. he 
obtained 29 tons. Put carbon into it, however, and 
you got an intensity of hardness out of all proportion 
to the hardness obtained by cold work. That he 
regarded as a very important point. 

Mr. T. G. Elliott, speaking as a chemist, said he 
did not think physicists had simplified the problem 
since they had taken it up. He found a great diffi- 
culty on many occasions in following the various 
arguments, and there seemed to be a possibility of 
reverting to the “‘ carbonist ” theory again. Even Dr. 
Rosenhain, judging from his recent book, seemed to 
think carbon might have something to do with it, 
after all. With regard to Prof. Howe’s paper, it 
was something of a shock to hear that martensite 
was not necessarily evidence of hardness. 

Dr. Brislee asked Dr. Beilby whether, when a 
metal changed from the crystalline to the amorphous 
state by mechanical work, whether the tensile strength 
necessarily increased. Also, could we safely consider 
that the passage from the amorphous to the crystalline 
state would have a definite transition point ; if so, 
would the transition, which must be a volume change 
in aluminium, be identical with the annealing point 
or would there be a difference between the two ? 

Sir Robert Hadfield, as an instance of the lack of 
information upon these matters, said that a short 
time ago he wished to obtain some particulars of the 
hardness of quartz and diamond compared with the 
hardness of steel, but he could not find the slightest 
information. This only served to show how ignorant 
we all were. He made some tests of his own and found 
by the Shore sclerometer a rebound test of not less 
than 120, whereas the highest hardness obtained 
with steel up to the present was between 80 and 90. 
The 120 was equal to 700 Brinell. He said we should 
not believe that nothing was known about these things. 
The current idea conveyed in some of the papers 
seemed to be that a hardened metal was in a state 
of strain, but he could not agree with that for a prac- 
tical reason. A projectile would go through a plate 
of calibre thickness unbroken. It was impossible to 
conceive this happening if the metal was in a state of 
strain. These were capped shots, but the cap was 
dispersed so quickly that the point of the shot had 
still to take an enormous strain. If it were in a state 
of strain it would inevitably go to pieces. 

Dr. Beilby, replying to Dr. Brislee, said the tenacity 
was increased by cold working three or four-fold, but 
cold working could be carried too far; for instance, 
in wire-drawing it was possible to reduce the tenacity 
in this way. With regard to the second point raised, 
he was not sure what the temperature of anneal- 
ing was with aluminium. It should be about 250 deg. 
to 300 deg., at which point crystallisation would end 
definitely, and the metal would then go back to the 
soft state. 

The paper by Prof. Ernst Cohen (Utrecht) on 
“The Influence of Allotropy on the Metastability of 
Metals ”’ was not read. 








In boring holes in which the depth is great and the 
diameter small in comparison with the size of the boring 
tool, chips are apt to collect in the bottom of the hole and 
so raise the tool as to make it cut larger than it ought. If 
a small hole is drilied in the boring bar close to the cutter 
and apiece of soft iron wire is driven in the hole and wound 
round the bar spirally—right hand if the bar is cutting 
right hand and left if cutting left—and the end finished 
off, the spiral will, according to the American Machinist, 
keep the hole clear of chips. 
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METROPOLITAN RAILWAY DEVELOPMENT. — | 
NEW VIADUCT AT KILBURN. 


THE laying down by the Metropolitan Railway of a new 
express line on the route between Baker-street and Harrow | 
entailed the construction of a new railway viaduct at 
Kilburn. The widening of the railway track commenced 
with the demolition of two tunnels at Finchley-road. From 
this point the railway branches from four;to eight rails, 


ring by way of the upper holes L. It is claimed 


that the dead water remaining behind the packing ring | 
| acts, at each change in the direction of the stroke, as a | initials N.P. stand fo- ‘‘ Never Pass.” 


| cushion and prevents the hammering of the valve ring on | 


its seats. 

The buckets are made in many sizes from 2in. in dia- 
meter upwards, the metallic parts being of gun-metal or 
other material. The packing ring, as stated above, is 


| of a rubber-like substance, very tough, yet flexible and 


capable of withstanding, it is claimed, any boiler feed 








Fig. 1—IVERSON ROAD BRIDGE FROM 


and the traffic is divided here into local and express trains. 
Most of the new line has been laid on land belonging to 
the Metropolitan Railway parallel with the existing lines ; 
but between West Hampstead and Kilburn Stations it 
was necessary to construct a lofty viaduct, passing over 
the London and North-Western Railway lines and a number 
of streets and thoroughfares. The viaduct, without 
approaches, is over one-third of a mile in length, and forms 
an engineering work of considerable magnitude. The 
works were started in June, 1913, and are expected to be 
completed towards the end of January next year. The 
viaduct works include the construction of four bridges, 
details of which are as follows :—Thejbridge over the 
London and North-Western Railway, built on a skew, 
has two clear spans of 97ft. and of 80ft., the girders being 
7ft. Gin. deep at ends and 9ft. 6in. in centre. The bridge is 
of the hog-back plate type with pressed trough flooring. 
Total weight about 300 tons. The bridge crossing Iverson- 
road—Fig. 1—weighs about 300 tons, is of the hog-back 
lattice type, having a clear span on skew of 99ft. with 
plate flooring. Girders are 8ft. 6in. deep at the ends and 
13ft. at the centre. The bridge crossing Loveridge-road 
has a clear span of 80ft. between the bearings. It is of the 
lattice type, plate flooring, with girders 10ft. 6in. at ends 
and 13ft. in centre, and has a weight of about 180 tons. 
The largest bridge, that at Kilburn High-road—Fig. 2— 
which weighs about 600 tons, has a clear span of 147ft. 
centre and 37ft. sides. This bridge is also of the lattice 
type with plate flooring, girders being 1l1ft. 6in. deep at 
the ends, and 15ft. 6in. at the centre. The two spans 
are LOft. 6in. deep. This bridge will have a cast iron 
ornamental parapet 7ft. above rail level. All the railway 
lines will be carried over the bridges on ballast. 
_ The engineer is Mr. W. Willox, M. Inst. C.E., engineer 
to the Metropolitan Railway. The contractors for the 
bridges over Kilburn High-road and Loveridge-road are 
Messrs. E. C. and J. Keay, of Darlaston, and for the bridges 
over Iverson-road and the North-Western Railway, 
Messrs. Eastwood, Swingler and Co., of Derby, under the 
superintendence of Mr. O. G. C. Drury, resident engineer. 
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The company making and supplying this bucket, jt 
may be well to add, is English in every respect. ‘Te 








KRUPP GUNS FOR SUBMARINES. 


THE guns carried on modern submarines are of two 
those which remain on deck when the boat 


classes : 











temperature. An anti-friction white metal insertion is 
sometimes worked in with the rubber material round the 
edge of the ring, an addition of particular value, we are 
told, when gritty water has to be dealt with. After a 
short time the working surface of either style of ring 
becomes highly polished and almost frictionless. As for 
the mechanical features of the bucket, it is claimed that 
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it reduces slip losses almost to the vanishing point. This is 
in part accounted for by the fact that the packing ring is 
continuous and not split, and in part by the flexibility of 
the material and the uniformity of the pressure exerted 
against the cylinder walls. There is no unnecessary 





























Fig. 2—-CENTRE SPAN GIRDERS OF KILBURN HIGH ROAD BR‘DGE 


dives, and those which disappear into the superstructure. 
The former are necessarily small pieces, as if of large calibre 
they would offer too great a resistance to the water when 
the boat is running submerged. The difficulty about 
rusting applies to both classes, as even with the dis- 
appearing gun the chamber into which it descends can 
hardly be made water-tight ; therefore to reduce the action 
of the sea water all parts of the gun are made of special 
non-rusting nickel steel. 

Messrs. Krupp, in 1913, brought out the two guns for sub- 
marines, shown below and on p. 510. The first is a 37 mm 
(1}in.) gun on fixed pedestal, suitable for firing at other sub 
marines or for exploding mines on the surface. To reduce the 
resistance to the water the pedestal is of narrow lenticular 
section fore and aft. The larger gun, which disappears into 























Z é J 
THE N.P. PUMP BUCKET. é a 
Many of our readers will no doubt be familiar with the 

design and the advantages of the pump bucket manufac- 

tured by the N.P. Pump Bucket Company, of 11, Queen 

Victoria-street, E.C. The bucket consists of three metallic M. SUBMARINE GUN ON FIXED PEDESTAL 

parts A B C—Fig. 1—with two continuous flexible rings ' 

of a rubber-like composition DE. All five parts fit ) : 

together without any fastening except that provided for the superstructure, isa short but powerful 12-pounder of 

the whole by its attachment to the piston-rod. Four | 75 mm. (2.95in.) calibre, capable of sinking a torpedo boat. 

small-holes F G are drilled in each of the members A C. t T t It can also be fired vertically to engage an airship. The gun 
L : L Kk is mounted on a pedestal which is pivoted horizontally at 


On the down stroke water pressure enters through the holes 
G and, filling the space behind the ring E, expands the 
latter against the cylinder walls with a uniform pressure 
all round. On the up stroke a similar action takes place 
with regard to the ring D. 

In Fig. 2 we illustrate a new form of bucket recently 
produced by the company and now in successful use in 
the boiler feed pumps of some North Staffordshire Rail- 
way locomotives and elsewhere. [n this design there is 
but one flexible continuous ring H. This is carried 
between two circular plates J K, the latter of which is pro- 
vided with a central boss, on a shoulder on which the former 
rests and through the centre of which the piston rod passes. 
Four holes as before are drilled in each plate J K as at 
L. Surrounding the boss of the plate K is a metallic 





Fig. 2 


the deck level; when the gun is pointed vertically it is nearly 
in line with the pedestal, and the whole gun and mounting 
can then be revolved about the horizontal pivot and 
lowered into a shallow recess in the deck. The pedestal 
is balanced by springs, so that little effort is required to 
raise or lower it, and it is stated that the gun can be raised 
and fired in 20 seconds and returned before diving in even 
less time. 





Tue New York Times publishes a Washington telegram, 
stating that the Navy Department has just completed 
designs and specifications for a new type of submarine, 
which, it is stated, will be the largest in existence. It 
will be 300ft. long, with a cruising radius of 3500 miles 
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valve ring M, which is given a small amount of vertical 
play on the boss. On the down stroke the water pressure 
entering the lower holes L lifts the ring M upwards and 
reaches the space behind the packing ring H. The valve 
ring is carefully ground to prevent leakage of water in this 
condition through the upper holes L. On the up stroke 
matters are reversed. The valve ring is pressed down and 
the water pressure reaches the space behind the packing 


and a speed of 21 knots. The vessel will be able to accom- 
pany the battle fleet anywhere. The specifications for 
the new craft are in the hands of the builders, who are 
at liberty to send in tenders for construction. The sub- 
marine will be built under the Naval Appropriation Act 
passed during the last session of Congress, and will cost 
£250,000. 


friction at the packing ring, for the pressure exerted to 
prevent the escape of the liquid being pumped rises and 
falls with the pressure of the liquid itself. As they wear 
the rings expand and are claimed to work satisfactorily 
to the last. Further, owing to the accommodating nature 
of the packing material, the bucket will behave well even 
with a cylinder liner that is considerably worn. 
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FOUR-TON PETROL MOTOR LORRY. 


Tue accompanying illustrations—Figs. 1 and 2— 
represent & general view, side elevation, and plan of a 
four-ton petrol lorry made by Leyland Motors, Limited, 
Leyland. It is of the subsidy type which is now being 
supplied in large numbers to the War Department, 
and is rendering excellent service in the transportation 
of troops and war materials. _ The engine has been 
specially designed for commercial work, and develops 
36-40 horse-power. The cylinders are four in number, 
t5in. bore by 6in. stroke, cast in pairs. The water jacket | 
is large, and allows an abundant supply of water round the | 








are all made of high-grade steel, and are case-hardened. 

The connecting-rods are of mild steel, stamped solid, and 
adjusted for weight to one per cent. variation. The pistons 
are similarly well balanced, and have each three rings. 
The crank shaft is of oil-tempered steel, to obtain good 
wearing qualities and special resisting power against the 
fatigue set up by continuous vibration. The water circu- 
lating pump is of the centrifugal type, gear driven, and of 
large capacity. It is placed in an accessible position, and 
the spindle is provided with a claw coupling for connection 
to the cross shaft, a similar arrangement being provided 
for the high-tension magneto. The timing of the spark can 
be varied by a lever on the direction wheel and another 
lever working on a rack operates the throttle valve. There 





























Fig. 1—FOUR-TON PETROL MOTOR LORRY 


combustion chamber, valves, and cylinder. It is of such | 
length that the piston rings do not pass below it at any | 
part of the stroke, an arrangement which tends to keep | 
the rings cool, and thereby to prolong their elasticity. | 
The base chamber is made of aluminium, and is supported | 
in the frame by means of two solid steel tubes which pass | 
through it. The bottom cover is made of aluminium. | 
The main bearings of the crank shaft are independent of | 
the bottom cover, and are of gun-metal lined with an anti- | 
friction alloy. Large circular inspection holes fitted with | 
oil-tight covers in the side of the casing enable the big ends | 
to be examined without removing the large bottom plate. 
The valves, both inlet and exhaust, are of nickel steel. 
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is also an acceleration pedal for operating on the throttle. 

The lubricating system has been well thought out. It 
includes a gear oil pump with a vertical spindle. The 
pump is placed in the bottom cover of the crank case, and 
is driven from the cam shaft by means of a pair of skew 
wheels which run in oil. The pump draws oil from the 
well in the crank case through a strainer and delivers 
it under pressure to the crank shaft bearings through 
internal pipes, which are provided with a relief valve and 
pressure gauge. The crank shaft journals and arms of the 
cranks are drilled through their centres, and the cranks are 


| also provided with radial holes to provide a passage for the 


oil to the crank-pin bearings. With the main oil pump 


minium of the cone pattern with a leather lining, and a 
cover is provided to prevent ingress of dust and water. 
The spring is concentric with the clutch, and between the 
latter and the gear box an enclosed form of universal 
coupling is provided. A ball thrust washer is fitted at 
the front end of the crank shaft tc relieve the main bear 
ings of the thrust when the clutch is withdrawn. A 
spring clutch stop is fitted to facilitate gear changing. 
The front axle is of the War-office pattern, and complies 
with the subsidy regulations as regards the standardisation 
of bushes, &c. The steering gear is on the Ackermann 
principle, operated by worm and segment, and all the 
steering joints are protected by ieather gaiters. 

The main frame is of pressed nickel steel, having a depth 
of 5fin. and a width of 2}in. The springs are exception- 
ally long and wide. The rear axle is a steel casing con- 
taining a double reduction spur gear, fixed arms to carry 
the weight, and inner floating shafts to transmit the 
power. The steel road wheels, fitted with plain floating 
gun-metal bushes, are mounted and revolve freely on the 
arms, which are shrunk and riveted into the cast stee! 
casing, the combination of which forms the load-carrying 
member of the axle. The driving shafts of high-grade 
steel pass through the hollow arms, and have secured to 
their outer ends star or claw couplings, which transmit 
the drive to the road wheels. The drive is transmitted 
from the propeller shaft by means of bevel gears to the 
differential casing. This is carried on a shaft forward of 
the axle, the final reduction being through spur gearing. 
The whole of the gearing can be taken out without dis- 
turbing the rear axle, by means of a large inspection door. 
The propeller shaft is encased in a steel tube shrunk and 
riveted into a sleeve, which is bolted to the axle casing, 
and this tube takes the whole of the thrust or drive of 
the rear axle through the medium of a spherical thrust 
member. The centre of the universal joint at the rear 
end of the cardan shaft coincides with the centre of the 
spherical thrust member, giving freedom of action for 
both the springs and axle. Ball journal and thrust bear- 
ings are used throughout this gearing, and the gear wheels 
are made of oil-tempered steel. 

The change-gear box is arranged to give four speeds 
forward and one in the reverse direction. It is fitted with 





Hoffman ball bearings throughout, and gives speeds of 
12, 7.1, 4.5, and 2.5 miles per hour with an engine speed 
| of 750 revolutions per minute, with driving wheels 42in. 
in diameter. The gear is changed by levers on the “ gate ”’ 
principle. The wheels are hardened by a special process 
and ground correct after hardening. 

The exhaust box is of an improved type, which is 
designed to render the exhaust very silent without causing 
back pressure. The petrol tank is placed under the 
driver’s seat. It is cylindrical in form, and is made of 
steel lead coated. It has a capacity of 30 gallons. The 
road wheels are of steel of the Leyland type, fitted with 
single solid rubber tires, 900mm. by 120mm. on the 
front wheels, and twin tires, 1050 mm. and 120 mm. on 
the driving wheels. Two double-acting brakes are fitted, 
one on the gear shaft and one on the road wheels. The 
gear shaft brake is automatically water-cooled on applica- 
tion by the foot pedal. The side brakes are of the internal 
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Fig. 2—ELEVATION AND PLAN OF FOUR-TON PETROL MOTOR LORRY CHASSIS 


They are placed on the left side of the engine, and are , is combined an auxiliary pump, which draws oil from | expanding compensated pattern actuated by a hand lever. 


operated by one cam shaft 


| a higher level in the sump. This forces oil through the | 


The body is of the design accepted and required by 


The system of driving the cam shaft and the shaft | indicator on the dashboard, and the driver can thus see 
serving the water pump and magneto has been designed | whether the oil in the sump is sufficient. 
to give silence of running and accessibility. With this | 


skew drives a wheel of double the size on the cam shaft | so that the top and bottom can be removed and the whole | 


through an intermediate wheel, while a similar wheel | cleaned out without removal from the chassis The circu- 
mounted on a shaft at right angles to the cam and crank | lating pipes are so large that in the event of failure of 
shafts meshes with the wheel on the cam shaft and drives | the pump the engine can be run at reduced power with 
the magneto, which is placed on the right-hand side of the | natural circulation. An aluminium fan, driven by a belt 
engine, and the pump on the left side. These wheels | from the crank shaft, is provided. The elutch is of alu- 


rhage n t The radiator is fitted on the War-office interchangeable | 
object in view a wheel with teeth of fine pitch cut on the | trunnions with a protection bar in front, and is designed | 


the War-office, with ash frame, tongued and grooved maple 
flooring, and hardwood sides, front and tailboards. The 
area of the platform is not less than 12ft. by 6ft., the 
fixed front 3ft. high, and sides 2ft. 6in. high. The sides 
| are made to lift out vertically and fit into steel pockets by 
|means of tapered steel-shod stanchions. Three ridge 
| poles form part of the body equipment, the centre one 
being 6ft. high from the floor. These poles are fixed at 
| both ends to a steel frame, which is independent of the 
' tail and side, boards. 
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THE Corps of London Electrical Engineers (Territorial 
Force) is again open to recruiting. Electrical engineers, 
central station engineers, and steam engine drivers are 
specially required. Forms of particulars can be obtained 
from the Officer Commanding at 46, Regency-street, 


Westminster, S.W. 
> x * 


Corporat T. H. Jones, 3rd Division, Ammunition Park, 
British Expeditionary Forces, writes as follows to Mr. 
Frederick G. Bristow, F.C.I.S., Secretary, the Commercial 
Motor Users’ Association (Incorporated), 83, Pall Mall, 
S.W.: The War-oftice impressed my Leyland motor 
lorry early in August, and T therefore enlisted as a driver 
to do my bit with the rest. I am still driving my old 
vehicle, and there has been plenty of excitement and many 
narrow escapes during our travels, especially when many 
of the large lorries skid off the road one after another, often 
with damage to the machines. On one occasion I had to 
turn round in a cornfield with a combined load of nine 
tons. There was nothing for it but to sink, unload, 
fasten chains round the wheels, and lay sheaves of corn and 
sacks in front to assist us out. The difficulties sometimes 
of transport are apparent when I tell you that to get to the 
road again, a distance of about 50 yards, it took us nearly 
three hours of hard work; we then loaded up again and 
had a five minutes’ * breather.’ ” 


* * * 


Ivy connection with the campaign undertaken by the 
Board of Trade on the advice of its Advisory Committee 
on Commericial Intelligence, to assist British manufac- 
turers and merchants to secure trade formerly in the hands 
of German or Austro-Hungarian firms, the Board has 
received a very large number of inquiries for names of 
sellers or buyers of articles of which the sources of supply 
or markets have been interfered with by the war. Special 
arrangements have been made in the Commerical Intelli- 
gence Branch of the Board of Trade for dealing with the 
enquiries, and lists are being prepared and circulated of 
articles which enquirers desire (a) to purchase and () to 
sell. The third list, in which is incorporated the first and 
second lists, was published on October 14th; the fifth 
list is now ready, and may be obtained by United Kingdom 
manufacturers and traders, together with copies of the 
previous lists, on application to the Branch. British firms 
interested in any of the goods mentioned, either as buyers 
or sellers, should communicate with the Director of the 
the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 


* * * 


In connection with the scheme which the Board of 
Trade has initiated for assisting British manufacturers 
and traders to take advantage of the opportunity afforded 
by the war for securing trade formerly in the hands of 
German and Austrian or Hungarian rivals, the following 
further information has been received at the Commercial 
Intelligence Branch of the Board of Trade. 


* * * 


TuHE Imperial Trade Correspondent at St. John, New 
Brunswick, reports under date November 2nd _ that, 
generally speaking, trade conditions and prospects in the 
Province of New Brunswick are satisfactory. Wholesale 
merchants in various lines of business state that there is a 
good demand for general merchandise, and there is no 
difficulty in the collection of accounts. Industries have 
not been seriously affected by the war and the outlook for 
farmers is excellent. 

* * * 


AccorpInc to information received from his Majesty’s 
Consul at Palermo, it is essential that British manufac- 
turers and merchants desirous of capturing trade in 
Sicily hitherto in the hands of their German rivals should 
supply cheap goods, be content with small orders, and 
study thoroughly the requirements of the market. It is 
asserted that in many cases United Kingdom firms are 
unwilling to quote in Italian currency and metric weights 
and measures, to correspond in Italian, to grant: credit, 
or to send out Italian-speaking travellers. 


* * * 


His Masesty’s Consvut at Managua _ reports— 
October 3rd—that owing to the disturbed financial con- 
dition of Nicaragua British firms would be well advised 
to defer opening up trade in that country until the financial 
situation has improved. Although the present period of 
acute financial depression is not a favourable one for 
endeavouring to supplant German manufactures on the 
Nicaraguan market, the Consul states that when commerce 
revives an effort might be made by United Kingdom manu- 
facturers to obtain a firm footing in the supply of certain 
classes of goods in which German firms have captured 
the market with cheaper and more showy but less durable 
articles. Among the principal articles which have 
hitherto been supplied to Nicaragua by Germany are 
enamelled ware, blankets, hardware, paper, hosiery, per- 
fumes, druggists’ sundries, toys and dolls, beer and 


aerated waters. 
* * * 


His Masesty’s Consut at Sao Paulo reports under 
date October 19th that the British merchants in that town 
whom he has approached have not lost sight of the fact 
that the present state of affairs in Europe should facilitate 
the introduction of British goods at the expense of German 
manufactures. They point out, however, that owing to 
disturbed financial conditions in Brazil it would be unwise 
at present to undertake an active campaign with this 
object. Money is scarce and merchants do not feel dis- 
posed to sell goods on long terms of payment. German 


firms have been successful largely because they have sold 
a cheap class of article, which is readily bought by the 
local merchants, and have granted easy terms of payment, 
30, 60, 90, and 120 days, and even six months, being 
allowed. 








LETTERS TO THE EDITOR. 
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THE TRAINING OF ENGINEERS. 


Srr,—It was with great interest that I read your leading 
article on this subject in THE ENnGrneer for October 30th, and, 
like myself, many, I think, will agree with you. Every engineer 
of merit will, I feel sure, applaud the efforts of the Institution in 
taking precautions that only those worthy of the distinction 
should receive the official stamp of competency. With the 
greatest respect to the eminent men who lay down the law as 
to what a prospective engineer should know, and what he should 
only consider as secondary knowledge, I venture to make the 
following suggestion :-—Before granting qualifications, the 
Institution should insist on a thorough training in steam power, 
such as can only be obtained in the manufacture, erection and 
working of large multiple-expansion condensing engines. In 
my opinion, this class of work, both in theory and practice, 
occupies the same place in the engineer’s curriculum as Latin 
grammar does in that of the master scholar in foreign languages. 
It is the prime power and indispensable. And the engineer 
cannot carry out any work of magnitude without its assistance, 
either directly or indirectly ; and yet I know—and many others 
must do so as well—qualified civil engineers drawing substantial 
salaries whose knowledge of this subject is in no way in advance 
of that of the layman. This is not as it should be. 

Secondly, that some superior distinction should be given to 
those who have earned their living working for contractors for 
at least five years. This is the real test of ability, grit and 
efficiency, and the only way in which the engineer can learn 
that sense of proportion between time, labour and expenditure 
without which he is hopelessly at the mercy of contractors in 
after years when it falls to his lot to argue a technical subject 
and carry on negotiations for his employers. After all is said 
and done, an engineer is made by experience, and the harder 
that experience the better the engineer. And I submit that if 
the Institution could see its way to be a little more generous 
with “ qualifications ” to those for what they have done, instead 
of practically confining its honours to untried men, it would 
be much better for the profession and increase that respect 
which should always be due to a M. Inst. C.E. 

Egypt, November. Acuas CorrRrIentTEs, M.I.M.E. 





THE WAR. 


Srr,—An interesting leading article in your issue of the 
13th inst. leads me to think that you have misunderstood the 
purport of a point in one of my recent addresses concerning the 
war. Thus (1) it was only talking publicly about how we are 
going to collar German trade that was, I thought, a mistake, 
and (2) I considered we should be well advised in concentrating 
mainly on first defeating the enemy. 


Westminster, November 24th. CHARLES BRIGHT. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Puysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S8.W. 
“* Note on the Conduction of Electricity at Point Contacts,”’ by 
Mr. A. F. Hallimond ; ‘* Thermal Conductivity of Badly-con- 
ducting Solids,” by Mr. T. Barratt. At 5 p.m. Editing Com- 
mittee Meeting at 4.15 p.m. Council Meeting at 4.30 p.m. 





TUESDAY, DECEMBER Ist. 

THe ILLUMINATING ENGINEERING SocreTy.—At the House 
of the Royal Society of Arts, John-street, Adelphi, London. 
A discussion on “ Illuminating Engineering in War Time : 
Some Lessons to be Learned from the Present Lighting of 
London,”’ will be opened by Mr. Leon Gaster. 8 p.m. 

THE JUNIOR INSTITUTION OF ENGINEERS : MIDLAND SECTION. 
—Professor F. C. Lea will address the members at the Imperial 
Hotel, Birmingham. 8 p.m. 

Tue Institution oF Crvit ENGINEERS.—Great George- 
street, Westminster, S.W. Papers to be read :—‘‘ Tests of 
Reinforced Concrete Structures on the Great Central Railway,” 
by Mr. James Benjamin Ball; ‘‘ Corrosion of Steel Wharves 
at Kowloon,” by Mr. Somers Howe Ellis; ‘‘ Concreting in 
Freezing Weather and the Effect of Frost upon Concrete,” by 
Mr. John Hammersley-Heenan. 8 p.m. 

RONTGEN Society.—At the Institution of Electrical Engineers, 
Victoria Embankment, W.C. A discussion on the localisation 
of foreign bodies by X-rays will be opened by Dr. Robert Knox. 
At 8.15 p.m. An exhibition of apparatus devoted to the localisa- 
tion of foreign bodies will be held, and several short lantern 
demonstrations will be given. 


WEDNESDAY, DECEMBER 2np. 


YORKSHIRE Loca SECTION OF THE INSTITUTION OF ELECTRI- 
CAL ENGINEERS.—The Second General Meeting will be held at 
the Philosophical Hall, Leeds. A paper will be read by Mr. W. 
M. Selvey, “‘ Power Plant Testing,” followed by a discussion. 
At 7 p.m. 

Royat Society or Arts.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘‘ Britain and Germany in relation 
to the Chemical Trades,” by Dr. William Reginald Ormandy. 
8 p.m. 

MONDAY, DECEMBER 7ru. 


Tue Society or ENGINEERS.—At the Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Mechanical 
Appliances for the Painless Killing of Animals,” by Mr. S. M. 
Dodington. 7.30 p.m. 


SATURDAY, DECEMBER 5ru. 


British FOUNDRYMEN’S ASSOCIATION (LANCASHIRE BRANCH). 
—Municipal School of Technology, Manchester. ‘* Carbon in 
Cast Iron,” by Mr. F. J. Cook. 4 p.m. 


THURSDAY anp FRIDAY, DECEMBER 10rH anp IIrTH. 


Tue Society or NAVAL ARCHITECTS AND MARINE ENGINEERS, 
New York.—Assembly Room No. 1, Engineering Societies 
Building, New York. Twenty-second General Meeting at 10 a.m. 
For programme see next column. 


FRIDAY AND SATURDAY, DECEMBER lirH anv 12rn. 


THE INstTITUTION OF WATER ENGINEERS.—Nineteenth winter 
general meeting will be held at the Apartments of the Geological 
Society, Burlington House, W. The following papers will be 
read and discussed :—‘‘ Notes on Scraping a 15in. Trunk Main 
at Batley,” by Mr. J. C. Barrowclough ; ‘‘ The Whitton ig 
ing Station of the Ipswich Corporation Waterworks,’’ by Mr. 
C. W.S. Oldham. At 2 p.m. Friday and 11 a.m. Saturday. 


SATURDAY, DECEMBER 19ru. 

THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS (WEST 
or ScoTLAND BRraNncH).—KRoyal Technical College, Glasgow. 
‘“* Experiences of Surface Earthing in Scottish Mines,’ by P. 8. 
Glover. 4.30 p.m. 


EDUCATIONAL INTELLIGENCE. 


SrrucruraL ENGINEERING AT THE LONDON CouNry 
Counci. Scuoot or Buiprne, Brrxron.—The Thursday 
evening class affords training in the practical design of rein- 
forced concrete and steel work. The lecturer is Mr. R. Graham 
Keevill, A.M.I.M.E., M.C.L., of the Works Department, 
Admiralty, who is also the lecturer for ferro-concrete at the 
Northern Polytechnic. 





WE are asked by Mr. J. W. Wilson to say that the present 
occupation by the Admiralty of the Crystal Palace does not in 
any way affect the Palace engineering school. Work is beiny 
carried on as usual, and the school is being developed and 
extended under the auspices of the trustees. 





LAUNCHES AND TRIAL TRIPS. 





Woorear, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Melbourn: 
- Steamship Company, Limited, Melbourne ; dimensions, 350/t 
by 47ft.; to carry 5400 tons; engines, triple-expansion, con- 
structed by Swan, Hunter and Wigham Richardson, Limited ; 
trial trip, recently. 

Sacama River, steel serew steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited; dimensions, 400ft., 52ft. by 
29ft. Gin.; to carry 8000 tons ; engines, triple-expansion, 25in., 
40in., and 68in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited 
launch, November 18th, 1914. 

ALMANZORA, triple-screw passenger steamer ; built by Harland 
and Wolff, Limited, Belfast ; to the order of the Royal Mail 
Steam Packet Company, Limited ; dimensions, 600ft. by 67ft. 
and about 15,600 tons gross; to carry passengers and cargo in 
the South American mail service ; engines, combination of 
reciprocating and turbine, constructed by Harland and Wolff, 
Limited ; launch, November 19th, 1914. 

Tysta, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Messrs. Den 
Norske Afrika-og Australie Linie, Tonsberg ; dimensions, 420ft. 
by 53ft. 6in. by 36ft.; to carry cargo, 8250 tons, on light draught : 
engines, triple-expansion, 28in., 46in., and 75in. by 5lin. stroke ; 
pressure, 180]b. per square inch; constructed by Blair and 
Co., Limited, of Stockton-on-Tees ; a speed of 13 knots was 
attained on trial trip, November 19th, 1914. 








Tae Exvecrric Venicte Commirree.—A meeting of this 
Committee was held under the chairmanship of Mr. R " 
Chattock on October 30th. With regard to the standard charging 
plug and receptacle, the Committee considered representations 
which had been made to them since the last meeting on various 
points, including one dealing with the three sizes of cable which 
had been recommended. Taking everything into consideration , 
the Committee decided that it would simplify matters if, at the 
present time, the plugs were made for one size of cable only, 
viz., one having conductors of 0.1 square inch section, the earth 
wire remaining of the section already recommended. The 
Committee also had before it some suggestions made by Panel 
“ E” of the Engineering Standards Sub-committee on Electrical 
Plant, and, as a result, it was decided further to revise the 
Specification, which is now being reprinted. Further arrange - 
ments were made with regard to the forthcoming quarterly journal 
and Mr. A. H. Seabrook was appointed hon. editor. He will 
take over this duty after the issue of the first number, the 
preparation of which the Hon. Secretary has undertaken. 


Tue Soctery or NAVAL ARCHITECTS AND MARINE ENGINEERS, 
29, West THIRTY-NINTH-STREET, NEw York.—-The Twenty- 
second General Meeting will be held in Assembly Room No. 1, 
Engineering Societies Building, Thursday and Friday, December 
10th and llth, 1914, and will begin at 10 a.m. each day. There 
will be a banquet in the Astor Gallery of the Waldorf-Astoria at 
7 p.m., Friday, December 11th. The Council will meet at 3 p.m., 
Sakaseien. December 9th, in the Council Room, No. 716, 
Seventh Floor, Engineering Societies Building. The following 
papers will be read :—‘‘ International Conference on Safety at 
Sea,” by Hon. E. 1. Chamberlain ; “‘ Safety of Life at Sea; 
Application of Sub-division Rules Adopted at International 
Conference,” by Mr. James Donald ; ‘‘ Safety of Life from Fire 
at Sea,” by Mr. W. O. Teague ; ‘* Launching Data for a Battle- 
ship,”” by Naval Constructor J. G. Tawresey ; ‘‘ Stability of 
Vessels as affected by Damage due to Collision,’ by Mr. William 
Gatewood ; ‘“‘ Expansion or Contraction of certain Dimensions 
and the Effect upon Resistance,” by Professor H. C. Sadler ; 
‘Some Experiments with Models having Radical Variations of 
After Sections,’ by Naval Constructor D. W. Taylor ; ‘‘ Recent 
Developments in Submarine Signalling,” by Mr. J. B. Millet ; 
‘* The Thermodynamics of the Marine Oil Engine,” by Mr. John 
F. Wentworth ; ‘‘ Refueling of Warships at Sea,” by Mr. Spencer 
Miller ; ‘‘ Our First Frigates; Some Unpublished Facts about 
their Construction,” by Hon. F. D. Roosevelt ; “‘ The Behaviour 
of Riveted Joints under Stresses,” by Mr. James E. Howard : 
‘‘The Present Status of Marine Diesel Engine Installations, ’ 
by Mr. W. R. Haynie; ‘‘ The Application of Electric Propulsion 
to Battleships, together with the Experience gained in the 
Jupiter,” by Lieutenant 8. M. Robinson. 


Royat Meteorotoeicat Socrety.—The opening meeting of 
this Society for the session was held on Wednesday evening, the 
18th inst., at the Surveyors’ Institution, Great George-street, 
Westminster, Dr. H. N. Dickson, Vice-president, in the chair. 
Dr. H. R. Hill and Mr. C. Salter communicated a paper on 
“‘ Tsomeric Rainfall Maps of the British Isles.” They explained 
that ‘‘ the average monthly rainfall expressed as a percentage 
of the average annual fall of each of about 300 stations formed 
the basis of a set of twelve monthly and four seasonal maps. 
The most striking features were the occurrence of two types of 
seasonal march; one chiefly characteristic of western or wet 
districts, having a winter maximum and a summer minimum, 
the other chiefly confined to eastern or dry districts, having a 
winter minimum, and a summer or autumn maximum. The 
equinoctial maps showed the transitional stages between these 
two extremes, the spring months having everywhere a low rain- 
fall and small range with a central maximum inland and a peri- 
pheral minimum on the coast, and the autumn months a large 
rainfall with a central minimum and a peripheral maximum. 
The maps showed that the relation of heavy rainfall with high- 
lying land was a relation of cause and effect ; the relation of the 
winter maximum with the heavy rainfall was therefore an indica- 
tion of a common cause. High land was only associated with 
heavy rain because it met rain-bearing winds, and the true con- 
necting circumstances were the position of high land and its 
relation to the prevailing winds. The occurrence of rain with 
easterly winds, affecting principally the east coast, made it 
impossible to view the British Isles as having a rainfall régime 
solely produced by south-westerly winds. The far greater 
frequency of southerly and westerly winds than of easterly and 
northerly, and the fact that the latter occurred mainly at certain 
seasons, went far to explain the features both of the average rain- 
fall maps and of the isomeric maps. A sare by Mr. J. I. Craig-on 
“* A See-saw of Temperature between England and Egypt’ was 
also read, in which diagrams of lines of thermal equi-correlation 
with Egypt were given. 
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RAILWAY MATTERS. 


AccorDING to some figures in the report of the New 
Zealand Government Railways the cost per 10600 cubic feet 
of Pintsch gas is about 2s. Id. 


In the year ending June 30th, 1914, the existing subway 
lines in New York carried 340,413,103 passengers, or 
1,001,215 per working day. All the elevated lines together 
carried 311,473,568. The Second and Ninth Ave. lines 
made moderate gains ; the Third Ave. line gained heavily, 
and reached its limit of carrying capacity ; the Sixth Ave. 
line, including the west-side line above 53rd-street, showed 
a slight decrease. 

Tue first petrol-driven tramway car in Scotland, on 
the Stirling and Bridge of Allan route, has proved an 
unqualified success ; the passengers carried on the section 
where the new car has been in constant use have increased 
by no fewer than 24,300. The Corporation of Stirling 
will probably take the tramway system over after the 
war has ceased, and meantime the tramway company 
has obtained an extension of the licence permitting it to 
experiment with the petrol tramcar for another year. 





For many years F, H. Millener, experimental engineer 
of the Union Pacific Railway, has been working on wire- 
less telephone apparatus for direct communication with 
moving trains. He announces that his plans have been 
completed and a satisfactory system has been developed, 
whereby he is able to talk with a moving train a hundred 
miles away from the wireless transmitting station. Wire- 
less stations are to be established at Grand Island and 
North Platte, Neb., Cheyenne and Green River, Wyo., 
and Ogden, Utah. 

THERE appeared in a recent issue of Railway News 
particulars as to the number of railwaymen qualified to 
give first aid to the injured. These included Caledonian, 
1700; Cambrian, 1520; Great Central, 1800; Great 
Northern, 1200; Great Western, 6210; Lancashire and 
Yorkshire, 3500; London and North-Western, 8900 ; 
London and South-Western, 2192; London, Brighton 
and South Coast, 3020: Midland, 9898. The proportion 
to men employed is 10 per cent. on the London and 
North-Western and 14 per cent. on the Midland. 


WE hear that the Glasgow Corporation is experimenting 
with a new type of car in which the special features are 
the introduction of a capstan wheel and gearing in place 
of the ordinary brake wheel, to give more room on the 
platform ; a front exit on the platform for the convenience 
of downstairs passengers ; and the provision of a pivoted 
seat for individual passengers on the upper deck, so that 
the seats can be swung round to suit the direction of 
travelling. The pairs of seats are not in line so as to allow 
more shoulder room and a wider central gangway. 


AccorDING to the Railway News, an agitation is appar- 
ently being organised against the eyesight tests adopted 
hy one of the railway companies for their servants. 
Attention has recently been directed to the subject by 
Mr. E. Nettleship, F.R.C.S., F.R.S., consulting ophthalmic 
surgeon to St. Thomas’s Hospital, in a book dealing with 
cases of accidents to shipping and on railways due to 
defects of sight. Mr. Nettleship recalls the recom- 
mendation of the Departmental Committee of the Board 
of Trade on Colour Blindness that “in case of judicial 
inquiries as to collisions or accidents, witnesses giving 
evidence as to the nature or position of coloured signals 
or lights should be themselves tested for colour and form 
vision.”’ He goes on to urge that “it ought to be obli- 
gatory for these men and any others who give evidence 
as to signals to have their sight tested by expert examiners 
after every maritime or railroad accident in which the 
nature of the signals that are in question has to be inquired 
into.” 


THERE has just been published an order made by the 
Light Railway Commissioners, and confirmed by the Board 
of Trade, authorising the construction of light railways in 
Staffordshire from Trentham to Newcastle-under-Lyme 
and Silverdale, with the reconstruction and working of 
certain branch railways of the North Staffordshire Railway 
Company, as light railways under the Light Railways 
Acts, 1896 and 1912, and for other purposes. The usual 
full powers necessary to carry out and maintain the pro- 
posed works are given. The railways’ widening and 
deviations sanctioned are :—(1) A railway about three 
miles long beginning in Trentham and following the course 
of the Newcastle Canal. (2) A railway over three furlongs 
in length commencing in Newcastle-under-Lyme by a 
junction with the Pool Dam Branch Railway and terminat- 
ing with a junction with the Stoke to Market Drayton 
Railway. (3) A railway about the same length wholly 
situate in Silverdale. (4) A railway about two furlongs 
wholly situate in Trentham. The widenings and devia- 
tions affect the entire length of the Canal Extension Rail- 
way and also the Pool Dam Branch Railway. 


A REPORT has been issued by a Committee of the Rail- 
way Commission of the State of California, which was 
appointed to investigate the question of inductive inter- 
ference between different classes of parallel circuits. After 
a considerable amount of experimental work the Com- 
mittee summarises its conclusions as follows :—Inter- 
ference to telephone circuits under normal operating con- 
ditions of power circuits arises almost wholly from the 
harmonic voltages and currents of the power system. 
The effect of induction of the fundamental frequency 
on telephone circuits is comparatively unimportant 
unless it is of magnitude sufficient to constitute a physical 
hazard. Interference to telegraph and other signalling 
circuits is due principally to the fundamental and lower 
harmonics. The power circuit currents and voltages may 
be divided into two factors: balanced and residual, of 
which, for equal magnitude, the latter in general produce 
the greater inductive interference. Inductive inter- 
ference to communication circuits, arising from the 
balanced voltages and currents can in a large measure be 
prevented by means of an adequate system of trans- 
positions applied to both power and communication cir- 
cuits—assuming the latter are metallic—and situated with 
due regard to each other. Abnormal conditions and at 
times switching operations produce transient disturbances 
of a very severe character. A code of rules is recommended 


for the avoidance of harmful inductive effects. 








NOTES AND MEMORANDA. 





A CEMENT for making repairs on switchboards when | 


iron or other metal has to be fastened to marble may be 
made from thirty parts plaster of Paris, ten parts iron 
filings and half-part sal-ammoniac. These, states the 
American Machinist, are mixed with acetic acid to form 
a thin paste. This cement must always be used imme- 
diately after being mixed. 

Tuat the European war has already had a very bad 
effect on the exportation of motor cars from the United 
States is evident from the figures just published relating 
to the shipments during August last. These show that 
during the month mentioned only 451 cars, valued at 
£113,179, were exported from America, as compared with 
1315 and £249,963 in the preceding month and 2004 and 
£396,749 in August, 1913. The only country which 
approached its former purchases was Canada, which was 
responsible for no less than 55 per cent. of the cars exported 
and nearly 68 per cent. of the value. Every country 
showed decreased purchases, ranging from 43 per cent. 
in the case of South America to a total cessation as regards 
France and Germany. In the case of Great Britain, the 
fall in shipments was from 461 cars (£74,819) in August, 
1913, to only 27 (£7700) in the corresponding month of 
the current year. For the eight months ending with 
August the value of the shipments of motor cars from the 
United States amounted to only £4,298,273, as contrasted 
with £4,746,028 in the first eight months of 1913. 

TuHE Electrical World describes an interesting auxiliary 
generating and steam heating plant which is situated in 
the basement of a large office building in Portland, U.S.A. 
The plant consists of Stirling boilers of 3000 horse-power 
capacity, with a 100 per cent. overload capacity and using 
oil fuel; two 3500-kilowatt Curtis turbo-generators, two 
1500-kilowatt motor generator sets, two balancer sets, 
two exciter units, transformers, switchboards, &c. 
Normally, power is taken from the hydro-electric lines 
of the operating company, and the steam generators are 
kept floating or generating at a point which will just 
supply the steam heating load. Particular attention 
has been paid to the elimination of vibration, noise and 
heat. Extra heavy concrete foundations, separated from 
the foundations of the main building are employed, and 
a triple ceiling has been constructed. Special care has 
been taken in the balancing of the machines, and the 
axes of rotation of the large turbines are placed at right 
angles to that of the exciter turbine and motor generator 
sets, so that any vibrations will be broken up and not 
amplified in any way. 

WE are well accustomed to the utilisation of water power 
in large hydro-electric installations in the United States, 
Scandinavia, Canada and elsewhere, but a station which 
is illustrated in the Electrical Review of November 20th 
is probably unique, as showing a reversal of the ordinary 
procedure. It is to be found at Thayo-mindah, Queens- 
land, Australia, and was erected in 1895 under the authority 
of the Balloo Shire Council, in order to provide electric 
lighting in the vicinity. The water power is derived from 
an artesian bore well, which has a certified pressure when 
shut down of 270 lb. per square inch, and a working pr2s- 
sure of 190 lb. per square inch when the jet is playing on 
a Leffel water wheel. This source of power is being utilised 
to drive two dynamos, each of 10 kilowatts capacity, 
which supply current to a direct-current two-wire system, 
comprising eighty 50 candle-power metal-filament lamps, 
the number of consumers being twenty-five, and the voltage 
at consumers’ terminals 200 volts. There is no electricity 
supply for. power purposes, and there is no gas in the 
neighbourhood, so that the price which is charged for 
lighting, namely, Is. per week for each light, may be 
reckoned, under the circumstances, as very reasonable. 


Mr. F. C. Brown contributes to the Physical Review an 


account of an experimental investigation of the crystal | 


forms of metallic selenium and some of their properties. 
In this research a large number of new crystals of metallic 
selenium were formed, some of very large size. All of 
these forms, except one, are very transparent selectively 


to light, a large amount of light penetrating to a greater | 


depth than 0-2mm. All the crystal forms increase in 
conductivity when illuminated, and with but one excep- 
tion they have been observed to be doubly refracting. The 


action of light is in the selenium itself and not at the con- | 


tacts. Mechanical pressure produces a genuine change 
in the selenium, which may alter the conductivity more 
than a thousand times. The absolute change of con- 
ductivity in one crystal by constant illumination was 
proportional to the conductivity in the dark, when that 
conductivity was altered by pressures between one atmos- 
phere and 180 atmospheres. The temperature at which 
the crystals sublimate in mass influences the character of 
the wave length sensibility curves. The production of 
individual crystals of metallic selenium of large size opens 
up a wide field of investigation which promises to be free 
from some of the possible complexities in selenium cells. 

In the course of a leading article in its current issue, the 
Journal of Gas Lighting makes the suggestion that gas 
companies should take up the manufacture of sulphuric 
acid on a large scale. Gas undertakings, says our con- 
temporary, have a very good reason indeed, providing 
they are on a sufficiently large scale, for making sulphuric 
acid on their own account. But all gas companies, though 
producing spent oxide, are not individually large enough 
to manufacture sulphuric acid, and all do not convert 
their ammoniacal liquor into sulphate of ammonia. 
Many gas undertakings are perfectly qualified to enter 
upon its manufacture on their own account; but there 
is still another way in which the share or stockholders 
of the smaller companies may take up the manufacture ; 
that is, by private enterprise. In other words, by the 
formation of an independent manufacturing company or 
companies capitalised by the private money of gas share- 
holders, which company or companies would be quite 
of ordinary manufacturing and trading character, just 
as free from restrictions as are the present makers of 
sulphuric acid, and so competing with them on terms of 
perfect equality. Even larger gas undertakings might 
find it more economical to take advantage of such a scheme 
than manufacture on their own account, as, of course, a 
small plant cannot possibly work so economically as one 
of larger capacity, and one capable of meeting the require- 
ments for different grades of acid. 


MISCELLANEA. 


THE Navy Department of the United States Govern- 
ment has authorised the statement that the super-Dread- 
nought California is to be the first electrically-driven 
warship, and is to have a minimum speed of 21 knots. This 
departure, we understand, is the result of the successful 
operation of the United States collier Jupiter, further tests 
on which have recently been completed. 


Enaqurries in official quarters in Manchester show there 
are no more than 3000 unemployed in the city, the number 
being less than at the corresponding period last year, and 
5000 fewer than two years ago. At the same time, there 
is a large amount of distress arising from under-employ- 
ment among girls, whose wages only provide them with 
bare subsistence even in normal times. In the general 
engineering trade the demand for labour is said to exceed 
the supply. 


In the House of Commons recently, Sir W. Bull asked 
the Prime Minister if he would consider the advisability 
of making a pronouncement, without prejudice to Free 
Trade, to the effect that if manufacturers in this country 
would set up factories and machinery to make goods 
which before the war were almost exclusively manufac- 
tured in Germany and Austria, after the war was over the 
old conditions would not prevail by which their capital 
and enterprise would be lost. Mr. Asquith replied that 
he could not say more than that the Government would 
do all in its power, consistent with its general policy, to 
encourage the further employment both of capital and 
labour. 


Tue Cocos-Keeling Islands (named after Captain Keel- 
ing, who discovered them in 1609), amid which the Emden 
met her doom, are looked upon by some who have visited 
that tiny settlement as a kind of modern Arcadia. The 
climate is said to be suitable for those who suffer from lung 
trouble, though, like most places near the Equator, Cocos 
is subject to cyclones, and a terrible one that swept the 
island 38 years ago not only destroyed most of the buildings 
but left, as an aftermath, a horrible stream of dark fluid 
that smelt like rotten eggs, and poisoned all the fish in the 
surrounding sea for miles. It was supposed that the 
terrific storm had stimulated into activity a submarine 
voleano. Cocos is still the property of a Scotch family 
called Ross, which has governed the settlement for genera- 
tions. 


THE ideal region for an electric vehicle is a flat country 
like Holland or Florida. To rise in level means expenditure 
in energy. Hilly countries exhaust the storage batteries 
of electric vehicles. Theoretically, of course, this is not 
an incontrovertible proposition. In the long run the ups 
and downs must cancel, and if all the watt-hours of work 
done against gravitation in climbing a hill were restored 
when gravitation was allowed to drive the vehicle down 
hill the drain on the storage battery need not be more than 
when running over the same length of level road. In 
some mountain electric railroads of Switzerland using 
three-phase induction motors these machines are utilised 
as generators when the car is descending so as to help 
drive some other car on the ascent. In the great majority 
of cases, however, electric vehicles make no attempt to 
regenerate on the downward path. 


IN an early issue we hope to publish an article on the 
application of eleetricity to agriculture. On the Continent 
a great deal has been done in this direction, and we have 
no doubt that in a short time this matter will receive 
attention here. In a paper read a few weeks ago in 
America, the author, Mr. J. E. Davidson, pointed out 
that a company cannot afford to supply electricity to a 
| rural territory unless the yearly revenue is equivalent to 
50 per cent. of the cost of construction of the extension, 
including the usual overhead expenses. Contracts for 
rural electric service should be closed before construction 
| work is started, and they should cover a period of not less 
than 10 years, and preferably 15 or 20 years. The author 
' recommended rates made up of a fixed charge based on 
the maximum peak demand for a season with an additional 
| meter charge based on the peak demand per month. 
Irrigation pumping by electricity can be made desirable 
for consumers and profitable to the central station company 
if a large installation is made to serve several land tracts 
in rotation. Data from actual installations rated at 
2 horse-power to 20 horse-power were also included, cover- 
ing the number of acres irrigated per horse-power and the 
cost of energy per acre per annum. The average cost of 
energy per acre irrigated was £1 3s. a year. By installing 
motors to pump water and operate farm machinery in the 
Yakima Valley, Washington, the Pacific Power and Light 
Company has provided itself with a load which brings in 
£10 per horse-power per year. 


Mucs criticism has arisen, writes the Canadian corre- 
spondent of the Ironmonger, since the beginning of the war, 
| from the fact that Germany has been drawing her supplies 
of nickel for naval armament from the Canadian nickel 
mines of the Sudbury district. The only other important 
source of supply of this metal in the world is in the French 
Colony of New Caledonia, which is, of course, barred to the 
Germans. For some time it has been pointed out that 
Canada had it in her power’to cripple Germany as a sea 
power by putting an embargo on the export of nickel out- 
side of the Empire. A practical difficulty in the way of 
making such a step effective is that nickel is only exported 
in the form of matte, to be refined in the United States. 
The International Nickel Company of the United States, 
which controls the principal Sudbury mines, is still at 
liberty to dispose of the refined product as it pleases, the 
proportion which under normal conditions finds its way 
to the German market being stated at about 60 per cent. 
The Canadian Government has now prohibited the export 
of nickel to all foreign ports in Europe and on the Mediter- 
ranean and Black Seas save France, Russia (except Baltic 
ports), Spain, and Portugal. But this does not prohibit 
the export of the nickel matte to the United States, and 
there is apparently nothing to hinder the refined metal 
being shipped from thence to Denmark, Holland, or Italy, 
and reaching Germany or Austria. It is understood, how- 
ever, that the American interests controlling the Sudbury 
mines have given assurances that no part of the output 
will be furnished either directly or indirectly to Germany 
\or Austria. : 
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The Hardening of Metals. 


THE specially organised meeting of the Faraday 
Society on Monday last, when the problems involved 
in the hardening of metals were discussed by eminent 
experts, was more profitable and successful than such 
gatherings frequently are. It was opened by short 
addresses from the chairman, Sir Robert Hadfield, 
and Dr. Beilby, the apostle-in-chief of the amorphous 
theory of hardening. There followed a group of 
short papers by men like Edwards, McCance, Hum- 
frey, Desch, Lowry, and Professor Howe, who are 
recognised authorities on this subject, and by a 
letter from Dr. Stead, which showed that that 
eminent metallurgist is to be classed, if not quite so 
whole-heartedly as the illustrious chairman, among 
the carbonists. On another page we reprint Sir 
Robert Hadfield’s interesting address, with its allusion 
to a sample of ancient steel which had lain buried 
for 2000 years or more, to be recently hardened in 
his laboratory, and a general, but necessarily brief, 
report of the papers and discussion. We make no 
attempt to abstract the papers, because we have learnt 
from the experience of others as much as from our 
own that to try to epitomise the opinions of theorists 
upon metallurgical subjects of this kind is to deliver 
oneself to the enemy. Even the experts themselves, 
members of the esoteric circle, who may be presumed 
to understand more clearly than others, outside the 
circle, what each other means, occasionally, as Pro- 
fessor Edwards asserted on Monday night, attribute 
to one another opinions which they do not hold. We 
shall not venture where they tread with so much 
danger, but shall endeavour—the effort is almost 
as risky—to sum up in very general terms the present 
position as far as we were able to obtain an insight 
into it from the views of the authors and speakers. 

It appears that the theorists can be divided into 
two schools: those who believe that hardness is 
due to the.solution of carbon in iron, and those who 
believe that hardness is not necessarily due to carbon, 
but is produced by certain arrangements of the 
molecular structure of the metal. On the very face 
of the whole problem, then, we are faced by the 
difficulty that what may be true of metals with which 
carbon does enter into solid solution cannot be true 
of metals with which carbon will not enter into solid 
solution. We may perhaps be permitted here to 
give a homely illustration of what a solid solution is, 
because to the general reader it seems to imply almost 
a contradiction of terms. If salt be placed in water 
we know that it is dissolved; that is to say, the 
molecules of the salt have in some manner interlaced 
themselves with the molecules of the water. If, 
now, we could bring the solution to a solid state by 
freezing we should get what the metallurgists call a 
solid solution—a mass composed of crystals, each of 
which contained salt in solution in ice. As a matter 
of fact we cannot do that with salt, because on 
freezing the salt crystallises out, but when carbon and 
iron are brought together at a high temperature the 
carbon dissolves in the iron, and when the iron re- 
solidifies—that is, the equivalent of freezing the salt 
solution—part of the carbon still remains dissolved 
in it; thus we get a solid solution of carbon in iron. 
An actual example of two metals may make the 
condition more comprehensible. If lead and zinc 
be melted together and then cooled, it is found that 
the lead always retains 1.6 per cent. of the zinc and 
the zinc about 1.2 per cent. of the lead, and the 
“solid solution ” of each metal in the other is “ such 
an intimate mixture that the highest power of the 
microscope cannot detect a second constituent ” 
(Roberts-Austen), hence a solid solution may be 
defined as ‘‘a homogeneous mixture of two or more 
substances in the solid state,” and “as a general 
rule solid solutions crystallise in a form identical 
with or very closely approximating to that con- 
stituent which predominates ” (Roberts-Austen). It 
is this solution on which the theory, according to the 





carbonists, depends. Unfortunately, carbon resolutely 
refuses to dissolve in anything else but iron, even in 
dea | nickel, which is, in some ways, so closely akin to iron, 
and hence, as we have said, the theory cannot be 
extended to non-ferrous metals—the bronzes, for 
example. If we understand aright the object of the 
anti-carbonists, they desire to find an explanation 
of hardening which will cover all metals, not steels 
alone, and therefore they look for some other explana- 
tion than the solid solution of carbon. They point 
out, for example, that iron and many other metals 
may be hardened by cold working; that is, by the 
disturbance of the general crystalline structure ; 
but against this fact we have to place the fact that 
no amount of working will ever make iron as hard, 
or anything like as hard, as the proper heat treat- 
ment of carbon steel. Another argument is that some 
of the copper-tin alloys are exceedingly hard ; but 
Sir Robert Hadfield has pointed out that there is no 
real resemblance between the hardness amounting 
to great brittleness of such bronzes and the tough- 
hardness, if we may so call it, of steel. Turning now 
to the theory of the anti-carbonists, as we have 
called them—though even they appear to admit that 
carbon has some indirect influence in the hardening 
process—we find ourselves in some difficulty, because 
they appear to be endeavouring to build up an 
hypothesis on rather vague foundations. Taking, 
however, Mr. Humfrey’s paper and Dr. Beilby’s 
remarks, we understand the theory as applied to iron 
to be somewhat as follows. There are recognised to 
be two, possibly three, kinds of crystalline iron, the a, 
the y, and the problematical 8. In changing from one 
form to the other an amorphous state must be passed 
through, and this amorphous state, according to Dr. 
Beilby and Mr. Humfrey, “is known to be one of 
particular hardness in practically all metals.” The 
act of hardening, then, turns upon fixing this amor- 
phous state in the metal with which we are dealing. 
It may apparently be produced by cold working, as 
hammering, rolling, or drawing, and in that case 
remains until heat treatment restores the crystalline 
form ; or it may be induced by heat. At a certain 
temperature iron, taking it as an example, starts to 
change from one allotropic form a to another allo- 
tropic form, say, y; in the process of change it 
becomes allotropic; now if, whilst it is in that 
condition we arrest all change by suddenly cooling 
the metal we have the bulk of it petrified in the 
amorphous or hard condition. This, as we under- 
stand it, is the theory according to the amorphists. 
The indirect influence of carbon, following their 
explanation, is that it affects the temperature at 
which the changes take place. Perhaps to defend 
ourselves from misrepresentation of the theory, we 
ought to give the actual words of one of the exponents. 
We quote, then, Mr. Humphrey’s summary :—“ The 
hard structure which can be produced in carbon 
steels by quenching and in certain alloy steels by 
normal cooling, is due to the presence of a hard 
amorphous solution of a iron and iron carbide, which 
solution may be compared to Beilby’s amorphous 
phase formed by overstrain. To explain the forma- 
tion of this amorphous phase, the author advances 
a theory that the passage of a substance from one 
allotropic modification to another of different cry- 
stalline form involves the temporary formation of an 
amorphous state, corresponding to the liquid phase 
of the modification about to be formed. In steels 
such a change occurs at Ar 3; and if, due to sudden 
cooling or to the presence of certain alloyed elements, 
the change-point is lowered to a temperature below 
that at which crystallisation in the viscous mass 
becomes difficult, then the amorphous form will be 
retained in a metastable form in the cold.” There 
are many variations, many modifications of this 
basal theory, but, even if we felt competent for 
the task, it would take far too much space to consider 
them all. We must, however, mention the interesting 
view put forward by Mr. McCance, who discusses the 
theory that inter-strain caused by heat brings about 
the amorphous hard condition. With regard to car- 
bon, the author makes the following statement, which 
would. appear to call for an answer from the carbonists. 
“Tf the hardness were the direct consequence of 
carbon in solution, the hardness would be proportional 
to the amount of carbon dissolved. That it is not so 
shows that the action of carbon is indirect, and that 
the hardening element is the iron itself.” We do not 
think this position is tenable; there is no reason 
that we know of for the assertion that the “ hardness 
should be proportional to the amount of carbon 
dissolved.” In all probability, a certain amount 
of carbon produces all the hardness possible, and the 
addition of more carbon cannot increase it. In other 
words, hardness plotted against carbon content 
becomes asymptotic. 

If we have succeeded in giving the general reader 
any idea of the diversity of opinion that exists amongst 
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experts as to the cause of hardness, we shall be justi- 
fied in asking him to agree with us that the establish- 
ment of a special committee of the Institution of 
Mechanical Engineers, to study the question of hard- 
ness, is an excellent thing, and that Sir Robert Had- 
field’s offer of a prize both here and in America to en- 
courage research on the effect of carbon on the hard- 
ening of steel, is equally admirable. Of all metals in 
common use, steel is undoubtedly by far the most 
valuable, some thousands of times more valuable than 
gold, and it behoves a generation which prides itself 
on its scientific knowledge, and its application of 
science to industry, to do all in its power to obtain 
clear ideas and a perfect understanding of its nature 
and properties. 


Coal for the Enemy. 


Ir may be an appropriate occasion to discuss the 
question as to whether any real foundation exists 
for the statements made recently in certain circles, 
and to which the attention of the Prime Minister 
was drawn in the House of Commons a fortnight ago, 
to the effect that considerably larger quantities of 
British coal have been exported to various ports in 
the North Sea since the outbreak of the war than in 
the corresponding period of 1913, the inference being 
that supplies of coal have thereby been furnished 
indirectly for the purposes of an alien enemy. In 
the first place, it may be asserted that the use of 
British coal, or, more correctly, the Welsh smokeless 
variety, according to Teutonic authorities of 
about two years ago, has been discontinued by the 
German navy for the home fleet for many years past, 
this particular class of fuel having been replaced by 
certain Westphalian qualities which are claimed to 
be equal to the Welsh product. On the other hand 
it is quite possible that a quantity of Welsh coal 
may have found its way—not in recent months— 
to oversea depots, where it may have become avail- 
able for German warships in transmarine localities. 
We are, however, not so much concerned for the 
moment with this side of the subject as with the ship- 
ments of coal from Great Britain to Sweden, Norway, 
Denmark, and Holland in the first three months of the 
war. Now, if these countries have purchased con- 
siderably larger tonnages of British coal than in the 
equivalent period in 1913, the extra quantities must 
either have been required to replace deficiencies in 
supplies from other sources, or they have been bought 
for the purpose of assisting in meeting the needs of 
the German shipyards or mercantile marine in the 
Baltic, or for supplying the necessities of neutral 
vessels which have been employed by the alien enemy 
as auxiliaries. The idea that the four countries in 
question have themselves been in want of a much 
larger tonnage than usual for national requirements 
may be dismissed as being impossible under the 
present situation of international trade. 

If we take the first ten months of the present year, 
it is found that our exports of coal to Sweden have 
decreased by about 200,000 tons, as compared with 
the equivalent period in 1913, and the tonnage sent to 
Holland has diminished by 147,000 tons, but the quan- 
tity shipped to Norway has expanded by 216,000 tons, 
and that to Denmark by 87,000 tons in the same 
months respectively. Although these figures appear 
to represent what may be termed normal fluctuations, 
extending over nearly a year, it is of particular im- 
portance to take into account the statistics for the 
three months ended with October, because they pre- 
sent the case in a totally different light. Thus, in 
the case of Sweden, the exports of British coal 
amounted to 198,000 tons in August, 633,000 tons in 
September, and 525,000 tons in October. The 
figures for Norway are 253,000 tons, 233,000 tons, 
and 197,000 tons respectively ; Denmark imported 
243,000 tons, 405,000 tons, and 313,000 tons; and 
Holland received 165,000 tons, 276,000 tons, and 
108,000 tons in the same months respectively. 
A simple calculation indicates that, as com- 
pared with the monthly average for the first ten 
months, the total of 1,356,000 tons forwarded to 
Sweden in August, September, and October shows 
an excess quantity of 282,000 tons, to Norway a 
quantity larger by 53,000 tons, to Denmark an in- 
crease of 187,000 tons, and to Holland an advance 
of 81,000 tons in the three months in question. The 
figures for Sweden, Norway, and Denmark certainly 
give rise to the suspicion that the extra quantities 
of British coal requisitioned in the three months 
were or are being utilised for purposes other than 
the direct and national requirements of those countries. 
We do not place Holland in the same category, for 
the simple reason that the tonnage of German coal 
sent to Holland, which exceeds 7,000,000 tons per 
annum under normal circumstances, experienced 
a decline of 681,000 tons in August and September 
alone as contrasted with the corresponding months 








in 1913. But what do we find with regard to the 
three other countries? The Teutonic exports to 
these countries are dominated by the Westphalian 
Coal Syndicate, and are comparatively insignificant. 
In 1913, for instance, the German tonnage sent to 
Sweden only amounted to 394,000 tons, as compared 
with 324,000 tons in 1912; to Norway 93,000 tons, 
as against 101,000 tons; and to Denmark 307,000 
tons, as contrasted with 317,000 tons in the pre- 
ceding year respectively. The figures make a total 
of 794,000 tons of Teutonic coal forwarded to the three 
countries combined in the whole of 1913, whereas 
the latter have imported an additional quantity of 
522,000 tons of British coal in the short term of three 
months under consideration. If, then, the three 
countries concerned had desired merely to substitute 
British coal for German, they would only have re- 
quired an additional quantity of 198,000 tons in the 
three months on the basis of the average monthly 
consumption of Teutonic coal in 1913, thus leaving 
to be accounted for a total difference of 324,000 tons. 

It is important to observe in this connection that 
a part of the German export trade in coal, which was 
paralysed in the first month of mobilisation, made a 
remarkable recovery in September, as is shown, 
according to the official statistics, by the expansion 
in the quantity of coal delivered to Holland from 
67,000 tons in August to 518,000 tons in September, 
and it is reasonable to assume that a similar observa- 
tion also applies to Denmark, if it does not likewise 
include Sweden and Norway. But even if the latter 
two countries cannot be comprised in this assumption, 
the fact that the three countries imported a quantity 
of British coal larger by 522,000 tons in the brief 
period of three months than the average monthly 
imports in the ten months of this year—a quantity 
representing 65 per cent. of the total imports from 
Germany in the whole of 1913—tends to confirm the 
suspicion that a considerable tonnage of British coal 
was despatched to the three countries in question, 
in the three months, in excess of their own national 
requirements, especially having regard to existing 
conditions of trade and industry in those parts of 
Europe, and that a large portion of the extra tonnage 
was destined for the purposes of an enemy. If the 
Prime Minister had been acquainted with the coal 
import figures of Norway, Sweden, and Denmark 
from Germany when replying to questions in the 
House of Commons a fortnight ago, it is probable that 
his observations would scarcely have assumed the 
form which they did. The Minister on that occasion 
said that he thought the excess in the import of 
coal from this country into Scandinavian countries 
was not due so much—was not due at all—to the coal 
being ultimately destined for Germany as to the fact 
that those countries were deprived for the time being 
of the supplies which they had been accustomed to 
receive from the enemy country. This statement, 
however, was subsequently qualified by the Prime 
Minister expressing doubts as to whether any sub- 
stantial part of the excess tonnage had been re- 
exported to Germany. But, as we have already 
shown, if every ton of German coal used by Sweden 
Norway, and Denmark under normal circumstances 
had been replaced by British coal throughout the 
three months, there would still remain a balance of 
the considerable quantity of 324,000 tons to be 
accounted for. If this tonnage has not been re- 
exported to Germany or been requisitioned by the 
latter for the requirements of navy auxiliaries and 
of neutral vessels used by Germany for various 
purposes, there is no other possible explanation 
for the exercise of such an abnormal demand by the 
three countries in question in the three months. All 
the circumstances of the case point to the urgent 
necessity of the Government taking energetic mea- 
sures to prevent any repetition of such an excep- 
tional demand from those quarters, or, at least, to 
prevent the fulfilment of any questionable transac- 
tions of this kind in the future. 


The Friedrichshafen Air Raid. 


OncE again the British Naval Air Service has 
shown us the quality of the men in its ranks and has 
demonstrated, in a manner convincing even to the 
Germans, that the Zeppelin is not the unchallenged 
mistress of the air. The Admiralty, in its account 
of the air raid carried out last Saturday morning on 
the Friedrichshafen Zeppelin factory, speaks of the 
deed as “a fine feat of arms.” It was certainly all 
that and more. Difficult weather conditions and 
mountainous country might well deter anyone even 
in peace time from making a cross-country journey 
and back of 250 miles. As it actually was conducted, 
nearly the whole of the route was over the enemy’s 
territory, while at the turning point there was the 
certain knowledge that the aviators would receive 
every attention from guns, mitrailleuses, and rifles. 





Yet the journey was accomplished, bombs were 
dropped on the factory, inflicting almost certainly 
serious damage, and two out of the three pilots 
returned safely to French territory. The aviators 
concerned were Squadron-Commander EK. F. Brigys, 
Flight-Commander J. T. Babington, and Flight- 
Lieutenant 8. V. Sippe. It is pretty clearly indicated 
that they started from somewhere in the neighbour- 
hood of Belfort, and it may be accepted that they 
followed the valley of the Rhine eastwards until they 
reached Lake Constance, on the farther shore of which 
the factory is situated. Here in succession tliey 
dropped and circled round the workshops while 
discharging their bombs. Commander Briggs, we 
are unfortunately almost bound to conclude, was 
shot down, wounded and made prisoner. His com- 
panions, although their machines suffered damage 
from the gun fire, succeeded in making off and 
returned safely to France. How much material 
damage was inflicted is not clear. The Germans 
say but little was done. Our aviators * report 
positively that all bombs reached their objective,” 
and that the damage caused was serious. Kven 
though it were not, the moral effect of this and the 
previous air raids on the enemy’s airship sheds will 
be worth the risks and losses involved. It may he 
noted that Saturday’s raid, like that on the Diissel- 
dorf shed last month, was apparently carried out 
on single-seater scouting machines—Sopwith’s at 
Diisseldorf and Avro’s at Friedrichshafen. Lieutenant 
Sippe took part in both. 


Submarines and Ramming ‘Tactics. 


As the war progresses the value and the limitations 
of the submarine in active service are gradually being 
resolved. Equally, too, are we being enlightened 
as to the best method of replying to the menace of 
its attack. There is some reason for believing 
that our most modern warships are . considerably 
less vulnerable to submarine torpedo attack than 
our older vessels. It is true that up to the 
present those ships that have been lost from this 
cause have been vessels of obsolete or obsolescent 
design. The reason obviously is that they, and not 
the modern vessels, have been most exposed to sub- 
marine attack by the nature of their duties. It is 
probable that in the design of a Dreadnought battle- 
ship or cruiser special attention is devoted to securing 
immunity. But to rely wholly on any such means 
would, in our opinion, be to proceed in thie 
wrong direction. The correct reply to the submarine 
should be offensive and not defensive. Of the sub- 
marines so far authentically reported lost in action 
only one has perished by strictly defensive means, 
namely, the D 5, when she struck a mine off Yarmouth. 
We do not know yet how the E3 was sunk. The 
Birmingham sank one by gunfire. The Badger, 
according to the British official report, sank anothie1 
by ramming. We have now to add another, the 
U 18, also placed out of action by ramming. A third, 
but unofficial, report of a submarine being sunk by 
ramming came from Dunkirk on the 15th. It is 
possible that the three last instances will provide an 
inspiration for a future policy, and that just as the 
bayonet is once again the ultimate weapon of our 
infantry, so, too, will there be a reversion to ramming 
tactics for certain work in the Navy. Modern con- 
ditions will not permit of all ships being designed with 
a ram, for all could not use it effectively. Specialisa- 
tion will have its say, and we may therefore expect 
to witness the development of a special class of 
vessel, the submarine destroyer, a very fast, very 
easily manceuvred vessel particularly designed for 
ramming submarines, and perhaps itself submersible, 
or partially so. 








THE WAR AND THE BRITISH ENGINEER. 
(By our Special Commissioner.) 
No. VII.* 
THE EFFECT OF THE BRITISH BANKING SYSTEM. 


Tue haze that was thrown over the financial 
position by the moratorium and the closing of the 
Stock Exchange has not yet been more than partially 
cleared, but every day we have lived since the out- 
break of the war has helped us to an understanding 
of the manner in which the British banking system 
has affected British interests in the present crisis. 
One thing, at all events, is fairly obvious, and that is 
that Britain’s financial position to-day is far more 
sound on general principles for practical purposes than 
that of any other country, even including the non- 
belligerent countries. The credit of our ally France 
too is head and shoulders above that of any other 
country, in spite of the fact that her territory has been 
invaded. At first sight it is difficult to ascertain 
why this should be, for it is unquestionable that 








* No. VI. appeared October 16th. 
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Britain and France between them have more out- 
standing debtors from whom they cannot hope to 
collect their money until the war is over than all 
other countries put together. And the irony of this 
situation lies in the fact that our heaviest debtors 
are our enemies, Germany, Austria, and Turkey, 
all of whom owe us immense sums of money. The 
man in the street hardly realises yet that it is Britain 
and France which have provided those sinews of war 
that have enabled our enemies to fight us. 

This anomalous situation has been brought about 
by our banking system and has caused us to stand 
face to face with the extraordinary fact that before 
we can hope to collect our money we must smash 
up the people who owe it to us. The judicious 
creditor does not, as a rule, try to render his debtor 
bankrupt unless he is fully aware that he cannot 
possibly get any of his money without doing so. Yet 
this is what we must do with our enemies to-day. 


The money lent by us to Germany and Austria has 
been borrowed on the credit of those countries, and 
national credit is mainly based upon the resources 
and stock-in-trade of the countries concerned and, 
above all, upon their estimated stability. 

The great and overwhelming mistake that British 
financial people have made was the assumption that 
the German Empire, its prestige, and its existence 
could never be menaced. On that assumption both 
Britain and France have lavished loans upon Ger- 


many with the feeling that as long as the German 
Empire remained intact their money was secure. 
They little thought that Germany would go to war 
with England and France for the purpose of repudiat- 
ing her liabilities, or, in other words, of claiming 
large indemnities which would have the effect of 
wiping out those debts. But that is what has 
happened, and the sooner we realise the fact the 
better. 

Unfortunately, Britain and France, as the creditors, 
can only get their money back by first of all bringing 
their debtor to his knees. To do this we must so 
weaken him that his credit will be practically wiped 
out. Thus his capacity for repayment will be 
immeasurably reduced. This means that after the 
war we shall have to wait a very long time before 
Germany can repay us in full. To obtain that pay- 
ment at all will require the most careful and intelligent 
measures when it comes to a settlement after the war. 
Perhaps the best way of grasping the meaning of 
the situation is that every time we sink 2» German 
battleship we are destroying something which repre- 
sented an asset and formed a part of that credit on 
which Germany has borrowed money from us. That 
is the deplorable pass into which that soulless machine, 
the British banking system, has plunged us, and the 
splendid credit still enjoyed by Britain is not due to 
our banking system, but to the world’s conviction 
that Great Britain and her allies will be strong enough, 
not only to overcome their enemies, but to straighten 
out the mistakes of our banks by eventually collecting 
the money that they have lent to the enemy. 

| am not suggesting that our banking methods are 
all wrong, for their avoidance of anything in the shape 
of the “ wild cat’? schemes indulged in by the con- 
tinental banks no doubt has strengthened our position 
to-day. But the fact remains that instead of using 
their funds for the development of British industries, 
they have over and over again lent their money to 
German banks which were quite prepared to use it 
to develop the industries of that country. 

Superficial critics of the British manufacturer 
are never tired of saying, ‘‘ Why don’t you extend 
your works? Why don’t you equip yourself 
to tackle this, that, and the other? Why don’t 
you make arrangements to deliver promptly ? Why 
is it, when you are inundated with inquiries, you let 
them go?’ The answer is simple. Every engineer- 
ing works in this country, except, of course, those 
alien enemy concerns which are financed from abroad, 
is a unit in itself. It is self-contained and its out- 
put is limited by its means. 

But when it comes to the banks the chances of the 
British manufacturer are still further handicapped. 
In almost any country in the world except the British 
Empire a bond fide engineering contract is to all 
intents and purposes a negotiable asset. A firm of 
good reputation has merely to take that contract to 
his banker, show him that he will have to remain out 
of his money for some time, and the banker will 
relieve him of all anxiety about the labour and material 
which he will have to pay for in the process of manu- 
facture, and so the manufacturer can go ahead with 
his contract, and even with extensions if necessary. 

In Great Britain there are probably less than a 
hundred engineering firms whose capital exceeds 
£1,000,000. Those whose capital amounts to several 
millions can probably be numbered on the fingers of 
both hands. There are certainly a thousand firms 
whose capital is less than £100,000, and nine-tenths 
of that capital is tightly tied up. To a firm with a 
capital of £100,000 an order amounting to £20,000 
IS a very serious ma’‘ter, especially if payment is to 
be held up for any length of time. In Germany it is 
nothing of the sort, as a bank steps in at once and will 
not only lend the money for the purpose of executing 
the order, but for extensions of plant if necessary. 
Ne were not always handicapped in this manner. 
It is the advent of the joint stock banking principle 
which has been the great factor in checking our 
industrial progress, and especially the progress of our 





smaller firms, which, after all, are the backbone of our 
industry. 

In the good old days, when British engineering was 
in its infancy, when small wayside smithies and 
foundries developed into engineering works with such 
steady and continual success that many of our biggest 
works to-day owe their present position to such in- 
significant beginnings, the British bankers were largely 
—if not mainly—responsible for that progress. 
Banks in those days were individual concerns. They 
realised that their own success lay in promoting the 
industries which were carried on in their immediate 
neighbourhood by their own customers. They 
realised, in fact, that it was not merely their duty, 
but that it was for their own well-being to support 
those customers, without whom the banks would have 
to close their doors. In those days, it is true, the 
bankers had not the same facilities for using the 
money of their customers for international purposes ; 
international schemes were then comparatively few 
and far between. The “ London money market,’ too, 
was a small affair compared with the colossal manipu- 
lation of British funds which has since come into being, 
and we must admit that the banker had by no means 
the temptations then that he has to-day to look 
away from his locality for his business. 

Little by little those individual banks have been 
absorbed into the system of that huge joint stock 
octopus until at the present day, colossal as is the 
British banking system, it has developed into one 
great soulless machine for making money in the 
simplest and what, until the war broke out, was 
considered the safest manner. In so doing it ignored 
entirely the interests of the British industrialist who 
placed his money in the banks. 

Under the old system of individual banking, if an 
engineer wanted to increase his business, he had 
merely to go to his banker, talk matters over, explain 
to him the benefits he expected to derive, and draw 
any money that he might require, provided that the 
banker was satisfied that the money was required for 
a legitimate purpose, and that the standing of the 
borrower was such as to warrant the risk. To-day 
all that is done away with except in a few isolated 
eases. If an engineering firm which for fifty 
years has had a good account with its bank wishes 
to borrow money, it must either deposit marketable 
securities to considerably more than the value of the 
money borrowed or the directors must enter into a 
joint and several guarantee for a comparatively 
small overdraft. An overdraft, that is to say, which 
anyone of the signatories could individually refund 
over and over again. 

In short, the banks have agreed between themselves 
that their business, as far as dealing with manufac- 
turers is concerned, shall be carried on purely on the 
lines of pawnbroking. Now, the pawnbroker is an 
extremely useful man, he takes no risks. and he makes 
his profits out of the poverty of his clients. But a 
system of banking which is based on those rules is 
not one which is likely to tend to the development 
of industries. Just as it is useless for the Govern- 
ment to pretend that it is assisting the British manu- 
facturer until it has done away with the fundamental 
evils whi h surround its policy with regard to our 
industries, explained in previous articles, so it is 
absurd for British bankers to pretend to be willing 
to assist our manufacturers as long as they adhere to 
their present methods. 

It would seem that there are still many people who 
do not realise why it is that the bankers of every 
other country in the world habitually assist their 
own business people, whilst our bankers do not. 
And yet the answer is simple enough. London is 
the centre of the world’s money market, and however 
elaborate and considerable the banking arrangements 
of other countries may be, they are all, comparatively 
speaking, provincial or parochial. Their interests 
are far more local than our own, and their facilities 
for the rapid handling and placing of money are by 
no means as great. Foreign bankers of importance 
find it necessary to have an establishment in London 
for—whatever their business may be in their own 
country—the pivot on which everything financial 
turns is London. The fact that everybody first of 
all comes to London to find money has told against 
the development of British industries, because it has 
checked the incentive to British banks to establish 
themselves abroad. Consequently, we have allowed 
foreign bankers, who often have opportunities to 
place overseas business, to absorb that trade. When 
those foreign banks want money they come to London 
to get it. Naturally enough, however, they place 
their orders in their own countries. Our banks, 
which will not lend to our British manufacturers, 
except under conditions that they cannot afford to 
accept, willingly lend their money to those foreign 
banking concerns which are prepared with the neces- 
sary security. From the point of view of sound and 
soulless banking the policy of our banks would seem 
to be logically correct. And so it would be if they had 
a guarantee that the world would for ever be at peace, 
for bankers, like everybody else, are out to make 
money, and the British banking machine has been 
designed, after years of elaborate scheming, so as to 
make money without risk. Our banks had solved 
that problem except as far as war risks were concerned. 
It is true that in the process our own industries have 
been allowed to suffer to an extent which is appalling 
and beyond calculation. In fact, it is a tribute to 





the innate strength and persistent courage of our 
manufacturers that they have been able to retain 
their present supremacy in the world’s markets in 
the face of the difficulties placed in their way by the 
banks. 

What I should like every engineering firm in 
this country to understand is, that, over and over 
again, when it has been competing with a German 
firm for a certain contract, it has lost the work because 
it could not give the credit which its German competitor 
was prepared to give, and that its own money was 
being used by its bank through the London money 
market to finance the German and allow him to take 
the order which should have come to this country. 
It is practically only in British finance that the man 
who pays the piper has no voice whatever in calling 
the tune ; in other words, where the people who keep 
the banks going have no means of making the banks 
study their interests. 

This war, as I have already pointed out, will clear 
up a multitude of things, and will, in fact, produce 
a new business world. The process of unravelling 
the financial tangle will be at once a most difficult and 
protracted task. I have said that the process of 
lending money to German banks was sound enough 
from the bankers’ point of view, as long as there was 
no war. But now that we are at war with Germany 
and Austria the whole policy falls to pieces. The time 
has therefore come when, if Great Britain is to reap 
any trade advantages from the war, all people con- 
cerned in trade, that is to say, who place their money 
in British banks, must find a means of making the 
banks alter their attitude to their customers. The 
funds in the hands of the banks after the war must 
be utilised to develop British industries at home and 
abroad. Already the Government is talking vaguely 
of establishing land banks, but there is a feeling that 
the authorities concerned have not really studied 
the question very deeply. It is satisfactory, however, 
to find the Government, which up to the present has 
done so much to damage British industrial interests, 
even talking of a step which will tend to promote 
them. 








LOSS OF H.M.S. BULWARK. 





WE deeply regret to have to report that in the House 
of Commons yesterday Mr. Churchill announced 
that the battleship Bulwark blew up at Sheerness 
at 7.53 in the morning. The Vice and Rear- 
Admiral who were present are convinced that it was 
an internal magazine explosion which rent the ship 
asunder. There was no great upheaval of water and 
the ship had entirely disappeared when the smoke 
had cleared away. An inquiry is to be held to-day— 
Friday. The complement of the vessel was normally 
750 men ; only twelve lives were saved. 

The Bulwark was a pre-Dreadnought battleship, 
completed in 1902. She carried four 12in. 40-calibre 
guns and twelve 6in. guns ; had a Qin. belt amidships 
and a 6in. belt at the bow. Her sisters are the 
London and Venerable. Her displacement was 
15,000 tons, her water line length 411ft., her beam 
75ft., and her draught 29ft. Her speed was about 
18 knots. She had twin screws driven by three- 
cylinder engines, and her boilers were of the Belle- 
ville type. She cost about one million pounds 
sterling to build. Although a crack ship of her time, 
her loss only removes from the Navy another obso- 
lescent vessel, but it is none the less to be very 
deeply deplored, if only because of the great toll of 
valuable lives. 
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DIESEL PUMPING PLANT FOR THE GLADSTONE 
DOCK. LIVERPOOL. 


TuE illustration given above represents a view of the 
pumping plant for the Gladstone Dock, Liverpool. The 
length of this huge dock is 1050ft., and the contents on a 
tide rising to 18ft. above Old Dock sill is seven million 
cubic feet. The pumping machinery is capable of remov- 
ing the whole of the water within 2} hours, or at the rate 
of 1300 tons per minute. The well is 104ft. long by 20ft. 
wide and 25ft. high, and communicates with the dock by 
means of two culverts, each 8ft. 6in. wide and 12ft. 6in. 
high, having an area of 98} square feet coming from the 
south side and another of similar area leading from the 
north side under the dock sill. The pumping plant con- 
sists of five Worthington pumps, having discharge pipes 
54in. diameter, each having a valve operated by a hydraulic 
cylinder working under 800 lb. pressure per square inch. 
Each pump is driven direct at a speed of 180 revolutions 
per minute by a four-cylinder Diesel engine of 1000 brake 
horse-power. These engines are of the two-cycle type, 
and were built by Messrs. Carels Fréres, of Ghent 

Two of the pumps are specially arranged to remove 
the drainage water from below the dock floor level, but 
only one pump will be necessary for such work at one time. 
Two further pumps, besides being arranged to take their 
share in drying the dock, are arranged so that, if necessary, 
they can pump water from the entrance channel into the 
dock when the latter is used as a wet dock. This provides 
against any undue reduction of depth of water in the dock 
owing to leakage. 

The engines have each four cylinders, 20in. diameter by 
26in. stroke. The pump for supplying the scavenging 
air at a pressure of 5 lb. per square inch is operated from 
the crankshaft, while the high-pressure fuel for air injec- 
tion and starting is supplied by a Reavell three-stage 
compressor driven from the end of the crankshaft. The | 
air at high pressure is stored in solid-drawn steel bottles, | 
each tested to 2000 lb. pressure per square inch. 

For cooling the engine cylinders water is supplied by 
gravitation from a natural draught cooling tower situated 
outside the engine house, and after it has passed through 
the cylinder jackets to a well is pumped to the tower by | 
three electrically-driven horizontal centrifugal pumps. | 
In addition to the above, there are electrically-driven | 
pumps for priming the main pumps and for draining | 
the engine-room. | 

The enginehouse is provided with a 15-ton overhead elec- 
tric travelling crane, and ventilation is effected by David- | 
son Sirocco fans, which draw in air from above the quay 
level and discharge it near the floor level. The oil fuel 





is stored in two separate tanks, each of 25,000 gallons 
capacity, situated outside the building, and two inter- 
mediate tanks, each of 500 gallons capacity, fed from the 
main tanks. The oil fuel passes through filters on its 
way to the engines. 

The dock has been in use for both wet and dry purposes 
for over twelve months, and has been frequently occupied 
by the Aquitania, which, as our readers are aware, is 
901ft. long by 97ft. broad by 49ft. 7in. deep. 








TRAVELLING REPAIR WORKSHOP. 


THE latest type of travelling repair workshop, as supplied 
to the Army Service Corps, is illustrated in the accompany- 
ing engraving. This workshop, which forms one of a batch 
recently supplied, is the joint production of the two 

















TRAVELLING REPAIR WORKSHOP 


Guildford firms, Dennis Brothers, Limited, and Drummond 
Brothers, Limited. 

The chassis is of the standard three-ton worm-driven 
type as made by the first-named firm. It is fitted with 
a substantial box body, having drop-down sides, and with 
a roof and floor specially strengthened to sustain the 
stresses set up by the shafting and machine tools running 
in it. The equipment consists of four machine tools, 
two of which are driven by belt from an overhead line of 
shafting and two by direct electric drive. Motive power 
is obtained from a three horse-power Aster petrol engine, 





which drives the line shaft and also a 700-watt direct- 
current Crypto dynamo, which is direct coupled to it. 

The chief machine tools are, first, a 6in. Drummond 
screw-cutting lathe, which is arranged to perform milling, 
drilling, and boring operations. It is provided with a 
foot treadle gear for use when the engine is not running. 
Then there is a Drummond sensitive radial drilling machine, 
which is capable of drilling to the centre of a 44in. circle. 
It also has a special side table, which enables large or 
awkwardly-shaped work to be stood alongside and bolted 
to it. With these two tools, as can be appreciated, a wide 
range of work can be performed. The remaining machine 
tools are quite small; they are an electrically-driven tool 
grinder and a portable electric drill. 

The other equipment consists of a forge, an anvil, a 
portable bench and vice, together with a set of small 
tools. To enable work to be conveniently carried on at 
night twelve hand lamps and two duplex roof lights are 
provided, these being, of course, supplied with current 
from the dynamo. 





THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS.* 
(Concluded from page 459.) 


Wirth regard to waterworks, Glasgow has the advantage 
of a vast supply from Loch Katrine, and during the last 
fifty years the aqueduct for bringing that water from 
Milngavie into Glasgow has been duplicated, and a second 
service reservoir at Milngavie, called the Craigmaddie 
reservoir, has been constructed. This reservoir has a 
very deep puddle trench extending to about 200ft. below 
the surface. The level of Loch Katrine was raised 5ft. 
some years ago, and it is in contemplation to duplicate the 
aqueduct from Loch Katrine to Milngavie. The Corpora- 
tion of Glasgow applied to Parliament this year for power 
further to increase largely the supply of water by raising 
the levels of Lochs Doine and Voil, and taking the water 
by means of a long tunnel into Loch Katrine for trans- 
mission to Glasgow. This scheme, or some substitute, 
must very soon be promoted again, as it is essential that 
an ample supply of water must be secured to Glasgow. 

In the Edinburgh district the supply of water to the 
populace in 1864 was 724 cubic feet per minute, which is 
equal to 31.12 gallons per head per day to a population 
of 208,000. The water supply of Edinburgh was at that 

* Delivered by Mr. Benjamin Hall Blyth on Tuesday, Nov, 3rd: 
Abstracted, 
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time in the hands of a water company, which managed its 
affairs, it was stated, not so much in the interests of the 
consumers of water as In the interests of the shareholders 
of the company. After a great deal of quarrelling with the 
Corporation, and when a Bill promoted by the Corporation 
was in Parliament, an agreement was arranged by which 
the Corporation bought up the old water company and 
established the presently existing Edinburgh and District 
Water Trust, composed of members of the Corporations 
of Edinburgh and Leith. In 1874 the Edinburgh and 
District Water Trustees promoted a scheme to bring water 
from the Moorfoots to Edinburgh, giving an additional 
supply of nearly nine million gallons per day, at an esti- 
mated cost of £324,000. That supply was duly introduced, 
but again a shortage of water became apparent, and in 
1895 they introduced another Bill to bring water from the 
Talla, a branch of the Tweed. This scheme gives a further 
supply of ten million gallons per day, and includes a 
reservoir with a storage capacity of 2,800,000,000 gallons. 
It has been so laid out that a further supply when neces- 
sarv can be taken at a very small additional cost by divert- 
ing the waters of the Fruid and the Menzion into the Talla 
Reservoir. The supply of water to Edinburgh now 
amounts to 45 gallons per head per day. There is nothing 
very striking in connection with either the works of thc 
Moorfoots or the Talla schemes. 

Aberdeen promoted a scheme for an additional supply 
of water from the river Avon in 1909, but this was thrown 
out by the Committee to whom the Bill was referred. It 
is, however, essential that some new supply of water be 
got for Aberdeen. The present supply is very much 
overtaxed, and the culvert by which the water is supplied 
to the town is in a very unsatisfactory condition, besides 
which the supply is drawn from the river Dee, only about 
20 miles trom the sea, above which point there are many 
villages and thousands of acres of highly cultivated land. 

It would be quite impossible within the limits of an 
address such as this to describe, or even to enumerate, all 
the water supplies which have been constructed by counties 
and burghs in Scotland. The Local Government Board 
exercises a zealous control and takes care that adequate 
suppiies of water are provided where they are required. 
I think, however, that much money might be saved, and 
the water supply of the country conserved, if more com- 
bination took place between adjoining burghs and between 
burghs and counties before any of them were allowed to 
introduce a new water supply. It would be far better if 
a number of places in adjoining districts combined and 
introduced one large comprehensive supply rather than 
that each separate place should have an independent 
supply for itself. Is it too much to hope that in future 
—and much remains still to be done—the Legislature will 
take care that this question of combination is duly con- 
sidered before any supply for a comparatively restricted 
district is sanctioned ? One other point in connection 
with water supplies, and that is the quantity of compensa- 
tion water that should be given off. It seems absurd that 
this should be left to be fought out under every little Bill, 
and it should be fixed definitely by the Legislature. This 
matter is really a national one, and should be settled, not 
in the interest of any individual proprietor, but of the 
public at large. When the available sources of supply 
are yearly becoming more and more scarce, it is essential 
that adequate provision should be made to secure that our 
rivers and streams have at all times a sufficient supply of 
water sent down them. 

In addition to the supply of water for ordinary domestic 
purposes, several works have been constructed in Scotland 
for utilising water power for commercial purposes. The 
first of these appropriated the water flowing over the 
Falls of Foyers on the south side of Loch Ness. This was 
done by the British Aluminium Company. That supply 
became quite insufficient for the purposes of the British 
Aluminium Company, and the Highland Water Power 
Company promoted a scheme in 1899 to take the water of 
Loch Ericht and some smaller lochs, situated in Perth- 
shire, right across Argyllshire, and make use of it at a 
manufacturing station to be placed at the head of Loch 
Leven. In the scheme submitted to Parliament the pro- 
posed works were too light and the compensation water 
proposed to be given much too small, while the waters of 
Loch Ericht were diverted from their natural watershed 
into an adjoining county. It was opposed, among others, 
by the County Council of Perth and the Tay Salmon 
Fisheries Commissioners, and was rejected by Parliament. 
In the session of 1901 the Loch Leven Water Power Act 
was passed. It was really part of the former scheme but 
without encroaching on Loch Ericht, and provided for 
the construction of a large concrete dam at the west end 
of the Blackwater Lochs, and the laying of pipes from it 
to turbines at the head of Loch Leven. The estimated 
cost of that scheme was £575,000. The works have been 
constructed and are now in full operation for the production 
of aluminium. In addition to the use of water for power, 
several large companies are now working in Scotland 
producing electricity for power and lighting purposes, and 
the City of Glasgow has an extensive system for distribut- 
ing water at high pressure, I believe at something like 
700 lb. per square inch. 

The great municipalities in Scotland are also keeping 
pace with the times, and have been for many years back 
doing much to improve the cities over which they have 
control. Tramways are to be found in all the principal 
cities and in many country districts as well, and these, 
with the single exception of Edinburgh, are worked on 
the overhead electric system. The tramways of the city 
of Edinburgh, which were originally horse tramways, 
about twenty years ago were converted into cable tramways 
and they continue té be worked by cable. Although this 
system is costly to install in the first instance, once it is 
installed it is worked far more cheaply than any other 
system. The Edinburgh tramway system costs ld. per 
car-mile less to work than any other system in the country. 
The only disadvantage which the cable system has is that 
it does not readily lend itself to extension into sparsely 
populated districts. The initial cost is so great that there 
would be no possibility of any such extensions being com- 
mercially successful. 

In Glasgow much has been done for the improvement of 
the amenity of the city. One of the principal works under- 
taken by the Corporation, assisted by the adjoining coun- 
ties, is the purification of the river Clyde. Provision was 


begun for that purpose when the railway promoted by 
the Caledonian Railway Company, running along Argyle- 





street, was in Parliament, and clauses were introduced 
into the Act providing for the construction by the Cale- 
donian Railway Company of a system of sewers on the 
north side of the railway and passing underneath it, 
which were designed to suit the scheme which was then 
being matured for the purification of the river Clyde. 
The whole scheme has been so fully described in papers 
read before this Institution in 1911-1912 by Messrs. 
McDonald and Taylor, Mr. Easton, and Mr. Morton, that 
it is not necessary to repeat the details here. The effluent 
from Dalmarnock Works ‘discharges into the Clyde just 
abcut the head of the tidal waters, and it has been decided 
to install filters at these works. Power was obtained in 
the last session of Parliament to do this at an estimated 
cost of £120,000. 

The old Glasgow Bridge, designed by Telford and built 
by Gibb in 1833, some years ago showed signs of failure. 
It was founded on wooden piles, and, owing to the deepen- 
ing of the river, these became exposed and began to decay. 
The bridge was cracked from end to end and would very 
soon have become unsafe for traffic. This bridge has been 
rebuilt by the Corporation of Glasgow with properly 
secured foundations, and was opened for traffic in 1899. 
In rebuilding it the width was increased from 56ft. to 80ft. 
between parapets. Since that date the congestion in 
the streets of Glasgow, especially in that neighbourhood, 
has greatly increased, and only in the past session of 
Parliament the Corporation got power to build an addi- 
tional bridge across the river Clyde in close proximity to 
Glasgow Bridge in order to deal with this congestion. 
There are also on the north of the Clyde large cattle wharves 
and sheds for dealing principally with cattle imported from 
foreign countries, and there has just been erected a very 
large grain store, fitted up with the most modern machinery 
for conveying grain from ships to the store. In Edin- 
burgh the principal improvement in recent years was 
carried out in connection with the reconstruction of the 
Waverley Station by the building of the new North Bridge 
over the valley of the Nor’ Loch and by the widening and 
flattening of the gradient in North Bridge-street. The 
old North Bridge consisted of a series of masonry arches 
with very large and heavy piers, and had been widened 
by means of iron girders many years ago, but the width 
of that widened bridge was only 55ft., the width of the 
original stone bridge being 42ft. 

When the Waverley Station was being reconstructed 
the piers of the bridge would have interfered very much 
with the laying out of the station, and the North British 
Railway Company was satisfied that if it were to design 
the station to the best advantage from a railway point of 
view it would be necessary to have the piers of the old 
bridge altered. It therefore offered the Corporation, 
which had had for some time under consideration the 
question of reconstructing the North Bridge, to con- 
tribute £30,000 towards the cost of rebuilding it. This 
offer was accepted by the Corporation, and the bridge was 
rebuilt in three steel arched spans, each of 175ft., and at 
the same time an opportunity was taken of making a 
uniform gradient from the south end of the post-office at 
the north end of the street right up to the High-street, 
giving a gradient of 1 in 27, in place of a level roadway 
over the old bridge, and a gradient of 1 in 18 from the 
south end of the old bridge up to the High-street. The 
bridge and the new street were constructed throughout 
with a width of 78ft. Further, in connection with the 
remodelling of the Waverley Station, opportunity was 
taken to make an entirely new system of sewers in the 
valley of the Nor’ Loch, which will be sufficient for many 
years to come. 

Electric light has been installed in Edinburgh as in 
other towns, and, like Glasgow, Edinburgh has constructed 
one of the finest gas installations in the country. And 
only recently the cattle markets and slaughter-houses, 
which formerly occupied a place in a very congested dis- 
trict in the centre of the town, have been removed to the 
suburbs and built in accordance with the most modern 
ideas. 

In Aberdeen in 1880 a new bridge was built over the 
river Dee 40ft. wide. The foundations were carried down 
to the gravel and sunk by means of cast iron cylinders 
weighted inside. This bridge opened up an entirely new 
district on the south of the Dee. Perth, in 1901, con- 
structed a new carriage bridge across the river Tay, with 
a width between the parapets of 42ft., at a cost of £20,000. 

In dealing with municipalities one cannot help saying 
a word about the Town Planning Act, which was passed 
in 1909. It seems to me that corporations, both in Scot- 
land and England, have quite lost their heads with regard 
to the administration of that Act. No doubt broad streets 
and roads and large open spaces in towns of all sizes are 
of great benefit to the people, but surely the provisions 
of this Act can be, and are in some cases being, carried 
much too far. Take the case of the Burgh of Dunfermline, 
a burgh which has a population of about 28,000, covering 
an area of 2032 acres, more than half of which is at the 
present time unbuilt on. It acquired under the authority 
of Parliament between five and six thousand acres of what 
is purely agricultural land, and it has completed a town- 
planning scheme for the whole of that area. Unless some- 
thing very extraordinary happens, this area of ground 
cannot be filled with houses for more than a century, and 
yet the Corporation is going to spend immediately a very 
large sum of money in laying out roads and sewers for the 
town planning of this district. Again, take the case of 
the city of Edinburgh. The Corporation owns a large 
area of ground, extending to something like 90 acres, in 
the neighbourhood of the new cattle markets, available 
for feuing purposes, and at a recent meeting of the Cor- 
poration it was decided by a majority that no building 
to be put up on that ground is to exceed three storeys in 
height. The streets are to be wide and several open 
spaces are being provided, and in Edinburgh, which has 
some old buildings from twelve to fourteen storeys high, 
it seems absurd to restrict new buildings on this area to 
three storeys. If the height had been increased to four 
storeys it would have meant a saving to the citizens of 
upwards of £3000 a year. 

There has been no addition to the canals of Scotland 
during the last fifty years; in fact, one or two, notably 
the Glasgow and Paisley Canal, have been done away 
with and replaced by railways. The Royal Commission 
on Canals and Waterways which sat recently recommended 
that the Crinan Canal should be considerably improved 
so as to take larger vessels from the West Coast to Oban, 





but although that report was issued in 1906-8 nothing has 
been done in connection with the matter. There has 
been a proposal before the public in Scotland for the last 
few years with regard to the construction of a ship canal 
between the Forth and the Clyde, wide enough and deep 
enough to take the largest vessels afloat, whether mer- 
chantmen or men-of-war. The saving in distance to be 
effected by such a canal is so trifling where large vessels 
with high speeds are concerned that I do not think it is 
at all necessary, and I am satisfied that if such a canal 
were constructed it could never prove a commercial 
success, nor do I think it can be constructed for anything 
like any of the figures I have seen mentioned as its probable 
cost. 

During this period also much progress has been made 
with the development of the coal industry in Scotland. 
Prior to 1864 the great bulk of the supply in Scotland came 
from Lanarkshire and Ayrshire, and it was to deal to a 
large extent with these supplies that the Caledonian Rail- 
way Company incurred very large expenditure in building 
the new Grangemouth Docks in 1876 and 1889. More 
recently, however, the coalfields in Fife and the Lothians 
have been developed, and large quantities of coal are now 
being put out from them. The total output of coal in 
Scotland in 1864 was 12,400,000 tons, 1874 was 16,788,661, 
1884 was 21,186,688, 1894 was 21,481,554, 1904 was 
35,453,009, 1912 was 39,518,629. But while in 1864 only 
600,479 tons, or 4-84 per cent. of the total output, was 
exported to foreign countries, this has gradually increased 
during each decade until in 1912 9,702,432 tons, or 24-8 
per cent., were exported to foreign countries. This may 
be all very well| for coalowners, but it is a serious question 
whether our coal supplies should be so seriously depleted 
for the benefit of foreign nations. 

This brief summary of engineering works in Scotland 
will show that she is in no way behind the other parts of 
the United Kingdom in keeping pace with the times and 
carrying on the necessary works for the improvement of 
Scotland itself and for the benefit of the trade of the 
country. 

I should like to point out to the engineers of the present 
day how much more easy it is now, from every point of 
view, to carry out big works than it was at the beginning 
of the period with which I am dealing. In questions of 
construction we have now the benefit of pneumatic and 
hydraulic pressures and of electric energy. We use to 
an enormous extent Portland cement, which was first 
used, in Scotland at any rate, in 1870, but then only as a 
lime in which brickwork was set. The first notice I have 
of it being used for cement concrete was in 1877, when so 
little was known about Portland cement itself that no 
tests were specified with regard to it. Now it is used in 
great quantities not only for foundations, but as a substi- 
tute for stone and brick in quay walls, retaining. walls, 
sea walls, and even for arches. 

Then there is the substitution of steel for iron, which 
enables larger spans to be built, yet preserving the same 
margin of safety. The Greathead shield for driving 
tunnels and steam navvies have also greatly simplitied 
the construction of works. Cast iron in under-line railway 
bridges, in consequence of two or three accidents, and 
especially of one which took place near Fyvie, on the 
Great North of Scotland Railway, in 1883, was in 1884 
prohibited by the Board of Trade, except in the shape of 
arch ribs. 

Again, in the early days of the period I am dealing with 
engineers had to specify and supervise the construction 
of all temporary huts for workmen. Now that is all 
undertaken by the Local Government Board, and the 
contractor has to comply with their requirements. In 
some of my old specifications, after stating the sizes of the 
houses and the number of cubic feet, &c., to be provided 
in workmen’s houses, the following clause occurs :— 
‘** Each bed to contain not more than two men and to be 
at least 6ft. long and 4ft. wide inside.”” That specification 
was in use for many years and, as far as I can make out, 
up to 1874. I am afraid the navvies in those days must 
have been of a smaller size than many we see about us 
now. 

Apart from the mere question of construction, the whole 
routine office work is much simpler than in the early days. 
Fifty years ago everybody wrote their own letters, there 
was little shorthand, and typewriting machines were not 
known. The telephone had not been introduced and the 
electric telegraph was very sparingly used. There was 
no such thing as sun prints, and for outside work one had 
either to walk or drive behind a horse, motors being quite 
unknown. 

What has further tended to simplify all engineering 
works is the standardisation which has been undertaken 
by the British Engineering Standards Committee. Now, 
instead of having a long specification with regard to, say, 
cement or steel, a specification simply provides that these 
must comply with the requirements of the Engineering 
Standards Committee. Ordnance sheets were only just 
being introduced fifty years ago, and I remember quite 
well hearing my father say that he thought the introduc- 
tion of ordnance sheets would be the ruin of civil engineers, 
a great part of their work in those days consisting in survey- 
ing and preparing plans of the estates of landed pro- 
prietors. Instead of being the ruin of civil engineers, I 
suppose there is nothing that has tended more to simplify 
their work and enable them to lay out railways and other 
works more efficiently and rapidly than the introduction 
and use of ordnance sheets. All these appliances mean, 
just the same as in any other trade or profession, the 
introduction of more machinery and the consequent 
employment of less personal labour. 

There is one other important point which I should like 
to allude to for a moment, and that is the introduction in 
recent years of reinforced concrete. While for certain 
structures this material may have its advantages, it is in 
many cases used for ordinary construction where stone 
or brickwork or steel would be much better, and, as far 
as I can make out, in most cases would be cheaper. This 
leads me to observe that, both as regards particular methods 
of construction in reinforced concrete adopted by indi- 
vidual firms, as well as other constructional and inspecting 
work undertaken by joint stock companies, great efforts 
are continually made to secure the execution of work 
irrespective of designs which would in the ordinary course 
be prepared by independent professional engineers. 
Unfortunately, men who are members or associate members 
of the Institution are often also members of or agents or 
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advisers of those companies, and thus take part in extend- 
ing the operations of persons who, properly enough engaged 
in the supplying of materials or erection of structures, seek 
to include at the same time all the professional functions 
of advising, designing, and supervising. 

Further, as you are aware, the Institution has set its 
face rigidly against any advertising for professional or 
advisory work on the part of its members; but while 
this regulation is adhered to by individual members, 
companies which contain or are served by members of the 
Institution advertise broadcast for work, frequently using 
the names of members in the advertisements; and the 
Council feel that members of the Institution who are acting 
for such companies are breaking the regulations that have 
been made. This matter is at the present time receiving 
the most anxious consideration of the Council, and it is 
their intention to take some steps to put a stop to the 
practice I am alluding to. 

It is exceedingly difficult to say anything with regard 
to the future prospects of engineering, especially in Scot- 
land. One thinks, as one has often thought before, that 
everything is done that can be done, and that little work 
is left for the engineer to carry out ; but if the next fifty 
years are to see as many and as great changes as have 
taken place in the last fifty years, then the engineer has 
a new world before him. At the present time, when com- 
petition is so keen in every walk of life, any new develop- 
ments in connection with engineering matters which may 
tend to improve the comfort of passengers or to increase 
the speed of trains, or to reduce either the charges made 
for handling goods and merchandise, or the cost of pro- 
duction, must be of immense benefit to the community 
and should claim the ardent attention of engineers. But 
there is one matter which is urgently calling for the 
attention of all engineers. I mean the question of road- 
making, with special regard to the ever-increasing use of 
motor vehicles. Many specifications have been proposed 
up to the present time, but so far I have not seen one that 
fully meets the requirements of all parties concerned. 
Unless we are to have absolutely separate roads in the 
country for motor and horse traffic, a specification for the 
construction of a new road must give due weight to the 
requirements of each of these kinds of traffic, and a road 
must not be made so that it is fit for motor car traffic and 
useless for horse traffic, or fit for horse traffic and useless 
for motor car traffic. What is wanted is a road with a 
strong bottom but with a certain amount of yield in it, 
and this must be covered with some special bituminous 
or non-absorbent material very carefully put on, bound 
together with tar or some other adhesive substance, so as 
to give an absolutely smooth surface and minimise the 
quantity of dust created by the travelling of motor 
vehicles. I have no doubt that after a few more experi- 
ments engineers will be able to construct roads that will 
give satisfaction to every one using them. 








A HEAVILY-LOADED ELECTRIC MOTOR. 





Ir is frequently the case that electric motors leave the 
works without the maker having any knowledge of the 
work for which they are intended. Sometimes the motor 
may be only called upon to drive a fairly constant load, 
while at others heavy peaks may be imposed upon it, 
which severely try its overload capacity. The accom- 
panying load curve was voluntarily supplied to the General 
Electric Company, Limited, of 67, Queen Victoria-street, 
E.C., by a large firm, the factories of which the company 
had electrified. It offers interesting evidence of the 






Horse Power Developed 


Time 


MOTOR LOAD CURVE 


stresses to which the motor has been subjected. The 
motor was of 50 horse-power, running at 200 revolutions 
per minute, and it was driving a pair of heavy crushers. 

The firm’s engineers noticed that at times the motor 
ammeter needle swung off the scale, and it was decided to 
ascertain the extent of the peaks. The result of the investi- 
gation is given in the curve. The readings were taken at 
intervals of five seconds, on moving coil instruments. It 
will be seen that overloads of 160 per cent. were attained, 
and we understand that during this time the commutation 
of the motor was excellent, and that, although the average 
load was above the rating of the motor,the latter showed 
no tendency to overheat, and performed its work well. 








THE NEW ALLAHABAD BRIDGE. 


Dvurine the years 1906-1910 the second line of rails 
was laid on the East Indian Railway from Moghul-Sarai 
upwards towards Allahabad, and in the last-named year 
the only break was over the river Jumna, a single line 
working over the bridge, but this delayed traffic consider- 
ably. Sanction was given in 1911 to commence the work 
of doubling the bridge, and a store-yard, machine shop, 





and other service works, which covered an area of 30 acres 


at Naini, on the side of the river opposite to Allahabad, 
were taken in hand in anticipation of the arrival of the 
steel work from England. 

The Allahabad bridge, which crosses the Jumna close 
to its confluence with the river Ganges, consists of fourteen 
spans of 212ft. girders and two approach spans, the total 
length being 3125ft. There was a roadway between the 
bottom booms of the original bridge consisting of 
cross sleepers laid on longitudinal girders, Owing to the 
greater depth of the new girders, all the piers had to be cut 
down about 12ft. and new bed stones provided for their 
reception. This was work of considerable difficulty, as 
the masonry consists for a large part of stones over 8ft. 
in length embedded into each other, and in many cases 
these had to be cut through before they could be removed. 
Special arrangements had to be made to carry the tele- 
graph wires, which until that time had rested on the 
vacant piers, and cables were substituted for plain wire 
so as to prevent any dislocation of the service. 

At each abutment the first two spans were over the 
shelving bank of the river, so a temporary falsework was 
built up, differing in each span to meet the local conditions. 
The minimum height of falsework required was 20ft., 
the maximum being about 47ft. In the other spans water 
was met with, varying from 5ft. to 40ft. in depth, and no 
diversion could be made. It was therefore decided to 
pile these spans and build falsework on the top of the piles, 
bracing being put in as required. Very little current was 
met with and the bed of the river remained practically 
constant during the two years in which the operations 
were carried out. Three forms of pile driving were tried : 
hand driving by means of winches and falling weights, 
steam winches and falling weight, and pneumatic ers 
which could also be used with steam. The steam winch 
method was the most speedy, though there was more 
control with the pneumatic hammer. The use of steam 
with the latter was not successful, as it became impossible 
to handle it within a short time. Although the bed of the 
river was full of stone pitching, no difficulty was expe- 
rienced in driving in the piles. It was found necessary 
to brace the piles in deep water, and for this purpose a 
rail frame was slipped down over them and diagonally 
braced with channel bars, the whole being tightened up 
by divers. The piles were driven about 15ft. in the bed 
of the river. In the first span some were driven in 18ft., 
and it was found impossible to withdraw them, so they 
were eventually cut off. 

At the top of the piles a wooden staging of 12in. by 
12in. baulks was erected and the whole of this was floored 
by 6in. squares. On this floor was laid the gantry road 
at 23ft. rail centres, one gantry only being employed on 
each span. At first the gantries had one leg carried on 
the rail track fixed on the staging, and a short leg on a 
raised staging attached to the girder of the old bridge ; 
but in practice this was not found convenient, and eventu- 
ally a second long leg was substituted. The narrow-gauge 
track from the store-yard brought the steel work down 
to the site at which the gantry was working, and the latter 
lifted it off the trollies and placed it directly in position. 
The trolley road being extended as fast as the cross girders 
of the lower boom were placed in position, it was found 
convenient to work at each end of the bridge and sufficient 
staging for four and a-half spans was provided. This 
saved time and seven spans were erected at each end. 

The first steel work arrived in January, 1912, and five 
spans were erected before the end of June. When the 
monsoon set in the work was stopped. It was resumed in 
November, the last span being erected in May. The 
shortest time taken to erect one span was five and a-half 
days. The original design for a cart traffic roadway 
consisted of wooden transverse planks laid over steel 
troughing between the bottom booms, with longitudinal 
steel plates, so set that they would protect the planks 
where the wheels were expected to wear them. This 
was not found satisfactory, and it was decided to fill in 
the steel troughing with light clinker concrete, weighing 
approximately 80 lb. to the cubic foot, and on the top of 
this to prepare a kunker metal road across the bridge. At 
each end of the girders a sliding plate is provided to take 
up the expansion. 

The traffic on this bridge consists largely of heavily 
laden brick carts of the ordinary type, drawn by bullocks, 
and these destroy a road surface quickly. Kunker was 
therefore chosen, as it is easily repairable and has already 
been found satisfactory on the cart road over the Tonse 
Bridge between Allahabad and Mirzapore. As an experi- 
ment one span is being laid with granolithic pavement, 
so that a comparison may be made between the two 
materials as to the cost and upkeep. The approaches to 
the cart road over the bridge are macadam roadways, 
and it is found necessary to repair these every second year. 

Mr. R. 8. Highet, chief engineer, Mr. H. Wright, deputy 
chief engineer, respectively of the East Indian Railway, 
were the engineers associated with the work, whilst the 
resident engineer was Mr. C. F. Salow, and Mr. Marklew 
was bridge foreman. The steel work for the bridge was 
supplied by Head, Wrightson and Co., Limited, of 
Thornaby-on-Tees, to the requirements of Rendel, Palmer 
and Tritton, consulting engineers, Westminster. 








ENEMY-OWNED BRITISH PATENTS. 
SECOND LIST.* 


THE following list of British patents which have 
been granted in favour of residents of Germany, 
Austria, or Hungary, has been specially compiled 
for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. 
It has been furnished in view of the new Patents 
Acts, which empower the Board of Trade to confer 
upon British subjects the right to manufacture 
under enemy patents. Out of the fifteen patents 
in the present list, on each of seven £56 in renewal 
fees have been paid, and on each of the remainder 
£45, so that it is safe to conclude that the patents 
have been considered worth maintaining. 

No. 7024/05.—Tipping apparatus ; in an apparatus for tipping 
railway wagons, the wagons are drawn on to an ascending track 





* First list appeared November 20th. 





over points or tongues resting upon the rails of the permanent 
way.—Aumund, H., Germany. 

No. 7043/05.—Preserving wood; the solutions of salts of 
strong mineral acids ordinarily used for impregnating wood are 
combined with solutions of salts of weak organic acids in order 
to prevent the liberation of the mineral acid.—Wolman, K. H. 
Germany. : 

No. 7674/05.—Submarine vessels; to relieve the outboard 
fuel receptacles of submarine boats of the effects of the external 
pressure when submerged, water is allowed to enter them and 
thus equalise the pressure.—Equevilley, R. d’, Germany,— 
Dated June 9th, 1904. : 

No. 7799/05.—-Ordnance ; sights and methods of Sighting ; 
relates to spirit-level sights for field guns, and to correcting geur 
for the elimination of errors due to obliquity of the trunnion 
axis.—Krupp Akt.-Ges., Germany.—-Dated May 30th, 1904, 

No. 8159/05.—Road vehicles ; military transport carts ; seats 
and seat backs ; a tip-up ammunition wagon is arranged such, 
that, when in the tipped-up position, the bottom of the seat 
can be made to form an additional shield for the gun crow, 

Krupp Akt.-Ges. F., Germany.—Dated June 2nd, 1904. 

No. 8168/05.—Electric signalling ; relates to apparatus for 
indicating electrically at a distance the position of a pointer, 


needle, or the like, such apparatus being applied to the trans. 
mission of orders on board ship, to the indication of the readings 
of a compass needle, water gauge, or wind vane, &c., to the actua. 
tion of a clock hand or to other purposes.——Usener, H., Germany, 

No. 8365/05.—Joiners’, &c., cramps ; a cramp for compressing 


freshly-glued joints in the construction of framework, furniture, 
and the like, for attaching fillets to the ends of boards, or for 
securing two fillets with a mitre joint or joining boards together, 
and for use in smiths’ and fitters’ work, constructed on the prin- 
ciple of there being three points of pressure.—Kruger, A., 
many. 

No. 8562/05.—Small-arms ; breech actions, sliding breech 
locks. Relates to automatic small-arms in which the breec|). 
block is retained in the open position when the magazine is 
empty, and consists in providing hand-operated means for re- 
leasing the breech-block independently of the depression of the 
magazine platform.—Frommer, R,, Hungary. 

No. 9342/05.—Steam superheaters ; locomotive, marine, id 
similar boilers are provided with vertical steam chambers 
traversed by the central fire tubes, which serve as superheat ing 
tubes.—Schmidt, W., Germany. 

No. 9343, 05.—Steam superheaters ; the steam pipes employed 
in superheaters for locomotive, marine, and other fire-tiuhe 
boilers are slidingly connected to the steam chests so as to 
facilitate their ready attachment or removal.—Schmidt, W., 
Germany. 

No. 9544,05.—Speed indicators ; in an electromagnetic speed 
indicator, a light hollow body of aluminium or other meta! is 
mounted inside a system of magnets, which is rotated and causes 
the metal body to turn through an angle against the action of a 
spiral spring.—Ihle, G., Berlin.—Dated May 20th, 1904. 


No. 9573/05.—Loading, &c., slings ; relates to-means for feed- 
ing, conveying, and discharging sacks and the like on cableways, 
and is described with reference to transhipping goods at sea. 
Adam, H. O., Saxony.—Dated May 7th, 1904. 


No. 9579/35.—Rolling metals ; in a mill for rolling hollow 
bodies, rolls are placed with axes alternately at right angles 
and are run at increasing peripheral velocities.—Fassl, A., 
Germany. 

No. 10,014 05.—Railway vehicles ; couplings, automatic and 
non-automatic. Relates to automatic couplings having double 
stems adapted to open laterally to expose the ordinary draw- 
hooks.—Krupp Akt.-Ges., Germany.—Dated July 18th, 1904. 

No. 10,015/05.—Ordnance ; field carriages ; when travelling, 
the gun and top carriage are secured to the trail by a hook. 
July 25th, 1904.—Krupp Akt.-Ges., Germany. 





PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in varwous parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
Iron Trade and War Supplies. 


Inquiries generally show that activity in the 
iron and steel trades in this district wherever it exists is 
due almost entirely to demands for war purposes. Where 
producers are mainly dependent on normal home and 
foreign requirements, inability to keep works going any- 
where near full time is reported. The shipping markets 
continue exceedingly disappointing, and it is very evident 
that any movement towards renewed activity abroad will 
be a slow one. The shortage of skilled labour is making 
necessary special measures for the retention of that which 
remains. There is no dearth of ironworkers, 7.e., forge, 
mill and furnace hands, the difficulty is met with in the 
more advanced stages of manufacture, where there has 
been a tremendous absorption of skilled labour for main- 
taining war supplies. All the available resources of the 
district are being employed for this purpose. Conditions 
continue regular in the best bar iron trade, and the standard 
is retained at £9. For second-class bars £7 10s. is now an 
outside price. It is still quoted by a few leading houses, 
but business rules mainly on the basis of £7 5s. to £7 7s. 6d. 
The trade in nut and bolt iron has lost some of the impetus 
it received from the cessation of Belgian competition. 
Manufacturers can now only keep mills going by accepting 
lower prices, and deliveries are being arranged at Darlaston 
at £7 for nut iron to £7 2s. 6d. for bolt iron. A notice 
posted up at the iron market, Birmingham, to-day— 
Thursday—had the cordial support of a large number of 
members who were present. It was to the effect that the 
Committee had suspended from the privileges all Austrians, 
Hungarians and Germans who were not naturalised before 
the outbreak of the war. It applies to all principals, who 
are mostly merchants, and their representatives. On 
various occasions there have been many of these con- 
tinental competitors who have often taken business from 
local manufacturers. Some of them have also met there 
daily to sell copper, tin and other metals. 
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pig Iron and Steel. 
In the raw iron trade, compared with three 
onths ago, prices for pigs have declined nearly 20 per 
I ‘There is hardly sufficient business being done now to 


vent. A 

rae prices, but the quotations of sellers cover an excep- 
tionally wide field. Northamptonshire pigs are offered 
at 51s. to 52s., and on to 54s. Producers from a reduced 


output are now having to build up again the stocks they 
jiquidated in August and September. Derbyshire forge 
iron can be bought at from 52s. 6d., though some smelters 
are asking a few shillings more per ton. Business in the 
raw steel department is more active, the least satisfactory 
line being sheet bars. Orders for these are very keenly 
sought for, and values have shrunk considerably. For 
Bessemer sheet bars the price is £5 or £5 2s. 6d., whereas 
pillets, for which there 1s much more inquiry, stand at 
£5 10s., despite competition from America, with material 
priced at £5 5s. There is a good demand for rolled steel, 
and makers report themselves very full of orders for war 
material, some of which cannot be handled. The advance 
of ds. per ton in plates and angles determined upon this 
week by the North-Eastern steel makers has not been 
followed here. Instead, the Midland Steel Makers’ 
Association has resolved to re-declare late prices. These 
may be given as :—Superior plates, £7 7s. 6d. per ton ; 
bars, £7 10s. to £8; angles, £7; sections, £7 5s. to £7 15s.; 
tees, £7 7s. 6d.; and sheets. £8 7s. 6d. per ton. Mild steel 
prices are 5s. per ton extra. 


Galvanised Sheets and War-office Supplies. 


The Galvanised Ironmakers’ Association has this 
week supplied information of a very interesting sort 
relative to its position in respect of current War-office and 
Government contractors’ supplies for the troops. On 
Birmingham Exchange this week galvanised sheets to 
the general trade were variously quoted from £11 12s. 6d. 


to £11 17s. 6d. for 24 w.g. material, with some firms 
prepared to do business at half-a-crown below the former 
quotation. This great reduction in price, from £13 10s., 
is duc to the fall in spelter which occurred when abundant 
American supplies came on the market. 


North Staffordshire Industry and Progress. 

Bar iron is little in request, and prices remain 
at £8 5s. for crown bars, and £9 5s. for iron plates. Pig 
iron is still weak. Some factories are very busy owing to 
an influx of Christmas orders, but this revival is not 
ikely to last beyond the present month. 


Steel Props for Collieries. 


The coal trade has now received the report of the 
Board of Trade Commissioner to Canada and Newfoundland 
to ascertain new sources of colliery timber supply. He 
states that a very large amount of mining timber exists 
in Eastern Canada and Newfoundland at points per- 
mitting of low ocean freight rates. The price paid by 
Canadian collieries for prop timber averages about 1 cent 
per foot run delivered, which is much higher than the price 
that British collieries have been accustomed to pay. Our 
own colliery owners are now considering the situation. 
In some of the English districts over }? cwt. of timber is 
used in procuring every ton of coal, and in South Wales 
as much as 44 cwt. The seriousness of the present short- 
age may be judged from a statement made by people 
engaged in the pit prop trade that if all the forests of 
Scotland were cut down there would not be sufficient 
timber to last the collieries of Great Britain for two weeks. 
Suggestions have been made that composite props of 
steel girders, wrought iron tubes, old railway and tramcar 
rails should be substituted. Several collieries in the 
North-East, and notably in the Newcastle district, have 
tried the experiment and are satisfied. The National 
Association of Colliery Managers is considering the feasi- 
bility of permanently replacing timber with steel. The 
United States already are using steel to a large extent. 


Miscellaneous. 


War orders still enable Coventry engineering 
firms to keep quite busy. Indeed, they are working more 
than full time, some both day and night. The demand 
for heavy transport vehicles seems unlimited, and while 
exports to Russia have ceased for the present, the loss from 
that quarter is now being made up for by orders from the 
italian Government. Motor ambulance, kitcheners, and 
pliers for cutting barbed wire are among the other materials 
being made in various Coventry factories. The smaller 
firms in engineering lines which have not secured war 
orders are suffering from slackness of work, and the out- 
look for them is not good at the moment. At Birmingham 
many of the works have still large Government orders for 
heavy transport vehicles on their books, with a certainty 
of at least six weeks’ further full production. Further 
orders have been received for motor ambulances, and one 
company is still engaged on armoured cars. Local firms 
are also turning out large numbers of aeroplane engines. 
Motor engineers, who have considerable Government con- 
tracts, have little opportunity of developing the home 
trade, and other competing firms are reaping the benefit. 
The general report by makers is, however, that after the 
first rush, when vehicles had to be had at any price, buyers 
are reluctant to launch out wholly into motor transport. 
The local governing authorities of the town of Redditch 
recently decided to carry out a scheme of reconstruction 
of their electricity supply, involving an expenditure of 
£18,000. The Birmingham Small Arms Company subse- 
quently asked for a supply of current for power purposes 
for ten years, the maximum demand amounting to two 
million units per annum. To meet this demand an 
amplification of the extension has become necessary, and 
this week a further outlay of £10,000 upon the producing 
plant has been authorised, bringing the total expenditure 
to £28,000. It is thought that the Small Arms Company’s 
demand will provide the undertaking with a permanent 
revenue amounting to a minimum of £3000 per annum. 


Unemployment Insurance in the Engineering Trades. 


A decision of much importance to the engineering 
trades has just been given by the Deputy Stipendiary of 
Birmingham in a test case brought by the Board of Trade 
against a steel tube company for neglecting to pay con- 





tributions under the Unemployment Insurance Section 
of the Insurance Act, 1911. The Board of Trade con- 
tended that the men in respect of which proceedings were 
taken belonged to an insured trade, viz., mechanical engi- 
neering, and that the firm was consequently bound to 
pay five-tenths of their contributions. The Department 
did not contend that the works as a whole were mechanical 
engineering works, but they held that these men’s work 
came within the provisions. The proceedings showed 
that there had been a great deal of correspondence between 
the Department and the firm which has been going on for 
two years, and that an umpire had been appointed. The 
firm denied that the manufacture of seamless steel tubes 
was a trade contemplated by the schedule, and this broad 
contention the Board of Trade did not combat, while still 
bringing the proceedings. The concern employed over 
500 hands and paid £40,000 a year in wages. The men 
affected gave evidence stating that they were employed 
at lathes in the fitting shop turning cam rolls and wheels, 
shafting and couplings, and making new machines and 
repairing old ones, all in connection with upkeep. Occa- 
sionally, but not recently, they had been engaged in boring 
steel billets for tube manufacture. The Deputy Stipendiary 
stated that although he was not an expert, he was satisfied 
that the work came under the head of that for which engi- 
neering mechanics were employed, and the employers’ 
insurance contributions must. be paid. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Brightening Prospects. 


WHATEVER complaint there may be about trade 
in other parts of the country, it certainly cannot be made 
regarding the Sheffield district. It is rather too early 
yet to talk of boom conditions generally—though it is 
fully anticipated they will come—but there most assuredly 
is a boom prevailing for all things needed by the Govern- 
ment, both on the heavy side for war material and on the 
lighter side for cutlery, razors, forks and spoons for the 
troops. There never were such times experienced, and 
possibly never will be again, The cutlery people, who 
at first began recording the gigantic offers or orders 
coming their way, invariably for articles by the million, 
are saying less about them now ; but they are still coming 
all the same. The wastage of war will keep a constant 
procession of renewal orders. These requirements, too, 
as will be shown in a later paragraph, are by no means 
confined to our own Government. Those of our Allies 
are almost as frequent and quite as urgent. Turning to 
the heavy side, there are such orders being executed as 
to make any newspaper man wish there were no necessity 
for secrecy. But there is, and the secrecy must be pre- 
served. The output from the armament works, and the 
war material output from a hundred works assisting the 
bigger firms to fulfil their contracts to specified time, are 
simply enormous. Last week I mentioned a number of 
extensions now being carried out—rushed through, I 
really should have said—and it is highly probable that 
before very long I shall be able to mention a very interest- 
ing development in that direction, though for the moment 
it is sub judice. Siemens steel makers could do with about 
double the number of furnaces, the demand for this class 
of material, for work in connection with War-office and 
Admiralty orders, being so much greater than the supply. 
Large quantities of bullet-proof vanadium steel and non- 
corrosive nickel steel are still being turned out and orders 
are reaching further ahead than can be seen. During 
the week, too, some very heavy steel castings have been 
finished, one—a piece weighing 50 tons—having been 
placed on the railway for conveyance to a shipyard, and 
a similar one going away by road. Crucible people are 
picking up some nice little contracts for light aeroplane 
steel and the rolling mills now have very little to com- 
plain about. Every week sees a welcome lot of business 
from the East Coast engineers, who, as explained in a 
previous letter, have adapted themselves rapidly to the 
manufacture of things required by the Government and 
our Allies until such time as circumstances permit the 
reopening to them of the continental markets, which in 
the past have been their chief concern. 


General Trade. 


As already indicated, there appears to be a very 
confident feeling that something like a boom in the general 
trade of the Sheffield district is dawning. Almost every 
day sees an increase in the volume of “ diverted’ trade 
coming here. Sheffield is one of the districts which made 
a real bid for the dislocated German markets, and the 
movement was strengthened by the knowledge that 
Germany had, in the first instance, obtained those markets 
by undercutting the British manufacturer by the aid of 
subsidies. To a large extent the Colonies succumbed to 
these cheaper prices and articles, and, of course, it goes 
without saying that colonial firms are now sending over a 
flood of inquiries, most of which are developing in the shape 
of very respectable orders. Some of these inquiries, how- 
ever—for steel tools, for instance—are coming from foreign 
firms in the Colonies, which, finding their German supplies 
cut off, desire to make a convenience of the Sheffield manu- 
facturer. Then, again, with the additional machinery 
which is being put down everywhere in the Sheffield dis- 
trict a new demand for high-speed stecl tools has sprung 
up. It will be recalled that when the war broke out a 
famine in tungsten—an important constituent of high- 
speed steel—was feared, as, of course, no supplies were 
coming from Germany. Fortunately, in a sense, the 
demand for this class of steel temporarily fell off, freeing 
a good many tons of the tungsten powder held privately, 
and this equalising of the tungsten stocks is enabling 
manufacturers, now that the revival has come, to keep 
going until the new year, when English-made tungsten 
powder will be available in sufficient quantities to cover a 
full demand. This fact has given a new impetus to the 
trade, and only just in time, for some very important 
inquiries are stated to be about. For instance, it has come 
to my knowledge this week that the Russian Government 
is inquiring in Sheffield for no less than £50,000 worth of 
tools, though some, at least, of these may be for entrench- 
ing purposes. One firm alone, it is understood, is making 





60 odd tons of files for the Russian Government, which is 
also placing enormous contracts here for other steel pro- 
ducts. There are, too, orders from this direction of 
another nature—but of these I must not speak, except 
perhaps to hint of their stupendous character. One can 
only repeat the remark that Sheffield has never known 
such times. 


Labour Difficulty. 


But always, just now, manufacturers are faced 
with the difficulty of securing a sufficiency of the right 
kind of labour. Any man who in any degree answers the 
purpose is taken on at the big works, and there are many 
inducements offered to the men to rise to the necessity of 
themoment. Insome directions it is complained that they 
fail to do this, but in any event the output is a record. I 
mentioned a week or two ago that amongst the Belgian 
refugees of a non-fighting age there were probably many 
from the Liége district, where are situate some very fine 
steel works, and suggested that during the war these might 
be offered employment. The idea has since “* caught on,”’ 
for numbers of the men are now engaged usefully by local 
firms, though in no case have they been employed where 
an Englishman could be found to do the work. They are 
occupied in various industries, even in cabinet-making, 
and in the face of the prevailing labour shortage their 
presence and assistance are very timely. If the present 
experiment is found to work successfully it is quite likely 
that all the Belgians living in this district able to work 
may be absorbed for the period of the war. 


Round the Works. 


An index of the expansion of general trade is 
again very clearly discernible in the variety of production 
and place of destination of such contracts as have come to 
my knowledge during the past week. Several good orders 
have been booked for saws for Beira, Bombay, Calcutta, 
and Yokohama. Large tonnages of special steel are being 
made for Johannesburg, Kobe, Vancouver, Sekondi, 
Buenos Aires, Spain, Montreal, New York, Monte Video, 
Calcutta, Beira, and Genoa; files for Beira, Calcutta, 
Singapore, and Alexandria; tools for India, Buenos 
Aires, Sydney, Rio de Janeiro, and Lagos; annealing 
pans for Delagoa Bay; forgings for Beira; cutlery for 
Trinidad ; springs for Calcutta and Lyttelton, N.Z. One 
local firm has secured an order for one of the largest oil 
extractors made in this country, the pipe diameter being 
60in. Amongst other business now in hand are large 
quantities of knitting, hat, and gramophone needles, 
which represent a new industry entirely for Sheffield steel 
works, and is another of the trades captured from Germany. 


Traffic and Shipments. 


The movement of traffic in and out of Sheffield 
appears to be increasing considerably in volume, and for 
the bulk of it the iron and steel trade is responsible. The 
tonnages being handled by the various companies serving 
this district are far above the normal amount for this time 
of the year, and for the loading and unloading of the 
wagons the shortage of strong labour is badly felt. As to 
shipments, there is still a little delay being caused by 
reason of the certificates of origin and destination which 
have to be put through in the case of certain productions, 
but otherwise there is now a complete return of confidence 
and consignments are being freely made by all the ordinary 
trade routes as if there were no war in progress. 


The Automobile Industry. 


In the course of conversation with the leading 
official of one of the principal automobile engineering firms 
here he referred to an article that appeared recently in 
THE ENGINEER, in which it was stated that a speaker at 
a meeting of the Institution of Automobile Engineers 
urged that the industry had for years been faced with the 
difficulty of obtaining a sufficiency in this country of suit- 
able constructional steel. Sheffield, added the speaker, 
ought to be able to produce all the steel required in the 
industry, but did not, the reason adduced being that 
makers here were too busy with high-speed steel to give 
attention to both classes. Foreigners had, therefore, 
secured most of the trade. This official, however, 
expressed the view that all the steel necessary for Sheffield 
automobile engineers, at any rate, could be freely obtained 
locally, and it is, of course, a fact that high-speed steel by 
no means monopolises Sheffield’s attention. At the pre- 
sent moment there are, as pointed out in a previous para- 
graph, very large quantities of motor car steel being turned 
out, and a short time ago Sheffield makers would have been 
glad to have booked a greater number of orders of that 
kind. There does not appear to be a large amount of 
Government work of this character on Sheffield makers’ 
books just now, but—if a hint might be dropped—-there 
are admirable facilities here for carrying out at once 
emergency orders of considerable magnitude. A few more 
such contracts would prove very acceptable, for in the 
ordinary way motor car building for private use is rather 
slumpy. There are, however, some good orders in hand, 
for, beside a few for the home Government, I understand 
that about thirty four-berthed motor ambulances are 
under construction for the French Government and similar 
numbers for the Russian and Belgian Governments, 
making roughly about one hundred of these vehicles on 
hand at one works alone. It might also be mentioned 
that some builders here are working on “spec.” motor 
ambulances of the regulation type which might be handy 
for any of the allied Governments to acquire on emergency. 
On the whole question of motor steel I understand that 
representations are likely to be made to the Master Cutler, 
and should there be developments I may revert to the 
subject in a future letter. It is certainly one that interests 
Sheffield in a very real sense. 


Pig Iron and Billets. 


There is a distinctly stronger tendency in the pig 
iron market, and although in one sense this should be 
regarded hopefully, coming as it does at a season of the 
year when, under normal circumstances, business would 
have been easing off until about the middle of January, 
in some quarters very little is attached to it, on the ground 
that it is merely the result of a bullish movement amongst 
speculators on the Metal Exchange. However, another 
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week should prove whether the better tendency means 
that buyers are coming forward again. Actual values are 
little changed. West Coast hematite can be sold at from 
77s. to 79s. for Bessemer mixed numbers delivered Sheffield, 
and East Coast hematite mixed numbers Sheffield is rather 
harder at 68s. 6d. to 69s. Lincolnshire pig iron prices are still 
quite nominal officially, makers being reported to have 
done business at 53s. 6d. for forge, 55s. for foundry, and 
55s. to 56s. for basic, though with the improved tendency 
of the market they will endeavour to secure better values. 
Derbyshire iron keeps at last week’s figures, viz., about 
52s. 6d. for forge and 53s. to 54s. for foundry. Inquiries 
have been coming forward rather better, but so far there 
has been no particular accession of business. Regarding 
billets, acid qualities show little change from a week ago, 
and, of course, so‘long as the demand for Siemens steel is 
maintained at its present pressure very little hope exists 
for much lower prices. Siemens billets are round about 
£8 and Bessemers about 10s. less than that. In basic 
billets the demand still shows a tendency to easiness, but 
quotations are unchanged at £6 10s. for hard and £6 for 
soft qualities. A week ago I mentioned that American 
billets had been offered here. It is now learnt that 
Canadian billets have also been offered, and a consignment, 
I understand, has actually been delivered in Sheftield, but 
nothing has been offered here in the shape of Spanish 
billets, as at Manchester. The fact is that consumers 
are rather shy of foreign makes, and in those mentioned 
the difference in price between them and the English rates 
is not sufficiently in favour of the foreign metal to counter- 
balance the inconvenience of having to take larger con- 
signments than are needed, probably, and to accept 
delivery without any opportunity, as is afforded in buying 
locally, of examining the stuff in the wagon and so avoiding 
paying oftentimes for material of a secondary sort. Bar 
ironmakers are still looking round corners for orders of 
any magnitude, but the basis price remains at £8 5s. per 
ton for Crown bars, less 24 per cent. discount. 


Fuels. 


The scarcity of empty wagons has brought about 
a considerable reduction in the output of steam coal. 
To some extent this has strengthened the colliery position. 
There is no falling off in the demand for industria! fuels in 
local manufacturing trades and many works are reported 
to be buying largely on outside contracts. The con- 
tinued. high freights demanded at the Humber ports, 
together with the scarcity of carrying tonnage, is keeping 
shipments there on a limited scale. There is, however, 
a further increase in the volume of business transacted 
through the Mersey, both for bunkering and coastwise 
traffic. The market for small fuels shows a decided 
improvement, the reduced outputs, together with a rather 
stronger demand from the cotton mills, having had a 
wonderfully steadying effect. There is very little forced 
selling in evidence, and generally values are firmer in 
tendency. Steam coals are decidedly stronger and should 
the supply of wagons continue restricted for any length of 
time substantial advances may probably be demanded. 
Current quotations are per ton at pits as follows :—Best 
South Yorkshire hards, 10s. 3d. to 10s. 9d.; best Derby- 
shire hards, 10s. to 10s. 9d.; second qualities, 9s. to 9s. 9d.; 
steam cobbles, 9s. to 9s. 6d. The coke market shows no 
return of strength at present, quotations being round about 
10s. per ton on rail at ovens. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A More Hopeful Market. 


THE attendance on the Iron Exchange was 
fairly good. For the first time for several weeks there was 
a better tone to report in pig iron for foundry purposes. 
In certain classes of castings, an improved demand is 
apparent ; but, generally speaking, for textile purposes 
there is little inquiry. Middlesbrough, open brands and 
hematite iron were in good inquiry, but on spot most 
brands of Scotch were lower. There was a stronger feeling 
reported in finished iron and steel. Plates active and 
5s. per ton higher. Sheet lead unchanged. Copper higher 
all round. English tin ingots firmer. 


Quotations. 


Lincolnshire No. 3 foundry, 57s. to 58s.; Stafford- 
shire, 59s.; Derbyshire, 57s. 6d.; Middlesbrough, open 
brands, 60s. 9d. to 61s. Scotch (nominal): Gartsherrie, 
67s. 6d. to 68s.; Glengarnock, Eglinton, Monkland, 65s. 6d.; 
Summerlee, 67s., delivered Manchester. West Coast 
hematite, 70s.; East Coast ditto, 64s. to 65s.; both f.o.t. 
Finished iron: Bars, £8 5s.; Lancashire hoops, £9 2s. 6d.; 
Staffordshire ditto, £9 2s. 6d.; sheets, £9 7s. 6d. Steel: 
Bars, £7 10s. to £8: steel hoops, £8 15s. to £8 17s. 6d.; 
plates for tank, girder and bridge work, £7 10s.; English 
billets, £5 15s. to £6; cold drawn steel, £10 to £10 5s. 
Copper: Sheets, strips, &c., £76 per ton, small lots 9d. 
per lb.; rods, £74 per ton, small lots 9d. per lb.; tough 
ingots, £60; best selected, £61 per ton. Copper tubes, 
93d.; solid drawn brass tubes, 8}d.; brazed brass tubes, 
94d.; condenser tubes, 9}d.; condenser plates, 7d.; 
rolled brass, 7$d.; brass turning rods, 8}d.; brass wire, 
73d.; yellow metal 73d. per lb. Sheet lead, £23 15s. per 
ton. English tin ingots, £144 per ton. 


The Lancashire Coal Trade. 


House coal was normal, but prices were fully 
maintained. In slack contracts for the next six or twelve 
months are being made from 6d. to 9d. per ton under 
last year’s prices. On shipping account trading is fairly 
brisk. 


Recruiting and Employment. 


Manchester men have responded to Lord 
Kitchener’s call for men in splendid fashion and Lanca- 
shire soldiers at the front have shown themselves quite 
capable of holding their own with the enemy. Already 
six battalions have been recruited in this city and the 
seventh is now in course of formation. In addition to these 





a schools’ battalion is in course of training and the War- 
office has sanctioned the formation of a battalion of 
*bantams ”’ for men between 5ft. and 5ft. 3in. high. In 
the latter case the reduced standard is confined only to 
height. As regards chest measurement and _ general 
physical efficiency the men must conform with the usual 
requirements. I should not omit to mention the body 
of men, numbering over 1200, which has been raised 
under the egis of the Engineers’ Club, the majority of 
whom have been drafted into the engineers’ corps. Man- 
chester citizens can therefore claim to have done their 
fair share towards providing Lord Kitchener with material 
for “ hammering” the foe. Engineering employers, who 
are extremely busy in endeavouring to cope with the 
pressing demand for warlike material and appliances for 
producing such material, are experiencing much trouble 
in obtaining the necessary amount of skilled labour owing 
to the number of their men who have patriotically joined 
the colours. There was probably never such a dearth 
of mechanics in the district. Employers have been further 
handicapped by the efflux of men to the armament making 
districts, where very tempting wages and guaranteed 
work for a definite period are being offered. It is satis- 
factory to note that Mr. Winston Churchill is now render- 
ing the employers in this district a good service by urging 
the men to stick to their work. There have been issued 
from the Admiralty to firms employed on Government 
work a number of posters urging the workers to help in 
defeating the enemy. ‘‘ The man in overalls,” says the 
Government poster, ‘is fighting the country’s battles as 
truly as the men in uniform. The bench is as important 
asthe trench. You can hit the enemy as hard with hammer 
and rivet as with rifle and bullet. Hit him!” In addi- 
tion to this exhortation, cards have been printed for dis- 
tribution amongst the workers. On these cards the 
employer fills in the name of the person to whom it is 
issued and the work he is engaged in. The card states 
that “in the opinion of the Lords Commissioners of the 
Admiralty, so long as the holder of the ticket is so employed 
he is doing his duty for his King and country equally with 
those who have joined H.M. Forces for active service 
afloat or ashore.” The possession of such a certificate 
should encourage the holder to * hurry up with the ships 
and guns” and will defend him from being dubbed a 
‘slacker’? by ignorant persons. 


Flight-Lieutenant Sippe. 


Manchester engineers will be proud to learn that 
Flight-Lieutenant S. V. Sippe, who was one of the three 
British airmen to fly from French territory and attack the 
Zeppelin airship factory at Friedrichshafen, served his 
apprenticeship at the works of the British Westinghouse 
Company in Trafford Park. Sippe was also one of the 
airmen who took part in the raid on Dusseldorf last month. 


Engineers and Co-operative Effort. 


A discussion on this subject took place a few 
days ago amongst the members of the Engineers’ Club. 
Mr. W. A. Bristow, who was the principal speaker in the 
debate, set out to show the points of weakness in the com- 
mercial armament of the engineering trades. He referred 
to the exports of the enemy country as demonstrating 
what could be done by British engineers with a more active 
commercial effort. For instance, he said Germany’s 
exports of iron and steel girders and bars amount to 
£8,300,000, or £2,000,000 in excess of those from this 
country. The electrical exports amounted to £8,000,000, 
or nearly £6,000,000 more than ours, while in brass work 
and wares the German exports were nearly £6,500,000, 
or £5,000,000 in excess of those from these islands. He 
said the German machine tools exported were nearly four 
times greater than the British. The one bright spot in 
this connection is textile machinery, of which we exported 
four times as much as the Germans. The opinion generally 
held with regard to the Germans’ success as exporters is 
that their selling organisation is superior to that of the 
British engineers. 


Two Large Gas Engine Orders. 


I understand that two large orders for gas engines 
have been placed in this district for a new power station 
on the North-East Coast. I hope to give more particulars 
of this order in a future issue. 


Barrow-In-Furness, Thursday. 
Hematites. 

There is a quiet tone in the hematite pig iron 
market, and the business done by makers is not very 
large. They are, however, well employed, and the iron 
they are making is going into prompt use, there being 
in all twenty-two furnaces in blast. The local consumption 
of iron continues to be satisfactory, steel makers at 
Barrow and at Workington requiring good supplies. 
The tendency towards much easier rates noticeable at 
the beginning of last week has not been persisted in, and 
makers are now quoting 66s. to 70s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special 
brands of iron there is a good steady demand, and 78s. 
per ton net is being quoted by smelters. Warrants are 
idle at 62s. per ton net cash. At the Millom Ironworks 
considerable improvements to the plant are being carried 
out. An installation of Stirling boilers is being put 
down and new blowing plant and turbine engines are being 
provided, and, in addition, electric appliances are being 
employed in place of steam, and, further, the furnaces gas 
is being dealt with. All these improvements are being 
carried out with a view to the cheapening in the pro- 
duction of iron. 


Iron Ore. 


The iron ore trade is well employed for the 
most part. The Furness mines, with the exception of 
Lindal Moor, are raising large tonnages of ore, and the 
output from the Hodbarrow Mines is very heavy, whilst 
at Cleator Moor the tonnage brought to the surface is 
considerable. The Ullbank property in Cumberland of 
the Millom and Askam Company is being opened out, and 
the shaft of the Florence Pit has been sunk 250ft. of the 
1000ft. necessary. Prices are easier, with good average 
sorts of native ore at 13s. 6d. to 15s. 6d. per ton, and best 
Hodbarrow sorts are at 20s. 6d. per ton net at mines. The 





importations of Spanish ore are considerable, two large 
cargoes arriving in Barrow last week for local use. ‘Thi, 
ore is quoted at 16s. to 18s. per ton, delivered to Weg 
Coast furnaces. 


Steel. 


There is a fair amount of activity in most depart. 
ments of the steel trade, but the mills are not working 
at their full capacity. At Barrow there is a steady output 
of rails, plates, hoops, &c., and at Workington the rajj 
mills are well employed. The demand for rails is fairly 
good only. Heavy sections are at £6 5s. to £6 10s. per 
ton, with light rails at £7 10s. to £8, and heavy tramway 
rails are at £7 15s. per ton. There has been a stiffening 
in the price of steel shipbuilding material, and now ship 
plates are at £7 12s. 6d. to £7 15s. and boiler plates are 
up to £8 5s. to £8 10s. per ton, a rise of 5s. per ton in each 
sort on the week. Hoops are at £9 5s. per ton, and repre. 
sent a fair business. 


Shipbuilding and Engineering. 


These trades present no new features. Every 
department is fully employed. 
Fuel. 
There is a full demand for steam coal, and 15s, 


to 17s. per ton delivered is being quoted for either Lanca- 
shire or Yorkshire sorts. For coke there is a good demand, 
and East Coast sorts are at 20s. to 22s. per ton delivered. 
No Welsh coke is being used at present. Lancashire sorts 
are at 17s. per ton delivered. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Increased Trade Confidence. 


MarRKED buoyancy has characterised business 
in the North of England this week. Increased trade con. 
fidence has been observable on all hands, and there appears 
to be less hesitancy with.regard to the future. The export 
trade, of course, still continues disappointing, and nothing 
short of a complete cessation of hostilities would restore 
it to anything like a normal condition. Outward freight 
rates on the North-East Coast have never been so high as 
they are at the present, being fully 100 per cent. above 
fair average figures. The internment of so many enemy 
ships, the delay in discharging vessels in France and the 
vast quantity of tonnage on Admiralty charter have all 
contributed to a position which, while bringing prosperity 
to the shipowner, means serious loss to the exporter. 
The position has been complicated by the mines in the 
North Sea which have diverted vessels from the North- 
East Coast to other ports on the West Coast, and con- 
sequently made freight rates relatively higher. Various 
proposals are suggested for overcoming the difficulty. 
It is too much to expect the Admiralty to liberate many 
of the vessels they have retained, for it may be expected 
that during the present crisis a large surplus of steamers 
on war service is most desirable. But there is a very 
sensible suggestion that the Government might hand 
over the German vessels seized as prizes of war and allow 
them to be put to some practical use while the Courts are 
deliberating and settling their ultimate ownership. 
Another proposal is that stevedores should be sent over 
to France ; though if it be the case that the real difficulty 
is not so much the lack of dock labour as the congestion 
on the railways, this is far from being a solution. Mean- 
while, shipowners with vessels on the open market are 
reaping a harvest. Generally speaking, however, trade 
in the North can be described as exceedingly good, and 
gives little occasion for dissatisfaction, considering that 
the country is engaged in so great a war as that now raging. 
This week there has been a marked revival in many 
branches of trade. 


Cleveland Iron Trade. 


This week has been good for all who are engaged 
in the iron and steel industries. Under the stimulus of 
heavy Government requirements in all departments of 
iron and steel manufactures, and of increased activity 
in shipbuilding, there is a healthy all-round demand for 
pig iron. The continued advances in figures have shown 
clearly the position of the manufacturers, and convinced 
consumers that it is not likely they will reap any benefit 
by waiting; on the contrary, they are almost sure to 
have to pay more the longer they put off. There is, 
therefore quite a rush to distribute orders, especially on 
home account. There is also a steady inquiry for iron 
from neutral countries, not the least from Italy, in spite 
of the fact that the freight to Genoa runs as high as Iss. 
and 19s. per ton. Accordingly, values are showing a 
steady upward tendency. For a considerable period busi- 
ness has been restricted to quite early requirements, but 
now there is more inquiry for next year and a greater 
inclination on the part of sellers to discuss the forward 
position. The difficulty as regards the trade with Scotland, 
owing to the closing of the Firth of Forth, is being promptly 
grappled with. Iron is now going by rail and the companies 
are carrying the iron at 7s. 6d. per ton for a minimum of 
100 tons, as against 8s. 10d. which was originally, de- 
manded. The cost, therefore, is no more than the recent 
freight to Grangemouth when the higher rates and the 
war risks are considered. A good many orders for No. 3 
G.M.B. Cleveland pig iron were placed early in the week 
at 51s. 3d., and that is now regarded as the general market 
quotation. This is no less than Is. 6d. above the rate 
quoted in last week’s letter. No. 1 is 53s. 6d.; No. 4 
foundry, 50s. 9d.; No. 4 forge, 50s. 3d.; and mottled and 
white iron, each 49s. 9d.—all for early delivery. 


Hematite Pig Iron. 


There is a much stronger position to report in 
connection with the hematite pig iron trade of this 
district. Values are firmer owing to an advance in ore 
prices, and the greater activity in the steel trades. A 
fair amount of business has been put through this week, 
and there are evidences of a much larger consumption of 
metal in the near future. More hematite is now being 
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cot away to neutral countries, business for export being 
obtainable with somewhat less delay. At the outset, 
when hematite was declared absolute contraband, there 
were so many applications to London for licenses that 
considerable congestion occurred. Mixed numbers of 
Kast Coast hematite pig are now 65s, for early delivery, 


Iron-making Materials. 


The foreign ore position is seriously complicated 
the rapid rise in freights, and the extreme difficulty, 
point of fact, of obtaining tonnage at all. A rate of 
(s. Yd. from Bilbao to the Tees has already been paid, and 
now 7s. is demanded. Consequently, sellers have been 
obliged to advance the quotation, and 20s. is now the 
minimum for best Bilbao Rubio of 50 per cent. quality, 
ex ship Tees. Quite a number of good inquiries for ore 
is reported, but the price is considered excessive, and 
little actual business has occurred, Coke is rather firmer 
in sympathy with the advance in pig iron values, and 
17s. 6d. has to be paid for good medium furnace kinds, 
delivered at the works. 


by 
in 


Transfer of Labour. 


Increased attention is being directed in the 
North to the question of the transfer of labour. It was 
announced this week that men were urgently wanted at 
the Elswick Works, where a huge amount of Admiralty 
work is under construction, and that Armstrong, Whit- 
worth and Co., Limited, were prepared to engage between 
3000 and 4000 miners. The great drawback is the fact 
that trade union principles will be violated. But in the 
present crisis there certainly seems no reason why the 
trade union rule should not go by the board in times like 
the present, and the surplus labour at the collieries trans- 
ferred to the shipyards where it is needed and from which 
it could be re-transferred when normal conditions again 
prevail. Not only would it assist the men, but it would 
also relieve the continuous drain on the unemployment 
funds of the unions. Meetings of the associations involved 
have been called to consider the question, and for the 
sake of the country and of the unemployed miners it 
is hoped that a satisfactory result will ensue. Good wages 
are offered. For a full week’s work the Elswick firm is 
prepared to pay 24s, 6d. per week, plus 33} per cent., and 
there are unusual opportunities for overtime and Sunday 
work. There are, therefore, good reasons why the men 
should accept the employment. 


Manufactured Iron and Steel. 


The anticipations of the manufactured iron and 
steel trades have been more than realised. A few weeks 
ago I had to record indications of a falling away in the 
volume of fresh orders, but at the same time I intimated 
that there were circumstances pointing to the fact that 
it might be purely temporary and that things would become 
even brisker. Since then there has been renewed activity 
in most branches of the trade, and I understand that 
fresh business is coming forward very nicely, and is 
supported by many good inquiries. The recent lull seems 
to have been due to the uncertainty of the war situation, 
but now that the news is more favourable the tone is 
very sanguine, and consumers are coming forward very 
freely. Another advance of 5s. per ton this week in steel 
ship plates and angles may be regarded as one of the 
indirect effects of the war. This makes the third rise since 
war was declared in August, and brings the price of plates 
up to £7 10s. per ton and of angles to £7 5s. per ton, an 
advance of 30s. per ton upon the figures ruling in July. 
The first and second advances, due to the elimination of 
German competition, had the effect of keeping orders 
for materials at home; the advance now declared is due 
to the strong demand which has set in for new shipping, 
consequent on the remarkable rise in freights and the 
marked improvement in shipbuilding prospects. Lately 
there has been a notable expansion in the inquiry for new 
tonnage, and shipbuilders are known to have booked 
numerous orders for delivery next year. This has neces- 
sarily led to the demand for materials and with full order 
books and the works going to the limit of their capacity 
steel makers have been obliged to advance their prices. 
The position of affairs in the steel rail trade is improving 
almost daily, there being more inquiries about, and 
although these are chiefly for small quantities the tone is 
decidedly better. One or two home railway companies 
are now beginning to consider the expediency of buying 
while prices look pretty cheap, and no doubt a large amount 
of work will be booked on this account ere long. Rather 
longing eyes are being cast by Northern manufacturers 
upon the Scandinavian markets, as a source of business, 
and, indeed, a good tonnage is now due to be placed 
from this quarter. The outlook for the steel trade is now 
uncommonly bright, and in strong contrast to its con- 
dition just prior to the war. A fair amount of business 
is also being done in the finished iron trade. The works 
generally are quite busy and are assured of full employ- 
ment well into next year. The following are the principal 
market quotations :—Common iron bars, £8 to £8 2s. 6d.; 
best bars, £8 7s. 6d. to £8 10s.; best best bars, £8 15s. to 
{8 17s. 6d.; packing iron, £6 5s.; iron ship angles, £8; 
iron engineering angles, £7 10s.; iron ship plates, £7 5s.; 
iron girder plates, £7 5s. to £7 7s. 6d.; iron ship and girder 
rivets, £9; steel bars, basic, £7 10s.; steel bars, Siemens, 
£7 158.5. steel ship angles, £7 5s.; steel ship plates, £7 10s.; 
steel boiler plates, £8 5s.; steel engineering angles, £5 15s. 
to £6; steel sheets, singles, £8 5s. to £8 7s. 6d.; steel 
sheets, doubles, £8 10s. to £8 12s. 6d.; steel joists, £7 2s. 6d. 
to £7 5s.; steel hoops, £8 to £8 2s. 6d.; steel strip, £7 5s. 
to £7 7s. 6d.—all less 2} per cent. Heavy steel rails, 
{6 5s.; steel railway sleepers, £7 net f.o.b.; cast iron 
chairs, £4 5s.; cast iron pipes, Ijin. to 2}in., £6 7s. 6d.; 
din. to 4in., £5 7s. 6d.; 5in. to 8in., £5 12s. 6d.; 10in. to 
16in., £5 15s.; 18in. to 24in., £5 15s.; cast iron columns, 
— £7 7s. 6d.; floor plates, £3 10s.—f.o.r. at’ maker’s 
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Shipbuilding and Engineering. 


Considerable activity prevails in the shipyards 
on the North-East Coast. Builders have any amount of 


waa in hand ; in not a few cases their present contracts 
hte keep them fully employed for a considerable period, 
vut they are being greatly inconvenienced by a shortage 
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of labour. On the Tyne especially the work on hand is 
exceptionally large, some firms being able to look forward 
to nearly a couple of years’ employment. Inquiries for 
new steamers are beginning to circulate freely, and several 
new orders are reported to have been placed. The engi- 
neering trades are, for the most part, exceedingly busy. 
The boom in warship construction has provided a lot of 
work for local makers of large castings and forgings and 
other specialities for the turbine equipment of the vessels, 
and other shipbuilders’ requisites are in great demand. 
Activity is also noticeable in the bridge-building trade, 
the revival in this branch being a most satisfactory feature. 
The Cleveland Bridge and Engineering Company, Limited, 
of Darlington, has just secured an order to replace 
several bridges which have been destroyed in France. 
At the present time the firm’s officials are in France viewing 
the sites. The contract comes from the Northern France 
Railway Company, and the bridges are to be erected in 
the vicinity of Lille. Each bridge will have five sets of 
rails across it, and the work is to be speedily carried out. 


The Coal Trade. 


Conditions in the coal trade show a slight 
improvement on last week, and there is a larger inquiry, 
but business is restricted to the most pressing coal orders. 
The new business is mostly confined to France and Italy. 
Not only the French Government, but private buyers are 
asking for increased quantities of gas, household and, to 
a smaller extent, steam coals, and the urgency of this 
demand is seen by the willingness of receivers to pay the 
existing high rates. Italy is also a large purchaser of 
best gas coals and Spain is taking a fair portion of coking 
smalls, considering that a number of the Spanish boats 
have been diverted to Spain. The Scandinavian countries 
are taking smaller quantities, though much of this business 
is not disclosed, through buyers supplying their own 
tonnage. Inferior classes of fuel are still in poor request, 
or rather the cost of carriage renders their sale in most 
eases unprofitable. Shippers of coal are, in fact, most 
unfortunately placed. The restrictions in the North Sea 
and the danger of mines breaking loose, owing to the recent 
storms, have added to the difficulties of exporters, and the 
shipments of coal, in spite of the urgent requirements of 
France and Italy, have been greatly curtailed. Ship- 
owners, of course, are reaping the advantage. Outward 
rates are sufficiently profitable to allow of the shipowners 
bringing their boats home from the Mediterranean in 
ballast, and of sending them to America light with surety 
of a profitable cargo homewards. For the moment the 
shipowners have the best of the situation. Quotations 
are as follows :—Northumberland: Best Blyths, 13s.; 
second Blyths, 10s. 9d.; unscreened, 10s. to 10s. 6d.; 
best smalls, 8s.; households, 15s.; bunkers, 10s. to 10s. 6d.; 
Tyne prime steams, 12s. to 12s. 6d.; Tyne second steams, 
1ls.; special smalls, 9s. to 9s. 6d.; ordinary smalls, 
7s. 6d. Durhams: Best gas, 12s. 6d.; second gas, 10s. 9d. 
to 1ls.; special Wear gas, 13s.; smithy, 10s. 6d.; coking 
unscreened, 10s. to 10s. 6d.; coking smalls, 9s. to 9s. 6d.; 
ordinary bunkers, 10s. 6d.; best bunkers, lls. 6d. Gas 
coke is quiet but steady at lls. 9d.; foundry coke, 19s. 
to 20s.; furnace qualities, 17s. 6d. to 18s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Situation. 


THERE appears to be an improvement in business 
generally, at Jeast so far as regards the West of Scotland, 
and conditions are more hopeful. Since the destruction 
of the ocean raiders Eastern buyers have been more active, 
and although this may be only temporary, on the other 
hand it may be the commencement of better times, as 
stocks in the East must be very low. The position at 
home is considerably brighter, and, while in most trades 
business is still slow, a better feeling pervades the different 
markets and inquiries are more frequent; but whether 
this change for the better is momentary or lasting remains 
to be seen. The shipbuilding industry is better placed 
in view of recent orders, and the steel and iron trades are 
consequently beneficially affected. While there is nothing 
in the condition of the various markets to inspire opti- 
mistic feelings, there is, at the same time, nothing to cause 
undue pessimism. In spite of the general world-wide 
depression in trade, we are holding our own well, and in 
fact many industries, with the assistance of Government 
contracts, are employing their workers night and day, 
while some of our local machine shops, motor car works, 
and armour producing firms, although working at high 
pressure, are unable to keep pace with the demand. The 
source of supplies from the Continent is still, of course, 
cut off, but America appears to be coming into closer 
touch with those consumers who formerly were dependent 
on the Continent for supplies. Nothing‘of a definite nature 
may result, but the abnormally depressed condition of 
American works at the present time induces the con- 
clusion that quantities of finished and semi-finished 
material will be imported in the near future for consump- 
tion in local works. Consumers are apparently still await- 
ing some decisive result of the conflict on the Continent, 
and there is no doubt that if a favourable conclusion was 
arrived at business would almost immediately expand. 


Shipping. 


When a comparison of the freights now available 
in most directions is made with those obtainable five 
months ago an indication may be had of the remarkable 
change for the better which owners are experiencing. 
In many cases rates are double what they were, and in 
fact this applies pretty well all round. To the ports 
where discharge is slow the advances are greater, but even 
present rates can hardly make up for the great delays. 
Homewards from the Plate freights have risen from about 
14s. to 26s. and over, while grain rates from the States 
have more than doubled. It is probable that freights 
will advance still further, and it is quite possible that 
before long figures unequalled within the memory of 
present-day shipowners will be touched. Business continues 
brisk at Glasgow Harbour, although there is no outstanding 
feature. There were fourteen arrivals during the past 
week, three of which were in for bunkers, Four Spaniards 





had iron ore, and the fleet included three French sailers, 
two with nickel ore and one with timber; also two Nor- 
wegians with nickel ore. Three cargoes of raw sugar have 
arrived at Greenock from Java, amounting in all to over 
160,000 bags. Exports have been about the average 
and included the shipment of locomotives to India and 
South Africa, weighing in all 1330 tons. 


The Shipbuilding Industry. 


The improved shipping prospects and the scarcity 
of tonnage have brought forward a welcome list of new 
shipbuilding orders for the Clyde. This list includes four 
cargo steamers of about 6000 tons, one of 7000 tons, and 
two of 400ft. and 450ft. in length respectively. Messrs. 
Fleming and Ferguson, Paisley, have an order to build a 
twin-screw suction self-discharging hopper dredger for 
the Wanganni Harbour Board, New Zealand. The vessel 
is to be constructed under special survey to the require- 
ments of Lloyd’s Al class, and will be fitted with four 
sets of compound engines arranged so as to be available 
for pumping or propelling, conjointly or independently. 
Messrs. Ferguson Brothers, Port-Glasgow, are to construct 
a repeat of the dredger Ponrabbel, launched in May of 
this year for the Launceston Harbour Board, Tasmania, 
which was sunk on her way out by the Emden. After 
having been shut down for the past nine months the ship- 
building yard at Kelliebank, Alloa, is to be reopened. 
The plant and machinery belonging to the late firm have 
been acquired by a London company, which has also taken 
a lease of the ground from the Earl of Mar and Kellie for 
twenty-one years. Operations are expected to commence 
early next month, and when the yard is again in working 
order about 200 skilled workmen and labourers will be 
employed. 


Shipyard Labour. 


The demarcation question in shipyard work has 
been engaging the attention of Clyde shipbuilders and 
engineers and the representatives of the various shipyard 
unions, owing to a desire on the part of the employers that 
the unions should allow tradesmen of one trade to work 
at another when possible and where there is a scarcity of 
labour. The unions have declined to accept this proposal, 
as they contend that its concession would mean the 
removal of demarcation barriers, which have been raised 
after much negotiation to prevent overlapping and strife 
among different trades. So far no settlement has been 
arrived at on the matter. Another question on which 
agreement has not yet been reached concerns the trans- 
ference of tradesmen from routine work to work which 
requires expedition. The unions are agreeable to arrange 
for the transference of men from one job to another pro- 
vided the employers pay an allowance in respect of 
travelling expenses which men may incur by the change. 
It is said that the employers were not willing to give this 
allowance without the sanction of the Admiralty. 


Timber. 


A moderate business is still being done, though 
apart from packing-case material there is no special 
activity. Buyers have shown more inclination to pick 
up stock of late, the general expectation being that prices 
of all descriptions of timber are unlikely to become cheaper 
at present, but rather, in view of the steady depletion of 
stocks, to rise higher. Sales reported include Canadiar 
and Baltic white pine, Quebec third and fourth quality~ 
pine deals and birch planks, sawn pitch pine, teak logs 
and planks, Oregon pine, Gaboon mahogany, and other 
furniture woods. Deliveries from the public stores have 
been fairly good, quite a considerable impression having 
been made on stocks recently. Imports during the week 
include a shipment of teak logs and planks from Rangoon 
and some small lots of pine from Montreal. 


Locomotive Order for Glasgow. 


The Taff Vale Railway Company, it is reported, 
has placed an order with the North British Locomotive 
Company, Limited, of Glasgow, for six locomotives to 
replace those ordered from Germany, which were not 
delivered owing to the war. 


Pig Iron. 


There appears to be a slightly better inquiry for 
Scottish pig iron from local consumers, but fresh business 
has shown very little expansion so far. The high rates 
of freight are detrimental to coastwise and foreign ship- 
ments, which, however, are better than might have been 
expected. Scottish hematite iron is weak and _ business 
is reported to have been done at 65s. per ton. There are 
seventy-two furnaces in blast in Scotland at present, 
compared with seventy-one in the preceding week and 
seventy-eight in the corresponding week of last year. 
Owing largely to the improvement in general trade reports, 
and also to the receipt of a number of contracts by ship- 
builders lately, the Glasgow pig iron warrant market has 
been considerably stronger in tone throughout the past 
week. The turnover was small and did not exceed 5000 
tons of Cleveland, but prices showed an advance of Is. Id, 
per ton over the preceding week at 50s. 54d. per ton cash 
buyers. 


Quotations. 


The prices of Scottish makers’ iron are 6d. per 
ton higher than last week and are as follows :—Monkland, 
f.a.s. at Glasgow, No 1, 63s.; No. 3, 61s. 6d.; Govan, 
No. 1, 62s. 6d.; No. 3, 61s. 6d.; Carnbroe, No. 1, 67s.; 
No. 3, 62s. 6d.; Clyde, No. 1, 68s.; No. 3, 63s.; Gartsherrie, 
Summerlee, Calder, and Langloan, Nos. 1, 68s. 6d.; Nos. 3, 
63s. 6d.; Glengarnock, at Ardrossan, No. 1, 70s.; No. 3, 
65s.; Eglinton, at Ardrossan or Troon, No. 1, 62s. 6d.; 
No. 3, 61s. 6d.; Dalmellington, at Ayr, No. 1, 63s. 6d.; 
No. 3, 6ls. 6d.; Shotts, at Leith, No. 1, 68s. 6d.; No. 3, 
63s. 6d.; Carron, at Grangemouth, No. 1, 69s.; No. 3, 
64s. per ton. 


Finished Iron and Steel. 


There has been no change of note in the Scottish 
steel trade during the past week. Owing to the scarcity 
of ship plate specifications some of the makers are still 
finding it difficult to keep their mills employed, Very 
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little fresh business is being done, but, in view of the ship- 
building orders recently placed on the Clyde, an improve- 
ment in this respect is anticipated. Merchants have 
shown a disposition to underquote makers’ prices and 
cannot now cover their commitments with any margin 
of profit. The export trade continues quiet. The various 
branches of the finished iron trade show little or no 
alteration from last report. Black sheets have weakexed 
in price lately, but the concessions have not enabled pro- 
ducers to book much in the way of new business, and 
though some of the works are doing as much as the insufti- 
cient labour supply will allow, others are in need of more 
orders. Malleable iron makers report that plants are not 
running fully, but that they are fairly well occupied, and 
their principal cause for anxiety is the competition from 
America in some branches of the business. Outputs are 
mostly against contracts, some of which are held on 
Government account, and the volume of new business for 
home delivery and export is not large, though bookings 
are fairly regular. Prices are still based on £7 12s. 6d. per 
ton, less 5 per cent., for “‘Crown” bars for local delivery, 
and £7 per ton net f.o.b. Glasgow for export. 


Coal. 


The Scottish coal trade, in the West of Scotland 
at least, is still well placed, and considerable activity is 
displayed in all branches. The abnormally high rates of 
freight do not appear to be interfering with shipments to 
any extent and a large business is still being done in this 
department. Ells and splints are very full and navigations 
are steady, while smalls of all sizes are being well cleared. 
In Fifeshire and the Lothians the trade is rather quiet and 
business is uncertain. The demand for household coal 
has greatly increased during the past week or two owing 
to the colder weather, and prices obtained are very favour- 
able. Ell coal is quoted f.0.b. at Glasgow 12s. 3d. to 
12s. 64.; splint, 12s, to 14s. 6d.; navigations, 14s. to 
14s. 6d.; steams, 10s. 9d. to 12s. 9d.; trebles, lls. 3d. to 
lls. 6d.; doubles, 10s. 3d. to 10s. 6d.: singles, 10s. to 
lUs. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE steam coal trade continues to drag along 
very much on a par with the conditions obtaining during 
the previous week or two. In spite of the demand from 
abroad, more especially France, the market proceeds 
day after day on dull monotonous lines, showing extremely 
little life and oceasioning the utmost concern to colliery 
owners, who are constantly hard put to it to know how 
to keep their pits working or where to look for business 
that is for immediate shipment. Colliery owners have 
not had a more anxious time during the whole of this year 
than during the past fortnight or three weeks, excepting 
during the early days of the war, when, of course, the 
embargo on the shipment of Welsh coal naturally put a 
stop to things. But considering the comparative safety 
of over-seas transportation and conditions generally, the 
coal trade is in a parlous state. The tonnage question is 
the root of all the trouble. What with supplies being 
inadequate and the tonnage that is available very back- 
ward owing to bad weather, colliery salesmen are in 


perpetual difficulties, and they can hardly tell how they 


will be placed twenty-four hours ahead, notwithstanding 
that they are well sold and tonnage has been chartered. 
The high freight rates, which exceed the last boom prices, 
inevitably react on coals and check new business. Under 
any circumstances with financial conditions uncertain, 
merchants are not prepared to be as speculative in their 
transactions as in normal times, while with freights daily 
hardening and apparently no limit to the figures they will 
reach, buyers are more than ever cautious in their dealings 
with consumers abroad. The inquiry for coals from 
France is as pressing now as at any time during the past 
few months, but the amount of business which has been 
declined recently by merchants because of the risks 
attached to accepting it has been enormous. As things 
are, there is no remedy for the trouble. No matter what 
freight rates are ruling they do not bring out supplies 
of tonnage anything like adequate to meet requirements. 
The demand from day to day has been for prompt or 
ready tonnage, and in order to get what is about collieries 
have had to do their part in knocking off shillings from 
the coals in order to get the business and the boats to 
enable them to clear wagons frequently enough to keep 
pits working. Few collieries, however, have maintained 
regular working, and the majority of them last week lost 
a day or so. The present week opened very badly. 
Collieries in every class of coal were on the extreme verge 
of a cessation of operations or else they were idle. In 
one case a colliery had not missed a day for two years 
until last Monday. The amount of tonnage in docks in 
South Wales is well below the average, and lower than 
at any period since the war began. Arrivals over last 
week-end were far from satisfactory. They were not bad 
under the circumstances, but there were many disappointed 
shippers who looked forward to certain ships being ready 
to receive cargoes on Monday, and then learned that 
there was every probability that the boats would not be 
ready until the end of the week. These harrassing con- 
ditions are affecting shipments very considerably. 


LATER. 

Writing later our correspondent states that the coal 
market does not show much movement, and values con- 
tinue to display a considerable amount of elasticity. 
Shipments are very largely being arranged by depdt 
owners and by firms with contracts for supplies to French 
consumers. New business is very slow to develop, as 
with freights still advancing merchants are in difficulties 
to know what to base on. Superior Admiralty coals 
are irregular, some collieries being comparatively well off 
with Admiralty orders, but as regards ordinary seconds 
the market shows a wider margin, and transactions have 
been done as low as 16s. 6d. for spot loading. Best dry 
coals retain their position, but without much life. 
Ordinary descriptions rather incline to improvement, as 
tonnage for some of the collieries in this class is coming 





along more regularly. Values are now better represented 
at 16s. 6d. to 17s. 3d. Monmouthshires and Nos. 2 and 3 
Rhondda are practically unchanged, and are patchy, as 
there is a good deal of irregularity of work at the pits. 
Smalls continue firm, more especially bunker qualities, 
while the market for washed nuts and beans is still strong, 
best washed nuts having been sold at 18s. 3d. for ship- 
ment during December and January. Pitwood does not 
progress much in value from the point of View of the sellers, 
the deterrent to any material movement upward being 
the question of wagon supplies. Prices rule about 22s. 
to 22s. 6d. 


War and Trade. 


The question of the relief of traders was discussed 
at the Cardiff Chamber of Commerce on Wednesday, 
when the President—Mr. T. E. Watson—made a very 
interesting statement concerning local traders and the 
effect of the war on the trade of the docks at Cardiff. 
After explaining very clearly the Government scheme for 
the assistance of firms with money locked up abroad, he 
said it was exceedingly unlikely that any Cardiff firms 
would find it necessary to go through all the formalities 
required by the Government scheme if they wanted 
advances from their bankers, because he thought the 
effect of it all would be that the bankers in every case 
would meet their customers without the latter going to 
the Government for assistance. He thought they could 
congratulate themselves that the results as regarded Cardiff 
were as good as they were. He was informed that the 
trade at the docks at Cardiff had not diminished for the 
half-year more than £10,000, which was exceedingly 
satisfactory. With regard to shipping, the position 
appeared to be that there were not enough ships to go round 
to carry all the trade that was to be done, owing to so 
much tonnage being tied up. It was a question to be 
considered later whether the Government should not be 
asked to let out some of the German boats now in their 
ports. — 


Foreign Exports. 


Last week foreign exports from Cardiff, Newport, 
Swansea and Port Talbot came to only 367,121 tons, as 
against 384,429 tons in the previous week and 634,441 
tons in the corresponding period of last year. The figures 
for the past fortnight do not cover shipments by the 
British Admiralty or those on behalf of our Allies, who are 
taking supplies on Government account. From the port 
of Cardiff alone the quantity despatched was 151,509 tons, 
of which 16,148 tons went to Buenos Aires, 11,207 tons to 
Port Said, and other amounts ranging to about 9000 tons 
each to Genoa, Leghorn and Rouen. Newport shipped 
48,389 tons and Swansea 52,980 tons, while from Port 
Talbot the total was 14,445 tons. The official returns 
now to hand show that for the first ten months of this 
year shipments foreign-wise from Cardiff have been 
13,945,337 tons, as against 16,063,859 tons for the same 
period of 1913, while coastwise shipments total 1,753,428 
tons, as compared with 2,562,654 tons, a loss of 2,118,522 
tons and 809,226 tons respectively. In the case of New- 
port the figures for this year to the end of October are 
3,579,145 tons foreign and 606,335 tons coastwise, a 
decline of 338,234 tons and 11,397 tons respectively. 
Swansea with 2,353,010 tons foreign and 317,302 tons 
coastwise has lost 588,995 tons and 33,806 tons, while 
Port Talbot shipments are down 527,978 tons and 29,288 
tons respectively, with totals of 1,224,423 tons foreign 
and 202,166 tons coastwise. Considering that Admiralty 
shipments are not included, the return must be accounted 
fairly satisfactory. 


Prices. 


Values have naturally been extremely erratic 
under the influence of pit stoppages and shortage of 
tonnage, and as things are owners see no immediate 
prospect of much, if any, improvement. Under current 
conditions ordinary quotations go by the board and prices 
are simply what can be arranged by negotiation, and 
business has been conducted practically only in cases 
where buyers have definite tonnage in hand. For forward 
shipment there have been no transactions of any note, 
though colliery salesmen do not modify the high figures 
ruling except for spot shipment. Nominally, best 
Admiralties are about 22s., but reductions of 2s. are pos- 
sible if the position of the business suits the colliery. 
Ordinary seconds range about 17s. to 18s. Dry coals 
for which there is a good demand from France, but which 
cannot materialise owing to the pressure at the French 
ports, and the reluctance of merchants to consider sale 
on account of the high freights, have eased down as the 
result of the inadequacy of tonnage, and best qualities 
range about 18s. 6d. to 19s. 6d., and ordinary descriptions 
16s. to 17s. Monmouthshires have been very quiet, and 
irregular working at the pits has characterised all grades. 
Eastern Valley coals have been relatively easier than 
other classes, though in the case of the very best black 
veins very low figures have been taken by colliery sales- 
men in order to get themselves out of difficulties. Nos. 2 
and 3 Rhondda have shared the general inactivity, but 
nuts, beans and cobbles hold firmly to quotations, while 
the curtailed outputs have given a fillip to smalls. Recently 
smalls were literally being thrown away on account of 
the heavy stocks and the sparse demand, whereas to-day 
supplies are none too good and values stand about 9s. 
to 9s. 6d. for best bunkers, and cargo sorts rule up to 
6s. 6d.,at which figure they are very steady. Patent fuel 
is weak, the demand being slow and the accumulation 
of stocks heavy. Pitwood has recovered somewhat, but 
advance is slow owing to the difficulty of getting empty 
wagons. The price is about 22s. 


Contract Business. 


Operations over a period are very slow. The 
inquiry received by collieries is exceedingly small, while 
merchants are not at all keen on business on c.i.f. basis. 
As regards the French State Railways’ contract for 
95,000 tons of Cardiff or Newport semi-bituminous smalls, 
about 70,000 tons have been placed with Watts, Watts 
and Co., and the balance with Tabb and Burletson, 
represented at Cardiff by John Powell and Co, 





Labour Matters. 


There is very little that is new in the local labour 
world beyond the fact that there is an exceptional amount 
of unemployment in the coalfield as the outcome of the 
necessary temporary stoppages through tonnage not 
coming to hand. What the number is of men idle it js 
impossible to state, as it is such a fluctuating quantity, 
Collieries that are at work one day are idle the next, and 
vice versa, but in one case a well-known colliery was 
idle in the early part of this week, this affecting several 
thousand men, which had not missed a day for about 
two years. As regards employment on the docks, the 
position continues very satisfactory considering all the 
circumstances. Imports have not been so good during 
the past week or two, and work has been interfered with 
through vessels being delayed by bad weather. On the 
whole, however, there has been a fair number of pitwood, 
pit prop and iron ore cargoes to discharge, but general 
cargoes have been few in number. The demand for 
British seamen continues as good as ever, and the supply 
is unequal to the requirements. Wages rule now at £6 ]()s, 
per month for all boats. 


Approximate Prices. 


Steam coal: Best Admiralty large, 20s. to 22s.; 
best seconds, 18s. 6d. to 19s. 6d.; seconds, 17s. to 1&s.; 
ordinaries, 16s. 6d. to 17s.; best drys, 18s. 6d. to 19s. 6d.; 
ordinary drys, 16s. to 17s.; best bunker smalls, 9s. to 
9s. 6d.; best ordinaries, 8s. 6d. to 9s.; cargo smalls, 6s. to 
6s. 6d.; inferiors, 5s. to 5s. 9d.; washed smalls, 9s. 6d. to 
10s. 6d.; best Monmouthshire black vein large, I6s. 6d. 
to 17s.; ordinary Western Valleys, 16s. to 16s. 6d.; best 
Eastern Valleys, 15s. to 15s. 6d.; seconds Eastern Valleys, 
14s. 3d. to 14s. 9d. Bituminous coal: Best households, 
19s. to 20s.; good households, 17s. to 19s.; No. 3 Rhondda 
large, 16s. 6d. to 17s.; smalls, 11s. 6d. to 12s. 6d.; No. 2 
Rhondda large, 12s. to 13s.; through, 10s. to 10s. 6d.; 
smalls, 7s. to 7s. 6d.; best washed nuts, 17s. to 18s, 6d.; 
seconds, 14s. 6d. to 15s.; best washed peas, 15s. to 15s. 9d.; 
seconds, 13s. 6d. to 14s. Patent fuel, 16s. to 17s, Coke : 
Special foundry, 29s. to 30s.; good foundry, 22s. to 25s.; 
furnace, 17s. to 19s. Pitwood, ex ship, 21s. 6d. to 22s, 


Newport (Mon.). 


The market in Monmouthshires has throughout 
this week been devoid of any feature excepting the 
inactivity of business. Operations have been on a mini- 
mum scale. The daily increase in freight rates seems to 
have checked all new business, and as a consequence 
values of large coals have suffered, but smalls have 
stiffened. Approximate quotations :—Steam coal: Best 
Newport black vein large, 16s. 6d. to 16s. 9d.; Western 
Valleys, 15s. 9d. to 16s. 3d.; Eastern Valleys, 14s. 9d. to 
15s. 3d.; other sorts, 14s. to 14s. 6d.; best smalls, 6s. 3d. 
to 6s. 6d.; seconds, 5s. 9d. to 6s. Bituminous coal: Best 
house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent 
fuel, 16s, to 17s. Pitwood, ex ship, 21s. 6d. to 22s, bd. 


Swansea. 


The Swansea market has been very well attended, 
but so far as the coal business is concerned it has been 
practically lifeless. Poor tonnage supplies, which is the 
complaint all round, have interfered with operations, 
but, notwithstanding the disadvantage under which the 
trade is labouring, prices have been pretty well maintained ; 
but, of course, prompt delivery of coals has been accom- 
panied by concessions on the part of colliery salesmen. 
Machine-made descriptions have not shown much change, 
but the weakness of rubbly culm and duff continues 
unabated. Patent fuel is quiet, but the works are engaged 
as far as the circumstances will admit, outputs being only 
half due to the fact that there are only half the normal 
number of men employed, others having joined the forces. 
Approximate values :—Anthracite: Best malting large, 
22s. to 24s. net ; second malting large, 20s. to 21s. 6d. net ; 
big vein large, 19s. 6d. to 22s., less 24 per cent: red vein 
large, 16s. 3d. to 17s., less 2} per cent.; machine-made cobbles, 
22s. 9d. to 24s. 9d. net; French nuts, 26s, to 26s. 6d. net ; 
German nuts, 24s.6d. to 25s. 6d. net ; beans, 17s. 6d. to 18s. 6d. 
net ; machine-made large peas, 12s. 6d. to 13s. 6d. net ; 
rubbly culm, 3s. 9d. to 48. 3d., less 2} per cent.; duff, 
2s. 6d. to 2s. 9d., net. Steam coal: Best large, 18s. 6d. 
to 22s., less 24 per cent.; seconds, 17s. to 18s. 3d., less 2} 
per cent.; bunkers, 10s. 6d. to 11s. 6d., less 24 per cent.; 
smalls, 5s. 6d. to 6s. 9d., less 2} per cent. Bituminous 
coal: No. 3 Rhondda large, 17s. 6d. to 18s., less 2} per 
cent.; through and through, 13s. 6d. to 14s., less 24 per 
cent.; smalls, 9s. 6d. to 10s 6d., less 24 per cent. Patent 
fuel, 15s. 9d. to 16s. 3d., less 24 per cent. 


Tin-plate and Other Quotations. 


The prohibition by the Government of the 
exportation of tin-plates to Denmark, Holland, and Sweden 
in order that supplies shall not reach Germany is the 
principal subject of attention just now. Last week-end 
a deputation representing the associated employers of 
South Wales, including Messrs. F. W. Gilbertson, H. C. 
Bond, and W. A. Fernihaugh, and H. Clements, secretary 
of the Association, waited on the Board of Trade officials 
and had a sympathetic reception, but after the exchange 
of views the outstanding fact remains that the embargo 
is not to be removed, but efforts at minimising the effect 
of the prohibition are being made, and it is hoped that 
suggestions will be adopted whereby through the granting 
of special licences to established agents in those countries 
exportation will be possible, and the chances of re-exporta- 
tion to Germany reduced to nil. The forms are under 
stood to be out and in these makers fill in the destination 
and stipulate that supplies are only on the conditions 
therein contained. These, if approved, will be sent out 


to the proposed customers, the suggestion then being that. 


they should be signed in the presence of the British consuls. 
By this means the destination of the plates and their use 
would be clearly established. The prohibition has hit 
hardly a number of firms, which as a consequence have 
stocks on hand, which, unless permitted to be shipped 
under the conditions referred to above, will have to find 
another market. Stocks at Swansea are estimated to 
be about 2000 tons, the trade of Swansea with the three 
countries named being last year 54,503 tons of tin-plates 
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and 6681 tons of black plate, equivalent to approximately 
three-quarters of a million sterling. The number of mills 
idle in South Wales is about 40 per cent., but it is some 
consolation that more orders have recently come to hand, 
and mills at work this week are rather more numerous than 
was the case last week, There is a movement on foot to 
obtain Government support for the Welsh tin-plate trade 
by request that the War-office and the Admiralty should 
insert a clause in their contracts requiring that food sup- 
plies to the British Army and Navy should be packed in 
tin-plates of British manufacture. The report from the 
Swansea Metal Exchange shows that the number of boxes 
received from the works last week was 49,982, and ship- 
ments during the week 63,363 boxes, stocks remaining 
being 221,778 boxes. In the previous week the figures 
were 62,059 boxes received from the works, 51,558 boxes 
shipped, and 235,159 boxes in stocks, Values have been 
well maintained, the official prices from the Swansea 
Exchange on Tuesday being :—Tin-plate and other 
quotations : I.C., 20 x 14 x 112 sheets, 12s. 9d.; L.C., 
23 ~ 20 x 56 sheets, 13s. to 13s. 14$d.; LC., 28 x 20 

112 sheets, 25s. 6d. to 25s. 9d.; I.C. ternes, 28 x 20 

112 sheets, 23s. Block tin, £140 per ton cash; £139 
per ton three months. Copper, £55 10s. per ton cash ; 
455 12s. 6d. per ton three months. Lead: English, £20 
per ton ; Spanish, £19 5s. per ton. Spelter, £25 10s. per 
ton. Iron and steel :—Pig iron: Standard iron, 5ls. 
cash: 54s. 4d. one month; hematite mixed numbers, 
§2s. cash ; 62s. 6d. one month ; Middlesbrough, 51s. 44d. 
cash; 57s. 84d. one month; Scotch, 57s. 44d. cash ; 
his. 104d. one month ; Welsh hematite, 70s. dd.; East 
Coast hematite, 69s. to 70s. ¢.i.f.; West Coast hematite, 
72s. to 73s. ¢.i.f. Steel bars: Siemens, £4 15s. per ton ; 
Bessemer, £4 15s. per ton. Steel rails, heavy sections, 
£6 7s. 6d per ton. Iron ore: Rubio, 17s. 6d. to 18s. per 
ton. 


Newport Metal Exchange. 


A better tone in the iron and steel industries of 
this district was reported on Wednesday. A more ready 
disposition to place business for this year and the early 
part of next was displayed. The inquiry is improving, 
and prospects are regarded as more satisfactory. More 
business has been transacted for the bar mills, and 
although official prices of both Siemens and Bessemer 
qualities remain at £4 15s., the tendency is firmer. The 
rail mills are working better, and values are firm at 
£5 7s. 6d. for heavy sections. More activity is shown at 
the blast furnaces, and 70s. is the price of Welsh hematite 
delivered at the works. Iron ore remains about 17s. to 
Iss. for best Rubio. Tin-plates are uneven in value. 
Au improvement is reported in some quarters, but buyers 
are still able to secure comparatively good terms for 
prompt clearance, as stocks are heavy. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Physical Society of London, of 82, Victoria-street, 
London, 5.W., has decided not to hold an exhibition during 
the present session, 

We are informed that Mr. Ernest C. Haarer, M.I. Mech. E., 
has been appointed Chief Engineer and Manager of the London 
Hydraulic Power Company and the Liverpool Hydraulic Power 
Company, in succession to the late Mr. E. B. Ellington. 

Messrs. C. W. Burton, GrirrirHs anp Co. inform us that 
they have been appointed the sole selling agents for the British 
Isles for the * National-Acme ” multiple spindle automatic 
screw machine, as manufactured by the National-Acme Manu- 
facturing Company, of Cleveland, Ohio, and Montreal. 








CATALOGUES. 





©. IsterR AND Co., Limited, Bear-lane, Southwark, S.E. 
“ Boring Plants” is the title of a new catalogue sent to us by 
this firm, It is an instructive publication, which describes 
and illustrates a large number of well boring tools. 

Tur Judson-Jackson Company, of 50, Marsham-street, West- 
minster, sends a catalogue of machine tools ready for instant 
delivery. It illustrates various types of lathes, milling machines, 
shaping machines, drilling machines, double spindle centering 
machines, dise and other grinders, power hammers, &c., all of 
which are ready for delivery at the company’s showrooms at 
Westminster. Prices are given throughout. 

THE twelfth edition of Watson, Laidlaw and Co.’s catalogue 
on“ Weston ”’ centrifugals and accessories has been forwarded 
to us. It is an extensive and well-bound publication and con- 
tains many illustrations. The machines illustrated are intended 
for the treatment of sugar, but the company also manufactures 
centrifugals for all purposes for which they can be employed. 
All the latest improvements in these machines are dealt with 
and the publication contains an immense amount of general 
information, 


S. S. Storr anp Co., Laneside Foundry, Haslingden, Lanca- 
shire.—We have received from this firm a copy of the 1914 
edition of section catalogue F, dealing with elevator and con- 
veyor accessories, ‘The contents of this book of over 100 pages 
include particulars, illustrations and prices of elevator heads, 
boats and fittings, band conveyor rollers, bearings, belts, &c., 
year wheels, pulleys, pedestals, &c. On pages 8 and 9 are given 
in tabular 1orm the approximate weights in cubic inches per 
pound, cubic feet per ton, pounds per cubic foot, and pounds 
per bushel of a large number of materials for which conveyors 
may be used. The book is well printed on art paper, has a 
heat appearance, and the contents are well indexed. 


“Castings” is the name applied to a neat little pamphlet 
which is issued by Sterling Metals, Limited, of Foleshill, Coventry. 
This company was formed some years ago with the sole 
object of supplying castings of all kinds and made in all materials. 
It specialises in special intricate castings and does a large busi- 
ness in castings for the cylinders of motor cars and motor 
bicycles, both water and air cooled, The company, which is 
engaged on a considerable amount of work for the Admiralty 
and War-office, claims to produce a greater variety of intricate 
castings in the copper base alloys than any other firm, and is 
prepared to make castings in high-tension bronze, phosphor 
bronze—various alloys for different duties—gun-metal, brass, 
&e., all such castings being produced to analysis. One of its 
most important branches is that dealing with aluminium 
castings for motor car and cycle requirements. Its output in 
this material varies from six-cylinder engine crank cases, gear- 
boxes, radiator tops, &c., down to motor cycle crank cases, 
silencers, and name plates. For the general engineer it also 


makes a large variety of aluminium castings, including those for 
chemical processes, gear guards, erank cases, elutehes, &e, 





THE EFFECT OF VACUUM IN STEAM 
TURBINES.* 
By G. GERALD STONEY, Leroy Member, of Newcastle-on- 
Tyne. 


In considering the effect of a change of vacuum on a steam 
turbine, whether on land or at sea, and also the most efficient 
vacuum, many things have to be taken into account. It is not 
sufficient to consider the effect on the turbine alone, but the 
installation as a whole must be reviewed. This means that not 
only the turbines, but also the boilers and condensing plant 
have to be studied, and that each case must be considered on its 
merits. As it is impossible in the course of a paper to deal in 
detail with every item, only the more salient points will be 
considered. 

In this paper the turbine will be taken first, and then the 
installation as a whole, comprising boilers, turbine, condenser 
and their auxiliaries, but confined to the case where there is an 
ample supply of circulating water, whether from the sea or 
from a river or other supply. The much more complicated case 
where there is a restricted supply or where cooling towers are 
used will not be dealt with at present. The degree of vacuum 
which gives the same velocity ratio at the exhaust end as through- 
out any given turbine is the vacuum under which the best results 
are obtained; consequently, a turbine designed for 29in. 
vacuum, barometer 30in., requires more rows of blades or wheels 
than one designed for 27in., the number of rows or wheels on a 
given diameter in each case being proportionate to the B.Th.U. 
available in the range between the initial and final pressures and 
temperatures through which the turbine works. As will be seen 
later, however, there may be considerable latitude in the velocity 
ratio at the exhaust end without seriously affecting the available 
economy. Neglecting the effect of the reheat factor, which is 
small in modern high-efficiency turbines, and also neglecting 
terminal losses, with 175 1b. absolute initial pressure and a 
superheat of 150 deg., the gains per inch of vacuum in the B.Th.U, 


Pio. 1.—Distribution of Heat during Adiabatic Expansion. 
Initial Pressure 176 1b. per square inch absolute. 150° Superheat. 
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available during adiabatic expansion are as shown in Fig. 1 
and are :— 
TasBie I. 
Between 23in. and 24in., 3 per cent., or an increase of 9 B.Th.U., on about 
300 B.Th.U., available at 23in. 
Between 24 in. and 25 in., 3 per cent., or 10 B.Th.U. 
25 i 4 12 ” 
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For saturated steam at 175 lb. absolute the figures are approxi- 
mately the same. 

In the case of an exhaust turbine working with, say, 15 lb. 
absolute or atmospheric pressure, the gains per inch of vacuum, 
as shown in Fig. 2, are :— 

Taste II. 
Between 23in. and 24in., 9 per cent., or an increase of 10 B.Th.U., on 
about 110 B.Th.U., available at 23in. 
Between 24 in. and 25 in., 10 per cent., or 11 B.Th.U. 
25 11 13 
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It is thus seen that the percentage gain due to vacuum depends 
on the steam conditions being much more with low-pressure than 
with high-pressure steam, and that the gain in B.Th.U. available 
is almost independent of the steam conditions. That this is 
the case is apparent from the Mollier diagram, in which the 
lines for constant pressure are practically parallel at low pres- 
sures for all ordinary ranges of initial pressure and temperature. 

Another way to look at it is that for each degree Fahrenheit 
that the temperature due to the vacuum is reduced, there are 
approximately 1.5 more B.Th.U. available, and this is approxi- 
mately the case through the whole range considered above in 
Tables I. and II. and Figs. 1 and 2. This method of looking at 
the question is useful in considering condenser problems. These 
gains due to vacuum are wholly attainable when the turbine 
can be suitably designed, but, in the case of high-speed large 
output land turbines, allowance must be made for increased 
terminal iosses. 

‘or example, in a 3000 kilowatt land turbine at 3000 revolu- 
tions per minute with an initial pressure of 175 lb., 150 deg. Fah. 
superheat and a vacuum of 29in., the consumption will be about 
12 Ib. per kilowatt-hour, and the steam per hour will be 36,000 Ib., 
or 10 1b. per second. The volume at exhaust, allowing for con- 
densation, will be about 6000 cubie feet per second. With 
present materials available, it is not in general customary to go 
above about 550ft. per second for the mean veolcity of the blades 
at the exhaust end, giving a mean diameter of 42in., and as the 
blade height in practice cannot be more than one-fifth of this, 
or 8.4in., the area of the annulus is 7.7 square feet. The velocity 
of the steam leaving the blades through the restricted area will 
then be 780ft. per second and involve a loss of 12 B.Th.U., 
assuming that the velocity ratio and angle of the blades is such 
that the steam leaves them axially, as it should, to give the 
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minimum loss, Even under these conditions, however, ‘there 
is still a gain of 64 per cent. between 28in. and 29in. vacuum. 
For still larger powers, however, these effects become more 
pronounced, until conditions are eventually reached in this class 
of turbine having a highly restricted exhaust end when an 
increase in vacuum causes no gain. It is the constant aim of 
designers to increase the limiting vacuum by using higher blade 
speeds and enabling an exhaust end of larger dimensions to be 
employed. This is undoubtedly a direction in which increased 
efficiency in large-power high-speed turbines is to be found. 
The effect of increased blade speed is very marked, as for a given 
vacuum the reduction in available gain varies inversely as the 
fourth power of the blade speed, since as the blade height cannot 
well be more than one-fifth of the mean diameter of the blades, 
the area at the exhaust will vary as the square of the diameter, 
or as the square of the mean blade velocity. Therefore the 
longitudinal velocity varies inversely as the square of the mean 
blade velocity, or the B.Th.U. lost, inversely as the fourth power. 
Of course, the reduction can be halved by adopting a turbine 
with double flow at the exhaust, but this often introduces com- 
plications, although many highly economical land turbines of 
large power have been designed on these lines. Something can 
also be done by shaping the exhaust suitably, so as gradually 
to reduce the velocity of the steam on leaving the blades. 

A high-speed large output land turbine running at full load 
having been dealt with, the case of reduced loads will now be 
considered. With throttle governing, the initial steam pressure 
is reduced in accordance with a right-line law similar to the 
Willans law for the steam consumption, and it may be taken 
that in this case the initial pressure at no load is approximately 
atmospheric. If at full load the initial pressure is 175 lb. absolute, 
at half load it will be about 95 1lb., and at quarter load 63 Ib. 
At half load, with a vacuum of 28in. to 28}in., the percentage 
gains in consumption per inch of vacuum would be increased 


Pia. 2.—Distribution of Heat during Adiabatic Expansion. 
Initial Pressure 15 Ib. per square inch abs. Saturated. 
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by about 1 per cent., and at quarter load by about 2} per cent 
above those given in Tables I. and II., owing to the reduced 
B.Th.U. available by reason of the reduced initial steam pres- 
sure. The exact amounts of these gains will depend on the 
velocity ratio throughout the turbine, which has been assumed 
to be constant at full load. 

At reduced loads, with throttle governing, the velocity ratio 
will be approximately the same as at full load throughout the 
turbine, except near the exhaust end, where it will be greater 
at reduced loads. This may either slightly increase or diminish 
the efficiency at the exhaust end, according as the general 
velocity ratio is high or low, but in general the effect will be small. 

With nozzle governing, the gains due to increased vacuum at 
reduced loads are somewhat less than with throttle governing, 
and the exact amount depends on the type of nozzle governing 
used, but broadly, at full load and at reduced loads the gains in 
consumption per inch of vacuum are more nearly equal with this 
type of governing. When a turbine is not bladed so as to give 
the full velocity ratio right up to the exhaust end at full load, 
it is obvious that the above gains due to vacuum must be 
modified. 

Direct-coupled marine turbines especially, from considera- 
tions of weight and space, are often bladed so as to give uniform 
velocity ratio at full speed with about 26in. vacuum, and from ~ 
various causes many land turbines have been similarly bladed. 
In turbines so bladed and with ordinary steam pressures, it 
has been found by experience that the gain per inch of vacuum 
at full load is :— 

Between 26 in. and 27 in., 4 per cent,, or12 B.Th.U. 
27 aes 17 
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In the turbines so bladed and at constant speed, as in land 
work, the velocity ratio at the exhaust end would automatically 
become at half load, uniform with the rest of the turbine at 
about 28in., and for quarter load, at about 28?in., so that in 
general it may be said that the theoretical gains as given in 
Tables 1. and IT. will be completely obtained at reduced loads, 
but for strict accuracy, each case should be considered on its 
merits. It may be noted here, however, that, although there 
is a decrease in efficiency at the exhaust end by having a cramped 
exhaust and low velocity ratio, there is but little loss when the 
exhaust end is large and has an unnecessarily high velocity ratio. 

Land turbines running at constant speed having been dealt 
with, the case of a marine turbine running at reduced speeds 
when the load is reduced may now be considered. Geared 
turbines can be bladed and should be bladed for high vacuum, 
and here it may be mentioned that the blading should be for 
nearly the highest vacuum obtainable in the waters in which 
the ship trades, as there is but little loss by running a turbine 
bladed for high vacuum, at a lower one. For example, it should 
be bladed for 28jin. to 29in., the vacuum obtainable in home 
waters and the like, and not for 27}in. to 28in., which will be 
the vacuum obtainable in the tropics with a good condensing 
plant. In such turbines the full theoretical gain due to vacuum 
will be attained at full speed. At half speed and one-eighth 
power, if the consumption at full load is assumed to be 12 Ib. 
per shaft horse-power, and at half speed 16 lb., the steam at 
half speed will be one-sixth that at full speed, and the velocity 
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ratio three times that at full speed for the same vacuum, so 
that the exhaust end is amply large enough for the highest 
vacuum which can be attained, and therefore the gain due to 
increased vacuum will be somewhat more than that at full speed. 

It may be mentioned that, in most cases, blading a geared 
turbine for high vacuum as compared with low vacuum adds 
very little to the weight, and generally only necessitates the 
exhaust end being made somewhat larger. It is very important 
that the exhaust between the turbine blades and the condenser 
should be free, and should be unrestricted, so that the loss of 
vacuum between the last row of blades and the steam space in 
the condenser should be a minimum. This applies to all classes 
of turbines. 

It is equally important that the loss of vacuum between the 
steam space in the condenser and the air pump suction should 
also be a minimum. In other words, given a condenser and an 
air pump of the highest efficiency, the difference in vacuum 
between the air pump suction and exhaust end of the turbine 
should be reduced to an absolute minimum. The great import- 
ance of this requirement should be carefully noted when analys- 
ing data obtained from any particular turbine installation, 
whether land or marine, as otherwise erroneous conclusions may 
be formed. For example, if any of the many factors in design 
which influence the efficiency of any given installation as a 
whole are not provided for, it is futile to carry a vacuum higher 
than such provisions warrant: the consequent sacrifice in 
economy is measured in such cases by what is obtained and 


Fie. 3.—Vacua with various amounts of Cooling Water. 


vac. TO 60°F. 


vac. IN PERFECT 


28 


4 


& 
e 






2 
o 

ol7 on wx vlx 
t 

6 


vac. BAR 60” 


i) 


22 


10 20 30 40 50 60 70 80 90 
K=RATIO GIRCULATING WATER TO STEAM 


what is obtainable. Sometimes a definite velocity is fixed on 
for the velocity of the steam in the exhaust, but this has the 
difficulty that it entirely depends on the vacuum for which the 
condenser is designed. A better way is to make the area of 
the exhaust have a definite ratio to the area of the annulus of 
the last row of blades, and in direct-coupled marine turbines 
this ratio is generally 1.5 to 1.7, but in geared turbines it can 
be increased to about 2.0. This means that, if the reduction of 
velocity can be made to take place gradually as in a diverging 
orifice, most of the terminal loss at the blades will be recovered, 
and a great deal can be done in this direction, in many cases, 
by careful attention to having gradually diverging stream lines 
of steam from the blades to the condenser. A rule sometimes 
used on land is to have 18 Ib. to 20 Ib. steam per hour per square 
inch of exhaust area, and in many cases this also works well in 
practice. Much more careful attention is required in the future, 
as to the shape of the exhaust, than in the past, for even at 
present many exhausts are so shaped as to cause considerable 
and unnecessary loss of vacuum. 

The case of a direct-coupled marine turbine, only bladed for 
26in. at full speed, is rather different. Here, at full speed, 
the effect of vacuum will be as given above, but the cases of 
half speed and one-eighth power have to be specially considered, 
more particularly on account of such devices as cruising turbines, 
&c. If we assume the steam per shaft horse-power with Parsons 
turbines to be 13 1b. at full speed and 21 Ib. at half speed, and 
that the shaft horse-power at half speed is one-eighth that at 
full speed, the steam per hour will be one-fifth that at full speed. 
Assuming that throughout the main turbines generally the velo- 
city ratio is 0.5 at full speed, then at half speed the velocity ratio 
throughout the main turbines will be 0.25, except at the exhaust 
end, where it will be 1.25. This means that the full effect of 
vacuum will be obtained up to over 29in. vacuum, and on account 
of the low velocity ratio, the effect, provided the condensing 
plant will respond, will considerably exceed the theoretical at 
lower vacua. 

Up to the present the turbine alone has been considered, but 
in a complete installation, whether land or marine, there are 
many other factors to be taken account of. As increase in 
vacuum is associated with a correspondingly lower temperature 
of condensate, it follows that if the vacuum is raised and the 
condensate is delivered to the boiler at the same temperature 
at which it leaves the condenser, either the quantity of steam 
generated in the boiler per unit of coal is decreased or the 
quantity of coal per unit of steam generated is increased. If 
the difference between the temperature due to the vacuum and 
that of the condensate is taken as constant, a reduction of 
10 deg. in the temperature of the feed water delivered to the 
boiler is equivalent to an increase of about 1 per cent. in coal 
consumption per unit of steam generated, or— 


Between 26 in. and 27 in. .. .. = 1 percent. 
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Such a condition, however, never arises in practice on land 
or at sea, as the condensate is invariably heated either by the 
waste gases from the boiler or by the exhaust steam from the 
auxiliary engines, or by both. Land installations usually include 
an economiser in the boiler uptake, and the practical require- 
ment in such a case is that, in order to prevent sweating on the 
tubes, the feed water should be delivered to the economiser at 
a temperature of about 120 deg. Fah. But even at the highest 
vacua there is usually sufficient exhaust steam from the 
auxiliaries to raise the condensate to this temperature, so that 
such @ system represents the highest economy attainable with 
any given plant. 

Marine installations present a different problem by reason of 
the large quantity of exhaust steam available from the auxiliary 
engines, and it may here be noted that the heat in exhaust 
steam is used to the greatest advantage possible when it is re- 
delivered to the boiler with the feed water. It follows that in 
order to attain maximum economy on shipboard, the entire 
exhaust from auxiliary engines should be condensed by the 
feed water. The quantity of heat that can be absorbed depends, 
ef course, On the temperature of the condensate delivered from 





the condenser and on the pressure, and, therefore, the tempera- 
ture at which the exhaust from the auxiliaries is maintained. 
A perfect installation from this point of view would be one in 
which the turbine works under the highest attainable vacuum 
with efficiency, and in which the exhaust steam is maintained 
at such pressure as will enable its heat to be wholly transferred 
to the feed water. In fact, the economic pressure for the 
auxiliaries to exhaust at is that in which the whole of their 
exhaust can be condensed by the feed. Obviously, there should 
be no surplus exhaust, and if there is a surplus it should never 
be discharged into the main condenser, because of the highly 
prejudicial effect of oil on the heat-transferring efficiency of 
the condenser tubes and on the vacuum. The direction in 
which progress is to be made on marine turbine installations 
would therefore appear to be :—(a) High vacuum turbines ; 
(b) high efficiency condensing plant ; (c) economical auxiliaries ; 
(d) efficient exhaust steam feed heaters. 

In some cases where there is a surplus of auxiliary steam it is 
turned into the low-pressure turbine, and here there is an 
apparent partial recovery of the loss, but in practice this arrange- 
ment has the defect of fouling both the turbines and the con- 
denser with oil and reducing their efficiency, so that the entire 
power of the turbine may easily be reduced to a far greater 
extent than it can be increased by the use of such surplus steam. 
If, however, the steam is used in this way, it should be very 
carefully filtered. 

In order to consider further the effect of vacuum on an instal- 
lation, it is necessary to consider the question of the condensers 
and the power necessary to work them. In a surface condenser 
there are three losses to be considered :—(a) The temperature 
rise in the circulating water; (6) the resistance of the tube to 
heat transmission from the steam to the water ; (c) air insulation 
of the condensing tubes. These may be summed up in the 
apparent conductivity K of the condenser, that is, the B.Th.U,. 
transmitted per square foot per hour per 1 deg. Fah. difference 
of temperature between the steam and the water. 

Let t, be temperature in degrees Fahrenheit of inlet water to con- 
denser. 
t, be temperature in degrees Fahrenheit of water leaving the 
condenser. 
T be temperature in degrees Fahrenheit due to the vacuum. 
X the ratio of circulating water to steam condensed. 
S the steam condensed per square foot of condenser surface 
r hour, 
(For convenience this is reckoned on the outside of the tubes.) 
Then— 
_— t, 
—_ te 
As it takes in ordinary practice about 1000 B.Th.U. to condense 
each pound of steam, we may write :-— 
1000 = X (t, — t,) 
and writing T — t, = § the equation becomes 
3+ R000 


xX 
K = 2.3 S X log 


K = 2.38 X log 7 





As the maximum vacuum a condenser can produce is that due to 
the temperature of the exit water, the object of the designer is 
to have 8 as small as possible. With a condenser in average 
conditions of cleanliness and efficient air withdrawal, the value 
of the conductivity K is obviously much higher than with 
inferior air extraction or a dirty condenser. The conductivity 
is also influenced by the load. For example, in a very heavily 
loaded condenser, under the best conditions, a value of K of 
1500 or even higher has been reached, whilst in condensers under 
low load it may be no higher than 300, so that this method of 
comparison requires to be used with some discretion. 

Fig. 3 shows the vacua obtainable with various values of 
K, S and X, and Figs. 4 and 5 the effect of conductivity at 
various rates of condensation for X = 60 and X = 30. All 
these are for an inlet temperature of 60 deg. Fah. and similar 
curves can be plotted for any other temperature, but as they are 


Fic. 4.—Vacua and Temperatures with Varying Conductivity 
Circulating Waiter (60° F.) 60 times Steam Condensed. 
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all similar in character, those for 60 deg. Fah. are alone given. 
It will be observed from Figs. 4 and 5 that the effect of reduced 
conductivity, such as is caused by air, is much more at high 
rates of condensation than at low, showing that the effect of a 
faulty air pump or dirty condenser is much more when the rate 
of condensation is high. It will also be seen that approximately 
the loss of vacuum below that theoretically obtainable depends 
only on the rate of condensation and on the amount of air 
insulation, and not on the quantity of circulating water; that 
is, that 6 is approximately independent of X, always assuming 
a condenser free from oil on the outside of the tubes and scale 
on the inside. From the curves it follows that there is not much 
use in having more circuleting water than about sixty to eighty 
times the steam condensed at full load in home waters and the 
tropics respectively. 

Figs. 4 and 5 also show the importance of having ample surface, 
and confirm what has often been found, that money put into a 
condenser of ample size is money well spent. Ample surface also 
gives a good margin to allow of the condenser getting dirty or 
for overloads. With a high rate of condensation, especially 
if the condenser is dirty, when an overload is required the vacuum 
will drop so much that not only is there often difficulty in getting 
the overload out of the turbine, but the boilers are still further 
overtaxed, due to the increased steam consumption causing the 
steam pressure to drop just at the time it is most important to 
have full pressure. It is usual in modern power stations to have 
a vacuum of about 29.lin., barometer 30in., with 50 deg. Fah. 
cooling water and circulating water sixty-five times the steam 
condensed, and 28in. with 80 deg., seventy times, and it seems 
as if these conditions cannot be much improved upon, as, if 





the circulating water were increased in this case from sixty-five 
to a hundred times the steam, the improvement in vacuum would 
only be about }in., and the pumps and circulating pipes would 
have to be increased 50 per cent. With sixty-five times also anc ° 
a moderate rate of condensation, such as 6 lb. to 8 lb. per square 
foot at normal load, there is an ample margin for overload, an, 
overload of 50 per cent. only reducing the vacuum by about hin 

In cases where there is not a supply of natural cooling water 
or only a restricted supply, or where cooling towers are used 
the question of the best vacuum has to be most carefully con. 
sidered, and so many factors come into the case that each problen, 
must be considered on its merits and alternative schemes worked 
out to find which is best. Such cases it is not proposed to dea! 
with in this paper. 

in the mercantile marine, the only question that has to bo 
considered in practice is the case of full speed at sea, and every. 
thing has to be arranged for the highest economy at that speed, 
In a recent geared turbine meat-carrying ship, the turbine j. 
bladed for about 28}in. to 28}in. vacuum, and the condensers 
have a surface of 8 lb. per square foot or 1} square feet per shat 
horse-power—or equivalent to, say, 1.35 per indicated hors:. 
power—and circulating water equal to seventy-five times t}) 
steam condensed, so as to provide for tropical waters. 'T'},. 
vacuum is 29.lin, with 50 deg. Fah. sea temperature, 28.8). 
with 60 deg. Fah., and 28in. with 80 deg. Fah. The weight «; 
the Scotch boilers is 62 per cent., of the main turbines 12 pe 
cent., of the condensers 3 per cent., of the circulating and air 


Fic. 5.—Vacua and Temperatures with Varying Conductivity 
Circulating Water (60° F.) 30 times Steam Condensed. 
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pumps with their pipes 5 per cent., and of other auxiliaries, 
pipes, &c., 18 per cent. of the total weight in engine and boiler- 
rooms. 

If the surface of the condensers were halved, giving 16 lb. 
per square foot, keeping the same circulating water, there would 
be a loss of vacuum of about }in., and a saving on the total 
weight by the smaller condensers of 1} per cent. This would 
increase the steam consumption by, say, 5 per cent., and there- 
fore the weight of the boilers, by 5 per cent., and the total weight 
by 14 per cent., not to speak of the 5 per cent. extra coal that 
would have to be carried. A reduction in the circulating water 
would also tend the same way. It is much more economical 
to save at the low temperature or condenser end of the system 
than at the high temperature or boiler end, and therefore to 
have as high an efficiency in the condensing plant as possible 
and turbines made to suit. The increase of weight in the con- 
densers and turbines is much more than counterbalanced by the 
saving of weight in the boilers and coal to be carried. High 
efficiency in the condensing plant means not only sufficient 
surface and sufficient circulating water, but also most efficient 
air withdrawal, as, for example, by a steam jet. 

The case of warships has also to be considered. In the case of a 
battleship with direct-coupled turbines, the weight of the water- 
tube boilers is 35 per cent., turbines 25 per cent., condensers 
3 per cent., circulating and air pumps, &c., 4 per cent., and other 
auxiliaries, &c., 33 per cent. of the total engine and boiler-room 
weights. The condensers condense at full power 18 lb. per 
square foot, and the circulating water is sixty-five times the 
steam. This gives, with 60 deg. Fah. sea temperature, a vacuum 
of 28}in. Direct-coupled warship turbines are bladed for about 
26in. for reasons given before, but with geared turbines bladed 
for higher vacua, it is evident that it would pay to reduce the 
boilers and increase the condensers. At reduced speeds the 
condensers are lightly loaded, and here, as explained before, 
the highest vacua can be taken advantage of by the turbines, 
With the lightly loaded condensers, the loss of temperature and 
vacuum due to the conductivity between the water and the 
steam through the tubes becomes small, and the important 
point is efficient air withdrawal. 

At half speed or one-eighth power the condensers are only 
loaded to about 41b. per square foot, and as the vacuum is 
generally only about 28}in., this means a conductivity of only 
about 150 as against 600 to 800 at full load. But if greater care 
were taken to instal air-withdrawing apparatus of the highest 
efficiency and ample capacity, such, for example, as is obtainable 
with a steam jet combination, this vacuum could be raised to 
fully 28}in. or 29in. with sea water at 60 deg. Fah., provided 
the condenser was of suitable design, thereby effecting a gain of 
at least 3 per cent. on the coal consumption, an amount which 
would far outweigh the comparatively slight additional cost and 
weight of the apparatus. This gain is entirely independent of 
the drop of temperature of the condensate, as at low powers 
there is always more exhaust steam available than can be 
condensed by the feed water. Other types of warships can be 
similarly considered, but the case of the destroyer is especially 
difficult, as it is essentially a compromise, and here it has been 
considered economical to load up the condensers at full speed to 
about 27 lb. per square foot and reduce the circulating water to 
about fifty times. , 

With the advent of geared turbines the case becomes different, 
since they can be bladed for high vacua with very little increase 
in the weights and sizes of the turbines, and it is clear that the 
greatest benefits from the highest vacua will be found. It is to 
be expected that in such cases there will be a large increase 
in the surface of the condensers and improvement in air with- 
drawal, with a consequent reduction in the boilers and fuel 
carried. The effect of vacuum on turbines is so great that a 
given weight expended on the condenser end is far more profit- 
able in power production than a similar weight expended at the 
boiler end. 

The aims of an efficient condenser are to have the maximum of 
heat transfer from the steam to the circulating water—that is, a 
minimum difference between the temperature due to the vacuum 
and the temperature of the circulating water leaving the con- 
denser, and also to deliver the condensate to the hot-well as 
near the temperature due to the vacuum as possible. And here 
it is important to consider the steam consumption of the 
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auxiliaries and the air-withdrawal arrangements which — 
air pumps in some form, together with the withdrawal of the 
condensate from the condenser. It is not proposed to enter 
into the different types of air pumps, but as the driving power 
of these pumps is at most only about 1 per cent. of the power 
of the turbine at full load, and in general much less, the import- 
ance of the steam used per unit of power required for driving an 
pump is negligible compared with its vacuum-producing 
qualities. The steam required by the circulating pumps depends 
on the steam consumption W in pounds per water horse-power- 
hour, of the engine driving the circulating pumps, the ratio X 
of the circulating water to the steam condensed, and the total 
head A in feet on the pumps. We have then— 


: WXh 
20,000 
60ft., and h = 


Percentage of steam used by pump = 
Kor example, if we take W = 60ft., X = 20ft., 
we have percentage used = 3.6. 

For X 30, the percentage is 1,8. 

The difference in the hot-well temperature, between con- 
densers using these quantities of circulating water, is about 
17 deg. Fah., so that without allowing for condensation it may 
je said that in this case the temperature of the feed, after it 
jas condensed the steam from the circulating pump, is largely 
independent of the quantity of circulating water, and this has 
to be considered in making up the final balance sheet, which 
alone enables the most difficult problem of the best vacuum for 
any particular installation to be considered. 

in the foregoing an attempt has been made—it is felt a very 
imperfect one—to review the general position as to the effect of 
vacua in turbine installations, and the author hopes he will be 
excused for the many imperfections in his paper. An endeavour 
jas been made to point out a few of the leading points that 
lave to be considered, and to show how each case must be 
considered on its merits. 

In conclusion, the author wishes to thank numerous friends 
for the help and advice they have given in connection with this 
paper, without which help and advice it would have been 
nupossibie for him to write it. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 11th. 

Tut most favourable sign in the American industrial situation 
is the assurance of easier financial conditions and a popular 
election that registers an opinion against the administration at 
Washington. The new banking system goes into effect next 
Monday. Stocks of steel in warehouses are running down 
rapidly. The next favourable factor awaited is permission to 
advance freight rates. The country is practically bare of stocks 
Normal demand would set every mill to maximum capacity. 
Over 20,000 steel and iron workers returned to work this week 
in the Pittsburg district. Big Government orders and several 
large European orders have started the Bethlehem mills up 
full time, Some believe the turning point in depression has 
heen reached, but still a conservative undertone prevails. Some 
21,000 coke ovens will be fired in Western Pennsylvania within 
the next ten days. About 30,000 are now idle. In the anthra- 
cite belt all collieries are working to the limit of capacity. Quite 
a number of mills will increase output next week. The new 
banking system relieves 7 per cent. of the cash reserves of the 
national banks. Domestic buyers of copper are now buying 
somewhat more freely at 11}d. to 11}d. No more export figures 
will be published by order of the Secretary of the Treasury. A 
more active copper demand on domestic account appears pro- 
bable. Spot tin closed at 34 cents, against 30} a week ago. 








Roya. Instrrution.—The eighty-ninth Christmas Course of 
Juvenile Lectures, founded at the Royal Institution in 1826 by 
Michael Faraday, will be delivered this year by Prof. C. V. Boys, 
F.R.S., his title being “ Science in the Home.’ The lectures 
will be experimentally illustrated, and the subjects are as follows : 

‘“Mechanics in the Home,’’ Tuesday, December 29th ; 
‘Chemistry in the Home,”? Thursday, December 31st ; “* Fluids 
in the Home,” Saturday, January 2nd; “‘ Heat in the Home,” 
Tuesday, January 5th; “ Electricity in the Home,” Thursday, 
January 7th; “‘ Light in the Home,” Saturday, January 9th. 
The lecture hour is 3 o’clock, 


Contracrs.— Glenfield and Kennedy, Limited, of Kilmarnock, 
have just received orders, among others, for the following : 
One compound-condensing beam engine, with bucket and 
plunger pump, to pump 2,000,000 gallons of water per twenty- 
four hours against a total bead of 300ft., from the Colne Valley 
Water Company; one set of 10in. diameter by 22in. stroke 
three-throw well pumps, driven by a tandem-compound steam 
engine, and complete with boiler, &c., from the Cowes Urban 
District Council; and ninety-one various sized sluice and 
reflux valves up to 72in. diameter, complete with indicators 
and operating tables, for the Toronto filtration scheme. The 
tirm has also in hand a large amount of work for the British 
Government. 


TRAIN SERVICES TO THE RivieRA.—The International Sleep- 
ing Car Company has announced that, beginning on Satur- 
day, the 14th inst., it commenced to run sleeping car ser- 
vices between Paris and the Riviera as far as Mentone, and 
between Paris and Rome. Both services leave the Gare 
de Lyon, Paris, at 8.5 p.m. daily. There being for the present 
no direct connecting service between London and the Riviera, 
it is necessary for passengers to pass the night either in 
Paris, in Boulogne, or in Calais. A direct service to Paris runs 
daily, except Sundays, leaving Victoria at 10 a.m., vid Folke- 
stone and Dieppe, arriving in Paris at 9.42 p.m. Passengers 
travelling vid Calais leave Charing Cross at 2.5 p.m., arrive at 
Calais at 5.45 p.m., where they pass the night, and leave the 
next morning at 9.50, arriving in Paris at 7.5 p.m. Vid Boulogne 
passengers leave Charing Cross at 8.15 a.m. and at 2.5 p.m., and 
pass the night at Boulogne, which is left at 1 p.m. next day, 
arriving in Paris at 8.45 p.m., which entails passing one night 
at Boulogne and the second night in Paris. Under these circum- 
stances then the 10 a.m. service Victoria—Dieppe is obviously 
the best. 


Roya Society or Arrs.—The society’s session commenced 
on Wednesday, the 18th inst., with an address from Sir Thomas 
Holdich, the chairman of the council of the society. All the 
usual arrangements have been made for the society’s meetings, 
and the ordinary programme has been issued to the fellows. 
Three of the papers to be read before Christmas deal with the 
chemical industries as affected by the war. The first of these 
was by Sir William Tilden, on ‘The Supply of Chemicals to Britain 
and her Dependencies,” and the second by Dr. W. R. Ormandy, 
on “‘ Britain and Germany in relation to the Chemical Trade.” 
Sir William Ramsay presided at the first of these, and Lord 
Moulton at the second. The third paper is by Dr. Mollwo 
Perkin on ‘ The Indian Indigo Industry,” which has, of course, 
been very seriously affected by the production of synthetic 
indigo in Germany. The other two papers to be read before 
Christmas are not concerned with warlike matters—Sir William 
Abney, 4.C.B., F.R.S., on ‘ Permanent Pigments,’’ and Mr. 
W. A. Young on ‘ Metal Work in the Eighteenth Century.” 
In the same way a certain proportion of the papers announced 
for reading after Christmas refer to the effect of the war upon 
British trade, while others are concerned with the usual variety 
of topics proper to the society’s ordinary work, 


BRITISH PATENT SPECIFICATIONS. 


When an t tion is ted from abroad the name and 
address of the communicator are printed in italics. 5. 
When an abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be 
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each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of tne 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


24,621. October 13th, 1913.—Repuctnc VAtLveE, Royles 
Limited and another, Dalham Works, Irlam, near Man- 
chester. ‘ 

The valve A is of the double-beat type, the upper part being 

conical and the lower in the form of a piston. The two areas 

are equal. The valve spindle B extends downwards through 
the casing C and ends in acap D. Extending between this cap 
and the foot of the casing C is an india-rubber tube E surrounded 
by reinforcing metal rings F. The whole is enclosed in a sleeve 
G provided with cross arms H, to which the loading springs J 
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are attached, At the top these springs are fixed to a stirrup K, 
through which passes the screwed spindle of a safety valve L. 
The interior of the india-rubber tube E is open to the reduced 
pressure and not, as usual, to the initial pressure. The tube serves 
to transmit any excess of pressure on the reduced pressure side to 
the loading springs, and thus to bring about the closing of the 
valve. The diameter of the tube in this arrangement can, it 
is claimed, be made considerably smaller than usual.—November 
4th, 1914. 


INTERNAL COMBUSTION ENGINES. 


9048. April 9th, 1914.—Vatve, Frangois Reysz, and another, 
28, Rue de Bellefond, Paris. 

This valve consists of a piston A moving in a casing B adjoining 
the cylinder. An inlet and an exhaust port are provided at 
C D to register alternately with the port EK in the cylinder wall. 
The top of the valve is formed as a cone F and at the foot is a 
perforated bottom G, to which the valve rod is attached. The 
lower end of the casing B is enclosed, and ix provided with an 
inlet H for the mixture. Between the ports D E the interior 
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of the valve is closed by a conical diaphragm J. During exhaust 
this diaphragm becomes heated. During inlet the mixture is 
guided by the open cones K L up against the diaphragm, and 
becomes heated before reaching the cylinder, thereby completing 
its atomisation. M is a channel in the valve which during com- 
pression and expansion registers with the port E—the piston 
is not reciprocated continuously. Balancing pressure is thus 
admitted to the groove M so as to avoid any chance of the valve 
jamming in its casing.—November 4th, 1914. 


DYNAMOS AND MOTORS. 


28,967. December 16th, 1913,—IMPROVEMENTS IN AND 
RELATING TO Rotary Fie~tp MAGNEetTs FOR DyNAmo- 
ELECTRIC MACHINES, Aktiebolaget Liungstréms Angturbin, 
of Finspang, Sweden. 


U-shaped frame parts. These latter are connected with each 
other by a conducting joint and their ends can either engage 
with each other by means of dove-tail projections, or by only 
being pressed against each other and eventually soldered. 
C indicates end parts, which are connected with the pole shoes 
and with the shaft carrying pieces D. In the end parts C there 
are slots E and holes E', which cause an effective flow of air 
through the space between A, C and D, whereby a good cooling 
of the end surfaces of the winding is obtained. This cooling 
effect is increased by means of conducting plates M, which cause 
the air to flow immediately over the ends of the winding. The 
parts of the winding are inserted in such a manner that they 
tightly engage the inner surfaces of the pole pieces. The parts 
of the core adjacent to the pole pieces are not provided with 
tongues or projections. ‘The other part of the core is, however, 
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provided with rib-shaped tongues or projections G, which are dove 
tail-shaped, and which co-operate with the corresponding tongues 
or projections H of the winding,B. Between the winding and 
the core an insulation must, of course, be inserted. The whole 
winding is effectively pressed together by wedges F. To prevent 
the insulation of the winding from being damaged by the inser- 
tion of the wedges, special covering plates are placed below 
the wedges. ‘The wedges are attached in suitable manner, 
preferably by means of special securing means of round or any 
other suitable shape, inserted between the wedges and the pole 
pieces. There are six other illustrations.—November 4th, 1914. 


5234. February 28th, 1914.—IMPROVEMENTS IN AND RELATING 
to DyNAMO-ELECTRIC MACHINES, the British Thomson- 
Houston Company, Limited, of 83, Cannon-street, London, 
E.C., and Joseph Hutt, of Maisonnette, Earlsdon-avenue, 
Coventry. 

This invention consists in the use of a channel-shaped spacer, 
either of uniform breadth or tapered throughout its length, 
which is secured with the bottom of the channel in contact with 
the face of the lamina by means of tongues bent up from the 
lamina itself and folded over on the innerside of the channel. 
Referring first to the upper illustration, a piece of metal A of 
channel section is used. Two tongues B are cut in and bent 
upwards from the lamina C, so that they stand at right angles to 
the lamina at a distance apart corresponding to the length of 
the channel. The channel is then placed between them with 
the bottom in contact with the lamina, and the tongues B are 
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bent downwards so as to project between the sides and engage 
the bottom. Where the laminated structure is provided with 
teeth and these are not sufficiently broad to allow the tongue 
to be punched in them, the channel may be slotted, as shown in 
the middle illustration, at a point below the teeth, and the 
tongue passed through this slot and bent over. In cases where 
the pitch of the teeth is practically the same as the width of the 
channel, as shown in the lower illustration, a portion of the 
bottom of the channel may be punched out, and the sides of 
the channel left to support the teeth. In this case it is preferable 
not to punch out this entire width of the channel, but to leave 
a small portion D on each side, as this gives lateral stiffness to 
the sides.— November 14th, 1914. 


CONVERTERS. 


24,305. October 27th, 1913.—IMPROVEMENTS IN AND RELATING 
to Etecrric Rorary CONVERTERS WITH COMMUTATING 
Potrs, Aktiengesellschaft Brown, Boveri et Cie., of Baden, 
Switzerland. 

By this invention the advantage is gained that the armature 





A indicates the ficld magnot which is made in one. piece, 





aud B indicates its exciting winding, which is composed of 


field produced by a short circuit will not find any iron path 
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having low magnetic reluctance. The yoke E is formed with a 
projection D, constituting the unwound part of commutating 
poles, the wound part being constructed as a light frame C 
having the windings B thereon. This frame is situated close to 
the armature A, so that dispersion shall be low, and as shown 
is provided with apertures for efficient cooling. It is made of 
material equivalent in effect to non-magnetic material, for 
nstance, iron so designed that it is very highly saturated from, 
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say, @ quarter load upwards. The part D may be formed with 
the yoke E or may be formed separate therefrom and sub- 
sequently attached thereto. A convenient alternative method 
of effecting high saturation at low load is to form the com- 
mutating pole or its wound part of thin iron bars or of sheet 
iron of suitable area of cross section. Also the commutating 
pole winding can be placed on a non-magnetic shell attached 
to the part D, the shell being, for instance, made of wood and 
similar in form to the frame C.—November l4th, 1914. 


SWITCHGEAR. 


24,593. Octoher 29th, 1913.—IMPROVEMENTS IN OR RELATING 
po Exvecrric Swircses or Circuir BREAKERS, Frederick 
Brereton Holt, of Greenfield Farm, Antrobus, near North- 
wich, Cheshire, and Harry Smith, of 16, Melbourne-avenue, 
Stretford, Lancaster. 

The fixed contacts of the switch are shown at A A' being 
supported from insulators B B! in the usual manner. The tube 
of brass, copper or other good conducting metal, of which the 

movable member C of the switch is made, is shown at D, E 

being the insulated sleeve which is slipped over the same. A 

clamp F surrounds the insulated tube, and is attached to the 
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usual operating rod G. The metal castings carrying the main 
and auxiliary contacts are shown at H H', and are sweated on 
to the ends of the tube D. The main movable contacts, which 
are of the brush type, are indicated at K K', and are secured 
by bolts L L! to*inclined lugs M M! formed on the castings H H'. 
The end castings also contain cylinders N, in which the spring- 
controlled auxiliary contacts O O' slide. The auxiliary contacts 
are here shown as being provided with sliding shunts P P'.— 
November 4th, 1914. 


LOCOMOTIVES. 


24,207. October 25th, 1913.—LocomotiveE STEAM ENGINE, 
Piero Crosti, 12, Via Pietro Verri, Milan, Italy, and others. 
This locomotive will remind many of the “ Fairlie ” engine. 
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It is of the 4-6-4 type. The three central axles are coupled as at 





opposite ends of the frames. The boiler is of twin formation, 
with a common central fire-box stoked from the side. Above 
each boiler barrel is a steam-and-water drum C communicating 
with a chamber D lying over the fire-box. E is a perforated 
diaphragm or baffle. From the top plate of the fire-box two sets 
of water tubes extend downwards to two D-shaped chambers 
F. If desired, there may be two steam-and-water drums above 
each boiler barrel, as shown in the plan. Various details are 
also dealt with.— November 4th, 1914. 


MOTOR CARS AND ROAD TRAFFIC. 


18,875 of 1913. January 15th, 1914.—Wueets ror Roap 
Veuictes, O, KE. 8S. Huss, 2, Tydraw-road, Roath, Cardiff. 

In this invention there is an outer wheel provided with a 
solid tire A and an inner wheel keyed to the axle B. On the 
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inner rim C of the outer wheel a pneumatic tire D is mounted. 
The inner wheel is excentric to the outer and drives it by the 
friction between its rim E and the tire D. Keeper plates F are 
bolted to the sides of the rim C.—November 4th, 1914. 


MISCELLANEOUS. 


12,413. May 20th, 1914.—CaRBONATING APPARATUS FOR 
WaTeER SOFTENING PLant, G. W. Bemrose, Oxcroft-lane, 
Bolsover, Derbyshire. 

In the Archbutt-Deeley softening process, the water, after 
being treated with lime, soda, &c., is impregnated with carbonic 
acid, say, as derived from a Bunsen burner or a coke stove. 

The object of this invention is to avoid the use of a pump or 

blower for dealing with the carbonic acid gas. In the discharge 

pipe A leading from the treating tank to the storage tank there 
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is placed a perforated serrated plate B designed to break the 
stream of water into many small jets. Entering the side of the 
pipe A is a pipe C leading from the source supplying the carbonic 
acid gas. This pipe is bent over at a right angle inside the dis- 
charge pipe, and at its end carries two nozzles D E perforated 
with a large number of holes. The end of the discharge pipe is 
water sealed by means of a. bucket F, over the edge of which 
the water, after mingling with the gas, flows to the storage tank. 
—November 4th, 1914. 


25,056. November 3rd, 1913.—ImMPROVEMENTS RELATING TO 
THE TREATMENT OF SEWAGE, J. O. Boving, 9}, Union-court, 
London, E.C., and Weteasbonizing Limited, 3, Dean Farrar- 
street, Westminster, London, 8.W. 

The raw sludge is supplied by a pipe A to a pump B, by which 

it is forced into the annular space between two concentric tubes 

forming a heat recuperator C. This tube system for a part of 
its length is enclosed in a steam jacket D supplied with steam by 

a pipe E from boilers F. At one extremity the inner and outer 
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tubes of the tube system are connected to a vessel G provided 
with stirring elements, the function of this vessel being to main- 
tain the heated material at or about the predetermined maximum 


tor, so as to secure the more complete destruction of water hind 
ing matters. The treated material leaves the heat recuperator 
by the pipe H, and passing through the regulating valve J on {ors 
a cooling coil K, in which its temperature can be brought den 
to, say, 30 deg. Cent. From this coil the material Passes into 
one of two or more settling tanks L L, in which it is allowed to 
rest for a sufficient period, after which the supernatant liquid is 
drawn off and the sludge sent to filter presses. By employing 
two or more settling tanks alternately the contents of one may 
be allowed to settle while the others are emptying or filling 
The sludge is passed from the settling tanks to either of ty. 
filter presses M N by allowing it to flow by gravity into a vessel 
P, from which it can afterwards be forced by compressed air 
—from a vessel Q—into the press. A kiln drier, in which tho 
press cake can be more fully dried, is indicated at R. The j),. 
ventors claim to have succeeded in such a plant in producing 
press cakes of relatively low water content after a pressing of 
only some one to two hours at a pressure of 80 lb. per square 
inch. At higher pressures even shorter pressing periods, it js 
added, can be employed.—November 4th, 1914. 








INSTITUTION OF AUTOMOBILE ENGINEERS. 


THE reading of the paper on “ Retail Transport ” by Mossr-, 
Ludlow Clayden and Harold Burchall at the second meeting of 
the session of the Institution of Automobile Engineers, ont} 
11th inst., was suecessful in bringing together a notable gatheriny 
of users of commercial motor vehicles, The authors in the course 
of their paper urged very strongly the use of the small 5-6 e+ 
three-wheel carrier, and pointed out the great advantages o{ 
this form of vehicle over those carrying from 20-25 ewt. 

The discussion was particularly interesting in evoking the 
views of users, such as the engineers of Harrods Limited, Lipton 
Limited, Bon Marché Limited, Cannon and Gaze, Parke Day i 
and Co., French’s Garage, and others. All these gentlemen 
gave their experience of vehicles of the 5-6 cwt. type whicl 
they had had in service, and the general consensus of opinion 
seemed to be unfavourable to those at present on the market. 

The authors, however, pointed out in their reply that the 
mere fact that all the users had at one time or another employed 
vehicles of this type showed that the type itself was a desiral|: 
one, and they urged that manufacturers should give attention 
to the production of vehicles of this class built upon somewhat 
heavier.lines so that they could better withstand the hard work 
to which they are subjected. 

Since the reading of Mr. Pomeroy’s paper on “‘ Automobile 
Engineering and the War ”’ the Institution has been endeavouring 
to arrange a conference between automobile engineers and stew! 
makers of this country, but no success has attended these efforts 
up to the present owing to the enormous volume of work thie 
steel makers already have in hand. The Council has now 
arranged to hold a meeting in the Midlands, at which Mr. Pomeroy 
will read another paper dealing in somewhat greater detail wit! 
the needs of automobile engineers in the direction of stampings, 
forgings, and castings. The desire is to get together those who 
can supply such parts, or might be prepared to undertake tho 
supply of such parts, and to talk the whole question over witli 
automobile manufacturers who are at present in difficulties. It 
is hoped that this paper will be read early in December and that 
a large muster of those interested will be present. 

A further suggestion of Mr. Pomeroy as to the formation of 
a committee to consider how research could be directed into 
channels which would be of immediate benefit to the auto- 
mobile industry was discussed, and a committee was formed to 
consider the whole matter and report to the Council. 

The Institution is still without its new president, Colonel 
Holden being so busily engaged at the War-office, and the acting 
president, Mr. J. 8. Critchley, who took his place at the meeting, 
announced that 106 members of the Institution were serving 
his Majesty, or considerably over 10 per cent. of the total member- 
ship. 

, CentTrE.—The first general meeting of the newly- 
formed Scottish Centre of the Institution of Automobile Engi- 
neers was held on Monday, November 23rd, at the Institution 
of Engineers and Shipbuilders in Scotland, Elmbank-crescent, 
Glasgow, at 7.30 p.m., when Messrs. A Ludlow Clayden and 
Harold Burchall read the paper entitled ‘* Retail Transport,” 
referred to above, being a summary of the conditions governing 
the retail delivery of household goods and a plea for the adop- 
tion of the lighter type of commercial vehicle of 5-6 cwt. in 
preference to the heavier 20-30 cwt. type. The paper was 
tollowed by a discussion. 











THE INSTITUTION OF CIVIL ENGINEERS. 


OCTOBER EXAMINATIONS, 1914.—PASS LIST (Interim). 


Preliminary (31).—W. D. Barraclough, A. M. Browne, F. 
Browne, T. H. Bryce, L. A. Butler, 8. A. Couling, J. C. 8, Davies, 
L. Findlay, G. Garcés, P. T. Giles, J. B. Glass, P. 8S. Heaselden, 
E. O. Hillyard, R. H. Hood, W. G. Hovell, N. W. King, G. J. 
Kingsnorth, W. J. Malone, E. T. Mobbs, R. D. Peat, W. H. Pike, 
R. 8. Richardson, E. T. Roch, H. Roughton, J. N. Rutherford, 
J. W. Tailford, W. A. Tallis, T. H. Turney, H. Waterhouse, 
R. West, H. Wu. 


Associate Membership.—Candidates Examined in London 
(112): Whole Examination (52).—G. H. Baxter, 8. A. Bennett, 
M. R. K. Bion, W. A. Bott, F. L. Boydell, R. C. Bristow, G. L. 
W. Butterworth, T. F. Canning, J. E. Cardell, P. M. Cooper, 
H. W. Coulson, C. A. Currie, M. N. Das, W. J. Dean, N. Dent, 
W. B. Dorsett, W. Ebdon, E. F. Etchells, F. A. Eustace, E. N. 
Fenwick, C. Ferguson, J. Fisher, R. W. Fisher, A. A. Fordham, 
W. H. E. Garrod, A. 8. Glover, B. C. Hammond, G. W. Hodsman, 
A. R. Howlett, W. 8. Hunt, R. de V. Irwin, G. G. Jackson, 
H. M. Jordan, A. W. King, H. Knight, L. C. B. F. Mackinnon, 
J. Mann, L. T. G. Mansell, J. C. C. Martin, J. M. Noble, H. EK. 
Ollevant, 8S. H. R. Ottley, J. N. Peirce, F. G. Penny, H. U. 
Pettit, W. H. Powell, J. L. Roy, T. H. Scott, D. T. Sloan, W. KE. 
Smith, O. G. Stanley, J. B. Thomas. 

Examination Completed by Pass in Section B (23): General 
Knowledge and Section A Passed Previously.—G. F. Balfour, 
H. H. Bradshaw, H. H. Cooper, F. 8. Cutler, R. H. Davies, 
W. H. Duckworth, G. Dyke, A. J. Gilson, L. E. Greening, 
A. E. Jones, F. W. Massey, C. G. Millican, U. S. Nakai, J. F. 
Newton, E. W. Pritchard, H. Severn, N. F. Spence, J. W. 
Staddon, G. A. Stevens, S. M. G. Teal, C. H. Traill, G. F.-L. 
Trench, R. A. Waddell. 

Passed in Part (37): General Knowledge and Section A only 
of Scientific Knowledge (28).—H. P. Adcock, F. 8S. Aldred, 
A. C. C. Bath, C. M. D. Belton, C. E. Boast, S. C. Bonniwell, 
A. D. Braggins, W. Briggs, M. V. Cooper, G. A. W. Flynn, 
C, E. Fox, A. W. Glover, P. E. Harvey, W. H. Letheren, H. E. 
Lightfoot, T. P. McFarlane, G. A. Marshall, H. R. Metcalfe, 
C. C. Paul, W. Saise, G. Smith, W. A. Smith, A. Stenhouse, 
G. H. Swinburne, 8S. Walker, W. White, C. R. J. Wood, F. Young. 


General Knowledge only (9).—H. A. Braddock, C. A. Clews, 
J. Fothergill, R. T. Hirst, G. H. Ivory, W. M. Littlejohn, W. A. 
McCrae, G. H. Newton, J. T. Read. 

E: ination in Drawings, Specifications and Quantities (4). 
—S. A. Bennett, R. C. Bristow, A. J. Gilson, J. W. Staddon. 
The results of the examination held abroad will be announced 














A and are driven by two sets of inside cylinders B situated at 


temperature for some time before it returns to the heat recupera- 


shortly. 
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NOVEMBER. 


Additions to the Navy. 
In the course of a speech in the House on 
Hriday last the First Lord of the Admiralty made a 
statement which should bring no little comfort to 
those nervous folk who are frightened by the destruc- 
tion of a few of our older ships. He told the country 
that, in spite of our losses, the strength of the British, 
vt compared with the German, fleet is now substan- 
tiully greater than it was at the outbreak of war. 
Moreover, as month succeeds month, and the Germans 
do not come out from their hiding places to risk a 
general action, we continue to get stronger and 
stronger. If the war continues till the end of next 
year and no marked disaster overtakes the Navy of 
vither Power, we shall find ourselves far more than 
the 60 per cent. stronger than Germany, which has 
been the aim of recent Governments, for at the end 
of 1915 we shall have added fifteen first-rate ships 
to our Navy, whilst our enemy will have added but 
three to hers. Counting from the declaration of war 
to the end of next year, we shall add to our fleets, 
or have already added—for three of the vessels 
named are, we believe, already in commission 
the Agincourt and the Erin— originally laid down for 
Turkey—the Tiger, Benbow, Emperior of India, 
Queen Ehzabeth, Warspite, Valiant, Barham, Reso- 
lution, Ramilies, Revenge, Royal Sovereign, Malaya, 
and the Canada—the last-named being originally 
the Almirante Latorre, under construction at Els- 
wick for Chile. She is one of a pair, originally 
the Valparaiso and Santiago; her keel was laid 
1911, and she must be very near 
Her sister, the Almirante Cochrane 
late Santiago-——-was to have been completed 
early next year, and could no doubt also be 
acquired if it were deemed desirable. They are both 
very powerful ships, with the single objection that 
they carry l4in. guns instead of 13.5in. or 1ldin., 
and would therefore require special ammunition 
depots. Each ship has ten of these pieces on the 
centre line,and each has a complement of 1000 men. 
Of the other two ships, the Agincourt and Erin, 
laid down for other Powers, one carries fourteen 12in. 
guns and the other ten 13.5in. guns, so that their 
ammunition supplies would cause no embarrassment. 
Speaking of this whole group of vessels, Mr. Churchill 
made the striking remark that ‘‘ we could afford to 
lose a super-Dreadnought every month for twelve 
months without any loss occurring to the enemy, 
and yet be in approximately as good a position of 
superiority as we were on the declaration of war.” 


in December, 
completion. 


War and the Merchant Marine. 


In the same speech by Mr. Winston Churchill, 
which we have referred to above, several very illu- 
ininating and consoling figures as to the losses of our 
inercantile marine were given. It was expected that 
in the first few months of the war we should lose about 
> per cent. of our merchant steamers ; as a matter 
of fact, we have lost less than 2 per cent.—a very 
satisfactory position of affairs. On the other hand, 
figures ecently given by the Board of Trade show 
that out of about 5,000,000 tons of German shipping, 
less than 550,000 tons is now plying; indeed, only 
ten ships are now carrying on Germany’s ocean trade. 
Looking at British shipping in the same way, we find 
that out of 20,500,000 tons about 20,122,000 tons are 
still carrying on trade. This represents a loss in 
tonnage of about 3 per cent., which may be contrasted 
with the loss in ships of about 2 per cent., as given by 
Mr. Churchill. The difference is partly accounted 
for, no doubt, by the proportion that each vessel 
hears to the amount of tonnage carried, and to a 
greater extent by the fact that some of our biggest 
vessels have been withdrawn from their ordinary 
commercial duties to perform war services of one 
kind and another. In any case, whether we take the 
2 per cent. or the 3 per cent. as the better indication 
of our position is of little consequence ; the figure in 
either case is too small to worry about. 


Naval Activities—The Coronel Action. 


THE past month has been crowded with 
naval incidents and actions. While the might of the 
British Navy has been maintained unimpaired, it 
inust be confessed that we have had some regrettable 
losses on the material side and a grievous toll of lives. 
"he month, as we now know, opened with a defeat 
for us in the Pacific. Off Coronel, Chile, a portion of 


Admiral Cradock’s squadron met a German squadron 
under Admiral von Spee towards evening. The 
British vessels were the armoured cruiser Good Hope 
(1901), the light armoured cruiser Monmouth (1901), 





the light cruiser Glasgow (1909), and the armed 
Orient liner Otranto. The German ships were the 
armoured cruisers Scharnhorst and Gneisenau (both 
1904) and either the small cruiser Leipzig (1905) 
or the small cruiser Dresden (1907). Both the latter 
vessels may have been engaged. It seems fairly 
certain that the small cruiser Niirnberg took no 
material part in the fight. The enemy declined action 
until the setting sun showed up the British vessels 
against. the sky. Then closing in to 12,000 yards 
the Germans opened fire. The sea was heavy and 
our guns were easily outranged. Within 2} hours 
the action was over. The Good Hope was sunk 
within an hour by, apparently, a shell in her magazine. 
The Monmouth was badly holed, and while presum- 
ably trying to make off, was re-engaged and sunk. 
The Otranto, obeying the Admiral’s orders, retired 
at the first shot. Similar orders given to the Glasgow 
were, we gather, disregarded until it was seen that 
further delay would but give another victim to the 
enemy’s superior guns. Thus perished 94 British 
officers and 1560 British sailors without inflicting 
perceptible damage on their foes. It adds a fine 
chapter to the long history of the British seaman’s 
courage, and provides a subject for which the British 
publie will in good time demand an explanation from 
our naval administrators. That explanation, we 
trust, will not be regarded as satisfactory if it is 
based on the failure of the old 16-knot battleship 
Canopus to join up with Admiral Cradock’s squadron. 
This vessel had been “ specially sent to strengthen ”’ 
the British force, and would have given us ‘‘ a decided 
superiority,’ or so the Admiralty says. She was 
somewhere in the neighbourhood of Coronel on 
Sunday evening, November Ist, and was signalled 
that an action was about to commence, but she did 
not arrive in time. Had she done so, she could have 
brought her 12in. weapons against the 8.2’s of the 
Germans, which, being very numerous, sixteen for 
the two ships, gave a tremendous preponderance of 
metal thrown over the two 9.2’s of the Good Hope, 
the only large guns on the British side. To discuss 
what might have been the outcome of the action 
under such changed conditions would be vain. 


An Attempted Raid? 


Earxy on the morning of the 3rd a German 
squadron consisting of large and small cruisers, 
eight apparently ail told, appeared off Yarmouth. 
There it met the coastguard gunboat Halcyon, an 
obsolete vessel dating from 1893, which we believe 
was at anchor with its fires banked or drawn. Several 
shells were discharged by the German ships, one of 
which only had any effect, mortally wounding a 
sailor. The Halcyon reported the attack, and as a 
result ‘“‘ various naval movements’> were made. 
British ships appeared from somewhere, and the 
enemy retreated rapidly, followed by our light 
cruisers until dusk without being brought to action. 
British submarines also lent assistance, and one of 
them, the D 5, unfortunately struck a mine thrown 
out by the rearmost German cruiser while retiring. 
The submarine was running on the surface at the 
time with two officers and two men on the bridge. 
These were saved, but the remainder of the crew, 
one officer and twenty men, perished. As the story 
stands at present it leaves much to be guessed at. 
Was it a reconnaisance in force preparatory to an 
attempted raid ? Whatever was the object of the 
visit, the news of it, followed next day by the first 
hint of a reverse in the Pacific, produced a certain 
amount of alarm in some quarters that had to be 
stilled by a pronouncement in Parliament later on by 
Mr. Churchill as to the manner in which the Navy in 
general was discharging its arduous tasks. In another 
note we record the salient features of the First Lord’s 
remarks. 


The Niger and the Bulwark. 


WE have sustained other naval losses during 
the month. On the 11th the torpedo gunboat Niger 
was torpedoed and sunk by a German submarine in 
the Downs off Dover. She was a vessel of 810 tons 
displacement, dating from 1892, and belonged to a 
class of vessel used for fishery protection purposes, 
and, in some instances, for mine sweeping. Of her 
crew, fifteen lost their lives. On the 26th a few 
minutes before eight o’clock in the morning his 
Majesty’s battleship Bulwark, while lying in Sheerness 
Harbour, blew up with a violent explosion. When 
the smoke cleared, the vessel had entirely disappeared. 
Only twelve of her crew of between 700 and 800 
men were saved alive. A court of inquiry was imme- 
diately appointed to inquire into the cause of the 
disaster. The result has not yet been announced, 
but it seems almost certain that it was an internal 
explosion in the ship’s magazine, and that the disaster 





cannot be attributed to an enemy submarine. It 
is significant that ammunition was being loaded on 
board at the time. The Bulwark was completed in 
1902, and carried four 12in. and twelve 6in. guns. 
She had a displacement of 15,000 tons and a speed of 
about 18 knots. At one time she was the flagship 
of Admiral Lord Charles Beresford, and for a period 
was commanded by the late Captain R. F. Scott. 
Apart from the pitiful waste of life, it has been said 
that the loss of the ship is not of much military 
significance. We are getting tired of this phrase. 
The assumption seems to be that because a vessel 
is not a Dreadnought or an Arethusa her loss can 
make little, if any, difference to the success of our 
naval operations in the present war. On the other 
hand, the Venerable, a sister ship of the Bulwark, 
has shown herself to be of quite remarkable “ military 
significance” off the Belgian coast, while a still 
older and even less significant battleship, the Canopus, 
would, according to the Admiralty when apparently 
in another frame of mind, have probably reversed the 
result of the action off Coronel had she arrived in time. 


The German Naval Losses. 


WHILE we have thus lost heavily during 
the month, the Germans certainly have not lost less 
proportionately. The K6nigsberg has been bottled 
up securely in the Rufigi River, German East Africa, 
by H.M.S. Chatham, and on the 10th was engaged by 
that vessel in company with the Goliath—a vessel 
of the “Canopus” class—and the Weymouth, a 
sister of the Chatham. The result has not yet been 
published, but two British sailors were killed. On 
the 4th, according to German reports, the armoured 
cruiser Yorck struck a mine in Jahde Bay entrance 
and sank, with the loss of about half her crew. On 
the 9th the light cruiser Emden was cornered by 
H.M.A.S. Sydney in the Cocos Islands, brought to 
action, driven ashore and burnt. Her losses were 
129 killed out of a complement of about 320. The 
Sydney’s amounted to four men killed. Twice in the 
month it has thus been clearly demonstrated that 
in a naval action personal bravery of the crew cannot 
compensate for an inferiority of armament. On 
the 23rd a German submarine was reported on the 
north coast of Scotland, and some time later was 
rammed by a British patrolling vessel. An hour later 
the submarine, the U 18, was found at the surface with 
the white flag flying and her crew on deck. The 
British destroyer Ga:ry came alongside and took off 
three officers and twenty-three men. One man who, 
it is said, stayed behind to open the sea valve and 
sink the vessel, was drowned. The circumstances 
are not a little curious. It would be technically 
interesting to learn what damage the ramming 
caused. It was not fatal, but it was clearly sufficient 
to prevent the vessel attempting to escape unobserved. 
On the 7th the small unprotected German cruiser 
Geier (1894) was interned at Honolulu by the United 
States Government. Tsing Tau fell on the 6th of 
the month. Five German gunboats, a German 
destroyer, a mine-layer and the Austrian light cruiser 
Kaiserin Elizabeth were found sunk in the harbour. 
On the 18th the Russian Black Sea fleet engaged the 
Germano-Turkish vessels Goeben and Breslau. The 
Breslau declined action. The Goeben fought for 
fourteen minutes, but being apparently considerably 
damaged, took advantage of her superior speed and 
cleared off in the mist. 


Naval Bombardments. 


THE inshore squadron off the Belgian coast 
has continued its good work on the German right 
whenever opportunity has offered. In addition, the 
Allies’ naval forces have been active elsewhere in 
bombarding operations. At daybreak on the 3rd 
a combined British and French squadron bombarded 
the Dardanelles forts at long range, inflicting appar- 
ently serious damage, on one of the forts at least. 
The forts replied ineffectively. On the same date it 
was announced that H.M.S. Minerva, a light cruiser 
launched in 1895 and carrying 6in. guns, had shelled 
the Turkish fort at Akaba on the Red Sea. The 
enemy evacuated the town, and a landing party 
proceeded to destroy the fort, barracks, post-office 
and stores. At about the same time the Turkish 
fort at Fao on the Persian Gulf was silenced after 
an hour’s bombardment from British warships 
covering an expeditionary force from India. The 
ships concerned were the Ocean—a battleship of the 
“Canopus ” class—and the sloops Odin and Espiégle. 
On the 16th it was announced that the armoured 
cruiser Duke of Edinburgh had disabled the Turkish 
fort at Sheik Seyd on the Red Sea close to Aden. 
A landing party of Indian troops drove off the enemy 
and captured large war stores and six field guns. 
On the 23rd two British battleships bombarded 
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“all points of military significance” at Zeebrugge 
on the Belgian coast. The extent of the damage done 
is not known or has not been officially divulged. It 
seems certain, however, that it was an important 
action. The Germans are believed to have collected 
at this port materials for the construction of a sub- 
marine and airship base, and to have assembled a 
fleet of mine-laying trawlers behind the breakwater. 
It is reported that the British shells inflicted severe 
damage on these trawlers, reduced a large crane at 
the inner basin to scrap and wrecked a factory that 
was being used by the Germans as a workshop. 
There seems also to be some ground for believing 
that some submarines, complete or in parts, were 
damaged. 


Another Air Raid. 


ON Saturday, the 21st, three British naval 
aviators—Squadron-Commander Briggs, Flight-Com- 
mander Babington and Flight-Lieutenant Sippe— 
left French territory on an attempt to raid the 
Zeppelin airship factory at Friedrichshafen on Lake 
Constance. The machines employed are believed to 
have been single-seater Avro scouts, driven by 80 
horse-power Gnome engines. The aviators pene- 
trated over 120 miles of territory in German occupa- 
tion. Arriving at Friedrichshafen, they were met 
by a heavy fire from guns, mitrailleuses and rifles. 
But descending and circling round the factory they 
discharged bombs on it that are reported to have 
reached their objective, and inflicted serious damage 
on the works. Five bombs in all are said to have 
been dropped. Commander Brigg’s machine was 
struck by a bullet in the petrol tank, and he himself 
was wounded. He had to descend within a short 
distance of the factory and was captured. His two 
companions, although their machines had suffered 
damage from gun fire, succeeded in returning to 
French territory. They had thus accomplished a 
flight of 250 miles across mountainous country and 
in difficult weather. It is believed that they started 
from Belfort and used the valley of the Rhine as a 
guide. Since the date of the raid the Germans have 
enforced stringent regulations as to the lighting of 
the neighbourhood after dark. This is interesting, 
in view of what has been said as to the reduction of 
lighting in London and elsewhere. Both the German 
and the British authorities should note that the 
raid was conducted in broad daylight, the time of 
the attack being about one o’clock in the afternoon. 


Large Gas Power Plant. 


THE announcement made by our Manchester 
correspondent in his letter this week that the largest 
single gas power plant in this country has just been 
ordered by Palmers’ Shipbuilding and Iron Company, 
Limited, is noteworthy for several reasons other than 
for the size of the plant. The chief of these, perhaps, 
is the bold decision to adopt the horizontal double- 
acting gas engine in such large units. This type of 
engine has already been successfully built in this 
country, but comparatively few engines of the kind 
have been laid down in recent years. As is pointed 
out in Mr. Walthew’s paper, read before the Manches- 
ter Association of Engineers, early experience with 
these engines showed that heat troubles were very 
considerable, and indicated the necessity of cylinders 
and valve chests being designed with extrenie care. 
In addition to this, the horizontal engine of powers 
running into four figures has been handicapped 
commercially in competition with other types of 
prime movers on account of the recognised necessity 
of ordering engines amply big for the required output, 
thus adding greatly to the cost per brake horse-power. 
At this shipbuilding yard blast furnace gas in large 
quantities is available, and this will be used, after 
being carefully cleaned, in high-speed vertical gas 
engines of 1000 horse-power, for generating power, 
and in the horizontal engines for supplying air to the 
blast furnaces. The plant will be highly interesting, 
and, if successful, will in all probability be the fore- 
runner of other similar plants in this country. 


The Transylvania. 


THE entry into service of the Cunard liner 
Transylvania marks a very important development 
in connection with marine engineering in the applica- 
tion of the geared turbine to the Atlantic service. The 
geared turbine is of course by no means new, and 
sufficient information has now been accumulated to 
allow of very definite conclusions being drawn as to 
its efficiency and freedom from wear and trouble, 
but this experience has been gained hitherto on ships 
of comparatively small sizes. Its promotion to the 


Atlantic in a ship of over 19,000 tons seems to show 
that all primary difficulties have been overcome, and 





that it is a_“‘ safe”? device from the marine super- 
intending point of view. The trial trip of the Transy]- 
vania afforded a good opportunity of observing how far 
the question of noise, to which hitherto most of the 
public attention has been directed, is likely to affect 
the passengers. The observations published in our 
issue of Nov-mber 6th s-ggest that as far as first 
class passengers are co cerned, there is nothing to 
be found fault with under this head. The Transyl- 
vania, which was built by Scott’s Shipbuilding and 
Engineering Compan, Limited, displaces 19,400 
tons, and is 567ft. long overall by 66ft. 3in. moulded 
width. She carries 305 first-class passengers, 216 
second-class, and 858 thi d-class. From these few 
particulars it will be readily gathe ed that she is 
by far the largest vessel fitted with speed-reducing 
gear. There are two sets of Parsons turbines, giving 
a combined total shaft horse-power of 9000 and driving 
the ship at 15} knots. The propellers run at 120 
revolutions per minute, and the turbines twelve 
and a-half times as fast. 


London Electricity Supply. 


AFTER what, in our opinion, was an entirely 
inadequate discussion, the London County Council, 
at its meeting on the 10th of the month, adopted the 
proposal of its Special Committee on London electricity 
supply to promote a Bill in the next session of Parlia- 
ment on this most important subject. Until the 
publication of the Bill, it is impossible to set out in 
full the whole of what it is proposed to do, but we 
have given the broad outline of the scheme, as it 
has been revealed in certain reports of the Special 
Committee, in past issues. There are, however, 
many points which these reports still leave very 
obscure. 


scenes, parliamentary sanction is to be sought to | 


the constitution of an entirely new body, to be known 


as the London Electricity Authority, which is to | 


have the supreme control of the whole of the electricity 
supply, not only of the Metropolis, but of a wide 
area surrounding it on every side. It is proposed 
that this Authority shall have power to acquire 
existing undertakings; to build new generating 
stations; to lay mains and to break up streets. 
At the moment it is by no means clear whether it is 
intended that this Authority shall actually acquire 
the undertakings of the various local authorities which 
are now operating electricity supply stations ; but it is 
certainly proposed to take over the businesses of the 
companies, and mention is made of doing this by agree- 
ment. It appears to us probable that many of the 
companies will be unwilling to part with their under- 
takings before they are absolutely obliged to do so. 
Hence, there would be only two courses open to the 
Authority: either to let the companies, or certain 
of them, stand out; or else to acquire their under- 
takings under compulsory powers, thus saddling itself 
with the necessity for paying large sums of money 
annually in interest, as did the Water Board. As 
the whole essence of the scheme is the unification 
under one control of all existing undertakings, it 
appears very possible that the second course 
would have to be taken. There are, of course, other 
factors which would affect the success or other- 
wise of the scheme, but, at the moment, we need 
not enter into them. 








A COAL MINING PROBLEM. 

THE high price of pitwood continues to vex our 
colliery owners and mining engineers, and their 
attention is being directed to what is called ** hydraulic 
stowage” as an alternative method to the old- 
established propping system. From time to time we 
have advocated hydraulic stowage in these columns ; 
but until the war came and seriously interfered with 
our continental supplies of wood, sending prices up 
with a bound, not many of our mining people were 
inclined to forsake the old style of roof support. 
though the cost, apart from and prior to the war, was 
increasing at a somewhat alarming rate owing to the 
steady depletion of the world’s most easily available 
timber supplies, to the rapid expansion of the demand 
for wood pulp for newspapers, and to ‘the greater 
quantity of props needed, per ton of coal got, to 
satisfy the requirements of legislation passed in the 
interests of safe working. Roughly, it may be said 
that the cost of timbering our mines had doubled 
in the last twenty years, and that now the war has 
suddenly added another 50 per cent. to the expen- 
diture. 

One direction in which relief is being sought is by 
the employment of iron and steel or of composite 
props of wood and iron. Iron or steel supports 
would, without a doubt, prove too costly at 
most mines if they were to be new and made 
specially for the job. The employment of scrap tram 
rails, girders, &c., is also open to the objection of cost, 


for with continental industry dislocated by ¢\\. war 
scrap prices may become too high to permit of the 
economical use of old iron material. Some of on 
mining engineers are giving a trial to composite 
props, composed of old piping or tubes, filled i), with 
wood or sawdust. In one or two instances the co. 
posite props consist of parts of soft and hard wood 
with a tubular container in the shape of old Piping, 
It is claimed on behalf of this method, whic}, has 
already been adopted for three years at one mine jy 
the Midlands, that the composite prop is both livitep 
and stronger than the old variety, that it is ad justable 
in the matter of length, and that by its soft or fl. i}le 
end it gives warning of collapse. But as this prop 
requires considerable wood for its constructio;:, jts 
value is somewhat discounted by the rise in price of 
timber due to the war. 

At a recent meeting of the Scottish branch «/ {|e 
Colliery Managers’ Association there was an inter st. 
ing discussion of the problem created by the shortage 
and cost of pitwood. It was pointed out that ©\ en 
apart from the temporary almost famine pric. of 
timber, the cost of props had recently reached as 
much as ls. 6d. per ton of coal got at some Wis); 
collieries. It was urged that if some managers deo, \,ec 
it judicious to adopt composite props or old gird«rs, 
rails and tubes before the war broke out, the gei-ra| 
employment of these was worth attention now. (ne 
speaker mentioned that at the Newbattle Colliery 
success was attending the composite prop systvin, 
At that colliery, he explained, they were not iow 
finding much necessity for ordinary pit wood, sind 
in some parts of the mine its employment had ceased, 
They were using composite props with no serious 
difficulty, so far, and they anticipated that in a 
comparatively short time there would be no tinber 





Briefly, it may be said here that, as far as | 
can be understood by those not actually behind the | 


at all employed in their pits. One great advantage 
in using steel props and straps was that there was |... 
difficulty in drawing them, and they were absolutuly 
safe from any danger of the face coming in. Thy 
could now draw every prop frém the waste, and allow 
the roof to fall without any fear of it coming over th 
|face props, thereby getting the waste to close along 
the whole length of face right up against the outside 
line of props. When working with ordinary timber 
it was found impossible to do this, as.the crush was 
so great when the roof in the waste fell that it generally 
broke down the face timber and closed it also. In 
one part of their mine they had been working this 
method constantly for three years now, and thic 
arrangement was proving quite satisfactory. 

Still greater advantages can be urged in favour of 
hydraulic stowage. This, as previously explained 
briefly in these columns, is a system of filling in the 
worked-out spaces in coal mines with sand, ashes or 
slag. It is claimed by the promoters of this method 
that not only have they discovered a remedy against 
the abnormal cost of wood, but against the liability 
to gob fires and explosions underground. = The 
system has been adopted in France and Germany 
rather extensively, and at one or two mines in this 
country. The plan, or idea, is first to get out all the 
coal, leaving nothing for pillars or waste, and then 
to pack the wastes or goafs with rubbish or some 
non-combustible material, which renders irregular falls 
of roof and dislocations and subsidences impossible, 
and prevents the accumulation of gas and dust. 
The danger of spontaneous combustion is eliminated. 
| There is no “gob” left. All timber is withdrawn, 
| just as all the coal is got. The materials for tliv 
| stowage are carried down through pipes by water 
and packed solidly between floor and roof. The 
water is drained to the pit bottom, then pumped 
up and used to fetch more material down. Against 
the provision and upkeep of the apparatus and thic 
wages of the six or eight men required to work thic 
system at a good-sized mine are the advantages of 
winning all the coal, meaning a saving of rouglily 
20 per cent. against the old pillar method ; the saving 





seams from dislocation; the prevention of surface 
damage; and the extirpation of the ** gob fire” 
danger. 

A recent consular report from Germany says that 
the hydraulic stowage system is increasing every 
year in that country, and it is considered that the 
majority of mines there will be obliged to adopt the 
method in the near future. Formerly, the coal- 
mining companies used to produce coal with the 
least possible expense; but now surface damages 
and claims for compensation are getting very tre- 
quent. It is with a view to preventing these costs, 
as well as that of timber, that the hydraulic stowage 
system is being so widely introduced. As population 
increases the value of land goes up, and the damages 
in respect of the same become heavier. Stowage 
supports the surface and prevents buildings from 
cracking. It is also of great importance in preventing 
the land supporting railways and canals from sub- 
siding. Where available, the ideal material for stowage 
is sand. In Westphalia sand is not obtainable, and 
a mixture of pit waste, blast-furnace slag and ashes 
is ground down and well mixed, and then flushed 
into the spaces. No pillars of coal are left. Even 
under towns all the coal is being got without causing 
any damage. Where sand is available the cost ot 
the stowage is not more than about 6d. per ton of 
coal got, but in districts where more expensive 
material has to be used the cost runs up to as much 





as ls. per ton. 


of timber ; the preservation of the upper and thinner 
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, MAIN SHOES OF THE NEW QUEBEC BRIDGE 














ASSEMBLING MIDDLE SECTION ON CAST STEEL BASE MIDDLE AND MAIN SECTIONS ERECTED 


There may, of course, be practical difficulties in | transferred uniformly to the base by means of seven the possibility of the load on the centre webs not 
the way of the adoption of this system in some mining | heavy brackets on each side, field riveted to both | distributing as expected, the steel castings on the 
areas, and at some mines in most districts. A mine | webs and castings. It was found when designing the | base have been made sufficiently strong to distribute 
turning out, say, 5000 tons of coal weekly would need | connections between brackets and webs that the any such concentrated loading. The connection 
at least 2000 tons of rubbish to take its place, to say largest angles rolled would not provide sufficient plates for the main bottom laterals are field riveted 
nothing of filling in the old gobs. Also, the stowage As a result, ' to the top and bottom of this section. When it is 
would be more difficult in a seam that is being 
worked “up” than in one on the incline or level. 
But at most mines and in most localities hydraulic 
stowage could be adopted with comparative ease and 





rivet area to transmit the vertical shear. 
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DESIGN OF THE MAIN SHOES OF THE NEW North Shore 
QUEBEC BRIDGE. a ey This Shoe opposite from shown 

Eacu of the four main shoes of the new Quebec 400°C to. of Moin Shoes 3 
Bridge is designed to transmit the following loads : pare Behe ap ties 
i -Main vertical post, 26,600,000 lb.; cantilever arm 9 9 
E chord, 29,600,000 lb.; anchor arm chord, 24,100,000 Ib.; 
cantilever arm compression diagonal, 7,820,000 Ib.; 
anchor arm compression diagonal, 7,810,000 lb. Re- 
solving the above, this pedestal supports maximum ae a 
verti and horizontal R nbsorontes of 55,000,000 Ib. 5 oe ne 
over 24,000 tons—and 32,000,000 Ib. respectivly. 3 eee ipa . 
Owing to the unprecedented size of the members 
required to transfer these loads to the shoe and the 
necessarily unusual proportions of the shoe itself | 
which is required to distribute these loads to the 
inasonry, the design of this member probably entailed 
more investigation and study than any other single | 
detail in connection with the bridge. 

The shoe is 26ft. 4in. by 20ft. 10in. at the base 
and 19ft. high. To facilitate construction, shipping | 
and erection, it is constructed in three storeys. The ail : 
lower storey or base is 4ft. high and is composed of 
four steel castings. These castings probably con- 
stitute a record for weight and size of steel castings | —-—-+ 
in Canada, weighing over 40 tons each. They have | Je . ere ! ian s : 
webs and flanges ranging from 2}in. to 3in. in’ thick. p94. — oi a 
ness, the webs being supported by cross diaphragm | Te. 2 ee 
walls of the same thickness at frequent intervals. 2a zis p33 5S A Fy Id? 9 OH 
These castings are planed on a machine designed Bien hea: Seal Se te 
especially for this purpose, great care being taken eae 
to get a uniform depth for each of the four castings. +H 
When erected in place, they are bolted together with Sy; io 
2}in. bolts through exterior flanges, thus forming a + 
base through which the vertical and_ horizontal 
reactions from the upper portions of the shoe are 
transmitted to the masonry. The horizontal reactions 
at the pier can in every case be taken care of by the | 
30 per cent. coefficient of friction assumed between | 
steel and masonry, but an additional factor of safety | a 
is provided by forty-four 3in. anchor bolts and dowels. | ve ea eee 
The dowels in the interior of the castings are grouted | e+ —_+ +4 
into the masonry and embedded in concrete with | ee g 
which the casting will be filled. The anchor bolts t | Ss 
through the exterior lower flanges of the castings | iene 
are grouted into the masonry with cement, that | : me EL IZOSO 
portion of bolt passing through the steel flange being 
grouted with molten zinc. 

The middle section of the shoe is of built-up con- 
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struction, and is field riveted to the lower section. | AL %Anchor Bolts Anchor tem, |. Contilever Arm 
This portion of the member is 10ft. high, and is | Diagram showing position of Anchor Bolts and Dowels en nore | 
composed mainly of four heavy webs which corre- | “The EWGINEER” — A aD a i aaa i RI angi 
spond to the webs of the bottom chords. The chord | ARRANGEMENT MAIN 
stresses are transmitted direct to this section of the as es oie 
shoe through 30in. pins with 45in. bushings. In | 
understood that these laterals have an inclination 


5 SAE Sh ROORET RR cg M REPTILE OU ICD IOUT mrs ORR RTT 


addition to the chord stresses, this section of the shoe | special connection angles with 12in. legs were manu- 
is required to transmit the stresses from the other | factured from lin. plates. While it is expected that | in both vertical and horizontal plane, and the face 
web members, which are transferred from the upper | this design will undoubtedly to a large extent dis- | of the shoe to which they are connected is sloped at 
section, and as a consequence the webs of the middle | tribute the loads uniformly over the lower section, | another angle in the vertical plane, it speaks well 
section become very heavy, the maximum thickness | yet the contingencies of manufacture and erection | for the accuracy of the shop work that the connection 
at the pin being 9}in., requiring a lin. rivet 12in. | are such that the actual results might not correspond | holes in all these parts matched exactly when the shoe 


long. The loads distributed upon these webs are! to the theoretical expectations. To provide against ' came to be assembled. 


ee 
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The top or third section contains one 45in. and | vertical wind. 
tw o 30in. half-pin holes, which take the bushing for | transverse and longitudinal wind load of 1,3 
the 30in. and 20in. pins of the main post and diagonal | and 6,200,000 Ib. respectively. 


compression members respectively. 
four main webs which correspond to the four w®bs 
of the web members and post as well as the webs of 


| 


ost i The transverse force | the top in one. 
This section has | is the horizontal component of the wind forces carried | about 440 tons. 


In addition to the above, there is | apart for shipment, the lower base being despatched in 
00,000 Ib. | four sections, the middle in two main sections, and 


When completed each shoe weighs 
The exterior faces of the middle 


to the shoe by the lateral bracing and chords and | section are covered with facia plates to give a finished 
results in an increase toe pressure at the leeward | appearance. These plates, as well as all diaphragiis 




















SECTION OF MIDDLE STOREY READY FOR 


the second section immediately below. In order 
to distribute the reaction uniformly, brackets are 
connected to the sides of the outer webs, spaced to 
correspond to the lower brackets. This top section 
is braced by very heavy brackets and diaphragms, 
so that assuming the whole shoe to act as a girder, 








|___ 4300 Transverse 
Wind * 








edge. The longitudinal wind force is due to a torque 
at the main pier due to normal wind pressure on the 
longer cantilever arm and half the suspended span 
resisted by the shorter anchor arm. This action 
results in equal and opposite reactions on the wind- 
ward and leeward shoes on the main pier in a direction 
parallel to the longitudinal 
axis of the bridge. This 
longitudinal reaction is re- 
sisted by the friction 
between the steel castings 
andthe masonry. As these 
castings are narrow in this 
direction, there is an over- 
turning moment which is 
assumed to act on each 
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casting individually and 
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Sige E. levetion of Shoe 


whole, which results in a 
very short lever arm as 
compared with that used 
in determining the toe 
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Transverse Wind Pressure 
‘or Maximum 
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pressure from the trans- 
verse wind force acting 
at right angles. Certain 
allowances are made for 
the fact that the castings 
are riveted to the middle 
section, but even with this 
allowance there is a very 
appreciable increase in the 
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pressure at the edges of 
the castings. Under such 
maximum conditions and 
assumptions, it is found 
that the maximum toe 
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pressure amounts to 915 Ib. 
per square inch for all 
loads. 

In all these calculations 
the following wind loads 
have been assumed :—A 
wind load of 30l]b. per 
1 square foot of exposed 
) surface of two trusses and 

one and one-half times 
the elevation of the floor, 
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Maximum Pressure 
due to Longitudine/ and 
vertical Forces. 





Tre Encrncer 


Forces for Maximum Pressure. 


Vertical. Longitudinal. 
D oh ee, we ea .. 36,000 ae ee - 
L =< - we ee Ea 9,304 . oe. ee 8 _ 
i ee ee 1,960 oe 
ee le ee ee -. 4,500 ne .. 6,200 
Tr. eee dics 140 i 


Maximum pressure 915 per sq. in. 
Abbreviations ;:—D = Dead load. L = Live load. I 


DIAGRAM OF STRESSES 


Impact. W 


transversely, the top and bottom storeys will act 
as the flanges and the middle storey as the web. 

The maximum vertical loads on the shoe result 
in a uniform bearing of 660lb. per square inch on 
the granite masonry of the pier. This reaction comes 


from dead load, live Icad, impact, traction and 


Maximum Pressure 
et Edge AA due to Transverse, 
Longitudinal and Verticel 


Average pressure 660 per sq. in. 

















and 300 lb. per lineal foot 
on the exposed surface of 
a train covering the whole 
bridge applied 9ft. above 
base of rail. 

After the various parts 
have been made in the 
shop, the shoe is entirely 
ey assembled on concrete and 
eo steel skids, and all field 

connections are reamed out 

1,300 in place or to a steel tem- 
= plate. All loose parts are 
match-marked with stencil 
and steel dies and all 
important centre lines 
chisel marked on abutting 
faces. The shoe is then taken down and the main sec- 
tions reassembled on the bed of a Hulse boring mill, and 
after having been accurately lined up with field level, 
transit and other special mechanical appliances, the 
five holes are bored at one setting. When this opera- 
tion has been completed, the shoe is again taken 
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and top flanges of castings, are provided with manholes, 
thus providing access to all parts of the shoe for 
riveting, inspection and painting. In order to prevent 
rain water settling in the interior, the shoe is partially 
filled with concrete which is sloped from the centre 
towards the sides, thus allowing all water to drain 
out through the holes in the facia plates. We give a 
drawing of a shoe on page 527, and reproduce 
several photographs on that page and above. 
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The British Battle-Fleet: Its Inception and Growth 
throughout the Centuries. By Fred T. Jane 
London: 8S. W. Partridge and Co., Limited. 

Tuis is not a new book. It was first published in 

1912, and is now re-published to meet, we suppose, 

the demand created for works of this character by 

the war. In that fact, we believe, lies its chief value. 

It was written in a time of profound peace and has 

not been scrambled together since the war began. 

There are signs, a bookseller told us recently, that the 

public is getting thoroughly tired of the deluge of 

war literature with which the market has been 
flooded during the past two months or so. Judging 
from the standard of some of the productions, we can 
understand it. Much trash written by quite incom- 
petent people has been thrust forward for sale, and 
if the public refuses to buy it is not because of lack 
of interest in the war, but because it misdoubts the 
credentials of the ‘‘ experts’? who would instruct it. 

There are few people in this country better qualified 
for writing about the British Navy than Mr. Jane, 
and the fact, noted above, that the volume now under 
notice was produced long before the present war was 
foreseen gives us something of a guarantee that his 
opinions and statements are dispassionate and free 
from national bias. No one, indeed, having read 
Mr. Jane’s book, will accuse him of insular pride, 
for at times he is a very candid critic of the Navy, 
its ships, and its rulers. In places he is perhaps just 
a trifle too candid for the peace of mind of those who 
would like to shut their eyes to the weak points of 
our Navy. 

The volume, let it be understood, is not a history 
of British naval warfare. It is concerned primarily 
with the development of naval material and the 
evolution of the personnel. The design of the ships, 
the construction of the guns, and the conduct and 
habits of the men who manned and fought them is 
its theme rather than the fights and actions in which 
they were engaged. The progress of the British 
Navy has, however, been largely the result of lessons 
acquired from past sea fights, and, naturally, some 
account of these must be introduced into a work of 
this character in order to make it complete and 
readily understandable. 

Under Mr. Jane’s incisive pen much of the romance 
and poetry woven round the birth of our Navy is 
cut away. King Alfred, as its founder, is discredited, 
and according to Mr. Jane we have to travel forward 
600 years in time—namely, to the reign of Henry VII. 
—before we can come across the establishment of a 
regular Navy as we now understand it. With the 
launch, in 1485, of the Great Harry—or apparently 
the Regent, to give her her correct name—we have 
the first appearance of ships expressly designed for 
fighting purposes. During this reign, too, the first 
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dry dock—at Portsmouth- was constructed. In 
founding the Navy, Henry, it seems, acted on the 
“ entirely unromantic principle that it was a financial 
economy,” @ view ably expressed by Lord Charles 
Beresford with reference to the Navy of to-day when 
he said that “ battleships were cheaper than war. 
Under Henry VIII. the ships were developed in size, 
and guns, discharged through portholes, became 
their main armament. The development, later on, 
languished, but under Queen Elizabeth an active 
policy was again edopted. New ships were laid 
down, “gentlemen adventurers’ were encouraged, 
and arsenals were established for the supply of guns 
and powder, till then imported from Germany. 
When Elizabeth died the Royal Navy consisted of 
forty-two ships, of which the Triumph—sixty-eight 
guns and 1000 tons—was the largest. In the next 
reign the Navy again declined in force, but naval 
ideas underwent a beneficial change—largely inspired 
hy Sir Walter Raleigh—and the art of constructing 
ships materially advanced. This improvement in 
the art continued in Charles I.’s time under the direc- 
tion of Buckingham. This was the period of Phineas 
Pett, and such ships as the Prince Royal and the 
Royal Sovereign. The latter, a three-decker, was 
laid down in 1635 and launched in 1657. Over her 
elaborate carving and gilding the economical landsman 
became seriously irritated, and the historical protest 
against the payment of ship money by John Hampden 
the first ‘“‘ Littke Englander,” as Mr. Jane caustic- 
ally designates him—and others was, it seems, largely 
inspired by the seeming extravagance of her decora- 
tions. The Royal Sovereign, it may be remarked, 
set the example of warship design for many a year 
to come, and we read that “‘ even sixty years ago— 
1852—naval architects still alluded to her with respect. 
nor did their designs differ from her very materially.” 

Cromwell thoroughly recognised the value of sea 
power and strove assiduously for the creation of a 
strong Navy. He also understood the advantages 
of the big ship, but was restricted in practice by the 
size of the trees available for construction purposes. 
At his death the Fleet consisted of 157 ships. Follow- 
ing the defeat of the Dutch at the battle of the North 
Foreland ‘‘ Economy and Efficiency’ became the 
popular fancy, and Charles II. cut down the expenses 
on the Navy. A curious parallel between this and 
the 1906—7 era exists, for the Dutch, like the Germans, 
took advantage of our economy to increase their own 
strength at sea. There, let us hope the comparison 
will stop, for the result was a Dutch fleet in the 
Thames, the sound of Dutch guns in London and 
Sheerness in Dutch hands. Diplomacy saved the 
situation. Peace was declared and the enemy with- 
drew to prepare for the third Dutch war. At the 
conclusion of this the Navy was allowed to dwindle 
until 1679, when a Commission was appointed to 
inquire into matters. Thirty new ships were laid 
down, but the majority of these, after being launched, 
were left to decay. Under James II. the Navy was 
systematically repaired, and on his abdication of 
the throne it consisted of 173 ships with a personnel 
of 42,003 men. 

With the accession of William IIT. and the outbreak 
of the early French wars we find the beginnings of 
certain naval ideas that have continued to this day. 
Thus in 1695 the House of Lords, in advocating the 
maintenance of a fleet that should always be superior 


to that of any possible enemy, took the first step. 


towards the ‘‘two-Power standard’’ doctrine. A 
fleet was for the first time permanently stationed in 
the Mediterranean. The first elementary idea of the 
inodern torpedo seems to have lain latent in certain 
‘machine ships,”’ the invention of a Dutchman, one 
Meerlers. When Queen Anne came to the throne 
England held one-third of the naval power in Europe. 
France and Holland together had another third, 
while the balance was distributed among the other 
sea Powers. The design of British warships at this 
time was inferior to that of the French. Our boats 
were usually over-gunned, while the French were 
larger, swifter, and more lightly armed. As a result 
the French corsairs inflicted heavy damage on British 
trade with impunity. In 1715 an apparently insignifi- 
cant but really most important step in the evolution 
of our naval power was taken. Internal decay of 
ships, caused by foul bilge water, had seriously dimin- 
ished the effectiveness of our Navy, and to remedy 
this organised steps were instituted for the proper 
ventilation of the bilges. The improvement in the 
health of the crews which resulted enabled us in the 
following years to maintain satisfactorily those 
blockades of the enemies’ ports that were so essential 
to our campaigns. Other improvements, such as 
better methods of treating ships’ timber for its pre- 
servation, followed slowly. 

Let us pass over the succeeding years until we reach 
the period following on Trafalgar. These years were 
very full of naval activity at sea, and, perhaps for 
that reason, were not marked by any important 
advance in the science of warship building. At the 
beginning of the year 1814 our Navy consisted of 
99 ships of the line in commission with 495 lesser 
vessels. The Estimates reached £19,312,000 and the 
personnel amounted to 140,000. On the declaration 
of peace our naval strength was considerably reduced. 
Nineteen ships of the line and 93 other vessels were 
sold or broken up and the personnel was reduced to 
between 70,000 and 90,000. Later, after Waterloo, 
the reduction was: carried further and the Estimates 





sank to £10,114,345. In 1817 the personnel amounted 
only to 21,000, while the fleet consisted of 14 ships of 
the line in commission with 100 lesser craft. Atten- 
tion was, however, being concentrated on improved 
construction. Trussed frames and other ideas copied 
from the French were introduced, and as a direct 
lesson from Trafalgar, where the Victory suffered 
heavily from the shots that penetrated her thin for- 
ward bulkhead as she bore down on the enemy, much 
thought was given to strengthening the construction 
of the bow. The era of steam was at hand; vet, 
even so, progress was slow, as may be gauged from 
the fact that a prize—the Franklin—taken from the 
French at the battle of the Nile in 1798 was, as the 
Canopus, still on the effective list of the British Navy 
in 1850. 

With the introduction of steam into the Navy and 
the complete revolution it has wrought we need not 
deal. The story is told by Mr. Jane in a most inter- 
esting manner, as is that of the introduction of metal 
as a shipbuilding material. This section of the work 
is illustrated in places with reproductions of some 
very rare photographs. When the Crimean war broke 
out our naval personnel amounted to 45,500, while the 
Estimates were £7,197,804. . The naval. operations of 
that war were of secondary importance and our fleet 
“worried through.”’ The Nelson era was at its end, 
and from one cause and another the British Navy 
‘““ was little better than a paper force.” 

In the light of the present international situation 
the almost forgotten naval history of the years round 
about the Crimean war makes most curious reading. 
In 1850 we had almost a two to one majority over 
the French in ships of the line, and in 1854 the French 
were our allies against Russia. Public opinion, 
perhaps naturally, grew lethargic over the question 
of naval supremacy. Strange as it may sound, it 
was under the pressure of German influences that we 
aroused ourselves. In 1858 we discovered ourselves 
in the position of having exactly the same number of 
screw ships of the line as France, namely, twenty-nine. 
Any other style of large ship, Mr. Jane explains, had 
ceased to count at this date. Reading the con- 
temporary evidence adduced by the author, we are 
left in amazement that sixty years or so ago our Navy 
should have been allowed to have become so depleted 
and our naval policy so decadent. The extracts given 
from the ‘ Life” of Admiral Sir Charles Napier reveal 
a state of affairs almost incredible to those of us who 
have grown up with a pride in our “ invincible ”’ 
Navy. It is humiliating to read that the expedition 
to the Baltic led by Napier, small as it was, could 
scarcely get to sea for want of efficient sailors, while 
the ships themselves and the munitions of war with 
which they were provided were totally unfitted for 
the task for which they were intended. That task, 
fortunately, they were not called upon to fulfil, for 
the Russians kept behind Kronstadt. Our fleet had 
no pilots and was manned by the refue of London 
and other towns, destitute of proper clothing, and a 
few dockyard riggers and coastguardsmen. The 
Admiral was instructed to remedy the defect by 
picking up, if possible, any Swedes, Norwegians, or 
Danes who would take service in our ships. Both 
in the Baltic and the Black Sea our Navy was far 
surpassed in manceuvring and gunnery by that of 
our allies, the French. 

After the Crimean war fear of France’s intentions 
set in. The result was the designing and construction 
of the Warrior and the Black Prince and the conver- 
sion of wooden ships of the line then being built into 
ironclads. From that date forth the development of 
the British Navy has been more or less continuous ; 
first, under the inspiration of French competition, 
and latterly, under that from Germany. It is this 
part that is, of course, fullest of technical interest 
to the naval architect of to-day. Mr. Jane’s account 
of it is presented with discrimination. He analyses 
the salient steps forward and does not plague us with 
a mass of undigested statistics. 

Looked at as a whole, the book has many lessons 
for us to-day, when, as never before, the country is 
dependent for its life on the efficiency of the Navy and 
the men who handle it. One—a very important one 
in our eyes—emerges quite clearly as a warning to us. 
Repeatedly we notice the fact that at the end of a war 
there has been a tendency to reduce our naval 
strength. Disaster, or all but disaster, has nearly 
always followed. There is a common belief in exist- 
ence just now that one of the benefits this country 
will derive from the successful termination of the 
present war will be a very considerable relief as regards 
our annual naval expenditure. It is a dangerous 
belief to encourage, and he who, knowing past history, 
does encourage it commits a folly of no mean measure. 
The sea is not Britain’s bulwarks. It is the presence 
on that sea of an undefeated Navy that protects us 
now and has protected us in the past. “‘ Battleships 
are cheaper than war,” and for this country there will 
never be a greater economy than the possession of 
an overwhelmingly powerful Navy. 

We close Mr. Jane’s book with regret. [t is a 
masterly and authoritative production. As a key 
to the evolution, and the many complex factors which 
have inspired it, of the British Navy as the war of 
1914 found it, the volume will be even more valuable 
in the future than it is to-day. 

SHORT NOTICES. 
By E. M. Ivens. New 


Pumping by Compressed Air. 





York: John Wiley and Sons: London: Chapman and 
Hall, Limited. Price 12s. 6d. net.—Although the raising 
of water by means of compressed air is quite an old idea, 
and although compressed air pumps are to be found in 
numerous ice factories, breweries, dyeworks, and so on, 
the literature of the subject is scanty and scattered. Mr. 
Ivens has set out to remedy the defect by collecting all 
that has been written on the theory and practical working 
and construction of the compressed air pump and by adding 
to the information thus obtained much that is the result 
of his own observations and experiments. He has per- 
formed his task in a thoroughly satisfactory manner and 
has given us a valuable book. It is perhaps a little too 
mathematical in parts, but elsewhere it is based solely on 
practice. 

Some Considerations regarding Cast Iron and Steel Pipes. 
By John Sharp, Wh.Sch. London: Longmans, Green 
and Co. Price 4s. 6d. net.—This book makes a study of 
the relative properties of cast iron and mild steel pipe 
for the conveyance of water, gas, or other fluid under 

ressure. Cast iron pipe has been used for over 200 years, 
while mild steel pipe is of comparatively recent introduc- 
tion. It must be admitted that in many instances mild 
steel pipe has proved unsatisfactory from various causes, 
chief of which is early and serious corrosion. The author 
studies such failures and contrasts the drawbacks and 
advantages of the two classes of pipe. The book is remark- 
ably well and clearly written and deserves to be studied 
with the closest attention by all engineers interested in 
the conveyance of fluid through pipes. There is much 
original information in it that is based on experiments 
by the author himself and others. 
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OBITUARY. 





SIR ALFRED M. WATKIN. 


WE regret to have to announce that Sir Alfred 
Mellor Watkin died at Folkestone on Monday night 
last. Sir Alfred, who was the only son of the late 
Sir Edward W. Watkin, was born in Manchester in 
August, 1846, and was educated at private schools. 
In 1863 he was apprenticed in the locomotive depart- 
ment of the West Midland Railway, being trans- 
ferred in 1864 to the corresponding department of 
the Manchester and Sheffield Railway. In the next 
year, when only nineteen years of age, he qualified 
as an express engine driver. Two years later he was 
appointed locomotive inspector on the London, 
Chatham and Dover Railway, and he accepted a 
similar position on the South-Eastern Railway, of 
which company he became locomotive superintendent 
in 1873. In 1878 he was also made a director of the 
company and was chairman of its locomotive com- 
mittee of directors from 1880 to 1900. He succeeded 
his father in the title of baronet in 1901. He was a 
deputy lieutenant for the county of Middlesex, a 
justice of the peace in the county of Kent, and 
Chevalier of the Order of Leopold of Belgium. 
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A UNIFLOW UNDERTYPE ENGINE. 
Ir is unneccessary at this time of day to enter into a 
disquisition on the theory of the Uniflow engine, though | 
it may be briefly recalled for the benefit of those who 
have not previously looked into the question, that the | 
steam is. admitted by valves at each end of the cylinder | 
and is exhausted in the middle of the cylinder through | 
circumferential ports in the walls, opened and closed by 
| 





the movement of the piston itself. Thus the steam main- 
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Fig. 1—VALVE AND GUIDE 


tains a flow in one direction, and the inlet ports and the | 
ends of the cylinder can be kept at a high temperature, | 
as they are in contact with a much less volume of steam | 
at exhaust pressure than engines in which the whole of 
the exhaust steam passes out in the usual way. The | 
heat losses are thus reduced to an important extent. It 
is the method of carrying out this idea in practice with | 
which we are chiefly concerned, and this can be clearly | 
followed by a study of the coloured drawings of a Robey | 
undertype central exhaust engine which we publish as a | 
Supplement to-day. | 


the boss instead of radial, so as to allow their free expansion 
without distorting the valve faces. These faces, which 
are flat, are machined only and then allowed to make their 
own seat. Leakage past the spindle of the valve is pre- 
vented by grooves, which in small sizes are found to be 
better than packing. The upper end of the spindle is 
attached to a circular guide A—Fig. 1—carried in a casing 
B, which also forms the spring box; this casing also 
embodies a guide C for the horizontal valve actuating 
plunger. This plunger is shown at D—Fig. 2—and is 
provided with a longitudinal slot indicated by the dotted 
line, in which is carried a roller E for actuating the valve. 
The actual contact piece between the roller and the valve 
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larger sizes various light designs have been prodiced 

The other parts of the engine are on normal lines, 
Forced lubrication is supplied to the main bearings and 
erank-pin, and the crank-pit is enclosed to prevent 
splashing; the air pump is a double-acting one of the 
Edwards type. There is, perhaps, one little point which 
should be mentioned, and which is suggested by the men. 
tion of the air pump. If for any reason the vacuum should 
drop two or three inches while running, the compression 
would go up beyond the initial pressure. To prevent (his 
excessive rise, valves are fitted about one-third of the \ay 
between the exhaust ports and the inlet valves, whici, 
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Fig. 4—FLY-WHEEL GOVERNOR 


is provided by a small hardened steel piece F, attached to 
the upper part of the guide, the surface of which is so 
formed as to give a cam action, which imparts very little 
movement to the valve on its first impact with the roller, 
so as to start it gently, the incline becoming rapidly steeper 
when once the valve is off its face. How ual the in- 
cline may be is better realised by the statement that the 
total lift required at ordinary full load is only about }in. 
Thus there is practically no blow on the engagement of the 
roller as there is with the ordinary tappet motion of the 
poppet valve in a motor, and the valve is enabled to seat 
itself quietly again on closing. It is altogether a very 
nice piece of valve-actuating mechanism, and is capable 
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Fig. 2—VALVE PLUNGER 


With a view to obtaining the minimum of clearance 
space so essential in the successful working of the Uniflow 
engine, a clearance of only }in. is allowed between the piston 
and the cylinder cover, whilst the use of vertical drop 
valves in the covers further assists this object. The valve 
chests and the rest of the cover are jacketed by the in- 
coming steam, so that all these parts are kept as hot as 
possible, another important requirement in this type of 
engine. The design of a double-beat drop valve which 
shall be perfectly tight under all temperatures is not an 
easy matter, and in engines of large sizes leads to all sorts 
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Fig. 3—-VALVE GEAR ROCKER 


of devices, such as flexible lips and so on. In one parti- 
cular design, for instance, where the valve is about 18in. 
in diameter, the upper face consists of a loose annular ring 
which can slide vertically on the body of the valve but 
is kept in position by light springs and held tight on its 
seat by the steam pressure above it, so that both faces 
can bed tightly on their seats whatever expansion may try 
to do with them. In smaller engines, such as the one with 
which we are dealing, the valves are of cast iron, and it is 
found sufficient to keep the two faces as close together as 
possible and to cast the supporting arms tangential to | 


of very minute adjustment by means of the right and left- 
hand threads on the rod connecting the two plungers 
together. The subject of wear has not been overlooked 
in the design, and the roller is very wide and runs in a bath 
of oil formed by the slot in the plunger. The plunger is 
driven by an excentric, the throw of which is controlled 
by the governor—see Fig. 4—so that the lift of the valve 
is reduced as the load dimmishes. The valve gear gives 
the whole engine an appearance of great simplicity and at 
the same time accessibility is secured. In order to take 
a valve out the plunger has to be disconnected from the 
excentric by removing a single pin, and the connecting-rod 
between the two plungers has to be unscrewed. Then 
the valve stem is released from its upper guide at 
G, which is removed together with its casing B and the 
| plunger. Owing to the limited amount of head room 
in the undertype engine the casing has to be formed in 
two parts, and the lower part H, which carries the valve 
stem guide, has also to be taken off before the valve and 
its cage can be lifted out ; but for this want of head room 
there would be one less joint to break and B and H would 
be made in one. It will be noticed that the cage makes 
joints both at the top and bottom, a somewhat difficult 
job in parts exposed to high temperatures, but the diffi- 
culty is overcome by fitting a copper ring in each of the 
joints; this is found to give the necessary flexibility. 
One interesting point to be borne in mind with regard to 
the valve setting is that practically no lead is given to the 
steam valve. The exhaust ports are closed about 10 per 
cent. from the commencement of the return stroke, and 
the compression rises nearly to boiler pressure, so that 
early steam admission is unnecessary. 

In order to enable the piston to act as a valve for the 
exhaust ports for both ends of the cylinder, it has naturally 
to be of considerably greater length than with the normal 
design of engine, and this somewhat increases the weight 
of the moving parts, though at the same time a very long 


wearing surface is provided, and is a valuable quid | 


pro quo in a horizontal engine. In the case of small engines 
the piston is made in two parts jointed together in the 
middle and held by the nut on the piston-rod. For 








to that point, and so retard the commencement of coi- 
pression and reduce the pressure to the normal, and allow 
the engine to continue at work as a condensing engine, 
without having recourse to extra clearance space which 
is provided in the cylinder covers, and is intended for use 
when the engine is used non-condensing. Under such 
circumstances the weight of steam left in the cylinder is 
much higher and the back-pressure would rise much tov 
high if additional clearance were not provided. These 
valves are opened by hand by the engineer, and closed 
again as soon as the proper vacuum is restored. 

The boiler is of the ordinary locomotive type, but with 
an extra long smoke-box, as will be seen from the drawing. 
The primary object of this extra length is to contain the 
superheater, though as a subsidiary result it gives a long 
enough boiler to cover the engine, making the plant look 
symmetrical, an effect which, owing to the length of the 
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Fig. 5—-SUPERHEATER 


cylinder, it might otherwise be difficult to obtain. The 
superheater is of a very nice design, and consists of an 
upper cast steel drum, from the lower side of which two 
rows of tubes at 45 deg. drop down in a zig-zag—as shown 
in Fig. 5—to a pair of drums in the bottom of the smokebox. 
The upper drum is divided in the middle of its length 
so that the steam passes down the first half of the small 
tubes, along the bottom drums, and then up the second 
half of the tubes into the upper drum again. The curva- 
ture of the small tubes is very cleverly arranged so as 
not to mask the ends of the boiler tubes and to allow of 
easy access to them for sweeping. 

The particular engine which we were able to see running 
in the works at Lincoln had a cylinder l5in. diameter 
by 20in. stroke, which, we were informed, gives 100 brake 
horse-power at 180 revolutions per minute with 160 lb. 
steam pressure. Such an engine should find a good field 
where an economical engine is required of a simple nature 
and at a reasonable price. 
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BARRY RAILWAY—MINERAL TRAFFIC ENGINE 


HAWTHORN 


LESLIE AND CO., LIMITED, NEWCASTLE-ON-TYNE, 


INGINEERS 








MINERAL TRAFFIC ENGINE, BARRY 
RAILWAY. : 

Tue engine illustrated herewith is one of several designed 
to meet the increasing hauling power required in the 
manipulation of the Barry Railway Company’s main 
line mineral traffic. The engines on this railway are 
practically all tank engines, the standard type being a 
(0-6-2 engine with a nominal load of fifty wagons. This 
load was fixed at a time when the wagons hauled were 
chiafly of 8 tons capacity. Since then, while the number 
of wagons hauled has remained the same, their capacity 
has grown to 10 and 12 tons, the number of the latter 
constantly increasing. 

The new class of engine is designed to deal with 60-wagon 
trains under present conditions and to carry a large supply 
of coal and water. Eight-coupled engines are largely 
used by the company in the receiving and marshalling 
yards, but on the main line it is found to meet traffic 
requirements better by handling a small train smartly than 
by loading the trains up to what would be required from 
a heavy eight-coupled engine. For this reason it was 
decided to utilise a six-coupled engine, and as will be seen 
from the weights given below, the company has gone 
about as far with this class of engine as is possible. The 
question of superheating was considered, but, taking into 
account the nature of the traffic and the comparative 
shortness of the runs, it was decided to leave the matter 
over in the meantime. Provision has been made, how- 
ever, for fitting balanced slide valves, and room is left 
in the smoke-box for a superheater. 

The engines are fitted with steam brake and vacuum 
piping, the ejector being provided with a combination 
steam valve. A No. 9 injector and a ‘‘ Detroit” sight- 
feed lubricator are also fitted. The boiler is carried at 
the front end on an intermediate saddle fitted over the 
cylinders. The valve gear is of the ‘‘ Stephenson ”’ type, 
working through rocking arms. The valves are on top 
of the cylinders. The engine is balanced on the principle 
of giving each wheel its own revolving mass and dividing 
two-thirds of the reciprocating masses equally among 
all the wheels. The whole of the drawings for the engines 
were prepared at Barry under the supervision of Mr. J. 
Auld, the company’s locomotive and mechanical engineer, 
and the engines were built by Hawthorn, Leslie and Co., 
Limited, of Newcastle-on-Tyne. They have, we are 
informed, given every satisfaction and carry out efficiently 
the work for which they were designed. The principal 
dimensions are as follows :— 

Se ee ee eee ee 

Diameter of coupled wheels on tread .. 4ft. Zin. 

Diameter of bogie wheels on tread 3ft. lin. 

Wheel-base, rigid eset ea Fes . 15ft. 6in. 

Wheel-base, total .. .. .. .. .. 28m. 

Heating surface, tubes 1372 square feet. 
Heating surface, fire-box 123.5 square feet 
Heating surface, total 1495.5 square feet 
Grate area .. nA 22 square feet 
Working pressure 180 lb. per square inch 
Capacity of tanks 2200 gallons 





Capacity of bunkers = Ps ewe 
Weight in working order a 
SI oon ao ovine. ae SO ed 
DO. st ss. oe ee SS 
TS, sc uk ee RO! 8B 
Leading bogie wheels 1013 2 
lrailing bogie wheels 1015 1 
Total .. 78 15 1 








' THE recently published annual report of the Southern 
Pacific Railroad remarks that there is a continuous agita- 
tion for the passage of more laws to burden further the 
railways regardless of necessity or reason. During the 
fiscal year ended June 30th, 1914, the cost of complying 
With such legislation, and with the unreasonable require- 
ments of federal and state commissions, has added 
1,099,405 dols. to the operating expenses of the company. 
Amongst the costs we notice those incident to full train 
crew laws, hours of service laws, and the law requiring 
self-cleaning ashpans for locomotives ; to complying with 
laws requiring substitution of electric for acetylene head- 
lights ; cost of compiling statistics, printing tariffs, and 
other similar requirements of federal and state commissions. 


| personal injury, whilst of the 403 accidents in use, &c., 
only two which came under the notice of the Department 





EXPLOSIVES?AND ACCIDENTS. 


Tue thirty-eighth annual report to the Home-office of 
his Majesty’s Inspectors of Explosives, which deals with 
the year 1913, has recently reached us. It contains, 
amongst other things, a large amount of information 
regarding the manufacture, storage, packing and con- 
veyance, importation, &c., of various types of explosives, 
and it also deals with the accidents which occurred in 
connection with the manufacture or use of these explosives 
during the year under consideration. We propose in 
the following article to give an abstract of what is said in 
the report under the latter heading. 

It appears that during the year the number of accidents 
by fire or explosion of which the Department has had 
cognisance was 498. These accidents caused, as far as is 
known, 66 deaths and injured 485 persons as well. In 
1912 there were 456 accidents, so that 1913 showed an 
increase of 42, or 9.2 per cent. over the preceding year, | 
and was 72.7, or 17.1 per cent., more than the decennial | 
average, which is given as being 425.3. The number of 
deaths from accidents was also more than in 1912, the 
figures being 66 as compared with 35, and it was also 
10.9 more than the decennial average, 55.1. The number 
of persons injured, 485, compared with 429 in 1912, and | 
a decennial average of 430.7. The figures for the last 
ten years are shown in the accompanying Table I.:— 











TABLE I. 
| 
Number | Numbers of persons. 
Year. of | — : - 
accidents. Killed. Injured. 
es NS ing) ae UR Oe 498 66 485 
ME 29) he nee ee ae 456 35 429 
ME Gee veh Seek ae. parca 515 56 548 
eee oe als 450 66 442 
ee ee ee 453 60 445 
Er ar ar 392 44 402 
Pe Ae 414 63 422 
A ee de are 379 bd 395 
as: i ha a! Toe ee 341 50 348 
gg ee ee oe 355 56 391 
ae ee eae 4253 551 4307 
Average for the last ten 
years .. ey ead 25.3 55.1 | 430.7 


It will be observed that only once during the ten years 
namely, in 191l—was there a greater number of 
accidents ; that 1913 was, with 1910, the highest in persons 
killed, while it stood second only to 1911 as regards 
persons injured. 

It should be pointed out that over 89 per cent. of the 
accidents causing death or injury occurred in the use of 
explosives and under miscellaneous conditions to which | 
the controlling provisions of the Explosives Act of 1875 
—under which this Department works—do not apply. 
These accidents, moreover, caused 48 out of the 66 deaths 
and 427 out of the cases of injury. This leaves a balance 
of 47 accidents causing death or personal injury in manu- 
facture, storage and conveyance to which the Act does 
apply. By these accidents 18 persons, 7.e., 13 more than | 
in 1912, were killed, and 58, 22 more than in 1912, were 
injured. The actual number of accidents was 20 more 
than in 1912. Of the 95 accidents in manufacture, keeping 
and conveyance, no less than 48 were unattended with 





were free from personal injury. This, it is explained, is 
no doubt partly due to the fact that an accident in use is 
seldom reported to the Department unless injury results, 
whereas the slightest case of fire or explosion which may 
oceur under conditions controlled by the Act must be 
at once notified. But the report adds, “it is only reason- 
able to assume that the numerous precautions adopted to 


minimise the risk of injury in case of accident, at least | 


during manufacture, few of which were attended to 
prior to the passing of the Explosives Act, must be credited 
with a considerable share in the above result.” 

In the following Table II. are shown the accidents of 
all sorts which occurred in 1913 grouped under the several 





lhe Lygigderi 


heads of manufacture, keeping, conveyance, and use and 
miscellaneous :— 


TABLE IT. 
Accidents causing Sg Bl Sa 
loss of life |Fess| ge 
Where accident or bodily injury. I\Buoel se 
occurred. is m Wi demi aces 
NO. 0 sss ae 
Ci > ae 2 | = 
accidents.’ Killed. |Injured. | 3! gt 
Manufacture ..... . 40 3 86 
re 5 6 
Conveyance .. .. 2 3 
Use and miscellaneous* 401 403 
Te wes 448 498 








“*Kt is pointed out that under this heading are included all accidents 
which occurred in the use of explosives and immediately connected there- 
with ; also accidents in thawing nitro-glycerine preparations, and others 
arising from miscellaneous causes not within the prohibitions of the Act. 
The number of accidents in factories, or, in other words, 
during manufacture—86—is above the average for the 
last ten years, which is 61.4, but of the total, 53.1 per 
cent. were unattended with personal injury. The numbers 
included several accidents of a very trivial description, 


| all of which, however, must by the terms of the Act be 


reported to the Department. The number of deaths 
actually occurring during manufacture was 13, or 6.1 
above the average for the last ten years. The number 
of persons injured was also, unfortunately, a good deal 
in excess of the average for the decade, the numbers being 
50 and 28.3 respectively. The report then goes on to 
deal in detail with the various accidents and with the 
substances which have caused the accidents. In this 
connection, we only propose to give the names of the 
substances with, in brackets, the numbers of accidents 
which took place during their manufacture :—Gunpowder 
(14); Ballistite (3); Cordite (7); Gelignite (1); Glasgow 
Dynamite 40 per cent. (1); Nitro-Glycerine (3); Gun- 
Cotton (7); Cap Composition (6); Fulminate Composi- 
tion (5); Fulminate of Mercury (3); Fuze Composition 
(1); Lead Azide (1); Percussion Caps (8); Railway 


| Fog Signals (3); Rim Fire Cartridge (1); Safety Cart- 


ridges (breaking up) (4); Fuze Heads (3); Fuze Lighters 
(1); Detonators and Electric Detonators (8); Explosive 
Corks (1); Firework Composition (1). 

The number of accidents which took place while 
explosives were being kept was six, just double the number 
of the previous year. In one of these, a store-keeper at a 
colliery was taking frozen cartridges of stow-ite out of 
miners’ tins when he dropped one about 3}ft. on to a 
wooden floor. The cartridge exploded, severely injuring 
the store-keeper, but fortunately the explosion was not 
communicated to the remainder of the explosive in the 
store. When discussing this accident the report says: 
—‘‘It cannot be too often reiterated that the greatest 
possible care should be exercised when dealing with 
frozen explosives.” 

Two accidents occurred on registered premises. One 
of these accidents was due to an explosion of an un- 


| authorised description of explosive corks, while they were 


being unpacked in a yard. Proceedings were instituted 
against the occupier for keeping unauthorised explosives, 
and he was convicted and fined 10s. and £10 10s. costs. 
The second accident was caused by some fireworks 
becoming ignited from some unascertained cause. 

There were two accidents, both of a serious character 
in private use. In the first of these, an explosion of gun 
powder took place in a messhouse used during the con- 
struction of a road. In this house a fire was burning, and 
apparently a keg of gunpowder was taken in and became 
ignited. One person was killed and two others injured. 
The second accident was caused by the ignition from some 
unexplained cause of manufactured fireworks, which were 
in a box in a room of a private house. Two children died 
of burns and suffocation. The third accident occurred 
in the cellar of a house which had once been registered for 
keeping explosives. While the cellar was being cleaned 
out, a boy found a tin of compressed gunpowder, and 
having a candle in his hand, the gunpowder was ignited. 
The explosion caused one death and injuries to four other 
persons. 

Three accidents occurred during conveyance, and all 
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of them in railway stations. Two of these were of a serious 
character, both being due to explosions “en masse” 
of explosive corks or alarm cork cartridges, as some 
varieties are called. The first occurred at the London and 
South-Western Railway Company’s station at Devonport. 
A porter placed a wooden box on the floor, when it ex- 
ploded, injuring him severely and doing extensive damage 
to the room. The box had contained explosive corks 
filled with an unauthorised explosive composition. The 
second accident occurred at Victoria Station, Manchester, 
and a parcels porter was fatally injured. He was deposit- 
ing @ wooden case on the floor when the contents of the 
box exploded. It contained 14,350 alarm cork cartridges, 
and it is considered that the cause of the explosion was 
probably a nail in the case coming into contaet with the 
composition in one of the corks. The third accident 
occurred at North Wall Station, Dublin. A box exploded 
as it was being put down on the platform by a man who, 
fortunately, was not injured. The box had contained a 
very large description of “ throw-downs,” which had 
contained a prohibited mixture of chlorate of potassium 
and sulphur. 

The report then goes on to enumerate “ Accidents in 
use and miscellaneous.” It is explained that accidents 
coming under this heading are such as do not come 
directly within the controlling influences of the Explosives 
Act, which does not deal with the actual use of the explo- 
sives. Nevertheless, the Department considers it to be 
its duty to study these accidents, and whenever it appears 
to it that preventive measures should be taken to reduce 
their number, it brings such measures to the notice of 
those concerned, and urges their-adoption. It, however, 
has no statutory power to enforce their adoption. 

Under this heading, “Use and miscellaneous,” there 
were 403 accidents, as against 348 in 1912. By far the 
larger number of these accidents were connected with 
blasting. Forty-eight persons were killed, 18 more than 
in 1912, while 427 were injured, or 34 more than in 1912. 

The following Table III. shows the number of accidents 
with their cause and the numbers of killed and injured 
under each heading :— 


TABLE III. 








Number of 


g 
s 
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Cause of accidents. 





Averege for 
preceding 
five years, 
i 

| Injured. 





Accidents in shot firing— 
(a) Prematures and failing to get away from 
oie ae SE A RS IS Ea a z.}-@ 
(>) Firing by electricity when persons are at 
Us a ae ae 
(ce) Not taking proper cover 
(d) Projected débris .. .. .. 2. 1... 
(¢) Hang-fires and returning too soon to the 
shothole .. .. res: scenes Jee 44 7 
(f) Tampering with miss-fired shots .. .. 17 18 — 
(gy) R ing or st Sa ee 5 42 
(4) Sparks, flame, &e. .. .. Tee? 2 79 9 
() Boring into unexploded charges .. .. 18 14 3 
()) Striking into unexploded charges in 
removing débris.. .. .. .. .. .. 5 : 
(k) Preparing charges... .. .. .. 2. .. 2 6 
() Lighting fuse before inserting charge 2 
(m) Fumes ee oe ee _ 
(») Hot or unexploded residue left in bore- 
hole after “‘socketing” .. .. .. .. 
(0) Various es ee 
Miscellaneous accidents— 
Playing with detonators ie 
Playing with other explosives .. .. .. .. 
Sparks, &c., unconnected with shot firing .. 
Breaking blasting cartridge .. .. .. . 
Destroying explosive .. eer 
Explosive incoal .. .. 
Fishing with explosive. . 
Putting explosive on fire 
Testing cattle killer 
Thawing .. 
ona, a ees 
Signal rocket and socket signal 
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a ee) 





oto ee es 








Totals. . 403 _ 4s 





Four of the accidents under the heading (a) were due 
to men attempting to fire two or more shots together, 
and being delayed in lighting the fuze. One accident 
occurred while the man was withdrawing the pricker from 
the gunpowder in the hole. Eight of the accidents were 
due to shots fired by means of squibs, and in two of these 
it is known that the squib had been shortened by tearing 
off some of the touch paper. This practice is now pro- 
hibited by the Explosives in Coal Mines Order of 1913. 

In no fewer than 9 cases of the 15 under heading (6) 
the accident was due to the shot-firer allowing another 
man to couple up the leads to the detonator wires while 
he himself remained at the magneto. In each case the 
shot was fired before the man was clear, and these 9 
accidents were responsible for one death and injuries 
to eight persons. This practice is entirely contrary to the 
Explosives in Coal Mines Order. In another case the 
shot-firer had left the handle of his magneto on, and while 
he was arranging the cable a collier fired the shot. One 
accident was of an unusual character. Shots were being 
fired from a 500-volt power main and owing, it is supposed, 
to a leakage, a shot exploded directly the detonator leads 
were coupled up. The remaining accidents under this 
heading were due to shots being fired before persons in 
the vicinity had taken cover. The remark in the report 
regarding all these accidents is -—‘‘ It is not too much 
to say that none of these casualities would have occurred 
had the precautions laid down in the Explosives in Coal 
Mines Order been fully observed.” 

Under the heading (e) we find that two accidents were 
due to the illegal practice of tampering with a miss-fired 
shot. In both cases the miner had drilled out some of 
the stemming, inserted a fresh charge of explosive and 
fired it. He returned, thinking that both charges had 
exploded, whereas the first explosion had only ignited 
the fuze of the original charge, or the charge itself, which 
exploded after the man’s return. In one case of hang fire, 
the explosion occurred after the leads had been dis- 
connected from the magneto. Under heading (f) we learn 
that 17 accidents occurred from men attempting to recover 
miss-fired shots. Under heading (g) the report urges the 
standardising of the diameters of blasting cartridges 
so as to prevent accidents caused by the ramming home 
of cartridges too big for the holes. 

When discussing the accidents under the headings (9), 





(i) and (7) the report states that these accidents have been 
carefully analysed, and that the conclusion arrived at is 
that since the large majority of explosions occur in the 
winter months, it is more than probable that the employ- 
ment of frozen explosives may account for many of the 
accidents occurring at these times. Users of explosives 
are therefore urged to use warming pans during the cold 
weather, and magazine owners are being encouraged to 
adopt some method of heating their magazines. 

The report also includes references to certain explosions 
abroad and to other accidents. It also contains some notes 
concerning petroleum and calcium carbide. 








LETTERS TO THE EDITOR. 
( We do not hold ourselves r ible for the opinions of our 


Correspondents.) 
HARDENING OF METALS, 





Sir,—On behalf, not only of myself, but the Council of the 
Faraday Society, I must thank you very heartily for the excellent 
report you have given us. The leading article on the meeting 
is excellent, and I do not see how anyone could find fault with 
the conclusions arrived at. The matter is such a complex one 
that all we can do is to do our best to find more light. The 
manner in which you have noticed our work will not only help 
our society, but at the same time encourage my colleagues on 
the Council and myself to try and continue the good work. 

London, November 28th. R. A. HADFIELD. 





Srr,—It was with very much interest that I read your editorial 
comments upon the Faraday mbeting of Monday last. You 
sum the matter up very well indeed, and I think you do us all 
considerable service in helping to emphasise the undoubted fact 
that as yet we have no satisfactory explanation of the phenomena 
of the hardening of steel by aide. The fact that steel 
does harden when hed is the pre-eminently outstanding 
fact in metallurgy, and we certainly should, to use your own 
words, do all ‘in our power to obtain clear ideas and a perfect 
understanding of its nature.” Your attempt to disentangle 
the opposing theories seemed to me to be quite as successful as 
their ‘‘ uncrystallised *’ forms would permit. To take one 
matter in detail; McCance’s suggestion that “if the hardness 
were the direct consequence of carbon in solution, the hardness 
would be proportional to the amount of carbon that is dis- 
solved,” that the action of the carbon is indirect, and that iron 
itself is the hardening element, is well answered by your sugges- 
tion that in all probability “a certain amount of carbon pro- 
duces all the hardness possible, and the solution of more carbon 
cannot increase it. In other words, hardness plotted against 
carbon in solution becomes asymptotic.” 

Personally, I am still not convinced that we must scrap the 
solution theory, and in this connection Dr. Desch’s paper on 
the hardness of solid solutions is of much interest. 

It seems to me that your task of unravelling the matter was 
much simplified owing to the absence of our friend, Dr. Rosen- 
hain. A recent perusal of his new book awakened me to the 
fact that we still have amongst us people who pay some devotion 
to the old beta iron theory of hardness. I find that he states 
that this is the simplest explanation of all explanations offered 
of the hardness of quenched steel, and considers much may be 
said in its favour. This comes as something of a mental shock. 
Surely he is satisfied that modern research has once and for all 
disposed of poor old beta. Further to deepen the morass in 
which we flounder, I find two ardent disciples of the amorphous 
idea, i.e, Humphrey and Rosenhain, cating up such diverse 
positions that their points of view are worth stating. Mr. 
Humphrey considers that the hardness of steel is due to the 
mobile or amorphous phase being trapped en masse during the 
attempted translation of gamma into alphairon. Dr. Rosenhain 
considers the hardness may be due to merely thin films of amor- 
phous matter surrounding alpha crystals; this view “ avoids 
the necessity for assuming that there are at any time present in 
steel considerable quantities of the essentially unstable amor- 
phous phase.” One authority wishes us to believe that the 
amorphous iron is the cause ; the other warns us against think- 
ing there is much of it. And so we go on. Indeed, Sir, I 
admire your moral courage in attempting to write an editorial 
upon the subject in its present state of development. It is 
consoling to find at least two of our theorists of similar mind. 
Both Dr. Edwards and Dr. Rosenhain seer quite satisfied that 
comparative ‘‘ traces’? of amorphous matter are sufficient to 
account for the phenomena under consideration ; the only 
difference ot opinion between them would appear to consist of 
the manner in which the amorphous phase comes into existence. 

In conclusion, I would say that the decision of the Institution 
of Mechani Engi s to establish a special committee to 
study this question of hardness of metals comes at a very oppor- 
tune moment; the subject was never more involved. As to 
the Hadfield research on the subject, it is to be hoped that all 
our universities will take direct interest in it. 

Sheffield, November 30th. W. H. Harrre.p, D. Met. 








COAL FOR THE ENEMY. 


Sir,—In your issue of the 27th ult. appears an article under 
the heading ‘‘ Coal for the Enemy,” in which it is attempted 
to prove that the coal export from Great Britain during the 
three first months of the war to the three Scandinavian countries 
and Holland is so greatly in excess of the usual tonnage that it 
must be assumed that part of it has been intended for the use 
of Germany, and that Mr. Asquith therefore must have been 
misinformed when he, replying to questions in the House of 
Commons the other day, stated that such an assumption had no 
foundation. 

T have no doubt that Norway, Denmark, and Holland are 
able to explain their position in the matter, but as a Swede I 
will only concern myself about the case for Sweden. 

To begin with, allow me to say that the figures you base your 
argument on are not correct. Having access to the official 
Swedish statistics, I am able to tell a different tale to that one 
printed in your columns. Let us first see what has been the 
import of coal to Sweden during the three preceding years :— 

one 3,964,870 tons 


1911 
1912 4,293,719 tons 
1913 4,878,854 tons 


The increase from year to year is, as will be seen, rather 
important. The cause of this is, of course, the great develop- 
ment of the Swedish industries which has taken place during 
recent years. Let us now take the months January—October, 
1913 and 1914 :— 


1913. 1914. 

January .. 350,078 316,136 
February S45 PRAM yr .. «+ 306,403 226,856 
eee A 234,832 
April Or 311,289 

ay 557,581 446,498 
June 395,014 404,698 
July.. 471,708 482,621 
August .. 396,652 270,836 
September 390,724 .. 520,925 
October .. 515,165. 603,053 


It will appear from this table that during the first seven 
months of 1913 Sweden imported 2,738,348 tons, compared with 





2,422,930 during the same period of 1914. At the beginning of 
August there was thus a shortage in the stock of coal in Sweden 
of more than 300,000 tons as compared with the preceding yeay 
not taking into account any possible increase in the demand’ 
This shortage further increased during August by about 125,000 
tons, as will be seen when comparing the figures for 1913 with 
1914. To make up this shortage the import during the months 
of September and October had to be speeded up, and it is this 
which has given rise to the suspicion about the ultimate destina. 
tion of coal that you give expression to, Comparing the import 
figures January—October, 1913, with those of 1914, you will 
find that in 1913 they were 4,040,889 and in 1914 4,128,837, an 
increase for ten months of scarcely 88,000 tons. This speeding 
of the import was made necessary for many reasons. The 
climatic conditions of the country forces the industrial esta)lish. 
ments in the northern part of Sweden to receive before the end 
of October all the coal they use “ to the beginning of May the 
next year. Many industrial establishments in central Sweden 
situated near canals and lakes, which freeze early in the winter, 
must also lay in their stock before the end of November. ‘I'o this 
must be added that when the North Sea traffic, after having 
been partially suspended during the first weeks of the war, was 
again resumed many importers hastened to avail themsely«x of 
the opportunities for importing coal, which might not offer 
themselves later on on tof the changing aspects of the war, 
T am sure that these official figures will convince you that 
there is no ground whatever for the allegation contained in the 
above-mentioned article, and that Sweden, who from the cut. 
break of the hostilities has declared her intention to maintain 
to the utmost the strictest neutrality towards all the belligeronts, 
has acted with perfect bona fides and may therefore als» lain 
not to be made the object of any unfounded suspicions. 
Adam House, Adelphi, W.C., Hvuaco VALLenriy. 
December Ist. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-yite, 
Westminster. The ‘‘ Thomas Hawksley ”’ Lecture on “ Pump- 
ing and other Machinery for Waterworks and Drainage,” by 
the late Mr. W. B. Bryan, will be delivered by his son, Mr. B. W. 
Bryan. 8 p.m. 

(Note.—This lecture will also be delivered in the Portico 
Library, Manchester, at 8 p.m., on Tuesday, December 8th, 
and in the Medical Theatre of the University, Birmingham, on 
Thursday, December 10th, at 7.45 p.m.) 


SATURDAY, DECEMBER 5ra. 


Brirish FOoUNDRYMEN’S ASSOCIATION : LANCASHIRE BRANCH, 
—In the Municipal School of Technology, Manchester. A 
paper will be given by Mr. F. J. Cook on ‘* Carbon in Cast Iron.” 
At 4 p.m. 





MONDAY, DECEMBER 7ru. 


Tue Society or ENGINnEERS.—At the Institution of Elec. 
trical Engineers, Victoria Embankment, W.C. ‘* Mechanical 
Appliances for the Painless Killing of Animals,” by Mr. 8. M. 
Dodington. 7.30 p.m. 

Roya Instirution.—Albemarle-streot, W. General meeting. 
5 p.m. 

Royat Socrery 
Cantor Lecture (III.): 
by Mr. R. A. Peddie. 


TUESDAY, DECEMBER 8ru. 


INSTITUTION OF ELECTRICAL ENGINEERS: ScorrisH Loca 
Section.—207, Bath-street, Glasgow. Paper on “ The Magnetis- 
ation of Iron at High Flux Density with Alternating Currents,” 
by Mr. J. 8. Nicholson. 8 p.m. 


WEDNESDAY, DECEMBER 9ru. 


Tue InsTITUTION oF AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s-gate, St. James's 
Park, 8S.W. ‘‘ Benzol, Alcohol and Mixtures of these Liquids 
with Petrol as Fuels for Internal Combustion Engines,” by 
Professor W. Watson, F.R.S., assisted by Messrs. C. W. Frost, 
W. C. Lloyd, F. W. Richards, W. J. Stern and H. Shaw. At 
8 p.m. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s Insti- 
tute, Bride-lane, Fleet-street, E.C. Paper on “ Electricity in 
the Printing Office,” by Mr. Frank Broadbent. 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 
Ordinary meeting. Paper on “‘ Domestic Metal Work of the 
Kighteenth Century ” by Mr. William A. Young. 8 p.m. 


THURSDAY anp FRIDAY, DECEMBER 1l0ra anp IItTH. 


Tue Society or Naval ARCHITECTS AND MARINE ENGINEERS, 
New York.—Assembly Room No. 1, Engineering Societies 
Building, New York. Twenty-second General Meeting at 10 a.m. 
For programme see page 508. 


FRIDAY, DECEMBER lIt#. 


NorkTHAMPTON PotyTecunic InstiTuTE.—St. John-street, 
Clerkenwell, E.C. The annual prize distribution. At 8 p.m. 

Etectro Harmonic Socrery.—At Holborn Restaurant, 
King’s Hall. Smoking concert. 8 p.m. 


FRIDAY AND SATURDAY, DECEMBER llTH AnD 


Tue InstiruTion or WaTER ENGINEERS.—Nineteenth winter 
general meeting will be held at the Apartments of the Geological 
Society, Burlington House, W. The following papers will be 
read and discussed :—‘‘ Notes on Scraping a 15in. Trunk Main 
at Batley,” by Mr. J. C. Barrowclough ; ‘“‘ The Whitton Pump- 
ing Station of the Ipswich Corporation Waterworks,” by Mr. 
C. W.S. Oldham. At 2 p.m. Friday and 11 a.m. Saturday. 


MONDAY, DECEMBER Ira. 


INSTITUTION OF MECHANICAL ENGINEERS: 
AssocraTion.—-Storey’s-gate, Westminster, 8.W. Pa 
“Conditions Governing the Power of the Petrol 
Mr. C. B. Dicksee. 8 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE LOCAL 
Srection.—At the Mining Institute, Newcastle-on-Tyne. Paper 
on “ Cables,” by Mr. C. J. Beaver. 7.30 p.m. 


TUESDAY, DECEMBER l1drn. 


InstTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER 
Locat Secrion.—At the Engineers’ Club, 17, Albert-square, 
Manchester. Paper on “‘ Automatic Protective Switchgear for 
Alternating-current Systems,” by Mr. E. B. Wedmore. 7.30 p.m. 


WEDNESDAY, DECEMBER lé6ru. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM 
Locat Section.—At the University, Edmund-street, Birming- 
ham. Paper on ‘‘ Automatic Protective Switchgear for Alter- 
nating-current Systems,’’ by Mr. E. B. Wedmore. 7.30 p.m. 


SATURDAY, DECEMBER 19ru. 

Tue AssocraTION oF MINING ELECTRICAL ENGINEERS (WEST 
or Scottanp Brancu).—Royal Technical College, Glasgow. 
‘“* Experiences of Surface Earthing in Scottish Mines,” by P. 8. 
Glover. 4.30 p.m. 


or Arts.—John-street, Adelphi, W.C. 
“The History and Art of Printing,” 
8 p.m. 


12TH. 
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RAILWAY MATTERS. 


ted that the Railway Board of India has 
decided to instal electric lights on all the passenger cars 
of the lines operated by the State. This official announce- 
ment probably means that other lines will eventually have 


to do the same. 

Tue Lehigh Valley Railroad Company has appointed 
a censor of telegrams. An extra carbon copy of every 
telegram is made and sent to him, and the censor sees that 
no unnecessary words have been used and, above all, that 
the use of the wires instead of a letter was essential. 


Tue London and North-Western Company has now 
issued an attractive poster entitled ‘‘ Roll of Honour,” 
which shows that 10,725, or 12.5 per cent., of the com- 
pany’s staff had, on November 20th, joined the colours. 
The large proportion—47.5 per cent.—in_ the Marine 
Department is no doubt due to many men being on vessels 
borrowed by the Admiralty. 


Tue Great Western Company has fixed at Paddington 
a ‘“three-position upper quadrant” signal. A  three- 
position signal has one arm that gives corresponding indi- 
cations to those given by a stop signal with lower distant 
arm. When horizontal the arm signifies “‘ stop,’ when 
at an angle of 45 deg. or thereabout the indication corre- 
sponds to the stop arm being “‘ off” and the lower distant 
on,” and at an angle of 90 deg. it corresponds to both 
stop and lower distant arms being “ off.” The arm is 
raised, and not lowered, from the horizontal, and in this 
respect copies the practice that has for some years been 
standard on the Metropolitan Railway. The signal at 
Paddington is the first three-position signal, other than 
those formerly used with the time interval system in 
ante-block days, in this country. 


AccorRDING to the Railway News, Mr. A. Sire, British 
representative of the Northern Railway of France, speak- 
ing at a recent meeting of the Permanent Way Institution, 
said :—‘‘ Many men in all the different departments of 
your railways have enlisted in large numbers, and this 
very day an important section of British railway men is 
being sent over to help the French people in the manage- 
ment of transport of your large contingents of troops, &c., 
on our [French] railways. Your British railways 
are helping my railway to restore momentarily or per- 
manently a large number of bridges which have been 
blown ud on our system either by the enemy or by our 
own engineers for the purpose of impeding invasion. All 
British railways are helping us in a most generous spirit. 
On the first appeal made by Mr. Dent, all your railway 
companies have at once volunteered to send over large 
quantities of girders and iron which they had in stock, and 
the implements necessary to do that work.” 


Iv is generally admitted that mountain railways of the 
aerial cable type cost less to construct than the funicular. 
and in Switzerland there are several under construction. 
L’Electricien of Paris describes a new ropeway recently 
constructed near Bozen, where there is a rise of 2750ft. in 
5400ft., and an average inclination of 43 deg. The two 
cars, one of which ascends while the other descends, are 
connected by a cable in duplicate. The up and down lines 
are 20ft. apart, and each consists of two steel cables 20in. 
apart, on which runs a four-wheel trolley, to which the car 
is attached. The double cables which draw the cars are 
operated by an electric motor fixed at the highest station. 
The supply of current, which is taken from a central 
station, is supplemented by a battery for emergency use. 
Hand gear on the car is also provided. All cables are in 
duplicate, and a large factor of safety has been allowed. 
The ropeway is supported on steel lattice towers, 56ft. 
heing the maximum height, and.the longest span 1300ft. 
The cars take eight passengers inside and eight outside. 


Ir is repor 


It is frequently necessary, in order to give a clearer, 
more distinct, background to a signal fixed close up to an 
overbridge or the mouth of a tunnel, for a back board to 
he placed immediately in the rear of the signal. This, 
states the Railway Gazette, is painted white and throws 
into greater clearness the position of the signal arm than 
when the bridge or tunnel itself is the background. 
There are, in addition, occasions when a back board is 
necessary in other situations. These are when there is, 
owing to trees, houses or other buildings, no sky-line 
behind the signal. A back board will often then make 
the arm clear. As to the latter class, our contemporary 
says, we would impress upon signal engineers an important 
point. This is that if the board is fixed to the signal post 
and is immediately behind the arm the width of the board 
should be slightly less than the length of the arm. The 
end of the arm will then project outside the board and so 
its position may be learnt when a driver has passed the 
signal. This is of the greatest importance for starting 
signals, as after shunting the engine may be standing in 
advance of the signal when the right-away signal is given. It 
is also advisable in the case of distant signals, as an engine 
man, when he passes a distant in the ‘‘ on”’ position, will 
often look back to see if it subsequently drops to “‘ clear.”’ 


THE subject of railways and the war cropped up in the 
speeches made by some members of the House of Commons 
in the debate of November 16th on the Vote of Credit. 
Mr. Asquith said, in explaining what the money was wanted 
for, that one item was the sum—the not inconsiderable 
sum—which was expended to secure the active control 
of the railways of the country which was necessary at a 
time like the present. Mr. Walter Long said that the 
control over the railways had not only worked without a 
single hitch, but with the most wonderful regard for the 
convenience of the public at large. It had been, he 
thought, one of the most successful enterprises ever under- 
taken in this country. We had a variety of systems of 
railways ; we had to make an enormous demand upon them 
for the conveyance of troops and stores; and we had, if 
possible, not to interfere unduly with the travelling public. 
He had occasion to travel about the country from the 
beginning of mobilisation orders, and he did not believe 
that any reasonable person could by any possibility com- 
plain of the way in which the Government had controlled 
and provided alike for the needs of the nation and for the 
convenience of individuals. Mr. Asquith, in reply, said 


that no praise could be too high for the manner in which 
the railway companies of the country discharged the duty 
of transport with regard to the Expeditionary Force and 
the various matters in which they were engaged. 





NOTES AND MEMORANDA. 


In a recent issue of The Motor the advantages of elec- | 


tricity for preventing the freezing of the water in the 
radiator and engine jacket are pointed out. A heater 
consuming 80 watts suffices for the purpose. In the case 
of cars which must always be ready for instant use, such 
as, for instance, a doctor’s car, the water cannot be drained 
off, and under these circumstances the electrical method is 
pre-eminently suitable. 


For use in field telephone work, the convenient little 
battery cell tester shows the condition of the cell. The 
device consists of a small flat pocket box with compass, 
galvanometer, buzzer, and three-contact slide switch. 
The galvanometer shows the condition of the cell and the 
direction of the current. By means of the buzzer the 
strength of the cell can be tested. Putting on the buzzer 
by the switch produces a loud humming sound if the cell 
is in perfectly good order. Should the buzzer give no 
sound the cell is to be condemned as useless. It takes 
but a few seconds to test a cell. 


Some interesting figures representing the remarkably 
rapid development in the production of aluminium were 
given by Mr. H. N. Munro, in a paper recently read before 
the Junior Institution of Engineers. The price per ton in 
1889 was £3256, in 1891 it was £812, and it has decreased 
until now it is in the neighbourhood of £80. For electrical 
purposes aluminium is fast becoming common. Overhead 
transmission lines constructed in aluminium show a great 
saving over equivalent copper lines, a saving of as much as 
10 to 25 per cent. being effected, according to the size and 
nature of the system erected. Its freedom from corrosion 
renders aluminium an admirable metal for use on lines 
in the vicinity of chemical works, &c., and in seaside 
places, where the air is permeated with salt, &c. 


THE difficulty in using oxygen in the compressed state 
is that it must be kept charged in heavy cylinders. Instead 
of using strong mechanical containers, chemical constraint 
can be substituted. Thus, oxone is a substance in which 
oxygen is held in chemical bonds, but is releasable by the 
application of water. A pound of this reagent holds 
2.2 cubic feet of gas, or 60 litres of oxygen, at normal 
pressure and temperature. Thus, a pound of oxone should 
furnish a man enough oxygen for 30 minutes of use. The 
oxygen evolved is said to be 99 to 100 per cent. pure, the 
only impurity consisting of a slight vapour caused by the 
energy of reaction. This is readily absorbed by passing 
the gas through water. Oxone is a commercial prepara- 
tion of fused sodium peroxide of specific gravity 2.43. 
It is hard, but not brittle, and is capable of being cast 
into any convenient shape. and it is said it can be stored 
without danger and even without deterioration if protected 
from moisture. 


Mr. H. V. Witte, of the Baldwin Locomotive Works, 
Philadelphia, has published particulars of a series of 
experiments conducted upon two 1l0in. driving axles 
about 6ft. long, for the purpose of determining the internal 
stresses in forgings after heat treatment. The axles were 
hollow bored with a 3in. hole and-were heated to 1500 deg , 
quenched in oil, and then immediately removed to an 
annealing furnace and annealed at 1200 deg. The object 
of these tests was to determine the magnitude of stresses 
in the axles due to heat treatment. All conclusions 
derived from the experiments must be used conservatively, 
on account of the small number of tésts. Nevertheless, it 
would appear that the heat treatment had a much greater 
effect upon a vertically quenched than upon a _hori- 
zontally. quenched axle, in that the stresses were greater, 
and it would also appear that the stresses were somewhat 
more evenly distributed in the vertically quenched than 
in the horizontally quenched axle. 


A PAPER on “ Electro-percussive Welding,’ by Messrs. 


Chemical Society, held on October 12th and 13th, at 


Niagara Falls. The paper states that in the process of | 


electro-percussive welding two wires are welded together 
by causing a condenser discharge to pass between the ends 
of the wires at the moment when they are pressed together 
by mechanical force. The generation of the heat is so 
localised, so sudden, and so intense, that there is no time 
for unequal heat conduction through the shanks of the 
wire, and the ends will be melted and even vaporised 
whether the melting point is high or low. For this reason 
metals of different kinds can be welded together inde- 
pendent of their electrical resistance, melting point, or 
heat conductance. Any combination of metals which 
has ever been tried will weld together, but the joints will 
not be permanent with such combinations as aluminium 
and tin, or lead andiron. Electrically the weld is complete 
in 0.0012 second, and although 23 kilowatts are being 
dissipated between the ends of the wire at a certain 
instant, the total energy used at the weld is about 
0.00000123 kilowatt-hour, or enough to light an ordinary 
50-watt 16 candle-power lamp for 0.09 second. 


THE use of electricity for driving the various machines 
in gasworks is fast becoming the general practice in the 
majority of the big gasworks in this country, and a con- 
temporary records still another use to which electricity 
is likely to be put in gasworks in the near future. The 
problem of removing all traces of tar from the gas has 
always presented certain difficulties, and from experiments 
recently carried out in America it would seem that an 
electrical method is likely to solve the problem. The 
principle introduced is similar to that used in the smelting 
industry for the precipitation of lead and other fumes. 
A specially constructed electrode, from which high-tension 
direct-current discharges emanate, is suspended in a cast 
iron inverted U-tube, constructed from standard 8in. 
pipe covered on the outside with a jacketing of felt. The 
arms of the U-tube are each 9ft. long. The electrode 
consists of two cast iron discs 4in. diameter and placed 
5ft. 8in. apart, connected by means of a light gas pipe. 
Fine discharge wires are stretched from dise to disc in 
the form of a squirrel cage. The high-tension discharge 
has the effect of causing all the tiny particles of tar to be 
precipitated. The cost of the apparatus is extremely low, 
a plant for dealing with 25,000 cubic feet of gas per hour 
costing less than £100, while the power required for such 
a plant is only about 0.2 kilowatt. 


MISCELLANEA. 


In the House of Commons, Sir Edward Grey, replying 
to Sir J. D. Rees, said that copper had been declared abso- 
lute contraband. Any copper shipped for an enemy 
destination through a neutral country was, therefore, 
liable to seizure and confiscation, and his Majesty’s 
Government was effectively exercising its belligerent 
rights accordingly. 

Tue Prime Minister stated in the House of Commons 
recently that oil, amongst other articles, has now been 
added to the list of absolute contraband of war, as the 
Government had reliable information that in the present 
circumstances any oil, and certain other substances, which 
might be imported into Germany or Austria would cer- 
tainly be used exclusively for warlike purposes. 


Tue Electric Vehicle Association of America contem- 
plates a trans-continental run next summer over the 
Lincoln Highway. It is expected that both pleasure and 
commercial vehicles will enter the run. The distance 
between New York and San Francisco by the Lincoln 
Highway is 3389 miles. No doubt the route will be used 
very extensively by motor vehicles of all classes next 
spring. 

To cope with the increased demand for electricity, the 
Hackney Borough Council has agreed to make additions 
to its plant and buildings, involving an outlay of nearly 
£200,000. The first important instalment of the work 
has now been completed. In normal times the output 
of electricity is nearly seven million units per annum, and 
the undertaking a reserve fund of £29,000. The 
invested capital at March next year is estimated to amount 
to about £500,000. 


On Tuesday, December Ist, Professor F. C. Lea delivered 
his presidential address to the members of the Midland 
Section of the Junior Institution of Engineers. He took 
as his subject ‘‘ The Basis of Engineering Theory,” and 
mentioned that during the past one hundred years develop- 
ments had been made in engineering which were nothing 
short of marvellous. Each of these developments had 
only been brought about after many trials and failures. 
Industries had been revolutionised ; indeed, there was no 
branch of life which had not been affected by the progress 
of engineering. 

OPERATIONS were commenced last year in opening up 
some deposits of tungsten discovered in the Eastern part 
of Corea. An average of five tons per month was shipped 
to Yokohama, the estimated value being £80 per ton. 
It is reported that numerous applications have been 
received for permission to work other deposits of tungsten 
in the same section of the country, but that the authorities 
have decided not to grant further permits for the present, 
owing to the general scarcity of tungsten, and to the 
probable need of the deposits for the development of the 
metallurgical industries in Corea. 


THE Minister for Mines in Queensland stated recently 
that the Government, in order to do what it could to 
relieve the position of miners, had decided to grant miners’ 
leases free and to provide rations for out-of-work miners 
who wished to go prospecting, as well as food for their 
wives and families if required. The principle of what is 
called in America “ grub-staking”’ prospectors is well 
known, but generally it is a purely private arrangement. 
The prospector is kept in food by some one who has a little 
money to spare and speculate. If a “find” is made the 
speculator has a pre-arranged share in it; if the search 
results in no discovery of value he loses the cost of the 
prospector’s rations. It is quite a fair bargain, although 
the odds are in the main against the speculator. The 
Minister’s scheme apparently is to stake the prospector’s 





C. E. Skinner and L. W. Chubb, was presented at the | at aname 


twenty-sixth general meeting of the American Electro- | 


rations to nothing except the value to the community 
of any new mining field which in this way may be dis- 
THE value of mica exported from India during the 
fiscal year 1910-11 was £190,000, as against £160,000 in 
1909-10. The mica mined in India belongs to the variety 
known as ‘“ Muscovite.” The two principal areas of 
production are the Nellore district of the Madras Presid- 
ency, and a section about twelve miles broad and sixty 
miles long, stretching obliquely across the junction of the 
Kaya, Haziribagh and Monghyr districts in the Province 
of Bengal. Mica is generally discovered at the exposed 
outcrop of a pegmatite vein on a hill face. The mica vein 
is then followed up, which results in the production of 
tortuous, worm-like holes, sometimes extending to a 
depth of 300ft. below the surface. The mica excavated 
is brought to the surface by a string of coolies working 
hand-over-hand on rudely constructed bamboo ladders. 
On account of the accumulation of water during the night 
when work ceases, all sinking operations are delayed 
each morning for an hour or more while the water is 
being dipped out with buckets by the coolies. There are 
about 14,000 people working in the mica mines of India. 


Tue Merryweather ‘‘ Hatfield”? motor fire engine at 
Workington had a somewhat novel experience recently 
on the occasion of a fire which occurred at the Lowca coke 
ovens. The Workington brigade received the summons 
at 10.15 a.m., and reached the scene of operations, 44 miles 
away, at 10.30. Four tanks, containing about 3000. 
gallons of naphthaline and 2500 gallons of creosote oil, 
were found to be burning fiercely, and were a menace to 
seven large cylindrical tanks, which were stationed only 
4ft. away from the burning tanks, and which contained 
38,000 gallons of benzole and naphtha. The motor 
engine, which is of the 400-gallon size, first of all com- 
menced pumping water on the flames, but subsequently 
it was decided to use ammoniacal liquor, of which there 
was a good stock at the works. The change from one 
supply to the other was quickly made, and with two jets 
operating the fire was extinguished at 12.10 (noon). The 
fire was prevented from spreading to the large cylindrical 
tanks, but the magnitude of the flames may be realised 
by the statement of the fact that 60 tons of ammoniacal 
liquor were pumped before the fire was subdued. Ammo- 
niacal liquor is, of course, an effective fire-extinguishing 
agent, and the Merryweather firm supplies a manual fire 
engine specially adapted for use with this liquid, but we 
believe that this is the first occasion on which a motor 
fire pump has employed ammoniacal liquor for fire-extin- 


| guishing purpises. 
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British Trade and the War. 


Durine the first month of the war we were able 
to turn from week to week for comfort to the letters 
of our provincial correspondents. They showed that in 
spite of the long retreat upon Paris there was no 
depression in this country and that business con- 
tinued much as usual. They were always cheering 
in those few gloomy weeks and generally cheerful. But 
a few weeks later a change was noticeable in them. 
Trade was not as good as it had been, and 
the successful exploits of the Emden and some 
of her sisters and the enforced enlargement of 
mine fields in the North Sea had hampered 
our shipping and driven up rates. The Emden 
is no more, the Ko6nigsberg is “bottled up,” 
and the remaining German commerce raiders are 
being chased and hunted by fleets which are powerful 
enough to overcome them without any more mishaps 
like the loss of the Good Hope and Monmouth. 
Before Christmas we may expect to hear that all the 
oceans, save the mine fields in the North Sea, are 
free again to all traffic save that of our three enemies. 
When people shake their heads over the small doings 
of the Grand Fleet it should be sufficient to remind 
them that this splendid fact is due to the power of 
our Navy alone. We can think of no argument 
which gives greater support to the advocates of a big 
sea force than this, that in time of war our merchant 
vessels are able to go about their daily vocations 
with but little greater danger than they are accus- 
tomed to meet in times of peace. 

When we look into the real condition of the country 
at the present moment there is, as a matter of fact, 
nothing to complain of. It is the business of our 
trade correspondents to reflect the feelings of the 
markets about which they write, and when they say 
there is gloom it may be safely accepted that those 
markets are depressed. But we must not forget 
that grumbling when things are well, because they 
might be better, has for untold ages been a British 
characteristic. We must not take this murmuring, 
which for the time being at least has _ been 
stilled by a general improvement, too much to 
heart. It meant very little more than that 
trade was not as good, not quite as good, as 
it might have been if there had been no war. 
Look at it from another point of view and we 
have cause to congratulate ourselves most heartily. 
Put our trade beside that of Germany, France, and 
Belgium and see how we stand. Germany, although 
the veil of silence is lifted hardly at all, is, we know, 
in a very bad way, and, as we learn from a remark- 
able article printed in the Times some time ago, 
the great financiers of Germany labour under no 
misunderstanding about her position. Every week 
that goes by makes it worse and worse. All the 
great shipping in her own and foreign harbours is 
laid up; there is but little railway communication 
with other countries, and great as the internal 
resources of the country may be, the stress must 
rapidly become more and more marked. In the 
course of time the elastic limit must be reached and 
we shall witness that sudden drop of the beam 
that is familiar to all metal testers. Recently 
there were reports that the pay of officers in the 
German army were being reduced. That is an 
ominous sign that money is lacking and that Germany 
is running short of the silver bullets with which war 
is waged. More important from the belligerent’s 
point of view is the fact that copper is beginning to 
get scarce in Germany. No doubt a copper famine 
could be met partially by the commandeering of 
brass and copper already in daily use in electrical 
machinery, in domestic utensils, in door handles, 
taps, and so on. We can imagine a new founder in 
the form of a war lord calling upon the people to 
bring in their copper pots and pans, not to cast a 
bell or a statue of a popular duke, but to provide 





cartridge cases for armies in the field. But even 
that could not for long compensate for the loss 
of the great overseas supplies on which Germany 
has had always to depend. The remarkable figures 
for metal prices now ruling in Germany, which we 
are able to give in another column to-day, are as 
eloquent as the reports of a hundred victories. 
Commercial pressure is clearly beginning to have its 
effect, and as week follows week the strain 
must become more and more unbearable. But 
if trade in Germany is bad, trade in Belgium 
hardly exists at all, and trade in France, though 
it is far better, is badly compromised. What 
the condition in Russia may be we are not in a 
position to say, but whatever it is, we may be fairly 
certain that not a single one of the belligerents is so 
lightly hit as Great Britain, and rather than 
grumblings we should hear universal rejoicings. In 
Arnold’s “ Light of Asia”’ there is a very beautiful 
story of a woman who lost her little son. She 
besought Siddartha to give back her child, and he 
replied that when she should receive a measure of 
black mustard seed from a house in which there was 
no mourning her boy should come to life again. She 
goes from house to house and at every one she visits 
she asks for black mustard seed. It is always given 
willingly, but always with some tale of sorrow. 
Gradually she becomes accustomed to her own loss 
in learning of the losses of others. ‘The grief which 
all hearts share grows less for one.” Let us but 
consider what others have sacrificed, not only 
in trade, but in dear lives in this war, and we 
shall be not only better reconciled to our own 
losses, but ready to call them slight rather than 
heavy. As a matter of fact, when we turn to 
one of the best barometers of trade, the labour 
market, we see that we are very far indeed from being 
in a bad way. At the end of October the rate of 
unemployment in the organised trades was only 
2.5 per cent., a figure of which we might well 
be proud in quite normal times, and the figures 
for November, when they are published, may 
be even better still. Of course, the withdrawal 
of men from their work to the colours has made 
some difference to unemployment, and, on the 
other hand, the war has caused an enormous amount 
of unusual work. All over the country works that 
never engaged in anything but the most peaceful 
productions are now turning out munitions of war, 
shells and mines, saddlery and khaki, field kitchens 
and ambulance cars, and so on. “What the war has 
taken away with one hand it has given back with 
the other, and we know from Mr. Lloyd George that 
four-fifths of the million a day which is being spent 
by this country alone returns to her own people. 
But that is not all. We are not only making war 
material. A great deal of our usual work is still 
going on and we are preparing to take up new indus- 
tries. The Government has expressed its intention 
of seeing the dyeing industry established on a firm 
footing in this country and is going to advance money 
for that purpose, whilst it is probable that the growing 
of beet and the manufacture of beet sugar will receive 
similar encouragement. That we should be able to 
think of new industries at a moment like the present 
is a very striking indication of our strength. Indeed, 
not only is the present far from gloomy, but the future 
is radiant. We said not long ago that much con- 
structional work would have to be done here for 
France and Belgium ; already the truth of our state- 
ment is being shown. France is ordering bridges 
from us to replace those destroyed in the retreat on 
Paris, and when the enemy is driven over her frontier 
more will be needed, far more than France alone can 
quickly supply. What is true of France is doubly true 
of Belgium. All the steel constructions of that unhappy 
country have to be rebuilt. Much of the work must 
be done here, and it will be done willingly and ener- 
getically, for it will be our object and our pleasure 
to reinstate Belgium as rapidly as possible so that she 
may be once again in a position to take her great 
place in the industrial world. We shall not be 
accused of basely rejoicing over the distress of our 
allies because it brings prosperity to us. That is not 
our thought at all. If we cannot close our eyes to 
the fact that their needs must bring a great deal of 
work to us, neither do we shut them to the equally 
evident fact that the more quickly we can help to 
restore the broken buildings, bridges, and railways of 
Belgium and France, the more quickly will those 
countries be able to retake their old place. One 
of the great objects we must keep before us 
is to see Belgium herself again as soon as possible, 
and to do that we must strain every nerve to be 
prepared for the work in hand, and ready to carry it 
out with the greatest speed. France is better able to 
look after herself. Her great iron and steel centres 
are still intact, and we believe will remain so, and when 
her men are released from the army she will be able 
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to resume her industries as before. For years to 
come unemployment should be unknown in her iron- 
works. But even she will want our help in order to 
re-establish herself as rapidly as possible. 

If we insist on this optimistic view of the present 
and the future it is not because we believe optimism 
to be better food to fight on than pessimism, but 
because we are really convinced from a general survey 
of the situation that, with the exception of one or 
two trades, cotton and coal particularly, and 
even cotton is beginning to improve, the indus- 
tries of this country are in the very reverse of a bad 
way, and because when we regard the immense 
destruction of engineering products that the war has 
caused we cannot but see a very bright prospect for 
the future of engineering. We have all in our time 
admired the magnificent spirit which carried France 
so quickly out of the tragedy of 1870; we shall see 
the same spirit again in Belgium, and it will be our 
joy as much as our profit to give that brave httle 
country a helping hand in her return to a great indus- 
trial life. 


Some Coal Trade Matters. 


THE coal trade is experiencing two or three special 
difficulties just now. The miners in the North are 
again renewing their agitation for the abolition of 
the three-shift system. The exportation of coal is 
suffering from high freights and a scarcity of vessels, 
which specially affect the north-eastern districts, 
and there is the continued high price of pit timber. 
The pit-prop shortage is dealt with in another column. 
We need only say here that the problem is somewhat 
aggravated by the decision of Germany to treat wood 
as contraband of war, for this may seriously affect 
supplies from Sweden, and to a lesser extent from 
Norway ; it may also be added that the chairman 
of the Commission recently sent out by the Board of 
Trade to investigate the possibility of drawing 
supplies of pit wood from Canada and Newfoundland 
reports that there is an abundance of suitable timber 
in both the Dominion and the Colony, but that the 
prices will be considerably higher than those which 
our British colliery owners have been accustomed to 
pay. Whereas in Russia and Scandinavia labour 
is cheap, and most of the supplies of timber come 
from forests comparatively near the shipping ports, 
in Canada wages are high and the supplies of timber 
must generally be drawn from long distances to 
loading ports. There is also the question of freight- 
age. Not only is the sea passage much longer, 
but the lack of return cargoes to Canada would 
have the effect of still further enhancing the cost 
of bringing the wood across, as compared with the 
usual freights from the Baltic. It is pointed out, 
however, that there are some large supplies of 
Canadian and Newfoundland timber suitable for 
pit props at points close to salt water, and orders 
have been sent to some of the firms that control these 
sources of supply. The Government of the Dominion 
is rendering all possible assistance by suspending the 
ordinary regulations that apply to the loading of 
timber. But the scarcity of shipping is serious, 
while the growing demand for wood pulp for paper 
manufacture seems sure to keep prices of timber 
moving up. It is clear that our mining industry is 
going to be badly hit by the cost of wood until some 
substitute is found for the ordinary method of 
supporting roofs. 

With regard to coal exports, it is unfortunate that 
just as the difficulties in connection with international 
exchange were being smoothed out, the wider mining 
of the North Sea and the increasing uncertainties of 
navigation and naval matters should render trade 
very costly and hazardous. Bristol Channel and West 
of Scotland coal shipping is not seriously interrupted, 
though, of course, freights and insurances are 
abnormal; but Durham and Northumberland coal 
shippers are very badly handicapped. Northumber- 
land is in a worse position than any other county or 
district, for it depends more largely upon foreign 
customers. Many of the pits there are working very 
short time. Northumberland also has another 
particular trouble, and this is a vexed labour question 
coming up at a most inconvenient time. The miners 
are seizing upon the war conditions to renew their 
movement against the three-shift system. As we 
strongly contended in these columns when the Eight 
Hours Act came into force, there can be no tolerable 
peace in the coal-mining industry while this 
absurd measure remains in its present form. At 
many of the north country mines, which are subject 
to economic conditions not prevailing in other parts 
of the country, the working shifts had to be re- 
arranged to fit the new law. Hewers had to be put 
on a three-shifts-a-day system, and the lads and 
other transit hands on double shifts. Since then, 
and as a direct result of the system, there has been 
almost ceaseless agitation against the multiple shift. 





and at many mines there have been strikes, some 
extending to sixteen weeks. The grievance is that 
the system upsets social and domestic life. In house- 
holds where two or three sons, as well as the father, 
are employed at the mines, and on the different shifts, 
the men and boys are going out and coming in at 
almost all hours of the day and night—practically, 
there are five separate shifts of workers in the twenty- 
four hours—and this means that the house is in 
almost constant turmoil; the women have scarcely 
ever done preparing meals and changes of clothing ; 
they cannot attend properly to the younger children ; 
the working boys suffer in health from the irregular 
hours of sleep, work, and meals, and cannot attend 
evening classes regularly ; and the men cannot enjoy 
home life or attend club and social matters as they 
did under the old system. There is deep discontent. 
There has been a conference of representatives of the 
three-shift pits, and a memorial has been sent to the 
Executive Committee of the Northumberland Miners’ 
Association. This is to be submitted forthwith to the 
coalowners, and if some agreement cannot be come 
to there may be another serious outbreak of strife. 
In the memorial, as it is called, it is urged, among 
other things, that “ home life is seriously impaired,” 
to the “detriment of the women and children ”’ ; 
that the three-shift system is “ prejudicial to the 
men’s political, social, moral and religious improve- 
ment”; and the owners are invited to return to the 
two-shift system of operating the mines. Feeling is 
very strong, and there is danger of trouble. 

In these circumstances, we venture once more to 
point out that the fault is not the coalowners’, and 
that the remedy is not in their hands. The fault is 
in the Eight Hours Act, and it is the repeal or modifica- 
tion of this measure that the men should seek. The 
leaders will not seek it voluntarily, for the law was 
the outcome of their own agitation. The coalowners 
would willingly return to the old conditions, but 
they cannot do so without serious loss while the 
Eight Hours Act remains unaltered. The hewers 
can only be put back on the old two-shift system, and 
the transit hands on the single shift, on condition 
that these latter—the putters, trammers and drivers 
—are permitted to be in the mines a little longer 
than eight hours. This would be no hardship. The 
transit hands would much rather work nine or ten 
hours a day, five days a week, on a regular single 
shift, than eight hours six days a week on changing 
shifts, obliged to get up very early for the “ fore ” 
shift and to remain late in the evening on the “ back ” 
shift. We have explained these matters in detail in 
previous issues. We only need repeat now that if 
the men can persuade the Government to alter its 
mistaken Eight Hours Act, the coalowners will do 
the rest that is necessary to make the working arrange- 
ments suit the domestic and social conveniences of 
the miners as they were in the old days. 


The Manufacture and Use of Explosives. 


In another column we give an abstract from the 
annual report for the year 1913, made to the Home- 
office by his Majesty’s Inspectors of Explosives. 
This report deals primarily with the manufacture, 
storage, conveyance, importation, &c., of the very 
numerous explosives which are now in existence, 
and naturally enough it concerns itself largely with 
the question of accidents. We learn, for example, 
that during manufacture there were in 1913 eighty- 
six accidents in all, forty of which caused personal 
injury, thirteen persons being killed and fifty injured, 
both these figures being considerably in excess of 
the average of the last ten years. It may, however, 
be said that all the fatalities were the result of only 
five explosions, so that a large proportion of the 
accidents which caused injury were without fatal 
results. Under the headings “ Keeping ” and “‘ Con- 
veyance ” there were in all nine accidents, seven of 
which were responsible for six deaths and injuries 
to eight persons, while two did not cause bodily 
injury. It is under the heading ‘‘ Use and Miscel- 
laneous,”’ however, that we find the large preponder- 
ance, not only of accidents, but also of deaths and 
injuries. There were no less than four hundred and 
one accidents, which caused forty-eight deaths and 
injuries to four hundred and twenty-seven persons, 
while there were two additional accidents which were 
not attended with bodily injury to persons using 
the explosives. Thus, while during manufacture, 
keeping and conveyance there were forty-seven 
accidents causing eighteen deaths and injuries to 
fifty-eight persons, and forty-eight accidents in 
which no injury was caused, there were only two 
accidents out of four hundred and three which 
occurred during use, &c., in which there was not 
injury, fatal or otherwise. These figures are very 
suggestive. Although the number of accidents and 
the injuries caused during manufacture, storage and 
conveyance were greater than they have been on 


the average during the last ten years, yet they are 
so considerably less than the number of accidents 
met with and the injuries caused during use as to 
call for an investigation into the reason for the 
divergence. 

In considering the accidents which occurred during 
manufacture, it becomes evident that many of them 
were unpreventable. They were the result of cir. 
cumstances beyond the control of the operatives 
carrying out the processes which resulted in the 
explosions. Such occurrences are unfortunately 
inseparable from the dangerous occupations of manu- 
facturing and handling explosive substances. — Under 
this category may possibly be included the terrible 
explosion which happened at alyddite works near }}rad- 
ford on Wednesday last, when, as some reports sav. ten 
lives were lost and many persons injured. Al! that 
can be done to prevent such accidents taking place is 
to frame stringent regulations and tosee that they are 
rigorously followed. Some of those recorded in the 
report were of a quite preventable character. Take, 
for example, the case in whicha man went into a mess- 
room in his danger-building clothes, and dropped a 
cigarette on to them. The clothing being charyed 
with gun-cotton dust naturally flared up immediately. 
In another case of the same kind, a,man went into a 
stove boiler house in clothes in which he had been 
helping to manufacture gunpowder. A spark coming 
out of the stove ignited his trousers and he was 
severely burnt. Then, again, a man was scraping 
crystals of lead azide off a sheet of paper when an 
explosion occurred, and, as he was, contrary to 
instructions, working close to the bulk of the explo- 
sive—8 oz.—a further and more serious explosion 
followed, and he was injured. Generally speaking, 
it may be said that such accidents as these, which are 
always of a preventable character, resulted during 
the year under consideration in injury only to the 
person breaking the regulations, yet it might not 
always be so by any means, and their occurrence 
emphasises the importance of rigid adherence to the 
regulations which have been drawn up as the result 
of long experience. It may be, unfortunately, the 
case that a certain number of accidents is bound to 
take place each year during the manufacture of such 
dangerous substances as modern explosives, but it 
may safely be said that if all the regulations were 
adhered to in every case the numbers of accidents 
would certainly be less. It is astonishing that men 
and women, well knowing as they do the dangerous 
nature of their tasks, should hazardise not only 
their own lives but those of their companions by 
acts of omission or commission. Yet such is the case. 
From long immunity they become careless or callous, 
till possibly they are one day rudely awakened, and 
are lucky then if only slight injury results. 

If, however, there is cause to give warning to those 
engaged in the manufacture, storage and conveyance 
of explosives, there is very much greater need to 
caution those who make use of these explosives. 
The Inspectors of Explosives have under their special! 
charge the three departments of the business first 
named; but they have no control whatever over 
those who make use of the products of the factories. 
It is true that they consider it their duty to study 
the accidents which occur in use, and to suggest 
preventive measures whenever they deem them 
necessary, but they have no statutory power to 
enforce their suggestions. In the report is given an 
analysis of the four hundred and three accidents 
which have happened in use. Only twenty-five of 
these did not occur in actual blasting. All we need 
say regarding these twenty-five cases is that twelve 
of them were caused by “ playing with ” detonators 
and other explosives, and that very nearly all of 
them might have been avoided by the taking of 
reasonable common-sense precautions, and the lives 
of five persons saved and injuries to twenty-nine 
others prevented. Of the three hundred and seventy- 
eight accidents which remain, and which caused the 
death of forty-three persons and injuries to three 
hundred and ninety-eight others, it is astonishing how 
many were brought about by what may be considered 
foolhardy disregard for established regulations. For 
example, four accidents were due to men attempt- 
ing to fire two or more shots together and being 
delayed in lighting the fuze. In one of these cases 
the delay was caused by the miner losing his light 
and remaining to ignite the other fuze instead of 
retiring. Eight accidents were due to firing the charge 
by means of squibs—a practice now prohibited. No 
less than one hundred and one accidents were due 
to not taking proper cover. In two of these accidents 
material was projected from the back of the shot 
hole into another working place or road ; but in all 
the others the men were in front and failed, either 
unknowingly or from lack of judgment, or possibly 
from recklessness, to get far enough away from the 





scene of the shot. Forty-six accidents were recorded 
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under the heading “ Hang-fires.” Among these were 
many cases in which two or more, shots were prepared 
and the miner returned under the impression that all 
the shots had exploded. Some were due to a return 
being made after a totally inadequate interval. 
Seventeen accidents occurred from men_ illegally 
attempting to recover miss-fired shots. There were 
no less than thirty-six accidents in ramming or 
stemming the charge, and these caused five deaths 
and injury to forty-six persons. As the report 
remarks, there must always be some danger in ram- 
ming a charge into a bore hole, yet accidents will 
nearly certainly not occur unless undue force is 
used. It may be that a worn drill is used, or that the 
cartridge is too big for the drill employed and will 
not go “home” unless pushed very hard. Then, 
again, under the heading “Sparks, flames, &c.,” 
in which class are grouped all accidents by explosive 
heing ignited by a naked flame or spark in the course 
of blasting operations, there were ninety-seven 
accidents during 1913, causing nine deaths and 
injuries to one hundred and two persons. All these 
accidents were due to non-conformity with regula- 
tions. We could go on giving instances more or less 
of the same nature. They all tend in the same 
direction. Men fully aware of the risks involved 
habitually perform acts which are expressly for- 
hidden. Under one heading in the report we read :— 
“Tt is not too much to say that none of these casualties 
would have occurred had the precautions laid down 
in the Explosives in Coal Mines Order been fully 
observed.” This might well be said of numbers of 
the other sets of accidents to which the report refers. 
It is much to be regretted that there should be all 
these catastrophes, such loss of valuable lives and 
such numerous injuries, a large proportion of which 
might have been prevented. Mining is dangerous 
enough without them. We are led to ask, therefore, 
whether the present means of supervision are 
adequate. The reguiations are there, but clearly 
they are not sufficiently obeyed, and it would seem 
to be worth while considering whether better means 
of enforcing their observation cannot be devised. 


The Continental Markets for Gas and Oil Engines. 


Our internal-combustion engine makers would do 
well to keep in mind the fact that after the war is 
over, and possibly even before it is terminated, there 
is likely to be a heavy demand for British gas and 
oil engines on the Continent. Apart altogether 
from the engines which have been and will be destroyed 
during the military operations and which will have 
to be replaced, there will be the ordinary demand 
for prime movers of this description ; and this demand 
is nearly certain to grow substantially as soon as it 
is possible to resume industrial operations on any- 
thing like a normal scale. Now, there has always 
been a distinct leaning on the Continent towards 
British-made engines as compared with those emanat- 
ing from Germany. The former are regarded as 
being better in every way, but hitherto the lower 
cost of carriage from Germany has in very many 
cases led to the orders being sent to our rivals. It 
was only necessary, in the past, to put the German 
engines on railway trucks at the works where they 
were made and deliver them at their destina- 
tions without transhipment of any kind, largely 
over lines owned by the State which has ever been 
ready to help the manufacturer. British engines, 
on the other hand, have had to be taken varying 
distances by railways, privately owned, and hence 
not given to granting rebates, to a seaport; to be 
put on board a vessel; to be taken to a continental 
port ; and to be unshipped and loaded again on to 
railway trucks before they could reach the consignee. 
It is easy to see, then, what a large part the cost of 
transport has played in the decision as to whether 
British or German engines should be purchased. 
But, in the future and for a long time after the war 
is over, the feeling of sentiment is likely to enter 
largely into business relations with our Allies, who 
will certainly be more willing to pay higher prices 
than to order goods from the enemies with whom 
they are now fighting. It is, we think, most impro- 
bable that orders will be placed in Germany by 
Belgium, France or Russia, for a long while after 
hostilities have ceased, even if the first-named country 
were in a position to fill such orders, which in all 
probability she will not be. Our Allies will nearly 
certainly apply to us to satisfy their needs, and we 
should see to it that we are prepared to give them 
what they want. In order to ensure that the fullest 
advantage shall acrue both to buyer and seller from 
the opportunities in this direction which are, we think, 
practically certain to arise, our manufacturers should 
strive to ascertain what the requirements are likely 
to be. It will not do, for example, simply to make for 
stock large numbers of engines such as may suit the 
necessities of this country, for they may not be what 





will be wanted ; and, again, it would be a mistake to 
work to British measurements when the countries 
most likely to order the engines employ metric units. 
These, however, are points on which our manufac- 
turers require no teaching from us. We feel convinced 
that they know well how to rise to the occasion, 
and put themselves in a position to meet the demands 
when they are made. 


French Railways and the War. 


WuEN the history of the war comes to be written 
a whole volume will scarce suffice to chronicle the 
part played in it by the railways of the belligerent 
countries. We at home may be justly proud of the 
clockwork efficiency with which our railways handled 
the despatch of the Expeditionary Force in August. 
But let us always remember that in its broader 
outlines the scheme was prepared years beforehand. 
Sir John French’s latest despatch reveals a railway 
feat by the French lines which, having been probably 
entirely unforeseen until a few days before it was 
commenced, must, we think, be given more promin- 
ence even than our own. It was nothing less than 
the transport of the entire British force from the 
region of the river Aisne to its present field of opera- 
tions in north-east France and western Belgium. 
The withdrawal, we learn, commenced on October 
3rd, the entraining station being apparently Com- 
piégne, a town situated near the junction of the Aisne 
with the Oise. The detraining station for all, or the 
bulk of the forces, was St. Omer, a town 97 miles 
almost due north of Compiégne. But the troops 
had to be brought through Amiens, Abbeville, 
along the coast to Boulogne and Calais and thence 
south-east to St. Omer, or a total railway journey of 
something like 180 miles. The operation was com- 
pleted in sixteen days. The cavalry went first, and 
was actually in contact with the enemy some distance 
south of St. Omer on the 11th. On the evening of the 
same day the Second Army Corps had completed 
the journey and had taken up its position beside 
the cavalry. Simultaneously, the Third Army Corps 
was completing its detrainment at St. Omer. The 
First Army Corps arrived and was detrained at St. 
Omer by the 19th. According to the military corre- 
spondent of the Morning Post, this movement 
required all told something like 609 trains, comprising 
about 16,800 vehicles. This works out at an an 
average of thirty-two trains per day, or one every 
three-quarters of an hour throughout the day and 
night. When we remember that men, horses, guns, 
kit and transport were all included, and that the 
whole operation had to be conducted almost under 
the nose of the enemy, without doubt we must accord 
the French railway concerned—the Chemin de Fer 
du Nord—and all others connected with the feat our 
unstinted praise and admiration. Their exertions at 
this time and previously and subsequently in main- 
taining our Army’s line of communication with its 
base of supply may well prove to have been of vital 
importance, and must never be forgotten by this 
country. 








GERMAN METAL PRICES. 


THE practical command of the sea which is held by 
the British Navy has exercised a remarkable economic 
effect on industrial operations in enemy countries 
in consequence of the interruption in the supplies of 
iron and other ores and metals which, directly or 
indirectly, are indispensable for the continued produc- 
tion of armour plate, guns, ammunition, &c., in those 
countries. As a matter of necessity, the enemy 
countries have been compelled to retain in a number 
of industrial and other establishments as many 
workers as possible, and there are now working about 
one-half the number of coal miners in the industrial 
west of Germany, whilst a similar proportion 
prevails in the case of the blast furnaces throughout 
the country, according to the returns reported by 
the Pig Iron Syndicate. In so far as labour is avail- 
able, the steel plants and rolling mills are producing 
bridge constructional steel, heavy railway material, 
barbed wire, &c., but the light rolling mills, which 
formerly worked for the export trade, are declared to 
be at a standstill. Although the import and export 
trades have been brought to a state of stagnation, 
except with certain neutral countries, it is improbable 
that the present degree of activity would have been 
possible if many works had not provided themselves 
with large stocks of iron ore months ago. The cutting 
off of further supplies of iron ore from Spain, and the 
curtailment of deliveries from Sweden, except where 
tonnage is finding its way by the more expensive ship 
and rail route vid Lubeck, than by the way of the 
Rhine as formerly, are not being appreciated by pro- 
ducers of steel making pig iron or by consumers for 
they have caused an advance in the prices of certain 
qualities, especially hematite, which was raised 5s. 
per ton on October Ist, and has now been increased 
by a further amount of 19s. per ton. 








But if the iron and steel situation in Germany is 
bad, that of non-ferrous metals, owing to the almost 
entire stoppage of external supplies usually trans- 
ported by sea, resulting from the sustained activity 
of the British fleets, is much worse. It is common 
knowledge that attempts have been made, and will 
continue to be made, to secure the delivery in Germany 
of cargoes of ores carried by neutral vessels, and a 
Berlin message of November 24th, announcing the 
seizure of two Norwegian ships in the Atlantic, which 
were conveying 4000 tons of copper ore to the destina- 
tion of the enemy, is a further illustration, if the 
report be correct, of the continued efforts made in 


this direction. Owing to the comparative scarcity 


or lack of further deliveries from abroad, it is not 
surprising to hear that the prices of certain non- 
ferrous metals in the Fatherland have made enormous 
advances since the outbreak of the war, although 
the action taken by speculators has also contributed 
very largely towards bringing about this result. 
These observations apply in particular to copper, 
aluminium, antimony, and nickel, and to a lesser 
extent to tin, lead, and spelter. Immediately prior 
to the war, the price of copper ranged from £62 10s. 
to £64 per ton, but the withholding of supplies from 
the market has actually forced the price up to a 
maximum of £110 per ton, or twice the amount pre- 
vailing in England at the present time. The high 
price in question may, perhaps, have fallen slightly 
in the past week or two in consequence of the 
threatened intervention of the Government, but that 
abnormal figures continue is indicated by the lowest 
tenders which were submitted to the Cologne State 
Railway authorities on November 21st, for the 
delivery of about 650 tons of copper sheets, plates and 
bars free on rail at makers’ works during the first 
half of 1915. The lowest offer for the sheets ranged 
from £126 10s. to £127 per ton, as compared with 
£88 to £88 10s. in November, 1913; plates were 
quoted at £123 10s., as contrasted with £99; and 
ordinary bars were tendered at £118, as aginst £94 
a year ago, better rolled bars being dearer. The 
case of aluminium is more extraordinary than that 
of copper, and is all the more remarkable inasmuch 
as the price has risen from £80 per ton before the war, 
as is reported, to £225 per ton. This exceptional 
increase is astonishing when it is considered that 
although deliveries from French aluminium works 
have naturally been stopped, supplies should still 
be possible from the Swiss works at Neuhausen anp 
this particular company’s branch in Austria, unless 
the latter is closed. It is impossible to say for certain 
whether the Swiss establishment is still engaged in 
producing, although this is quite probable from the 
circumstance that many Swiss reservists have been 
permitted, on leave for a year, to resume their former 
occupations. The price of antimony is declared to 
have been advanced from £22 10s. to £100 per ton, 
and that of nickel from £162 10s. to £275 per ton, 
whilst lead, tin and spelter have likewise been raised, 
although not in proportion to the increases in copper, 
aluminium, antimony and nickel. 

It will be obvious that the very considerable 
augmentations which have taken place in the cost of 
various non-ferrous metals must have placed a heavy 
financial burden on those German firms which utilise 
them in connection with the production of war 
material, and it is easy to understand that what 
prevails in that country is also applicable to a more 
or less extent in Austria-Hungary. How serious the 
situation is with regard to copper is shown by the 
fact that the total consumption in Germany amounted 
to 259,000 metrical tons in 1913, whereas the pro- 
duction of raw copper in that country only reached 
41,000 tons last year, or a quantity which represents 
the tonnage usually worked up in a period of two 
months. The use of copper and various other metals 
for the production of articles of peace has already been 
forbidden by the German Government, with the 
object of effecting economies in the consumption, 
but there is no obligation on the part of any firms 
which hold stocks to dispose of them to works which 
manufacture munitions of warfare and accessory 
products, and the regulations concerning the cessation 
of turning out peace articles has consequently failed 
to accomplish the object in view. Now, however, 
after a period of four months of war, the Government 
proposes to fix maximum prices for copper, aluminium, 
antimony and nickel, as in the case of corn, potatoes, 
&c., and a commission is engaged on the preparation 
of proposals for this purpose. In consumers’ circles 
in Germany it is considered that a step of this kind 
should have been taken at a much earlier date, and 
that other non-ferrous metals should be included 
in the list, particularly as sliding scale contracts 
can no longer be arranged in conformity with 
London metal quotations, which are stated not to 
represent the world prices, at all events from the 
Teutonic point of view. If the fixing of maximum 
prices does not achieve the object of causing any 
withheld stocks to be placed on the market, it is 
possible that a further measure will be projected 
in the direction of rendering the sale of the metals 
concerned compulsory. 

Although the situation is already serious from 
the German point of view, it will certainly become 
more serious still with a prolongation of the war, 
and it is not impossible that the scarcity of certain 
non-ferrous metals may ultimately become one of the 
economic factors in the re-establishment of peace. 
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IMPROVED RADIAL DRILLING MACHINE. 





A RAviAt drilling machine of improved design, combining 
strergth with simplicity and ease of manipulation, is 
illustrated in the accompanying engraving. Machines of 
this type are being made by Kendall and Gent, Limited, 
Manchester, either of the single spindle reversing or of 
the double spindle type for drilling and tapping. It will 
be observed that the design follows the central thrust 
principle with regard to the spindle and arm, but it is 
owing to the construction of the upright and arm that the 
main absence of spring or deflection under heavy feeds 
is due. In the 5ft. machine illustrated the massive con- 
struction of the upright is noticeable, and this, combined 
with the method of supporting the revolving pillar at 




















The elevating gear is of the tumbler gear type and a 
safety arrangement is provided to guard against over- 
running. In the two-spindle type of machine the safety 
slipping clutch is an integral part of the design, and by 
means of a graduated rule the slipping point for any 
size of tap within the capacity can be fixed. The 
reverse speed for this spindle is four times the tapping 
speed. An important feature where a large number of 
holes has to be drilled and tapped lies in the fact that the 
gear for traversing the saddle on the arm is arranged so 
that a spring plunger drops into engagement when the 
tapping spindle is exactly over the drilled hole preceding 
it. By this means, where the spacings are equal, drilling 
and tapping can be carried on simultaneously. 

The machine illustrated has a radius of 5ft. and a spindle 
2}in. in diameter. Under normal conditions this machine, 


bottles, and cases of general goods. Piling or stacking 
such material is slow and laborious work when done by 
hand, but is greatly simplified by the use of the portale 
conveyors. 

The simple form of machine shown in Fig. 1 has a str, ght 
jib or frame carrying two travelling chains connected by 
cross bars against which the sacks or packages rest. | t jx 
mounted on a steel frame which carries an electric motor 
or petrol engine, the frame having easy-running |..\|]- 
bearing castors. The inclination is varied by means of 

| the inclined braces supporting the upper end of the cun- 
veyor frame, the position of the braces being shifted by 
a cable led to a small drum on the motor or engine, with 
worm gear and friction wheels. On the smaller machi)es 
the drum is operated by hand gear with ratchet and ps1, 


A machine of this kind elevating to a height of 15ft. | as 


a base frame 8ft. by 24$ft. and a conveyor frame 17/1, 
long. It weighs about 800 lb. without the power equ). 
ment, which, for 3 to 5 horse-power, will give an ac.ji- 
tional weight of 1251b. for an electric motor or 650 ih. 
for a petrol engine. A machine elevating to a maximum 
height of 30ft. has its base frame 17ft. by 2}ft. and a con 
veyor frame 37}ft. long. It weighs about 1800 1))., 
besides 200 lb. to 300 lb. for the motor, or 800 Ib. for the 
petrol engine of 5 horse-power. The conveyor illustratod 
has an engine, 

The machine shown in Fig. 2 is a combined elevati),. 
and conveying machine, the conveyor being made in t\\ 
sections, the upper one of which can be set at any desir « 
angle. Thus in loading sacks into high-side goods wagw:.s 
or over the bulwarks of a steamer the sacks are raised fro: 
the dock floor on the first section of the conveyor and then 
conveyed horizontally—or nearly so over the wagon side 
or bulwark. By reversing the conveyor, of course, it can 
be used in unloading the wagon or vessel. The machine 
illustrated has an electric motor. This is belted to a count: 
shaft from which a second belt drives a cross shaft wit!, 
sprocket wheels for a driving chain, which operates both 
sections of the conveyor. 

A third design has a long horizontal conveyor frame tlic 
farther end of which is supported by a steel frame whic!) 
also carries the end of another length of conveyor not 
driven by power. Two or more of these sections can be 
connected ; each are driven from the adjacent one by a 
sprocket chain at the connection, so that goods may |» 
conveyed more rapidly than by hand trucks. The machines 
here described are specialities of the Brown Portabk 
Elevator Company, of Chicago. 





SIXTY-CYCLE ROTARY CONVERTERS. 

Nor very long ago 60-cycle rotary converters were said 
to be very unsatisfactory machines, and ‘when alternating 
current at this periodicity had to be converted into direct 
current it was considered advisable to use motor generators 
or motor converters. Some engineers still maintain that 
the 60-cycle rotary is troublesome, but others assert that 
in its present stage of evolution it is almost as good as a 
25-cycle rotary. In a paper read before the American 
Institute of Electrical Engineers, Mr. L. P. Crecelius 
gives some particulars of the operation of a plant of 60-cycle 
rotaries having an aggregate capacity of 15,000 kilowatts. 
These machines, which give a pressure of 600 volts on the 
direct-current side, deal with a railway load, and are 
consequently subjected to the usual conditions of traction 
service. They are erected in four sub-stations in the 




















Fig. 1—PORTABLE ELEVATING CONVEYOR 


points the maximum distance apart, contributes to give | 
strength and rigidity to the whole. | 
The machine is driven by means of a constant speed | 
pulley and gear-box giving six speeds, which, in combina- 
tion with two changes on the saddle, give twelve spindle | 
speeds in geometrical progression. There are six positive | 
power feeds, any one of which is obtainable while the | 
machine is running, and a slow hand feed and quick with- | 
drawal of the spindle are also provided. An automatic | 
adjustable feed knock-off of the dial type is embodied in 
the design, the graduations on which enable the depth to 
be quickly and easily determined. The spindle runs in | 
gun-metal bushes carried in a steel sleeve, the thrust being | 
taken on heavy type ball thrust washers. A spring 
balance for the spindle is provided by a neat and compact | 
arrangement instead of the usual balance weights. 


| one-sixteenth of an inch. 


FOR STACKING GOODS 


we are informed, has drilled a 2in. hole at 3ft. 6in. radius 
_in .25 carbon steel at the rate of 4in. per minute with a 
deflection of the arm measured at 6ft. 3in. radius of only | 








PORTABLE STACKING CONVEYORS. 


For handling goods in warehouses, dock sheds, and 





| industrial establishments where the goods have to be raised 


to or lowered from varying heights, an American firm 
building conveyors has devised a number of designs of 
portable inclined conveyors. They are used particularly | 
for stacking bags of cement, sugar, cotton meal, fertiliser, | 
&c., bales of hay, kegs of nails, cartons of glass jars and | 


Fig. 2—ADJUSTABLE SECTIONAL CONVEYOR 


suburbs of Cleveland. The author first calls attention to 
the advantages of commutating poles. He points out that 
they materially increase the output per main pole, and that 


| designers have consequently found it possible to reduce 


the number of poles, resulting in a marked improvement 
in the mechanical construction of these machines. More 
latitude in the width of the pole face and spacing of brushes 
has been secured, and therefore when short circuits occur 
there is less chance of “‘ flashing over ’’ between brushes. 
The rectifying influence which the commutating poles 
have on the conductors at the instant of commutation 
results in the elimination of sparking. The high speed of 
these 60-cycle machines, however, gives rise to a good 
deal of noise, which seems to be mainly due to windage 
and brush chatter. The author says that in order to 
operate several 60-cycle rotary converters in a single 
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sub-station steps must be taken to reduce this noise, 
otherwise alarm bells cannot be heard, and there is a 
possibility of the noise being proclaimed a public nuisance. 


Tt was found that the high pitch windage tones were by 
far the most objectionable, and in order to minimise the 
ise arising from this cause, it was decided to seal up both 


) ; : ; 
As of the armature. But this, of course, impedes the venti- 
lation, and this fact should be taken into consideration when 
deterinining the size of armature conductors. Another 


thine that has to be taken into account is the rapid 
temperature rise of the conductors near the collector ring 
tappings, which, when the machine is operating at less 
than unity power factor, is out of all proportion to that of 


the remainder of the armature winding. This heating, it 
is explained, is not uniformly distributed on either side of 
atapping ; it shifts from one side to the other as the current 
lags and leads with respect to the pressure. 

Coming to the question of pressure regulation, Mr. 


Crecelius points out that it is highly desirable in railway 
work to hold a fairly constant direct-current voltage, and 


that (he simplest way of doing this is to compound the 
field winding. This also presents other advantages, one 
of which is that it is then possible to ‘‘ lock ” the machines 
together through an equalising lead. The parallel opera- 
tion under short-circuit conditions is thus greatly improved. 
The amount of compounding required varies with the 
exteit and character of the load fluctuations, line drop, 
&c., but whatever the amount it must be offset with re- 
actance in the supply circuit, and in order to prevent its 
disturbing influence upon the regulation of the system it 


must be placed at the receiving end of the line. In the 
particular case under consideration, it has a low value, 
because of the comparatively steady load and low resist- 
ance of the circuit. 

To maintain the power factor at unity as required by 
the contract, the converters have to be over-excited so as 
to produce a leading wattless current of sufficient magni- 
tude to overcome the reactive drop. The railway company 
guarantees that the monthly power factor at each of the 
power company’s supply stations shall be maintained at 
not less than 90 per cent., and it is mutually agreed that 
if the monthly average power factor at any supply station 
differs from 90 per cent. in any month then the demand for 
that month shall be corrected, and determined in accord- 
ance with a fixed formula. The kilowatt demand is 
measured, divided by the average power factor of the 
load, and multiplied by the guaranteed power factor of 
load, and the demand on each station is increased accord- 
ingly before compiling the aggregate demand. The 
average monthly power factor is determined from the rate 
of the sums and difference of the groups of single-phase 
watt-hour meters on each supply circuit in accordance 
W — wt 
W + wi 
gent of the average monthly angle of lag from which both 
the angle of lag and its cosine, which, of course;is the 
power, can be determined. 

These conditions naturally give rise to additional heat- 
ing in the armature conductors, and when overload occurs 
this becomes serious. 

In the accompanying diagram the relations between 
kilovolt-ampéres, kilowatts and the wattless component 
at the proper rating are shown. Theoretically, the ratio 
between the heating of the windings of a six-phase con- 


with the formula x 1-732, which equals the tan- 
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verter operating as a converter at unity power factor and 
running as a generator mechanically driven, are as follows : 
—Average value for all coils, -27 to 1; coils tapped to the 
slip rings, -418 to 1. But when converters are operated 
at -975 power factor, as shown in the diagram, the ratio 
becomes :—Average value for all coils, -313 to 1; and 
coils tapped to slip rings, -656 to 1. This means that at the 
same load the average coil has become 15 per cent. hotter 
and the tapped coil 75 per cent. hotter, and when the 
machines are overloaded to 150 per cent. of their normal 
rating the value for the average coil becomes 1-15 x (1-5)? 

2-59 times the heating at full rated load and 100 per 
cent. power factor, whilst the tapped coil becomes 1-57 

(1-5)? = 3-53 times hotter. This points to the wisdom 
of keeping reactance to low values when unity power factor 
in the supply circuit is essential. Owing to the imposed 
restrictions with regard to power factor and ventilation, it 
was specified that the armature conductors should not work 
at a greater current density than 3500 ampéres per square 
inch. It was also specified that the flux density in the 
armature teeth should not exceed 130,000 lines per 
Square inch and the density in the core 65,000 lines per 
Square inch, based upon the direct current rating, these 
values having been decided upon with a view to obtaining 
a good generator output at times of short-circuits. On 
each sub-station there are per annum about 428 direct- 
current short-circuits to every five alternating-current 
short-cireuits, the former being caused by falling trolley 
wires, &c, 

‘To permit of starting on the alternating-current side 
with low reactance in the armature and the main poles 
equipped with copper dampers, it is necessary to inter- 
connect or bridge the dampers between poles so as to 
produce a squirrel-cage winding all round the field struc- 
ture. This, of course, causes the commutating poles to 
be surrounded by the field damper circuit, and according 
to the author this is objectionable, because it tends to 
make the field respond sluggishly to changes of load, but 
this does not seem to have been noticeable in practice. 
‘\ low resistance field circuit of pure copper grids is con- 
sidered far superior to any other arrangement. 

The effect of commutating poles upon rotary converters 
at times of hunting has been discussed on many occasions, 
and it is not surprising to find that Mr. Crecelius devotes 
Some attention to this side of the subject. On this railway, 
4S on most others that have been electrified during recent 





years, the alternators in the power stations are driven by 
steam turbines, and there is consequently no hunting. 
But on several occasions the turbine-driven alternators 
were paralleled with gas engine-driven alternators, when 
the performance of the rotary converters was carefully 
observed. Under these conditions bad hunting occurred, 
the pulsations of which agreed in frequency with the 
speed of the engines, viz., 100 revolutions per minute. 
At light loads the brushes sparked badly, and at full loads 
the machines “flashed over.’’ Other synchronous machines 
may be operated from the gas engine-driven alternators 
without much trouble, this applying to low voltage con- 
verters without commutating poles, but the pulsations 
of the engines are always noticeable. It is not at all im- 
probable, the author states, that the heavy armature 
reaction reverses the commutating poles ; thus very much 
exaggerating the tendency to “ flash over.” 

Commutating poles, the author states, undoubtedly 
tend to hinder converters working satisfactorily on 
alternating circuits, subjected to pulsations and frequent 
disturbances, and bar from consideration the use of 
reciprocating sets running at ordinary speeds in connection 
with 600-volt 60-cycle converters. 

Owing to the liberal amount of copper and iron in these 
particular converters, the efficiencies at various loads are 
good, as shown by the following table :— 


At 50 per cent. full load, 91-8 per cent. 
> 94 


75 ” ” 
100 * 2 95 
125 » = 95-5 2 
150 2 * 95-8 * 
200 ” ” 95 ” 


The best efficiency is obtained at 194 per cent. full load. 
These values were obtained from actual tests. Sixty-cycle 
transformers are also very efficient, and in consequence 
the overall losses are low. For a period of one month the 
sub-station efficiency worked out as follows :—Alternating 
current input, 3,986,880 kilowatt-hours; direct current 
output at converter’s terminals, 3,667,930 kilowatt-hours. 
. 3,667,930 
Ratio 3,986,880 92 per cent. 

The results lead the author to arrive at the following 
conclusions :—(1) Pulsations in the alternating-current 
circuit must be entirely eliminated ; (2) the design must 
include in addition to the commutating poles liberal 
proportions of iron and copper, notwithstanding the high 
speed ; (3) field dampers must have low resistance, and 
must be bridged to permit of starting on the alternating- 
current side. 








2000 TONS TIRE FORGING PRESS. 





THE engravings on page 534 represent two views of a 
very ingeniously designed hydraulic forging press which 
has recently been built by Davy Brothers, Limited, Shef- 
field, for slabbing and punching steel tires with the mini- 
mum of manual labour. The machine, with this object 
in view, is provided with electric rotating gear, hydraulic 
sliding mechanism, and apparatus for mechanically 
manipulating the blanks or blooms throughout the entire 
processes of slabbing and punching. It will be observed 
from the engravings that the press is provided with a 
revolving anvil which is driven by means of an electric 
motor through worm, bevel and spur gearing, for rotating 
the blanks during the slabbing process. This anvil is 
mounted on a sliding table, which is caused to move 
backwards or forwards on a machined slide on the bed by 
means of hydraulic power. This arrangement enables 
the blank to be withdrawn clear of the press to facilitate 
the handling of the work, and allows it to be lifted direct 
by the crane without having to pass it between the 
upright columns of the press. The arrangement and 
operation of the rotating gear is so devised that the rotat- 
ing and sliding motions can be carried out simultaneously. 
A slipping clutch will be observed between the electric 
motor and the worm reducing gear, which allows the motor 
to be run continuously, the clutch slipping when the 
forging is under the grip of the press, and taking hold and 
continuing the rotation as soon as the pressure is removed 
from the blank. This provision does away with the need 
for frequently starting and stopping the motor, and saves 
a large amount of time. 

With the exception of the rotating gear, which is operated 
electrically, all the movements of the arms for gripping 
the blanks and the swinging arms for moving the punch 
in and out are operated hydraulically. The mechanism 
by which these movements are effected may be seen in 
both illustrations. Fig. 1 shows the piece on the rotating 
table, after it has been “‘ centred” by the gripping arms, 
so that the punching may be accurate, and with the top 
punch driven partly through the blank. Fig. 2 shows the 
piece lifted by the gripping arms. The rotating table has 
travelled outside the press, and the punching table brought 
to the centre. The second hollow punch on the swinging arm 
is swung in, so that directly the press makes a stroke the 
punching of the hole is completed in an upward direction, 
thus avoiding the formation of a fin. 

From the foregoing brief description, it will be observed 
that the whole operation of slabbing and punching is 
performed without the employment of any manual labour 
for handling the piece. The manipulating gear ensures 
accuracy in punching the hole centrally, and works very 
expeditiously, thus giving a large output; in fact, the 
latter is limited only by the rate at which the press and 
apparatus can be worked and the blooms supplied. The 
whole sequence of operations is carried out under the 
press without any manual labour whatever beyond that 
of bringing and taking the blooms away and the direction 
of the apparatus. 

It may be mentioned that the machine has been built 
for Steel, Peach and Tozer‘ Limited. 








INTERNAL COMBUSTION ENGINES. 





Ar a meeting of the Manchester Association of Engineers 
held last Saturday a paper on “ Internal Combustion 
Engines from a Commercial Standpoint’’ was read by 
Mr. James G. Walthew. The object of the author was to 





take a commercial outlook upon some of the many im- 
provements and developments and to consider the position 
of gas and oil engines from a similar attitude. Brief refer- 
ences were made to horizontal gas and oil engines, producer 
gas engines, large horizontal engines, large vertical engines, 
paraffin engines, petrol, Diesel, and semi-Diesel engines. 
The author observed that the modern gas engine was free 
from many faults which gave rise to adverse criticism 
upon early types, such as the unsupported cylinder, 
unbalanced crank, weak crankshaft and connecting bolts, 
and faulty lubrication and ignition. The modern engine 
had its frame extending well back, forming part of the 
water jacket and supporting the cylinder throughout its 
length. The lubrication was automatic, the main bearings 
being oiled by rings, and the piston and cylinder by 
pumps. The latter arrangement ensured the lubricant 
finding its way to the back end of the cylinder and prevented 
wear of the liners, while magneto ignition was now almost 
universal. After referring to other details of improvements 
in the gas and oil engine, such as variable admission 
governing, and the cost of operation, the author asserted 
that the gas engine and suction plant provided one of 
the cheapest means of obtaining power in this country, 
but that it was not usual to instal units below 15 to 20 
horse-power, as the saving in fuel costs when compared 
with the cost of working an engine on town gas or oil 
rarely justified the increased capital outlay and attendance. 

On the subject of the employment of the large hori- 
zontal type of gas engine, over 500 horse-power, the author 
said that the reasons why this class of engine had not made 
the same progress here as on the Continent were as follows : 
—In the first place, more attention had been given on the 
Continent to the use of waste gases.from blast furnaces 
and coke ovens, and, secondly, coal was cheaper in this 
country, so that the saving with gas power compared with 
steam power was not sc marked. ly experience with 
these engines showed that heat troubles were very con- 
siderable and prospective buyers were advised to order 
engines amply large for the power required, or, alterna- 
tively, manufacturers reduced the mean working pressures 
in the cylinders, and therefore the power ratings of 
these engines. This had the effect of considerably increas- 
ing the cost per brake horse-power which seriously handi- 
capped in a commercial sense the gas engine when in 
competition with other types of prime movers. With 
regard to the large vertical type of gas engine, the author 
said that the output per cylinder without resorting to 
water-cooled pistons and valves had been limited to 
approximately 125 brake horse-power, and he referred 
to 12-cylinder tandem vertical engines with six cranks 
capable of developing 1500 brake horse-power. 

A portion of the paper was devoted to improvements in 
paraffin and petrol engines, and in this connection the 
author described the construction of the combustion 
chamber and vaporiser of the Westinghouse horizontal 
oil engine, which has already been described in THE 
EnaIneErER. In referring to the Diesel engine, Mr. Walthew 
said that a comparison between the fuel costs for a Diesel 
engine and a gas engine operated from a suction gas plant 
generally favoured the latter. He gave as an instance 
the cost for fuel of a 60 brake horse-power gas engine at 
three-quarters load, with suction gas made from anthracite 
at 24s. per ton, as .115d. per brake horse-power-hour, 
whereas a 200 horse-power Diesel engine, using crude 
oil costing from 70s. to 95s. per ton, would cost for fuel 
from .180d. to .244d. per brake horse-power-hour. With 
regard to so-called ‘‘semi-Diesel’’ engines, the author 
remarked that the progress had been very rapid on account 
of the commercial demand for small and medium-power 
engines able to operate on cheap crude and residual oils, 
and there were already signs of this type of engine being 
developed in large sizes. The fuel economy of this class 
of engine, according to the author, might not be quite so 
good as with the Diesel, but the difference was very small. 
On the other hand, it was simpler in construction, the 
working temperatures and pressures were much lower and 
the attendance required was ordinary. The author con- 
cluded with the advice to manufacturers of internal com- 
bustion engines that ‘‘ the merits claimed for any par- 
ticular type should be carefully stated and not exaggerated, 
as each type of engine had its limitations.’ He said that 
in the past a certain amount of injury had been done to 
this class of prime mover by the exaggerated claims of the 
makers. 

A considerable amount of discussion on the merits and 
demerits of the various types of engines followed the 
reading of the paper, but unfortunately the debate bore 
a distinct tinge of trade rivalry. Many of the speakers 
were commercially interested in the manufacture of one 
or other types of internal combustion engines. It should 
be recorded, however, in favour of the Diesel engine that 
one of the speakers who had no personal interest in this 
type of engine, stated that from his experiences in India 
the troubles said by some of the speakers to be common to 
this type had in his case been conspicuously absent. 
The members who took part in the debate were :—-Messrs. 
A. Saxon, Hutchinson, Russell, Seaton, Butterworth, 
Coster, Onions, Windeler, Cook, and the President, Mr. 
E. Hiller. 








ENEMY-OWNED BRITISH PATENTS. 
THIRD LIST.* 


Tue following list of British patents which have 
been granted in favour of residents of Germany, 
Austria or Hungary has been specially compiled for 
THE ENGINEER by Lewis Wm. Goold, chartered 
patent agent, 5, Corporation-street, Birmingham. It 
has been furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon 
British subjects the right to manufacture under 
enemy patents. On each of two of the following 
patents renewal fees to the value of £56 have been 
paid, and on each of the remaining thirteen £45 have 
been paid. 

No. 10,406/05.—Braiding machines; a double concentric 


intercommunicating system of serpentine guideways produces 
from plaiting threads alone an appliqué braid in which some or 





* Second list appeared November 27th, 
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all of the threads are common to both design and ground.— 
Buscher, H., Henkels, A., and E., Germany. 

No. 10,411/05.—Air guns; the drop-down barrel is locked 
by means of a pivoted spring catch having a nose engaging a 
recess extending wholly across the end of the barrel.— 
Langenhan, M., Germany. 

No. 10,697/05.—Steam engines, &c.; condensers, preventing 
overflow from ; apparatus to prevent water from the condenser 
of a condensing engine or turbine from entering the cylinder or 
wheel in the event of the condenser being flooded.—Kiérting 
Akt.-Ges. Gebr., Germany. 

No. 10,949/05.—Dynamo-electric machines ; commutators ; 
in order to prevent sparking at the commutators of electrical 
machines owing to the uneven wear of the insulation and metal 
laminx, the mica insulation used is previously calcined under 
pressure. The mica is pressed between two plates of suitable 
material, and placed in a calcining furnace.—Meirowsky, M., 
Germany. 

No. 11,402/05.—Platen presses ; the movable bed of a platen 
printing, blocking or stamping press is arranged to approach 
the horizontal platen in parallelism.—Horn, J., Saxony. 

No. 11,629/05.—Heatinrg and cooling ; apparatus applicable 
to water cooler for motor rvad vehicle ; stacks of tubes applicable 
to water cooling and heating apparatus, steam generators and 
the like are provided with cast-on end pieces or tube plates. 
Corrugated or the like casings surrounding the tubes may also 
be cast to the end pieces so as to increase the effective surface 
of the apparatus and to prevent injury by undue expansion or 
contraction.—Zimmermann, O., Germany. 

No. 11,903/05.—Perforating paper strips; device for per- 
forating paper strips and the like, especially intended for use 
as telegraph transmitting tapes.—Pollak, A., Hungary. 

No. 11,954/05.—Looms ; stop motions ; starting mechanism ; 
beat-up motions. In order to allow time for the traverse of the 
shuttle in broad looms, or when a weak weft material is being 
used, the motion of the loom is stopped whenever the shuttle 
is picked and is restarted when the shuttle reaches the opposite 
box.—Schwabe, G., Anstrian Silesia.—Dated June 8th, 1904. 

No. 12,018/05.—Internal combustion engines; to meet a 
temporary increase in the load above the normal, two-stroke 
cycle engines that are provided with separate charging pumps 
have their power increased by throttling the exhaust and in- 
creasing the charge.—Junkers, H., Germany.—Dated June 15th, 
1904. 

No. 12,175,05.—Cranes; relates to means 
weighting floating cranes. — Bode, A., and Buttcher, 
Germany. 

No. 12,347 05.—Railway vehicles ; couplings, non-automatic. 
A coupling for wagons; consists of a combined hook and link 
suspended on a curved shackle or on an eye.—Kohlus, C. H. W., 
Germany. 

No. 12,465,05.—Lifts ; in order to facilitate the transfer of 
trucks from a mine cage to the fixed tracks, an adjustable 
platform is employed.—Eickelberg, C., Germany. 

No. 12,658/05.—Ordnance ; smoke, disposing of ; a suction 
apparatus for removing the gases from the bore of the gun when 
the breech is opened, consists of a suction cap connected by 
telescopic and swivelling pipes to a motor-driven fan.—Bohn, 
F., and Bundgens, F., Germany. 

No. 12,669 05.—Dough-kneading ; a system of links is em- 
ployed in dough kneaders to make the kneading arm follow a 
particular curve, thereby causing the dough to fall from a height 
and enabling the pan to be removed without disconnection of 
the arm.—Cannstatter Misch-und Knetmaschinen-Fabrik Cann- 
statter DampfBackofen-Fabrik Werner and Pfleiderer, Germany. 

No. 12,856/05.—Cream separators, &c. The inlet pipe in the 
drum of a separator has radially extending chambers at the 
inner edges of which, on the front faces relative to the direction 
of rotation, are formed, either in the chambers or in the inlet 
pipe itself, longitudinal slits.—Bergner, C., Germany. 
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PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international, struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade Revival. 


THE pig iron trade in this part of the kingdom 
is now catching on to the revival which has appeared in 
the Glasgow and Middlesbrough warrant markets. 
Encouraged apparently by the advances on the markets 
named, Midland and Staffordshire pig makers doing 
business on the Birmingham market now feel themselves 
justified in asking higher rates, and prices at date are fully 
ls. to 1s. 6d. per ton dearer than a fortnight ago. In case 
consumers should be surprised at the suddenness of the 
rise, makers here point out that during the past month 
Scotch warrants have advanced Is. 6d. to 1s. 10d. per ton 
on cash prices and Is. 10d. to 2s. 3d. per ton on one 
month’s prices on No. 3, and it is felt that it is high time 
that the Midlands participated in the revival which is 
going round. Of late the profit margin has been practic- 
ally sacrificed, smelters being anxious to keep trade 
moving in the belief that the turn of the tide would not 
be long delayed. The advance is now making its appear- 
ance, and in some cases an increase of Is. to 2s. per ton is 
this week demanded. Northampton values on ’Change 
in Birmingham  to-day—Thursday—varied between 
5ls. 6d. and 53s. for common forge. There was also a 
stiffening up of terms for Derbyshire iron, 53s. and 54s. 
net being quoted for forge. Here producers have been 
able to mitigate the effects of the slump by transferring 
their attention largely to foundry iron, for which the 
demand remains relatively good. Staffordshire makers 
quoted 52s. 6d. for cinder pig to-day, while part-mine 
changed hands at 53s. 6d. to 54s. With marked bars 
unaltered high grade Staffordshire iron maintains its 
position. Best all-mine forge realised 80s. to 82s. 6d., 
best all-mine foundry 90s., and cold blast 130s. Orders 
have been placed during the past week or so for a greater 
tonnage than for some time past. The check to the down- 
ward movement is very welcome to smelters, for at present 
prices there is so little in the trade that many producers 
have been putting iron into stock. 





Manufactured Iron Conditions. 


The advance in pig iron has not yet affected 
finished iron conditions, but if it becomes more marked it 
inevitably will do. Marked bars are maintained at £9, 
and with business still good and output specified for some 
time ahead makers at Birmingham this afternoon declared 
that no change in the basis price was likely. There is an 
abnormally large margin between marked bar iron and 
the merchant bar, but the makers of the former consider 
themselves strong enough to maintain their price on the 
demand there is for the best class of material. Quotations 
for second grade iron range now from £7 2s. 6d. to 
£7 7s. 6d., though the higher price is with difficulty realised. 
Nut and bolt iron is freely offered below £7. Stafford- 
shire crown bars are £7 10s., a nominal reduction of 10s. 
on the week. A revision of the official rates for gas strip 
so as to bring them into correspondence with actual 
business conditions is early expected. At present, how- 
ever, the standard remains at £7 10s. to £7 15s. A buyer 
with a good order to place would probably be accom- 
modated at £7. Steel strip was quoted at £7 15s. to £8. 
In the galvanised sheet trade the influences which have 
forced one concession after another on manufacturers 
are still operative, and values have weakened to-day to 
£11 10s. f.o.b. Liverpool for 24 gauge corrugated sheets. 
This was the minimum, some business being done at 
£11 15s. The outlook is not much brighter as regards the 
export trade. For the domestic trade some sales have 
been made at £12, but this is a top price. 


Steel Trade and Prices. 


In the South Staffordshire rolled steel trade 
producers have not much reserve of work on the books, 
but they are disinclined to tie their hands far forward. 
Some offers of business at current rates to supplement 
existing contracts have been declined. Light girders, 
plates, and other constructional material are being called 
tor to effect. temporary repairs of communications in the 
field of war. Staffordshire bridge builders are buying a 
little, but the work they have on hand is not proportionate 
to steel masters’ plants. The report that the north-eastern 
steel makers have been empowered by the Association to 
advance prices has had somewhat of a stimulating effect 
upon buyers in Staffordshire, although no change in prices 
has been made here. Mild steel, rolled at the Earl of 
Dudley’s Round Oak Works, is quoted at date :—Angles, 
6in. to 12in., £7 5s.; tees, Gin. to 10in., £7 12s. 6d.; flats 
over 5in. wide and channels, 6in. to 12in. wide, £7 10s.; 
rounds, 2in. to 7in., and squares, 2in. to 5in., £7 15s.; 
and smaller sizes, £8 5s. The Patent Shaft and Axletree 
Company quotes current rates as :—Plates, £7 7s. 6d.; 
sheets, £8 7s. 6d.; bars, £7 10s. to £8; and sections, 
£7 5s. Alfred Hickman, Limited. Staffordshire Steel 
Works, quotes Bessemer basic material :—Rounds and 
squares, £7 10s.; angles, £7; tees, £7 7s. 6d.; flats, £7 5s. 
to £7 15s.; and channels, £7 5s., all less 2} per cent. dis- 
count. The Lilleshall Company, Shropshire, gives quota- 
tions as follows :—Angles, £7 ; flats, over 5in., £7 5s.; and 
tees, £7 7s. 6d., all less 2} per cent. and subject to altera- 
tion without notice. In respect of the market for raw steel 
or steel half-products, it has to be reported that sheet bars 
are still a slow trade, not being saleable at more than £5 
to £5 2s. 6d. per ton. Billets move off much more briskly 
at about £5 10s. for Bessemer and. £5 12s. 6d. for Siemens 
sorts. 

LATER. 


The Midland Iron and Steel Wages Board has now issued 
the accountants’ certificate of the selling prices of iron 
in the two months September and October last. This 
shows a net average of £7 6s. 0.40d. per ton, which 
compares with £6 16s. 4.35d. for the two preceding 
months. The large and unexpected advance of 9s. 8d. 
per ton entitles the ironworkers to an immediate increase 
in wages of 5 per cent. The average prices of the respec- 
tive classes of iron making up the total and their comparison 
with the return of two months ago are as follows :—Bars, 
£7 7s. 5d., July and August return £6 18s.; angles and 
tees, £7 9s. 7$d., July and August £7 8s. 7d.; plates and 
sheets, £8 9s. 4d., before £8 2s. 10}d.; and hoops, strips 
and miscellaneous, £7 0s. 3d., before £6 7s. 84d. The total 
output for September and October was 31,000 tons, 
against 28,800 two months since. Much satisfaction is 
expressed at the nature of the return. 


Advance in Tin and Copper Prices. 

The change which has lately come over the copper 
and tin markets is received by the Birmingham metal 
trades with much satisfaction. The advances which are 
being registered in quotations are very gratifying, and 
show that an improvement in the circumstances surround- 
ing the iron market cannot be long delayed. Indeed, the 
recovery in the pig iron market has already commenced. 
Copper prices have risen 10 per cent. in two weeks and have 
now got to within £4 or £5 per ton of the prices which pre- 
vailed before the outbreak of war. Compared with a month 
ago best selected copper has advanced £6 to £6 10s. and 
ingots £7 5s. to £7 15s. per ton, both descriptions being 
this week quoted £59 15s. to £60 5s. per ton, while standard 
copper, three months and cash alike, is quoted £54 5s. to 
£54 12s. 6d. per ton. The improvement is due largely to 
strong American cables, and prices are now also creeping 
up in America. An extension of the speculative element 
is almost certain to be seen in copper circles within the 
next few weeks. ‘Tin is advancing even faster than copper, 
and the whole of the fall which has taken place since the 
war commenced has been recovered. Confidence has now 
to all appearances been re-established in this metal, and 
it is widely thought that the improvement will be con- 
tinued. On the month ingots have gained £10 per ton, 
and Straits £12 to £12 10s., the former being quoted this 
week at £146 to £148 and the latter at £150 nominal, 
while eastern sales are taking place at £142 10s. to £143 10s. 


Birmingham Engineers’ Wages. 

There is important news this week concerning 
wages in the-engineering trades. The operative engineers 
in Birmingham and Redditch have been granted an 
advance of 2s. per week on time rates and 5 per cent. on 
piece prices, which will come into operation in the first 
week in December. The wages agreement in the engi- 
neering trades entered into in 1911 expired in April of this 





year, and early in July the representatives of the Engi- 
neering Employers’ Association and the principal trade 
unions met in conference to discuss an application for an 
advance of 5s. per week. The matter was adjourned 
to a further conference to be held during the second week 
in August, but this was deferred owing to the development 
of the national crisis. The adjourned conference wag 
subsequently held on November 13th, and it was jointly 
agreed to recommend :—That the employers should grant, 
and the workpeople should accept, a general advance of 
2s. per week on time rates and 5 per cent. on piece prices, 
to take effect in the first full pay in December, 1914, the 
increased rates to remain undisturbed for a period of two 
years from that date. This recommendation has heen 
submitted to the full membership on both sides and has 
been accepted. The advance, which covers practically 
all grades in the engineering trade, will therefore come into 


operation with the first week in December, and by agreement 
between the parties concerned will include the Redditch 
district. An official intimation of the agreement has |,een 


sent to all firms in the trade by the Midland representative 
of the Amalgamated Society of Engineers, and it is antici- 
pated the alteration will take place uniformly and without 
friction. It is pointed out that when the negotiations 
were commenced the men were strongly in favour of press- 
ing their claim for the higher amount, and in view of the 
abnormal demand for mechanics the acceptance of the 
modified terms was influenced considerably by the desire 
to avoid friction in the present circumstances. 


Trade Conditions Improving. 


An optimistic view of trade conditions was pre- 
sented to the Birmingham Chamber of Commerce this 
week by the chairman, Mr. H. W. Sambridge. He stated 
that many of the pessimistic forebodings that prevailed 
when the war broke out had been falsified. Instead of 
industries being paralysed, there was a comparatively 
healthy state of trade. The country had successfully 
withstood the initial shock of a sudden and gigantic inter- 
ruption of trade and trade was now steadily improving 
all round. Instead of workpeople being short of employ- 
ment they had the problem of many Birmingham firms 
experiencing great difficulty through a shortage of labour. 
Unemployment was little, if any, greater than when the 
war began, and taking into consideration the fact that 
trade was previously falling, unemployment would have 
been as high in the aggregate if there had been no war. 
Present prospects were generally hopeful. Although the 
war was terribly wasteful, the fact must not be over- 
looked that the enormous sums of money that had to be 
found would be spent on the manufacturing industries 
of the country and would help to maintain our industrial 
population and keep our industries in working order. 
The important matter of getting fresh trade, and the 
keeping of such trade when obtained, had received the 
special attention of the council of the Chamber of Com- 
merce. It was certain that conditions in the manufac- 
turing world could never again be exactly as before, it 
being inevitable that after the close of the war some definite 
measures would have to be taken. The Chamber passed 
the following resolution :—‘‘ That in order to encourage 
British manufacturers to expend the necessary capital 
for the capture and retention of trade done by German) 
and Austria, this meeting respectfully request his Majesty's 
Government to consider the best means of securing con- 
tinuity of trade after the war is over, and at an early date 
to issue a statement of their proposals.” 


The Trade War with Germany. 


A representative deputation of Portuguese 
business men has visited Birmingham this week with a 
view of increasing the interest of manufacturers in the 
Portuguese market. It was received by the Lori 
Mayor and by the Chamber of Commerce, and in an inter- 
view with the latter body the deputation referred to the 
manner in which Germany had established business with 
Portugal by giving long credits. This fact, it was impressed, 
would have to be borne carefully in mind by Midland manu- 
facturers when they came to trade more systematically 
with Portugal. The chairman of the Chamber of Com- 
merce, addressing the visitors in French, said the members 
understood that the object of the deputation’s visit wes 
to foster commercial relationship between Great Britain 
and Portugal and to encourage a proper entente between 
the two countries. The idea that suggested the deputa- 
tion was strongly reciprocated by the Chamber. Britain 
would like to do more trade with Portugal than she was 
at present able to do, and it was to be hoped that Portugal, 
in turn, would be able to do more trade with this country. 
Whatever the Chamber could do to further and assist that 
object it would do. 


North Staffordshire Iron and Coal. 


In North Staffordshire more activity is apparent 
in steel, and numerous inquiries for material principally 
for war requirements have been made. One firm has 
booked a large order for war material from the French 
Government during the last few days. Crown bars are 
still quoted at £8 5s. and iron plates at £9 5s. per ton, 
although in some cases orders can be booked at 5s. below 
these prices. There has been a revival for the first time 
for some months in pig iron sales. Numerous inquiries 
have been received and fair quantities of metal have 
changed hands. Coalowners are experiencing difficulties 
owing to the great reduction of output consequent on 
continued enlistments from the North Staffordshire area. 
There is no difficulty in disposing of all the manufacturing 
fuel which is being raised. 


The Coal Trade and Contraband Timber. 


The difficulties in the coal trade respecting the 
shortage of pit props have been increased by Germany 
now placing all descriptions of timber on the list of 
contraband. Despite big efforts made during the past 
few weeks to stimulate import, the stocks held in this 
country are comparatively small. Up to now, while there 
has been a stoppage of pit timber, the Germans have 
allowed sawn timber to come through without hindrance, 
but it is now also to be stopped. Already in Birmingham 
the action of the German Government has increased the 
price of timbers by at least 15 per cent. There is declared 
to be an immediate shortage, and the position must 
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yecome serious. But quite apart from the question 
of contraband, conditions in the timber trade are likely 
to be difficult for a long time to come. The high cost of 
freights has seriously reduced the supply of hardwoods. 
An instance may be mentioned of a Birmingham firm’s 
experience. Freights for the carrying of pitchpine from 
the Gulf of Mexico to this country were inquired for. 
Against @ normal quotation of 70s., 155s, had to be paid. 
The Canadian supply of timber is almost entirely held up. 
Cannock Chase coalowners look with envious eyes at con- 
hich have just been made to the collieries in 
ere railway rates for the carriage of pit props 
have been reduced to a maximum of 10s. per ton, as 
against 17s, at present. The Swedish timber trade will 
perhaps be affected by Germany’s decision more than 
any other, and it is understood that the Swedish Foreign- 
office has lodged a protest. Shiploads of timber repre- 
senting a total value of approximately 30,000,000 kroner 
are believed to be ready to leave Swedish ports at the 


present time. 
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Colliers’ Organisation. 


There seems little probability of the dispute 
which has been going on between the Old Hill Miners’ 
Association in Staffordshire and the miners’ organisation 
in Shropshire for some time past being brought to a 
definite settlement. For many years the miners in the 
three districts were affiliated with the Old Hill Association, 


hut at the time of the national strike they seceded from its 
ranks and decided to form a separate association. Up 
to the present this organisation has not been recognised 


by the Miners’ Federation of Great Britain. At the last 
meeting of the Midland Miners’ Association an application 
was made for membership by the Shropshire men, who 
stated they numbered over 1000. Having regard to the 
dispute with the Old Hill Association, the application was 
refused, and the officials of the Shropshire organisation 
have now submitted an application for direct membership 
to the national body, but that it will be granted seems 
very doubtful. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Progressive Market. 


Tue better feeling noted in this market in our last 
report has been more than maintained in iron and steel. 
There is a feeling that prices have reached nearly, if not 
quite, ** rock bottom,” and buyers are now showing more 
disposition to cover forward requirements. The attend- 
ance on Tuesday’s Iron Exchange was good. Pig iron 
prices showed a distinct advance for most sorts, and 
finished iron and steel were firm. Quotations for manu- 
factured copper and sheet lead remain unchanged. 
English tin ingots a shade higher. 


Quotations. 


Lincolnshire No. 3 foundry, 58s. to 58s. 6d.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d. to 
58s. 6d.; Middlesbrough, open brands, 61s. Scotch 
(nominal): Gartsherrie, 67s. 6d. to 68s.; Glengarnock, 
Monkland, Eglinton, 65s. 6d.; Summerlee, 68s.—delivered 
Manchester. West Coast hematite, 71s. 6d.; East Coast 
ditto, 66s. 6d.—both f.o.t. Finished iron: Bars, £8 5s.; 
Lancashire hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £7 10s. to £8; steel hoops, 
£8 lds. to £8 17s. 6d.; plates for tank, girder and bridge 
work, £7 10s.; English billets, £5 15s. to £6; cold drawn 
steel, £10 to £10 5s. Copper: Sheets, strips, &c., £76 
per ton, small lots 9d. per Ib.; rods, £74 per ton, small 
lots 9d. per Ib.; tough ingots, £59 10s.; best selected, 
£60 10s. per ton. Copper tubes, 9}d.; solid drawn brass 
tubes, 84d.; brazed brass tubes, 94d.; condenser tubes, 
9}d.; condenser plates 7d.; rolled brass, 7}d.; brass 
turning rods, 8}d.; brass wire, 73d.; yellow metal, 7d. 
per lb, Sheet lead, £34 10s. per ton. English tin ingots, 
£149 per ton. 


The Lancashire Coal Trade. 


There was a fair attendance on the Coal Exchange. 
Inquiry for house coal was a shade less than last week, 
but prices were well maintained. Better demand for 
slack and firm for prompt, with hardening tendency. 
Shipping and bunkering coal in about normal demand. 
Quotations :—Best Lancashire house coal, 17s. 8d. to 
18s. 10d.; good medium, 16s. 2d. to 17s.; domestic fuel, 
13s. 5d. to 14s. 5d.; screened steam coai, lls. 6d. to 13s.; 
slacks, 8s. to 10s. per ton at the pit. 


Improving Trade. 


; That the trade of the city is improving is evident 
in several directions. Mr. Alderman Royle, the deputy 
chairman of the Improvements and Buildings Committee, 
stated a few days ago that during the last few weeks there 
had been submitted to the Committee an unusually large 
number of plans for alterations and extensions of work- 
shops. This is due in some measure, no doubt, to the 
abnormal demand for certain goods for the forces, but 
it originates in many cases in attempts which are being 
made by local manufacturers to supply goods formerly 
obtained from Germany. I hear of a new chemical factory 
which is to be built in Trafford Park. November proved 
a better month for those engaged in the cotton industries 
than might have been expected, and there is an improve- 
ment in the demand for cloth in the Eastern markets 
which will further help to prevent distress in the local 
manufacturing towns. It is confidently hoped that in a 
few weeks conditions will have become as near normal as 
can be expected. With all our shipping routes still open, 
our manufacturers can still obtain their supplies of cotton, 
Which is more than can be said for those of Austria and 
Germany, The cotton crop bids fair to exceed that of recent 
years, and cheaper supplies are anticipated. Asregards em- 
ployment in the cotton trade, the Board of Trade report 
with reference to over 3000 firms in Lancashire and Cheshire 
States that the figures for all firms combined show in 
October a gross contraction in the case of males of 12.6 per 
cent., while 9.3 per cent. have joined the forces, leaving 





a net contraction of 3.3 per cent. The corresponding 
figures for September were :—Gross contraction, 11.3 per 
cent.; known to have joined the forces, 7.9 per cent.; 
net contraction, 3.4 per cent. The contraction in female 
employment was 12 per cent.. compared with 12.1 per 
cent. in September. Since these figures were compiled 
there has been a diminution in the number of persons 
out of work and on short time. 


Steam versus Gas Power. 


I learn that the Castner-Kellner Company has 
just placed an order for a 1500-kilowatt high-pressure 
steam turbine for its chemical works at Weston Point. 
This is a feather in the cap of the steam advocate, for 
hitherto gas power has been favoured almost exclusively 
by the company’s engineer, Mr. Percy Allen. 


Manchester and the British Association. 


The local executive committee of the above 
society met last week and passed the following resolution : 
——‘* That owing to the uncertainty of the present situa- 
tion, the decision with regard to the holding of the meeting 
of the British Association in Manchester be postponed 
until the middle of March, and that in the meantime the 
preparations for the meeting be suspended.” 


Large Gas Power Plant. 


What will be the largest single installation of 
gas engines has recently been contracted for by Palmer’s 
Shipbuilding and Iron Company, Limited, Hebburn-on- 
Tyne. Messrs. Palmers have been considering the matter 
for some time past, and as a result of careful investigations 
have been led to the conclusion that a scheme involving 
large capital outlay will bring in very large returns, by 
reason of fuel saved and increased convenience of working 
in the yards, rolling mills, blast furnaces and works. 
Blast furnace gas is available as fuel, and this will be 
utilised in four gas blowing engines by Galloways Limited, 
Manchester, and six gas electric generating units by the 
National Gas Engine Company, Limited, Ashton-under- 
Lyne. Before use the gas will be carefully freed from dust 
on the dry cleaning system supplied by Fraser and 
Chalmers, Limited, Erith. The gas blowing engines by 
Galloways Limited will be of the horizontal double-acting 
four-cycle type, each having two gas power cylinders in 
tandem with one air cylinder behind them. These engines 
are normally rated at 2000 brake horse-power each, but 
are run at reduced speed for blowing. The National 
gas engines will be of the high-speed vertical single-acting 
type, each unit having twelve cylinders on six cranks, and 
driving a 1000-kilowatt alternator. The blowing engines 
supply air to the blast furnaces, whilst the electric power 
generated will be used throughout the works, important 
electrification schemes being in hand concurrently with 
the gas power installation. A large number of steam 
boilers will be removed, and great saving in fuel is 
anticipated. 


Dearth of Workers. 


The dearth of workers in the engineering trades 
is being more acutely felt than ever, and many of the 
leading local firms are hard put to to keep pace with their 
contracts. What unemployment there is relates chiefly to 
female labour. A Labour Exchange report presented 
to the Unemployment Relief Committee shows that 
whereas the Exchange had on its books over 7000 persons 
out of work, to-day the number has been reduced to 2800. 
In fact, the number of men out of work is less than at the 
corresponding period of last year. This is no doubt due 
in a considerable measur to enlistments for active service, 
but that there are other causes at work is obvious from 
the improvement in the returns of the Manchester Bankers’ 
Clearing House. These have shown a steady improve- 
ment from the set back which occurred in August. Another 
sure sign of improving trade is furnished by the revenue 
returns of the Manchester Ship Canal. Recruiting for 
the ‘“‘ Bantams ”’ battalion has been responsible for the 
withdrawal of many hundreds of men of short stature 
from the ranks of the workers, and it would be well if the 
War Department would emulate the example of the 
Admiralty to which I referred last week in this column, and 
issue a stirring appeal to workers engaged in the manu- 
facture of appliances for the production of weapons of 
war to stick to their employment and so help to furnish 
material for those on active service. In such cases the 
man in overalls is fighting the country’s battles as truly 
as the man in uniform, but there is not the same 
amount of glamour attached to a civilian occupation. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


There is a better feeling in the hematite pig iron 
market, and values are firmer. The demand for iron is 
fuller, and there are signs that a much improved state 
of affairs will soon be witnessed. In the meantime, the 
activity at the works is marked; there has, indeed, been 
no falling off in that respect, and the whole of the iron 
produced from the twenty-two furnaces is going into 
direct use. Steel makers at Barrow and at Workington 
account for a good tonnage every week, and the deliveries 
made to outside sources are satisfactory. The exports 
of pig iron are all coastwise at present. Makers are quoting 
71s. per ton net f.o.b. for parcels of mixed Bessemer 
numbers. For special brands of iron there is a steady 
request on home account, and the price runs from 75s. 
to 78s. per ton. Nothing is being done in warrant iron, 
which is quoted at 62s. per ton net cash, and the stores 
stand still at 4011 tons, most of which is held in 
Cumberland. 


Iron Ore. 


The hematite iron ore mines are well employed 
for the most part. There is a good steady demand for ore 
on the part of local smelters, and this is likely to be the 
fact for some time to come. Fairly large shipments are 
being made from Cumberland shipping places to Scotch 
ports, but the exports from Barrow are only moderate. 
They have not been large for some considerable time. 
Prices are about the same, with good average qualities 
at 13s. 6d. to 15s. 6d. per ton, and the best ores are at 





20s. 6d. per ton net at mines. The importations of Spanish 
ore continue to be carried on without interruption. The 
demand is steady, and the price runs from 16s. to 18s. per 
ton delivered to West Coast furnaces. Irish ores are 
only brought into the district now and again. 


Steel. 

There is a busy state of affairs to report in most 
of the departments of the steel trade, but at the same 
time the full capacity of the works is not being called 
into requisition. Rails are being rolled at Barrow and 
Workington, and, in addition, the plate mills at Barrow 
and the wire and hoop departments are busy. The demand 
for steel rails is steady without being particularly active, 
and heavy sections are quoted at £6 5s. to £6 10s. per ton. 
For light rails there is a fair call, and the quotations run 
from £7 10s. to £8 per ton. Heavy sections of tram rails 
are being sold in limited quantities at £7 15s. per ton. 
For steel shipbuilding material there is a steady demand 
on local as well as general home account. and ship plates 
are at the recently increased rate of £7 12s. 6d. to £7 15s. 
per ton. For boiler plates the quotation is £8 5s. to £8 10s. 
perton. Hoops are at £9 5s., and represent a fair business. 
Shipbuilders and engineers are full of work, and will be 
busily employed for some time to come. 


Shipping. 
The shipping trade is fairly well employed. 
The exports of pig iron and steel rails, &c., are on coast- 
wise account at present, but some of the rails are for 
overseas vid Liverpool. The import trade is without 
material change. 


Fuel. 

The demand for coal is brisk, with good steam 
sorts at 15s. to 17s. per ton delivered. East Coast coke 
is in steady request at 20s. to 22s. per ton delivered. No 
Welsh coke is being used at present. Lancashire cokes 
are at 17s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Prospects Still Brightening. 


CompLaints of depression in the steel trade of 
the Sheffield district are becoming quite rare, for almost 
every firm seems to have been gradually absorbed into 
the developing boom, and the opinion generally held is 
that the weak spots of the industry will before very long 
disappear altogether. It has been contended in some 
quarters that the expenditure of so much money in material 
directly or indirectly connected with the war is merely 
‘*‘robbing Peter to pay Paul,’ but Sheffield happens to 
be playing the happy réle of “‘ Paul; ” so here, at any rate, 
there is no cause for grumbling. The output of Siemens 
steel is now simply stupendous—easily a record—and the 
production of war material of various kinds is necessitating 
the working at very high pressure of day and night shifts. 
Likely men who have never before been in a steel works 
are being impressed into the service and are earning good 
money. Indeed, such is the shortage in labour now that 
outside engineering firms of considerable importance are 
scouring the Sheffield district for men of all sorts, urging 
that it is as patriotic for them to respond to this call as 
it is to serve with the colours. The Belgian refugee is 
not being lost sight of. I mentioned last week that these 
men, when not of a military age, are being employed in 
several branches of trade here, and since then I have heard 
of Belgians skilled in motor vehicle construction finding 
lucrative employment in this district, where their services 
are proving very useful. In conversation this week with 
a director of one of the largest manufacturers of edge tools, 
I learnt that when the war broke out his firm’s trade with 
the Continent, and particularly Russia, was cut off “as 
if by a guillotine,’ and although it has since been gradually 
returning there are many difficulties, except as regards 
Government work, to face. For instance, there is the 
question of exchange rates, which are still dead against 
manufacturers here. Apart from that, and also from the 
question of debts which might be reasonably expected 
to remain ‘“ good ”’ until the conclusion of the war, very 
much money has been irretrievably lost. As an example, 
take the case of a Russian or a French firm to which Shef- 
field-made edge tools were being sent up to the moment of 
the declaration of war. The head of the firm has been 
called to the colours, his business has been broken up, and 
his name perhaps figures in the list of killed. The Sheffield 
firm has no redress, and that is an example of what has 
actually occurred in many cases, and it has spelt serious 
loss on this side. Then again, large consignments of steel 
products were in transit when the European storm suddenly 
broke, and of these nothing has since been heard and 
nothing may ever be heard of them. 


Belligerent Accounts. 


But the position is steadying itself, and where 
necessary, manufacturers with good foreign book debts 
which they cannot collect have the benefit of the Treasury 
scheme of advancing the money up to 50 per cent. It 
was not exactly all that some of the Sheffield steel firms 
desired. They have many thousands of pounds sterling 
at stake and a kind of State clearing house was what they 
were hoping to see established. I have had an interview 
on the subject with a member of Mr. Lloyd George's 
Committee that considered the whole subject, and he 
assures me that the difficulties in the path of anyone who 
attempts to arrange the credit and debit accounts of 
belligerent nations are well-nigh insuperable if the integrity 
of Britain, as the greatest commercial people, is to be pre- 
served. It is therefore hoped that the 50 per cent. plan 
will help the firms affected over the stile. It certainly 
seems to be working out all right, for all round, except 
in the silver-plate trade, things are looking most promising, 
and what may be lost in smaller Russian orders is being 
made up for by the enormous contracts now being entered 
into with the Government of that country for the supply 
of all kinds of tools and warlike productions. It would 
be impossible for Sheffield to undertake a greater volume 
of such orders than is now in hand, and even to keep 
abreast of present and expected demands big extensions 
to works are being everywhere rushed up. 
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Round the Works. 


And whilst these warlike departments are 
extremely busy, those devoted to products for the peaceful 
arts are expanding remarkably well. <A slight idea of the 
new business booked during the past week in this direction 
may be gauged from the fact that it includes large tonnages 
of special steel for Sydney, N.S.W., Johannesburg, Fre- 
mantle, Adelaide, Sekondi, Chicago, New York, and Mel- 
bourne ; cutlery for Trinidad, Dominica, Rio de Janeiro, 
and Winnipeg; hardware for Calcutta, Brisbane, and 
Spain; saws for Calcutta—several orders—Madras, and 
South America ; files for Lagos, Shanghai, Bombay, and 
Rangoon; shovels and spades for Fremantle and the 
Congo; tools for Ceara, Montreal, Cartagena, Seville, 
and Bilbao; chisels for Pernambuco: and anvil blocks 
for Delagoa Bay. Last week I mentioned that a large 
number of motor ambulances was being built here, and I 
have since learnt that the city’s activities in this section of 
industry includes motor transports, workshops, and 
kitchens and armoured motor cars, the last-named being 
particularly urgent orders. It is quite expected that 
work in this direction is likely now to increase, whilst the 
war lasts, for the life of an automobile ** at the front ”’ is 
only placed by the Government at three months. Cutlers 
are still very busy on work for the allied Governments, 
while in addition a constant stream of inquiries continues 
to flow into the city from markets formerly dominated 
by Germany, and although very many of these are being 
refused, it really seems possible for more of them to be 
converted into permanent business if local manufacturers 
would only tackle the question seriously and place them- 
selves in a position to accept the orders offered. 


The Bayonet Industry. 


A week or so ago reference was made in this 
column to the bayonet industry, which, I am informed by 
an authority on the local iron and steel trade, was being 
practised in Sheffield in the early part of last century and 
gradually died out in consequence of more modern methods 
adopted in the manufacture of these weapons elsewhere. 
Prior to 1889 a large proportion of our bayonets was 
““made in Germany,” but it was then discovered that in 
the test of actual warfare they twisted up, and the Govern- 
ment invited Sheffield to take up the industry again. 
The present position appears to be that whilst a certain 
number of these weapons is made in Birmingham, vastly 
more are manufactured by other firms in Sheffield and 
London, while a large quantity is turned out at the 
Government’s own works at Enfield. The official tests 
are very severe, but our infantrymen now, there is no 
need to add, carry no bayonets which are likely to fail 
at the crucial moment. 


Pig Iron, Billets, &c. 


So far the improvement noted in the pig iron 
market a week since has been more than sustained. West 
Coast hematite is now quoted up to 80s. for mixed numbers, 
and East Coast has advanced another shilling to 69s. 6d. 
to 70s. In common irons Lincolnshire makers have not 
changed their official quotations, but it will be remembered 
that for some time these have been purely nominal, as 
what business was done was subject to bargains at a few 
shillings lower than the official basis. The hardening 
tendency has raised prices in some cases to 56s. to 57s. 
for foundry and 56s. 6d. to 57s. 6d. for basic. Forge 
shows little change, but Derbyshire iron has improved in 
sympathy with other sections of the market. The demand 
for billets also seems better, and whilst basic values are 
steady at last week’s quotations acid qualities have moved 
up a trifle, Siemens being now quoted about £8 5s. and 
Bessemers about £7 15s. Swedish billets are, if anything, 
a little easier, though scarcely quotably so. Alloys show 
very few alterations as to values, except that tungsten, 
in view of the near approach of a regular English supply, 
is easier for delivery over the new year. Molybdenum is 
still very scarce indeed. 


Fuels. 


The continued shortage of empty wagons, through 
reducing productions to an appreciable extent, has con- 
siderably helped the colliery position. There is no 
improvement in the demand for shipment at the Humber 
ports, but an increased tonnage is again reported to the 
Mersey. The local demand for industrial consumption 
keeps on a very large scale, many works buying consider- 
able quantities in the open market. Collieries, therefore, 
that are well placed with contracts and have little to offer 
otherwise are in a strong position to demand small advances 
on best qualities. So far as the outside pits are concerned 
many are only working three and four days per week, and 
there is still a certain amount of selling pressure, although 
the market is far steadier than was the case a week or so 
ago. Slacks are showing a stronger tone, the recent 
improvement being fully maintained. There is no doubt 
the reduction in outputs has had a marked effect and 
prices are steady and firmer. Current quotations for 
steams are per ton at pits as follows :—Best South York- 
shire hards, 10s. 6d. to 1ls.; best Derbyshire hards, 
10s. 3d. to 10s. 6d.; second qualities, 9s. 6d. to 10s.; 
steam cobbles, 9s. to 9s. 6d. Regarding pit timber, there 
have been a few qualms amongst colliery owners as to the 
pit prop supply now that Germany has declared timber 
contraband, but some good shipments have nevertheless 
come to hand. The coke market is still poor, but rather 
better than last week, values having advanced slightly. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


War and the Outlook. 


TraDE in the North is still buffeting bravely 
against the unexampled obstacles with which it is faced, 
and the trend of events during the past month has given 
marked encouragement to business people. A more 
confident feeling has prevailed and business has been of 
a more widespread description. Of course, things are 
still far from normal in some industries, and must con- 
tinue so until, with the end of the war, markets at present 
closed to the northern traders are reopened. . But taking 


the war and all the difficulties and obstacles to trade it 
oceasions into account, the recovery in November as com- 
pared with September and October cannot be regarded 
otherwise than very satisfactory and encouraging. Certain 
branches of trade have enjoyed a period of increased 
activity, while others have shown a distinct improvement. 
The returns of unemployment are a sure index to the 
position of trade. It is gratifying to note that the number 
of men registered as unemployed on the North-East Coast 
at the present is less than it has been for some years. Most 
of the coal miners who were thrown out of work by the 
closing down of pits have secured employment elsewhere, 
large numbers having been drafted into the shipyards, 
where there is still a considerable shortage of men. The 
outlook for trade during the current month depends 
obviously on the course of the war, and traders can only 
hope that at least business will not be on a substantially 
lower scale than in November. Some substantial and 
decisive progress by the allied armies in Flanders would 
go a long way to stimulate further both the home trade 
and the trade with neutral countries. 


Cleveland Iron Trade. 


The course of events in the Cleveland iron trade 
during the past month has been decidedly satisfactory 
and encouraging. There has been a reaction from the 
undue depression in October, a more confident feeling has 
prevailed, a larger and more widely spread business has 
been done, and prices have returned to something like 
a remunerative level. While the shipments to foreign 
countries have been considerably better than those in 
October, the home trade has also been much more active, 
and substantial sales both for prompt delivery and for the 
early months of next year have been made. The ship- 
ments of pig iron during November amounted to 66,013 
tons, as compared with 56,406 tons in October, an increase 
of 9607 tons, and 58,923 tons in September. The ship- 
ments in November last year were 93,413 tons, or 27,400 
tons more than last month. Of the total of 66,013 tons, 
42,087 tons went abroad and 23,926 tons went coastwise. 
The largest foreign customer was Italy, which took 
14,575 tons—an unusually high total in recent times— 
and Sweden and Norway received 13,127 tons. Japan 
was third on the list with 6348 tons, Denmark took 
2825 tons, and Holland 2610 tons. No iron was dispatched 
to Russia, and France, usually a good customer for Cleve- 
land iron, only received 460 tons. Coastwise, Scotland 
took only 15,510 tons, as against 23,294 tons in October, 
but this falling off is explained by the fact that towards 
the end of the month the closing of the Firth of Forth 
to navigation compelled merchants to send the iron by 
rail. In estimating the outlook for the near future many 
considerations have to be taken into account. December 
is usually a quiet month for shipments, and in the cireum- 
stances it would be unreasonable to expect that the 
current month will prove an exception. ‘The very high 
freights and the scarcity of tonnage must also operate 
unfavourably. Everything depends on the course of the 
war; but in the meantime it is encouraging to note that 
the trade is in a very satisfactory condition. The market 
at the moment is stronger than it has been at any time 
during the past three months. Speculative buying in the 
warrant market—a good indication of the return of con- 
fidence—is steadily sending up prices, and the movement 
is fully reflected in the Cleveland market, where a larger 
volume of legitimate sales, mainly on home account, is 
being made. Consumers, who have been running on very 
low stocks and have over a long period worked from hand 
to mouth,” are now, with quotations steadily advancing, 
realising the necessity of covering themselves forward, 
with the result that some substantial orders, extending 
in one or two cases to the end of next year, have been fixed. 
The market quotation for No. 3 G.M.B. Cleveland pig iron 
has been advanced to 52s. 3d. for early f.o.b. delivery, 
whilst No. 1 is 54s. 6d.; No. 4 foundry, 5ls. 9d.; No. 4 
forge, 51s. 3d.; and mottled and white iron, each 50s. 9d. 


Hematite Pig Iron. 


Values of East Coast hematite pig iron are show” 
ing a firmer tendency, owing to a considerable advance in 
the cost of ore. Nominally, East Coast mixed numbers 
are 65s., but some producers are reported to be withdrawing 
previous offers at this rate, and are demanding up to 
67s. 6d. With prices so high consumers in the home 
market, who are fairly well stocked, are holding off, 
while foreign shipments have been almost totally stopped 
by the declaration of hematite as absolute contraband of 
war. Licences are obtainable for shipment to certain 
specified neutral countries, but the delay in procuring 
these licences from London seems to be such as to make 
business extremely difficult. 


Iron-making Materials. 


Business in foreign ore is conducted with extreme 
difficulty owing to the heavy increasing freights being 
demanded from Bilbao—Tees. Already as much as 7s. 6d. 
has been paid and 8s. is now asked. The reason for the 
advance is the scarcity of tonnage and the great delay to 
steamers on the East Coast. One steamer has recently 
taken as long as seven days to travel from Dover to the 
Tees. In the circumstances, where there is no freight in 
hand, the fixing of quotations is a matter of much uncer- 
tainty. Sellers are reluctant to commit themselves, 
but 20s. for best Bilbao Rubio of 50 per cent. quality, 
ex ship Tees, appears to be the minimum quotation. 
Consumers are anxious to replenish stocks, but they are 
unwilling to pay the prices demanded, and for the time 
being something like a deadlock prevails. Business is 
being done with good medium furnace coke at around 
17s. 6d. delivered at the works, but the quotation is show- 
ing a hardening tendency, in view of the advances in pig 
iron. 


Manufactured Iron and Steel. 


The works have not much to complain of regard- 
ing current employment. There is a heavy weight of 
work on the books, which in the majority of cases will 
enable the works to be kept at full pressure for many 
months ahead. At two or three of the large mills there is 
quite a congestion of work and some manufacturers are 
experiencing great difficulty in arranging reasonable 





delivery to their customers. Much controversy has arisen 
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recently as to the price at which the Government was bj 
supplied with galvanised sheets, but it appears to he more 
among the lay public than the local sellers. The caries, 
consignments of sheets were taken by the War-oitice at 
£13 10s. when quotations of £14 were fairly general, yt 
since then prices have moved down rapidly in sy pathy 
with the market. No doubt there has been a small margin 
of profit to the galvanisers between the market price and 
the contract price of the Government, but it has been 
small, and the fact must also be taken into consid ‘ration 
that while a maximum price was fixed there wag jo 
minimum. The Government is not taking such quantities 
of sheets as was expected, and with the export demand 
exhibiting but small improvement galvanisers are put to 
it to dispose of their output. Some cheap lots are now 
in the market, but best makers quote £11 10s. as \ minj. 
mum. A good tonnage of both iron bars and stc.| strip 
and other plates is being turned out, and with specifications 
coming in pretty freely prospects are bright for « con. 
tinuance of satisfactory trade. Under such encowraging 
conditions prices are firmly maintained. The shi; ment; 
of manufactured iron and steel from the Teesside «\istrict 
during November amounted to 55,909 tons—39,971 tons 
steel and 15,935 tons iron—as compared with 35,()52 tons 
in October, an increase of no less than 20,257 ton-. The 
August total was only 39,983 tons, while the toial for 
July, the month before the war, is only 949 tons |etter 
than last month. Of the total of 55,909 tons, 43,7) 0 tons 
went abroad and 12,199 tons were sent coastwise. India 
and Ceylon received 13,128 tons, as against 12,325 tons 
in October, and South America took 6999 tons, as .vaingst 
6312 tons. Australia showed the largest increase, laving 
taken 15,869 tons, as compared with only 3172 (ons in 
October. This week a fair amount of business is rej orted 
to have been transacted, although makers are actin. very 
cautiously as to forward sales. Several orders for ste! rails 
have been placed. The following are the principal :arket 
quotations :—Common iron bars, £8 to £8 2s. 6d.; best 
bars, £8 7s. 6d. to £8 10s.; best best bars, £8 |5s. to 
£8 17s. 6d.; packing iron, £6 5s.; iron ship angles, £8; 
iron engineering angles,-£7 10s.; iron ship plates, {7 5s.; 
iron girder plates, £7 5s. to £7 10s.; steel bars, Sicmens, 
£7 15s.; steel ship angles, £7 5s.; steel ship plates, £7 10s.; 
steel boiler plates, £8 5s.; steel engineering angles, £5 15s. 
to £6; steel sheets, singles, £8 5s. to £8 7s. 6d.; steel sheets, 
doubles, £8 10s. to £8 12s. 6d.; steel strip, £7 5s. to £7 7s. 6d. 
—all less 2} per cent. Heavy steel rails, £6 5s.; steel 
railway sleepers, £7 net f.o.b.; cast iron chairs, {4 5s, 
cast iron pipes, lfin. to 2}in., £6 7s. 6d.; 3in. to 4in., 
£5 7s. 6d.; 5in. to 8in., £5 12s. 6d.; 10in. to 16in., £5 Lds.; 
18in. to 24in., £5 15s.; cast iron columns, plain, £7 7s. 6d.; 
floor plates, £3 10s., f.o.r. at makers’ works. 


Realised Prices of Manufactured Iron. 


The improvement which has taken place in the 
selling prices of manufactured iron since the outbreak of 
war is reflected in the report for the two months ended 
October 30th, issued on Tuesday by the accountants 
to the Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of 
England. They certify that the average net price realised 
by the firms in the North-East of England was 
£6 19s. 0.56d. per ton, an increase of a little over 5s. 
per ton on the price of the previous two months. This 
advance is due in a large measure to the elimination of 
foreign competition, particularly from Germany. The 
sales, however, show a small decrease of 470 tons, the 
total being 8546 tons, as compared with 9016 for the pre- 
vious two months. Nevertheless, the return is a very 
satisfactory one considering the difficulties in business 
occasioned by the war. Ironworkers’ wages are ruled by 
a sliding scale based on the return, and in accordance 
with that arrangement there will be an advance of 3d. 
per ton on puddling and 2} per cent. on all other forge 
and mill wages, to take effect immediately. 


Shipbuilding and Engineering. 


Whatever the prospects elsewhere may be, there 
is no possibility of depression in the shipbuilding on the 
North-East Coast for a considerable period. To work off 
existing contracts for merchant vessels alone will take 
at least twelve months, and as additional vessels are 
being arranged from time to time, and taking into account 
the large amount of naval work that is under construction, 
the prospects are exceedingly bright. Complaints are 
rather numerous of a scarcity of skilled hands in many of 
the shipyards—a fact which illustrates the activity. Up 
to about a month ago the booking side of the trade was in 
a state of flux. Uncertainty as to the course of the war 
put a stopper upon enterprise, and the position was arrived 
at that while there was tremendous pressure in the yards 
doing Admiralty work, there was a good deal of idleness 
in private yards, owing to the lack of material and to the 
indifference of owners as to the time of delivery. The 
latter drawback has of late been removed. The abnormal 
appreciation in freights has led to renewed inquiry on 
the part of owners. The sole question now is one of cost, 
shipowners being at last optimistic as to the issue of the 
war. What causes them to hesitate is the highly increased 
price of materials. Nevertheless, orders are being placed, 
and the general outlook is so good that it is very doubtful 
whether lower prices will obtain within any reasonable 
period. For up-to-date tramp boats of from 7000 to 
8000 tons the current figure runs up to about £63,000 or 
£64,000, or £8 a ton. Three weeks since the quotation 
was £7 and six weeks ago it was about £6 a ton—a rapid 
advance. Several new orders are announced this week. 
Hall Brothers, of Newcastle, have contracted with the 
Sunderland Shipbuilding Company for a large tramp 
steamer; Burnett and Co., of Newcastle, have ordered 
two large colliers from Wood, Stanner and Co., Bill Quay ; 
and orders for three cargo boats for Cardiff owners have 
been placed at Sunderland. There is unprecedented 
activity in the engineering trade, and much overtime is 
being worked. The requirements of the Admiralty and 
the War-office are taxing the capacity of such firms as 
Elswick to the utmost, and this activity has reacted 
favourably upon other concerns which are not usually 
engaged upon Government work. Railway rolling stoc{, 
the production of nickel, copper, galvanised sheets and 
other orders for the Government, transport vehicles and 
aeroplanes are all giving pressing employment, and the 
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erowing every day. The slump in the coal trade caused 
by the restriction of exports is providing an opportunity 
of carrying out improvements at many pits which were 
difficult to effect when work was in full swing. ‘Two or 
three big electrical installations which had been contracted 
for in Germany prior to the war are now being under- 
taken by English firms in the North, which will thus have 
opportunity of showing that Germany is not quite 
yre-eminent in electrical progress as many people 
supposed. One very large contract in connection with a 
Durham group of collieries was thus diverted only the 
other day. Besides all this engineering activity, there is 
a large amount of marine and locomotive work. 


the 
so | 


The Coal Trade. 


The general situation in the northern coal trade 
dovs not show much alteration. Business is still held up 
hy tonnage shortage and high freights. Meanwhile there 
is « heavy inquiry for fuel from France and the Bay ports 
generally. Colliery positions are unchanged—some are 
favoured by tonnage, whilst others are experiencing the 
reverse. On the whole, orders come in up to the recent 
average, and just barely sufficient to keep the Northumber- 
land and Durham pits working more than half the normal 
time. The inquiry for steams is rather quieter, but best 
Blyths are steadily held. Secondary grades are quoted 
weak. Steam smalls are in moderate supply and steady. 
In the gas coal trade the demand is heavier, but held in 
check by the high freights. Best gas coals are firm, and 
seconds steady. Coking fuel and bunkers show a slight 
improved demand, but not sufficient to affect prices. Gas 
coke is also in better inquiry, and the tone is steadier. 
A report is circulating that the Elba Ironworks have 
placed a large order for coals in America for delivery over 
next year, but full particulars have not appeared. This 


‘company usually takes its supply from Durham ; hence, 


a good deal of curiosity is evinced as to the accuracy of 
the report. Regarding the reported buying of German 
coal in heavy quantities by the London gas companies 
early this year, northern coalowners are now wondering 
how matters stand. Up to now no supplementary inquiries 
to fill the hiatus have been heard of in this district. The 
Horden Collieries, Limited, are closing Blackhall Colliery 
temporarily and employing the whole of the hands at 
Horden Colliery, owing to the fact that up to date over 
1000 of their employees at Horden, Shatton and Blackhall 
have joined the Colours. As the company has a good deal 
of permanent work still to carry out at Blackhall to com- 
plete the underground arrangements, the temporary 
transfer of the workmen to Horden will give it an 
opportunity to complete its arrangements more con- 
veniently. Previous to the outbreak of war, the Blackhall 
Colliery was employing over 400 men and boys, and the 
daily output of coal was nearly 500 tons. The pit is a 
new one, and is being rapidly developed. Market quota- 
tions are as follows :—Northumberlands: Best Blyths, 
13s.; seconds, 10s. 9d.; unscreened, 10s. to 10s. 6d.; 
households, 14s.; bunkers, 10s. to 10s. 6d.; best smalls, 
8s.; Tyne prime steams, 12s. to 12s. 6d.; Tyne second 
steams, I1s.; special smalls, 9s. to 9s. 6d.; ordinary 
smalls, 7s. 6d. Durhams: Best gas, 12s. 6d.; second gas, 
10s. 9d. to 11s.; special Wear gas, 13s.; smithy, 10s. 6d.; 
coking unscreened, 10s. to 10s. 6d.; coking smalls, 9s. 
to 9s. 6d.; ordinary bunkers, 10s. 4$d. to 10s. 6d.; best 
bunkers, Ils. 6d.; foundry coke, 19s. to 20s.; furnace 
coke, 17s. 6d. to 18s.: gas coke, 10s. 6d. to Ils. 6d. The 
freight market continues very strong for French ports, 
and Mediterraneans are also very firm. 


Testing Steel Plates. 


At a meeting of the members of the North-East 
Coast Institution of Engineers and Shipbuilders at New- 
castle a paper was presented by Mr. W. J. B. Wilson, 
entitled ** The Remarkable Failure of a Consignment of 
Steel Plates.” The paper described how the material for 
the shell of an ice-breaking passenger steamer, after having 
been tested and passed under the rules laid down by 
Lloyd’s and characterised by the surveyor as excellent, 
failed entirely to stand the ordinary work of the shipyard, 
and was subsequently condemned by Lloyd’s Registry, 
notwithstanding that it fulfilled all the requirements of 
the testing rules. Exhaustive tests showed that before 
being rivetted the plates could be punched, bent and 
hammered, but that after having been rivetted the steel 
was spoiled altogether. It cracked easily at a single blow 
from a hammer weighing about 6 lb., the steel cracking 
hetween the holes and the edges. A chemical analysis 
was made of the steel by Professor J. O. Arnold, of Sheftield 
University, who reported that the material appeared to 
have been overheated in the manufacture and gravely 
injured by the operation. This overheating would take 
place in manufacturing the plates from the slab ingots. 
** When such ingots are heated to too high an initial tempera- 
ture and rolled, they leave the rolls at too high a tempera- 
ture, cool too slowly and crystallise, and if such plates are 
stacked in heaps to cool, it is obvious that the cooling 
is still slower and the crystallisation more perfect, and 
hence more dangerous.”” The conclusions come to by the 
author were that the ordinary methods of testing in this 
case were insufficient to detect the bad material, and 
certainly seemed to place the shipbuilders and others in a 
position of grave risk. 





NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Stronger Markets, 


WE are now entering upon the last month of 
1914, and the prospects of a strong finish to the year are 
more favourable. The boom in shipping is maintained, 
and with a scarcity of tonnage shipowners are obtaining 
rates undreamt of a month or two ago, and a natural 
consequence has been the placing of contracts for new 
merchant vessels. The improvement in the shipbuilding 
trade has naturally had a stimulating effect on the steel, 
while a better tone is now also prevailing in the iron trade. 
Further, the improvement is reflected in the revival in 
pig iron warrants, while the coal trade continues active, 
and the tendency of the market upward. Although, in 


comparison with last year trade in general is not so good, 





it must be remembered that 1913 was an exceptional year, 
and therefore it is a matter for congratulation that, while 
one or two branches of industry are in a slightly worse 
position than in normal times, others, again, are practi- 
cally as good as last year, and in one or two instances are 
evén better placed than a year ago. Furthermore, those 
trades less favourably placed are even now better off 
than they were a month or two ago, and, generally speak- 
ing, the industrial outlook all round is considerably im- 
proved. 


Shipbuilding and Shipping. 


In addition to those reported last week, contracts 
have been placed for four steamers of 8000 tons dead- 
weight carrying capacity and two of 9000. Of the former, 
two will be built by Messrs. Charles Connell and Co., 
Scotstoun, and two by Messrs. Mackie and Thomson, 
Limited, Irvine, while the latter two will be constructed 
by Messrs. Napier and Miller, Limited, Old Kilpatrick. 
There has also been a number of orders recently which 
are not being reckoned as new work just at present. This, 
combined with a good many unconfirmed rumours—some 
of which are doubtless true enough—will, it is estimated, 
bring the real November measurement of new work on 
the Clyde somewhere near the total of 200,000 tons. In 
this respect the month seems to be absolutely unpre- 
cedented. A good market also exists for new tonnage for 
sale on the stocks or almost completed. The Clyde out- 
put for November consisted of 15 vessels, of 38,895 tons 
in all, compared with a tonnage of 68,992 in November 
last year. For the eleven months to date the tonnage 
amounts to 440,764, compared with 628,816 in the same 
period last year. No one can forecast with any degree 
of certainty what the trade conditions will be at the close 
of the war, but it is evidently the belief of British ship- 
owners that the British mercantile marine will be in a more 
predominant position than ever, and will carry an even 
larger proportion of the world’s traffic than it did previous 
to the hostilities. There is, of course, the possibility of 
poorer times for the owners in the event of the throwing 
back on the freight market of the tonnage at present 
chartered by the Government synchronising with the com- 
pletion of the huge amount now being ordered. On 
the other hand, it must be remembered that very little 
has been placed in the way of new tonnage for some 
months back, and nothing has yet been done to replace 
the mercantile wastage due to the war. The ultimate 
disposal of the war captures has also to be taken into 
account, but even including these there is no reason to 
anticipate that the trade of the world will be insufficient 
to provide employment for the aggregate tonnage likely 
to be on the register of the United Kingdom about a year 
hence. 


Result of Forth Closing Order. 

Owing to the closing order affecting the upper 
Forth ports, steamers have been diverted from Grange- 
mouth to Leith, and men employed on the railway at the 
former port have been transferred to the latter to cope 
with the increased traffic there. A large proportion of 
the office staffs of several of the shipping houses have 
also been sent to Leith, from which port the Grangemouth 
trade will be temporarily conducted, and dock labourers 
have also been despatched to attend to the loading and 
discharging of vessels. The pig iron trade at Grange- 
mouth is practically stopped, only two vessels having 
arrived during the week. The coal exports were only 
6329 tons, compared with an average in normal times of 
49,000 tons per week. Numbers of the dockers are find- 
ing employment in other ports, and some of the coal hoist 
workers have obtained work in the local sawmills, which 
are exceptionally busy with Government work. 


Proposed New War Factory on the Clyde. 

Negotiations are proceeding regarding the esta- 
blishment of new works for the making of war appliances 
at one of the large naval construction establishments on 
the north side of the Clyde, near Glasgow. The work 
in question is quite new to the West of Scotland so far 
as manufacture is concerned, and it is expected to provide 
employment for highly skilled workmen. One difficulty 
which confronts the promoters of the scheme is the scarcity 
of skilled men, although it is not expected to prove an 
insurmountable obstacle in an engineering area like the 
Clydeside. It is said to be probable that Corporation 
land will be temporarily leased to accommodate the new 
undertaking, provided suitable arrangements can be 
made with the present tenant. 


Timber. 


An improvement has been noticeable in’ the 
timber trade during the past week. The demand _ is 
to a large extent confined to shipbuilding and box- 
making requirements, but inquiries from other sources 
have been more prominent. Prices, which have shown 
a hardening tendency for some time, have become much 
firmer, in sympathy with the abnormal rise in freights, 
together with light imports and small stocks. The price 
of pitch pine, for example, has been raised from 10 to 
15 per cent., and the rise in freights of pine and spruce 
deals represents an addition of at least 25s. per standard 
on present values. Furniture woods of all descriptions 
have also gone up in price to the extent of 10 per cent. 
Inquiries from local shipyards are fairly numerous, and 
quite a number of transactions are reported in teak logs 
and planks, pitch pine, elm, and Oregon pine. Imports 
are still unusually light. 


Pig Iron. 


The tone of the Scotch pig iron trade kas shown an 
improvement during the week. Inquiries have been more 
numerous and consumers are more inclined to anticipate 
their requirements, and to abandon the policy of hand-to- 
mouth purchasing which they have followed for a consider- 
able period. Prices are steadier, and in the case of hema- 
tite iron makers are now asking 70s. per ton. The number 
of furnaces in blast in Scotland is 72, the same as in the 
preceding week, and three less than in the corresponding 
week of 1913. The import of pig iron to Grangemouth 
from Middlesbrough and district amounted to 1429 tons 
for the week. 


Quotations. 

The prices of Scotch makers’ iron have again 
been raised, and are as follows :—Monkland, f.a.s. at 
Glasgow, No. 1, 63s. 6d.; No. 3, 62s.; Govan, No. 1, 63s.; 
No. 3, 62s.; Carnbroe, No. 1, 67s. 6d.; No. 3, 63s.; Clyde, 
No. |, 68s. 6d.; No. 3, 63s. 6d.; Gartsherrie, Summerlec, 
Calder and Langloan, Nos. 1, 69s.; Nos. 3, 64s.; Glen- 
garnock, at Ardrossan, No. 1, 70s.; No. 3, 65s.; Eglinton, 
at Ardrossan or Troon, No. 1, 63s.; No. 3, 62s.; Dalmelling- 
ton, at Ayr, No. 1, 64s.; No. 3, 62s.; Shotts, at Leith, 
No. 1, 69s.; No. 3, 64s.; Carron, at Grangemouth, No. 1, 
70s. 6d.; No. 3, 65s. 6d. per ton. 








Firmer Warrants. 


The boom in shipbuilding and the better trade 
reports, together with the satisfactory news regarding the 
progress of the war, have had a favourable effect on the 
Glasgow pig iron warrant market. In the course of the 
week an increased business has been done in Cleveland 
warrants at advanced prices. Business was done during 
the week at 51s. 6d. per ton cash, and the closing price of 
51s. 44d. cash buyers showed an advance of Is. I}d. per 
ton over the preceding week. The turnover for the week 
amounted to 14,000 tons. 


Finished Iron and Steel. 


The outlook in the Scotch steel trade is consider- 
ably brighter, and while there has been no official change 
in prices, everything seems to point to an upward tnove- 
ment. Many consumers are accordingly booking up 
their present and prospective requirements, and contracts 
are being entered into by merchants and others in case 
prices may suddenly advance. Steel makers report that 
they are not now finding so much difficulty in keeping 
their plate mills employed. Sectional makers are also 
better placed for orders in the heavy department, and 
their light mills are full for months ahead, principally 
with Government work. A better inquiry has been 
experienced during the past week, and steel makers have 
booked some fair lines for home delivery. Prices have 
steadied, but in the meantime merchants are not find- 
ing the makers disposed to accept their offers, an 
the sharp rise in hematite iron has to a large extent 
neutralised the advance secured on th> price of steel. 
No improvement has taken place in the export demand. 
Black sheet makers are, generally speaking, as fully 
employed as the plants in operation will permit, but 
owing partly to the state of the labour supply, work is 
somewhat restricted. Malleable iron makers report that 
specifications continue scarce, and although inquiries are 
expanding, work is what is really required at the moment. 
Outputs are fairly regular, but it would be quite possible 
to increase them if makers could secure more specifications, 


Wages in the Iron Trade. 


Intimation has been made to the joint secretaries 
of- the Scottish Manufactured Iron Trade Conciliation 
and Arbitration Board by Mr. John M. MacLeod, C.A., 
Glasgow, to the effect that ‘ In terms of the remit, I have 
examined the employers’ books for September and October, 
1914, and I certify the average net selling price brought 
out is £6 15s. 6.32d. per ton.” This means an increase 
of 2} per cent. in the wages of the workmen. 


The Coal Trade. 


The Scotch coal trade continues in a satisfactory 
condition considering the circumstances. In the western 
district most qualities are in active demand, and prices 
are firm. It was feared that the high rate of freights 
would tend to curtail shipments, but the very opposite 
appears to be the case, and the clearances from the district 
are well up to the average. Best splints are very full, 
while best ells are busier than ever. Navigations are in 
good demand, and steams appear to be the only unsatis- 
factory sort among large coal. Washed produce is in 
strong demand at recent prices. The position in Fifeshire 
is fairly good, but the bulk of the business is confined to 
smalls. The Lothian collieries are moderately active at 
the moment, but business is uneven and uncertain. It 
is anticipated that the extra pressure at the Leith docks 
will have an adverse effect on the collieries in the district. 
The aggregate shipments from Scottish ports during the 
past week amounted to 231,601 tons, compared with 
224,285 in the preceding week, and 335,767 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Tue coal market has this week marked no develop- 
ment of note beyond the fact that it is not so depressed 
for early loading as was the case during the past fortnight. 
The tone at the opening of the week was a shade brighter, 
not for the reason that new business was more plentiful, 
but for the fact that tonnage previously chartered had 
come along more freely, and there were not so many 
collieries in extremis for the want of ready tonnage to 
enable them to clear wagons and continue working at the 
pits. The market has not been free from worry in this 
respect, as a number of colliery salesmen must have been 
disappointed on Monday when they found boats had not 
come to hand over the week-end as had been expected, 
and, naturally, their arrangements for the best part of the 
week at any rate were entirely dislocated. The arrivals 
of steamers over last week-end rather more than balanced 
outgoing vessels, but though there was some satisfaction 
to be derived from this fact, it was poor consolation to 
those who were left in difficulties for the want of ready 
boats. Not so much has been heard of pit stoppages, 
although it was inevitable that short time had to be worked 
at a number of pits. The reason, or at any rate part 
reason, is not very far to seek, as it is estimated that quite 
10,000 wagons are off this market and are now at 
various depots in the North on Admiralty service, the 
trucks having been used to transport coal across 





country. The absence of so many wagons is bound 
| to have an appreciable effect on the position, as col- 
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lieries are left with a narrower working margin. Their 
supplies of available trucks are all the sooner exhausted, 
and the quicker are they on the verge of compulsory 
stoppage of work at the pits. However, all things con- 
sidered, the collieries have got along as well as could be 
reasonably expected ; but it is too much to expect a very 
great improvement on the present conditions, as the con- 
tinuous bad weather is certain to delay tonnage and con- 
tinue to throw things out of gear, while it has to be remem- 
bered that chartering last week was little more than 
250,000 tons, which is very considerably below the total 
requisite to keep the coal trade going, even making allow- 
ance for substantial reduction in output. Merchants are 
disposed to take up only such tonnage as they are abso- 
lutely compelled to do in order to fulfil their contracts at 
such times as these when freight rates are even more than 
double what they were a month or two ago. There seems 
to be no limit to the height to which values are going, 
Port Said having been fixed this week several times at 
20s., which is Is. 6d. above the highest figure paid during 
the last boom in shipping. But even this price does not 
induce much fresh tonnage to come along, which all indi- 
cates the genuine scarcity of supplies. For this reason 
much improvement in coals cannot be looked forward to 
except in a few directions ; but, generally speaking, the 
best that can be hoped for is the elimination of the pro- 
nounced weak spots for immediate loading in order to 
obviate stoppages. 
LATER. 


The market has not sensibly altered, and business gene- 
rally is very restricted. Collieries continue to suffer from 
the effects of delayed tonnage as a consequence of bad 
weather. The result is that there is a demand for ready 
boats, which cannot by a long way be satisfied. There is 
very little being done for forward shipment, although 
it is known that there is a heavy demand from France 
for supplies. Merchants, however, are afraid to look at 
business on the c.i.f. basis, as instead of freights showing 
any easing off rates continue very firm. Values of coals 
of all large qualities remain purely nominal, but the 
difficulties in which collieries are being placed by tonnage 
being backward are reflected iz a readiness on the part 
of salesmen to concede lower prices for spot shipment. 
Small coals for early loading still remain about 10s. 6d. 
for best bunkers, 9s. 6d. to 10s. for seconds, and up to 
7s. 9d. for best cargo sorts, and sellers find it difficult to 
improve on these figures, but for later in the month, 
when collieries will be banking supplies to carry them over 
the Christmas vacation, sellers are asking 10s. 9d. for 
best bunkers. Pitwood has displayed a firmer tone, as 
the result of shorter supplies arriving, and the quotations 
are 23s. to 23s. 6d., with some importers demanding 24s. 


Miners and Craftsmen. 


Efforts to secure the amalgamation of the South 
Wales Miners’ Federation and the South Wales Associa- 
tion of Colliery Enginemen and Stokers have failed. It 
was suggested that the Federation should take over the 
whole of the Association’s liabilities, arrange for the 
agents to be retained and also for the representation of 
the Association on the Federation Council and on the 
Conciliation Board. A ballot of the members of engine- 
men and stokers was taken, but though a majority favoured 
amalgamation they failed to secure the three-fourths 
majority required by rule to disband the organisation. A 
deputation of the Association attended a meeting of the 
Federation Executive Council on Tuesday and reported 
on the steps taken to secure amalgamation, and having 
failed to obtain the requisite majority, it asked the 
Federation to consider another form of affiliation, but the 


Federation Council decided against this proposal. Under 
these circumstances, the Enginemen’s and_ Stokers’ 


Association at a subsequent meeting agreed that nothing 
further could be done, and that it should continue its 
work as heretofore. 


Shipments Foreignwise. 


It is a matter of some satisfaction, and indeed of 
surprise, that foreign exports last week turned out so well. 
With the knowledge that numbers of pits were idle, that 
tonnage was insufficient in dock, and that very little was 
offering on the freight market, and that new business was 
slow, the probabilities are that nine out of ten would have 
expected a falling off in the returns ; but this was not the 
case. The fact is overlooked that the absence of even 
normal pressure on dock appliances and facilities. rather 
contributes to quicker dispatch; that is, provided the 
dock sidings do not get too congested with loaded trucks. 
It is because boats have been loaded so quickly and sent 
to sea that the totals of steamers in dock rather mis- 
represent the actual amount of work done at the docks. 
Foreign shipments from the ports of Cardiff, Newport, 
Swansea, and Port Talbot reached 398,195 tons, exclusive 
of Admiralty supplies. This figure, although showing a 
loss of 175,272 tons as compared with the corresponding 
period of last year, was an improvement on the returns of 
the week preceding, when 367,121 tons were dispatched. 
From the port of Cardiff alone the total was 251,881 tons, 
which was less by 102,136 tons than the quantity at the 
same time of 1913. Of the amount shipped, Genoa took 
30,276 tons; Rouen, 17,425 tons; St. Nazaire, 15,763 
tons ; Rio de Janeiro, 13,733 tons ; Buenos Aires, 11,420 
tons ; and Barcelona, 11,965 tons. Newport showed quite 
a wonderful recovery from the previous week, when only 
48,349 tons were shipped, as this figure was increased to 
$1,537 tons, which, set against the total for the correspond- 
ing period of last year, only displays a falling off of 26,456 
tons. Swansea, instead of gaining, marked a decline, as 
exports were 45,343 tons, as against 52,980 in the week 
before, or 31,837 tons lower than in the same week of 
1913. Port Talbot did not come out well, as the amount 
exported was 9434 tons, the figure for the corresponding 
period of last year being 14,843 tons higher. Several 
collieries were idle in the neighbourhood of Port Talbot 
on one or two days in the early part of last week. 


Values. 


On the whole there has not been much change in 
values of large coals as compared with last week. Nomin- 
ally prices are on the same level, but the difference is that, 
with weak spots to some extent eradicated, colliery sales- 





men are not compelled by circumstances to accept con- 
siderably below the quotations ruling. Best Admiralties 
still range from 20s. to 22s. according to position, and 
ordinary seconds from 17s. to 18s. Best drys are a little 
elastic still and vary from 18s. to 19s., while the ordinary 
descriptions have improved slightly and command about 
17s. to 17s. 6d. Monmouthshires are not perceptibly 
better, while No. 3 Rhondda coals are very steady. No. 2 
Rhondda have rather improved, the through coals meeting 
with a better demand for bunkering purposes. Nuts and 
beans command high figures, but the feature of the market 
has been the pronounced strength of small coals. Best 
bunker smalls opened on Monday with a very firm tone 
and were practically unobtainable under 10s. 6d., as 
against 9s. to 9s. 6d. in the early part of last week. Second 
qualities now command 9s, 6d. to 10s., while cargo sorts 
have stiffened to 7s. to 7s. 9d. for the better descriptions 
and 5s. 6d. to 6s. 6d. for inferiors. This enhancement of 
values comes about purely as the result of the short work- 
ing of collieries and diminution in output. Coke is very 
steady, but new business for patent fuel is slow to come 
along. The position of one firm is better than last week, 
but prices have not advanced. Pitwood is steadier and 
values range about 22s. 6d. to 23s. 


Labour Matters. 


So far as the coalfield is concerned there is very 
little of note to record, except that the trouble at the 
collieries of D. Davis and Sons, at Ferndale, Tylorstown, 
and Bodringallt, has been temporarily smoothed over, as 
the men have now withdrawn the notices tendered to 
terminate contracts. The men alleged that the manage- 
ment was doing away with old customs and reducing wages, 
and as a consequence handed in fourteen days’ notice, 
but since then the manager of the collieries has promised 
to discuss the grievances provided the notices were with- 
drawn, and the men have agreed to accept the advice of 
their leaders. At the docks work has not been so active 
on account of a falling off in the number of cargoes to 
discharge ; but in the ship repairing industry employ- 
ment is brisk and is, in fact, better than at any time since 
the war started. In some cases complaints of shortage 
of labour have been heard. With so much new tonnage 
coming out shipowners look forward to good times in the 
future. : 


Approximate Prices. 


Steam coal: Best Admiralty large, 20s. to 22s.; 
best seconds, 18s. 6d. to 19s.; seconds, 17s. to 18s.; 


ordinaries, 16s. to 16s. 9d.; best drys, 18s. to 19s.; ordinary 
drys, 17s. to 17s. 6d.; best bunker smalls, 10s. 3d. to 
10s. 9d.; best ordinaries, 9s. 6d. to 10s.; cargo smalls, 
7s. to 7s. 9d.; inferiors, 5s. 6d. to 6s. 6d.; washed smalls, 
9s. 6d. to 10s. 6d.; best Monmouthshire black vein, large, 
16s. 6d. to 17s.; ordinary Western Valleys, 16s. to 16s. 3d.; 
best Eastern Valleys, 15s. to 15s. 6d.; seconds, Eastern 
Valleys, 14s. 6d. to 14s. 9d. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to 19s.; 


No. 3 Rhondda large, 16s. 6d. to 17s.; smalls, 12s. to 
13s.; No. 2 Rhondda large, 13s. 6d. to 14s.; through, 


lls. to lls. 6d.; smalls, 7s. 6d. to 8s.; best washed nuts, 
17s. to 18s. 6d.; seconds, 14s. 6d. to 15s.; best washed 
peas, 15s. to 15s. 9d.; seconds, 13s. 6d. to 14s. Patent 
fuel, 16s. to 16s. 6d. Coke: Special foundry, 29s. to 
30s.; good foundry, 22s. to 25s.; furnace, 17s. to 19s. 
Pitwood ex ship, 22s. 6d. to 23s. 


Newport (Mon.). 


Monmouthshire coals have barely shared in the 
slight improvement manifest in other descriptions, purely 
because of the insufficiency of tonnage supplies. At the 
beginning of the week the undertone was, if anything, 
brighter, but it did not materialise in actual prices. 
Tonnage is wholly inadequate to put collieries even on a 
moderately busy footing. Best black veins are nominally 
quoted at 16s. 6d. to 16s. 9d., but less than 16s. 6d. could 
be done for prompt supplies, while Western Valleys do 
not command more than 15s. 9d. to 16s. at the most, and 
more advantageous terms could doubtless be secured by 
buyers with ready tonnage. The weakest section of all 
is Eastern Valleys, the superior and inferior qualities 
being much on a par as regards position. Small coals 
are a steadier market, but as regards patent fuel very 
little business has been transacted. The Arrow patent 
fuel works, which have been stopped for the past three 
weeks, are expected to resume operations on Monday next. 
Approximate values :—Steam coal: Best Newport black 
vein, large, 16s. 6d. to 16s. 9d.; Western Valleys, 15s. 6d. 
to 15s. 9d.; Eastern Valleys, 14s. 9d. to 15s. 3d.; other 
sorts, 14s. to 14s. 6d.; best smalls, 6s. 6d. to 7s.; seconds, 
6s. to 6s. 6d. Bituminous coal: Best house, 18s. to 19s.- 
seconds, 16s. 6d. to 17s. 6d. Patent fuel, 16s. to 17s. 
(nominal). Pitwood, ex ship, 23s. to 23s. 6d. 


Swansea. 


The market for anthracite coals has this week 
displayed a firmer tone, and prices realised show an 
improvement so far as large coals are concerned. Swansea 
Valley and red vein have been in good demand. The 
tendency of machine-made cobbles and nuts to advance 
has been maintained, but there has been no change in 
beans and peas, while rubbly culm and duff continue 
very plentiful and depressed in value. Steam coals have 
shown no movement. The cry everywhere is for more 
tonnage, and rates are steadily rising. Approximate 
quotations :—Anthracite: Best malting, large, 22s. to 
24s. net; second malting, large, 20s. to 21s. 6d. net; 
big vein, large. 19s. 6d. to 22s., less 24 per cent.; red vein, 
large, 16s. 6d. to 17s., less 2} per cent.; machine-made 
cobbles, 24s. 6d. to 26s. net ; French nuts, 26s. to 27s. 6d. 
net; German nuts, 25s. 6d. to 27s. net; beans, 17s. 6d. 
to 18s. 6d. net; machine-made large peas, 12s. 3d. to 
13s. net ; rubbly culm, 3s. 9d. to 4s. 3d., less 25 per cent.; 
duff, 2s. 6d. to 2s. 9d. net. Steam coal: Best large, 
18s. 6d. to 22s., less 2 per cent.; seconds, 17s. to 18s. 3d., 
less 24 per cent.; bunkers, 10s. 6d. to 11s. 9d., less 24 per 
cent.; smalls, 5s 3d. to 6s. 6d., less 24 per cent. Bitu- 
minous coal: No. 3 Rhondda, large, 17s. 6d. to 18s., 
less 2} per cent.; through and through, 13s. 6d. to 14s., 
less 24 per cent.; smalls, 9s. 6d. to 10s., less 24 per cent. 
Patent fuel, 15s. 9d. to 16s. 3d. less 24 per cent. 





Tin-plate Trade, &c. 


There is no relief so far from the prohibition on 
the exportation of tin-plates to Holland, Denmark and 
Sweden. Applications have been made for licenses to 
ship tin-plates, but it is feared that some time must 
elapse before such licences can be granted, even assuming 
that it is decided to grant them. There are now about 
150 mills idle out of the 581 mills in this industry, but 
there is nothing like the amount of unemployment that 
would be imagined. As a matter of fact, in some districts 
ynillmen are fully employed. So many men have joined 
the Army, that the custom has been adopted of dividing 
work by increasing the number of shifts. Men who 
formerly worked three eight-hour shifts are now working 
four six-hour shifts, and there are cases of six four-hour 
shifts being arranged at a mill. This method has the 
effect of increasing the production per mill while a reduc. 
tion of day wage costs or other economies are effected, 
which is satisfactory from the employers’ point of view, 
It also has the effect of keeping other mills from restarting 
as a higher production is obtained with fewer mills. As 
regards day-wage men, a large number have also joined 
the Army, and employers have arranged not to dismiss 
surplus men, but to put all on short time. Steel works 
are running fairly well, but the industry suffering most 
is that of galvanised sheets, which is slow to recover, 
There is reason to hope that before long a good inquiry 
will come to this country for galvanised sheets of ail 
descriptions. At present there are only about 50 per 
cent. of American sheet mills at work, and from this it 
is concluded that the Americans have not captured much 
of this trade. The announcement is made officially that 
the Albion Steel Works at Briton Ferry have been pur- 
chased by the Briton Ferry Steel Works Company, and 
the price is £30,000. The Albion Works were opened in 
1894, and are fitted with the Siemens furnace, and employ. 
about 200 to 300 hands. The Briton Ferry Steel Works 
Company is a very successful undertaking, and is advan- 
tageously situated as regards carriage, both by sea and 
land. Under the management of Mr. H. Eccles, the 
company has been supplying steel sheets and tin-plate 
bars to tin-plate works in West Wales. Mr. Eccles was 
one of the prime movers in the establishment of the 
Llanelly Steel Works, which is a highly prosperous concern, 
The Albion Steel Works are situated at Briton Ferry not 
far from the Briton Ferry Steel Works. 

The returns from the Swansea Metal Exchange show 
that the total number of boxes of tin-plates received froin 
works during the previous week was 60,172, while ship- 
ments only amounted to 10,663 boxes, the stock remaining 
at the docks being 271,287. For the week previous, the 
figures were 49,982 boxes received from works, 63,363 
boxes shipped and 221,778 boxes in stock. The following 


are the official prices:—I.C., 20 x 14 x 112. sheets, 
12s. Od.; I.C., 28 20 56 sheets, 13s. to 13s. L}d.; 
I.C., 28 x 20 112 sheets, 25s. 6c.; LC. ternes, 28 ~ 20 


112 sheets, 23s. Block tin, £144 5s. per ton cash, 
£142 10s. per ton three months. Copper, £55 17s. tcl. 
per ton cash, £55 17s. 6d. per ton three months. Lead : 
English, £19 15s. per ton; Spanish, £19 2s. 6d. per ton. 
Spelter, £26 5s. per ton. Iron and Steel: Pig iron: 
Standard iron, 51s. per ton cash, 5ls. 3d. one month ; 
hematite mixed numbers, 64s. cash, 64s. 6d. one month ; 
Middlesbrough, 51s. lld. cash, 52s. 2d. one month; 
Scotch, 57s. 103d. cash, 58s. 4$d. one month; Welsh 
hematite, 7ls. to 72s. 6d. dd.; East Coast hematite, 
70s. to 71s. c.i.f.; West Coast hematite, 73s. to 74s. c.i.f. 
Steel bars: Siemens, £4 15s. per ton; Bessemer, £4 J5s. 
per ton. Steel rails, heavy sections, £6 7s. 6d. per ton. 
Iron ore: Rubio, 17s. 6d. to 18s. 


Newport Metal Exchange. 


The report from the Newport Metal Exchange 
on Wednesday showed that although business is restricted 
buying has been more active, and the tone of the iron and 
steel trades, which last week showed improvement was 
well maintained. Buyers have shown more readiness 
to cover for their requirements early in the new year, 
and consequently there was more firmness for forward 
quotations. Work at the blast furnaces is a little better, 
but at the bar and rail mills there is no change. The tin- 
plate section remains unaltered, and quotations rule as 
last week. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Noveuiber Lsth. 

THE exceptionally low prices for steel billets has drawn out 
inquiries from several large consumers, though up to to-day 
no orders of importance have been definitely placed. The fact 
is generally recognised that current prices for steel products 
are abnormally low, but no one is in the least concerned about 
it, because of the large percentage of idle capacity which will 
make millowners anxious for business until they can fill up 
considerably. It is very necessary to take into account the 
probable influence of the new banking system which is going 
into operation this week. It removes an obstacle which has 
been handicapping business for decades. New work involving 
the expenditure of hundreds of millions of dollars is held up. 
There is enough work pigeon-holed to keep the steel mills of 
this country busy. for a year. Even the assurance that a good 
deal of this work would be undertaken next spring would exert 
a highly favourable influence on trade and industry. Railroad 
expansion has been severely hit. There are projects enough, 
but people are afraid the time is not ripe to put down more rails. 
Not for years have the rail mills been doing as little, and even 
orders for export are absent. Yet in certain lines, as bars, sheets 
and wire, new work is rushing in. At Chicago 5000 mill workers 
go on this week, At certain localities in Ohio and Pennsylvania 
mills are resuming. Conditions are ripening for a speculative 
advance in pig iron. Nearly all large consumers are about out 
of stocks. Any°change must be for the better. Prices are at 
rock bottom. The settlement of differences over copper exports 
to neutral countries which has been discounted has improved 
the copper outlook. Domestic buying has improved somewhat. 
Ammunition makers are liberal buyers of Lake. To-day 11} is 
minimum. 








PUMPING PLANT FOR THE GLADSTONE Dock.—It should have 
been stated in the brief description of the above plant which 
appeared in THe ENGINEER last week that the main contractors 
for the pumping plant were the Worthington Pump Company, 
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CATALOGUES. 


Tne Consolidated Pneumatic Tool Company, Limited, 9, 
Bridge-street, Westminster.—This firm sends us @ new cata- 
logue, No. 6F, dealing with portable electric tools. Prices 
and particulars are given of direct -current drills, magnetic 
drills, alternating-current drills, single, two and three-phase 
drills, ‘* Duntly ” rail drills and spike drivers, portable generating 
plant and air compressors, portable tool posts, universal and 
precision grinders, twist drill grinders, coal and ore boring 
machines, electric hammers, drilling stands, electric blowers and 
sand shapers, and couplings for connecting cables. From the 
came firm we have also received catalogue No. 37 A, dealing 
with air compressors. 

Heap, WRIGHTSON AND Co., Limited, of Stockton-on-Tees, 
have sent us a collection of their catalogues, together with a 
trong and neat case to keep them in. There are ten catalogues 
all exactly the same size and all printed on high-class paper. 
They deal with “ Neissen ’’ stamp mills, patented ‘‘ Neissen ”’ 
stamps for prospecting plants, ‘‘ Marcus ” conveyors, ‘* Marcus ”’ 
wreens and conveyors, headgears, cages, &c., patented ‘* Nota 
Nos” coal washers, coal shippers and hoists, chimneys and 
tunks, ‘* Drage ”’ patented filters, and pulley blocks and hoists. 
‘This system of issuing catalogues is to be highly commended, 
and might be adopted with advantage by many other firms. 
It should, we think, encourage customers to. keep catalogues. 

Ransomes, Sims AND JEFFERIES, Limited, Ipswich.—-From 
this firm we have received an extensive and well got up cata- 
logue. It deals with portable steam engines, semi-portable 
cngines, stationary undertype engines, jet condensers, auto- 
mnatie governor expansion gear, long stroke stationary engines, 
short stroke stationary engines, high-speed vertical engines, 
cleetrie generating sets, locomotive multitubular boilers, Lanca- 
shire and Cornish boilers, dry-back boilers, multitubular vertical 
boilers, small vertical and horizontal engines, with and without 
boilers, traction engines or light locomotives, traction wagons, 
winding and hauling machinery, portable engines with double- 
acting pumps, centrifugal pumping machinery, corn-mill 
machinery, self-acting saw benches, &c. 

Tue Welin Davit and Engineering Company, of 5, Lloyd’s- 
avenue, has sent us a large volume containing many large illus- 
trations of ships fitted with the company’s davits. It is far 
more than an ordinary catalogue and really deserves a great 
deal of praise. The production of the volume has no doubt 
involved considerable expense. It measures 13}in. by 9}in. and 
there are no fewer than 343 pages. Needless to say, it covers 
the company’s manufactures very thoroughly. The book is 
divided into twelve sections, any one of which can easily be 
turned to with the aid of a convenient thumb index. Besides 
the numerous pictures of ships, &c., there are some excellent 
diagrams showing different arrangements of davits and boats. 
Altogether the book is a very creditable production and will, 
we feel sure, be admired by everyone who sees it. 

A CATALOGUE on logging locomotives has been sent to us 
by the Baldwin Locomotive Works, Philadelphia. 1t contains 
illustrations and descriptive data of the principal types of 
logging locomotives, built at the Baldwin Locomotive Works. 
The ‘ double-ender”’ locomotives treated are all for standard 
gauge track. ‘The locomotives shown in the early part of the 
publication represent nine different wheel arrangements, 
and include two examples of narrow-gauge engines. The larger 
locomotives of the ** Mogul,” ten-wheeled and *‘ Consolidation ”’ 
types are specially suitable for making long hauls. These 
locomotives are similar to those of the same types and capacities 
employed in regular road service, the equipment being modified 
to suit the special conditions met on the logging railways. 
The geared locomotives are also dealt with. Tables give the 
hauling capacities of the locomotives illustrated, on grades from 
level to 6 per cent. 

Tue Sturtevant system of drying is dealt with in a well got up 
publication sent to us by the Sturtevant Company, of 147, 
Queen Victoria-street, London. Warm air circulation forms 
the basis of the Sturtevant system. A fan passes a volume of 
air through a self-contained heater placed outside the drying- 
room. This air is led through a system of pipes and distributed 
in the most simple manner in the drying-room, a positive 
circulation of warm air being maintained, and the heat necessary 
for evaporating the moisture in the materials is carried into 
every part of the room. By this method the following great 
advantages are obtained :—(a) The temperature can be varied 
without affecting the volume of the air circulated; (6) the 
humidity of the air supply can be varied by re-circulating part 
of the moist air from the drying-room ; (¢) the volume of air 
circulated can be regulated by varying the speed of the fan, or 
with dampers. The publication is well illustrated, and deals 
with the system very thoroughly. 

From Crompton and Co., Limited, of Chelmsford, we have 
received a leaflet dealing with enclosed are lamps, which can be 
supplied to burn in parallel, in series, or in series parallel, on 
alternating or continuous-current circuits. Two distinct 
patterns are manufactured, viz., the ‘* Single Carbon” and 
“Twin Carbon” types. Single carbon lamps are designed 
to burn directly at pressures of 100 volts to 120 volts, or any 
number in series allowing 100 volts per lamp, whilst the twin 
carbon lamps burn singly on 200-volt to 250-volt circuits. 
Continuous-current lamps, arranged to burn singly, or two in 
series, are fitted with either internal or external steadying 
resistances. When three or more lamps are run in series external 
steadying resistances only are supplied, together with automatic 
cut-outs and substitutional resistances. Alternating-current. 
lamps burning singly on supply mains or with auto transformers 
are fitted with internal choking coils, but in all other cases 
external chokers are supplied. For lamps burning on supply 
circuits at 200 to 250 volts or 400 to 500 volts, auto trans- 
formers are recommended. If preferred, however, lamps 
can be fitted with internal compensating coils and arranged to 
burn in series with external choking coils. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Proressor JouN Perry has informed us that his permanent 
address is No. 25, Stanley-crescent, Kensington, W. Telephone 
number, 4311 Park. 

THe Enecrric AND ORDNANCE AccEssORIES COMPANY. 
Limited informs us that it has made arrangements with Messrs. 
Tl. J, Grainger and Co., Edinburgh Life Building, 21, Mosley- 
street, Newcastle-on-Tyne--telophone, Central 3474; tele- 
grams, “ Outshine, Newcastle-on-Tyne ”—to act as sole agents 
for ity electrical apparatus. The area covered by the agency 
being Newcastle and district, including Cumberland, North- 
umberland, and Durham, excepting the Tees. 








Conrracts.Among the recent orders secured by Ed. Bennis 
and Co,., Limited, are seven, covering all told twenty-two 
sprinkler stokers and self-cleaning compressed air furnaces 
and two covering ten coking stokers with similar furnaces. 
They have also received three orders for coal-elevating plant. 


Tue British Exvectrrica, and ALLIED MANUFACTURERS’ 
/Assoctation.- ‘The following firms have recently been elected 
, Members of the Association :—Messrs. Ashworth and 
Parker ; Greenwood and Batley, Limited; and Sandycroft, 
Limited. The following firm has been elected an ‘‘ Associate ” :— 
The Harland Engineering Company. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application : the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


8550. April 4th, 1914..-Warer-ruse Bower, Babcock and 
Wilcox, Limited, 30, Farringdon-street, London. 

Two banks of straight tubes are expanded into a steam-and- 
water drum A so as to leave an inverted vee-shaped furnace 
space between them. The lower ends of the tubes are expanded 
into longitudinal boxes B, each of which takes two rows of tubes. 
The boxes are so shaped that their contours fit within one 
another so as to make the boxes form practically a continuous 
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wall. Cross boxes C at each end are connected by nipples to 
the boxes B. D D are supporting brackets for the boxes. The 
wall of the furnace is brought as at E into conjunction with 
the innermost box B on each side. The wall F starts from the 
outermost box. The lower faces of the boxes are thus external 
to the casing and are here provided with suitable inspection 
holes. Suitable baffles are arranged among the tubes.—November 
llth, 1914. 


TURBINE MACHINERY. 


2611. January 30th, 1914.--Gas Turing, H. N. Davey, 
Conaways, Ewell, Surrey. 

This is a mixed fluid gas turbine in which heat is absorbed 
by the working substance at constant pressure. It employs 
gas and water vapour. Gas is admitted to the jets A and is 
burned in the brick-lined furnace B. Air is admitted at C under 
control of the damper D. The pressure inside the furnace is 
atmospheric. The hot products are mixed with atmospheric 
steam derived from a boiler E surrounding the furnace and after 
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expanding through the nozzle F are led to impinge on the blades 
of the Curtis type of turbine wheel G. Leaving this, the products 
and the steam flow through the tubes of the heat regenerator H, 
whence they are drawn by a high-speed rotary pump through a 
surface condenser J, wherein the steam vapour is condensed. 
The steam generated in the regenerator is led off through the 
steam trap K and added to the steam generated in the boiler E. 
The turbine may be water-jacketed and any steam generated 
in this jacket may be led off and likewise delivered into the 
furnace. Several modifications are also described.—November 
llth, 1914. 


INTERNAL COMBUSTION ENGINES. 


24,709. October 30th, 1913.—Vatve, O. Imray, 29, Southamp- 
ton-buildings, London. 

A is the inlet and B the exhaust duct. They open into a 

chamber, the top of which is circular in section, while the lower 

portion opens through a port C into the cylinder. The valve D 





is in the form of a cylinder with the lower half of its middle 
portion cut away and is oscillated by means of a cam rod E, 
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The bearing surface of the valve, it is claimed, is preserved from 
the corrosive action of the exhaust.—November 11th, 1914. 


DYNAMOS AND MOTORS. 


1227. January 16th, 1914.—IMPROVEMENTS RELATING TO 
DyYNAMO-ELECTRIC STARTING MECHANISM FOR INTERNAL 
ComsBustTion ENGINES, Harry Lucas and William Charles 
Turner, both of Great King-street, Birmingham. 

A series motor A is employed in conjunction with a battery 
B. On the shaft is mounted a sliding pinion C adapted to 
engage directly with the engine fly-wheel D. The pinion is 
retained in the ‘* out-of-service ” position by a spring, whilst 
a solenoid moves the pinion in the other direction, the solenoid 
acting on the plunger E connected to the pinion through a fork 
F. The solenoid is in two parts, G and H, part G drawing the 
pinion into the operative position and part H holding it there 
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against the action of the spring. The first-mentioned part of th 

solenoid is in series with the motor and the battery, and is con 

structed to serve as a resistance, so that current considerably 
less than the amount required for starting purposes is passed to 
the machine from the battery for producing a slow iuitial rota- 
tion whilst the pinion is being moved into the operative position. 
After engagement has occurred the small solenoid is put into 
action and the first cut out of action. The motor then receives 
practically full current from the battery, and after the engine 
has been properly started the motor is stopped.—November 11th, 
1914. 
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TELEGRAPHS AND TELEPHONES. 


25,437. May Sth, 1914..-An ImMprovep Device ror Recorp- 
ING OR COUNTING TELEPHONE CALLs, Arthur Reece Denbigh, 
of 11, Oldham-street, Liverpool. 

The counting device A is mounted on the telephone subscriber's 
instrument, and is actuated by the oscillating movement of the 
spindle B, which is operated by a milled button C. Fitted to 
the spindle B is a switch arm D, provided with two contact 
plates EF. A spring G is also provided, which in the normal 
position of the spindle B keeps the switch plate E in contact with 
and bridging the contacts H i aten the milled button C is turned 
in the direction of the arrow. The switch plate F closes the 
circuit through the contacts K L. The usual local battery and 
speaking circuit of the subscriber’s instrument is represented 
by the leads X, connected up to the contacts I L, and through 
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the battery to the contact H, a trembler device M being con- 
nected up to the circuit Y in series with the terminal K and the 
battery. The usual line circuit is indicated at P. Suppose the 
subscriber to ring up the exchange with a view to obtaining a 
connection, he will wait until he receives word from the operator 
at the exchange end that his connection can be made, the arm D 
of the counting mechanism remaining in its normal position 
and the contacts H I are connected together, thus allowing the 
speaking circuit to be energised when the telephone receiver is 
lifted from the hook 8. The subscriber then operates the button 
C, thus moving the arm D and closing the contacts K L and open- 
ing the speaking circuit contacts HI. The buzzer M is thus 
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actuated, giving audible warning to the operator at the exchange 
that the subscriber has manipulated the button and so regis- 
tered a call on the counter.— November llth, 1914. 


ORDNANCE AND ARMOUR. 


24,838. October 3ist, 1913.—Provecritz, F. 
Whitehead Torpedo Works, Weymouth. 
This is a ** ” or self-illuminating shell. 


EK. Smith, 
tracer It may also be 
used as an incendiary shell for the attack of airships. The body 
is filled with a liquid hydrocarbon A. Through it passes a rod 
Bb, the top of which forms the cap C of the shell. The lower 
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portion of the rod is bored out and contains a tracer Composition 
D that is fired by the propellent charge of the gun. The pres- 
sure of air on the point of the shell during its flight presses 
open the valve E and ejects the liquid A out past the valve F, 
where it is inflamed by the tracer composition.— November 11th, 
1914. 


LIGHTING AND HEATING. 

10,514. April 28th, 1914.—IwpROVEMENTS IN AND RELATING 
To RENEWABLE ELEectTRIc CARTRIDGE Fuses, Norman Dan 
Urquhart, of Glenwood Springs, Garfield, Colorado, U.S.A. 

Each end of the fibre case A is threaded for the reception of 


NO10,514. 





caps, which hold in the manner shown V-shaped pieces B. The 
fuse clamp is formed of a single strip of metal, which together 
with the blade D connect the fuse in circuit.—-November 4th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


25,621. November 10th, 1913.—-ImpRoveMENTS IN ELrectrrRIC 
SOLDERING Irons, Leonard Nevitt and Frank. Purser 
Fletcher, both of H.M. Dockyard, Chatham. 

The copper centre piece A is adapted to carry the heating 
element, consisting of a bobbin B covered with insulating and 
heat-resisting material C, and is formed with a helical groove or 
grooves C! extending from end to end. It is usual to arrange 
two grooves side by side, that is, a double-start screw groove, 
into which are wound two separate coiled heating wires D D'. 
The bobbin, complete with insulators and heating coils, is held 
in position on the centre piece A by the nut E, A tube F sur- 
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rounds the coils D and D!. A branched hollow casting G is 
secured to the tube F by screws H, a bush I of heat insulating 
material such as compressed mica being inserted between the 
two to keep the casting cool. The flexible leads J enter the 
casting G through a cord grip K. The flange L supports another 
casting M by means of flange N, the two being held together by 


- 
wood or other material is screwed into the casting M, and is 
provided with a bell-crank switch lever R pivoted at R', which 
operates to close a plunger contact 8 on the contact 8S", the latter 
being preferably adjustable, which contacts are mounted on the 
inner lid of the handle. The cap T provides access to contacts 
SS! and their terminals. The copper soldering bit U, which is 
screwed to the centre piece A, may be of the shape shown or of any 
other suitable design to meet the requirements of the work. 
The guard V, which serves to protect the user’s hand from the 
heat of the iron, embraces about half the circumference of the 
body of the iron, and includes a suitable air space. The elec- 
trical connections are also described.—November 11th, 1914. 


5480. March 4th, 1914.—-Rapiau Arm VertTIcCAL DRILLING 
Macuine, Joshua Buckton and Co., Limited, and J. H. 
Wicksteed, Well House Foundry, Leeds. 

With an ordinary radial drilling machine the downward sag 
of the arm is at a maximum when the drill is about to enter the 
work. Soon after the arm is floated upon the point of the drill 
and there is no cross grip on the central column. The arm, if not 
locked, is therefore free to sway sideways. When the drill is 
on the point of piercing the hole the weight of the uplifted arm 
may break the drill. When the drill has to be moved to a new 
position the pressure on the central column produced by the 
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sag of the arm is a maximum and makes it difficult for the 
operator to move the arm. In this machine these difficulties 
are overcome by slightly outbalancing the arm when the head 
stock A is at its greatest radius. The fulcrum about which the 
weight of the balance B acts is arranged to lie on the centre 
line of the column. To facilitate the proper application of the 
balance weight the base of the column is relieved as at C, while 
the balance weight is tied to the arm by means of rods D acting 
in conjunction with the strut E, the end of which rests in a cup 
on top of the column sleeve.—November 11th, 1914. 


MISCELLANEOUS. 


25,504. November 7th, 1913.-REFRIGERATING APPARATUS, 
F. W. 8S. Stokes, of Ransome and Rapier, Limited, 32, 
Victoria-street, London, 8.W. 

The compressor cylinder A has a low-pressure suction inlet B 
at its front end. This inlet is connected to an evaporator C 
supplied with liquid refrigerant from a multiple effect receiver D. 
A condenser E receives compressed gas from the outlet F of 
the compressor cylinder, and is connected by a valve-controlled 
pipe G to the multiple effect receiver D. The two 
ends of the compressor cylinder A are connected by a 
by-pass H controlled by valves at its ends and comrmuni- 
cating with the gas space of the receiver D. The outlet F 
and inlet B are provided with suitable valves. The piston- 
rod J is of relatively large diameter as compared with 
the diameter of the cylinder. On the up-stroke of the 
piston from the position represented low-pressure gas is drawn 
in from the evaporator C through the inlet B. When the stroke 
is reversed gas at higher pressure is drawn in from the receiver D 
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through the valve at the upper end of the by-pass H. As the 
piston is descending the charge of low-pressure gas beneath it 
is compressed and when the proper pressure is reached it is 
transferred through the by-pass H to the other side of the piston, 
where it joins the high-pressure gas received from the multiple 
effect receiver. On the next up-stroke of the piston the charge 
is further compressed and discharged to the condenser through 
the outlet F, whilst another low-pressure charge is drawn in 
on the other side of the piston through the inlet B., In order to 
keep down the temperature in the compressor a valve-con- 
trolled by-pass K is provided connecting the high-pressure gas 
inlet of the cylinder directly to the pipe G connecting the con- 
denser with the receiver D. Thus with each charge of high- 
pressure gas drawn in a small quantity of liquid refrigerant enters 
direct from the condenser or from the multiple effect receiver, 
and that amount can be regulated so that no more liquid enters 
than is necessary to attain the object in view.—November 11th, 
1914. 








SELECTED AMERICAN PATENTS. 
‘From the United States Patent-office Official Gazette.) 


1,098,422, DirreRENTIATING Mercuanism, H. F. Bayly, 
Indianapolis, Ind.—Filed May 12th, 1913. 

The mechanism comprises a hollow casing with a pair of 

aligned axles extending longitudinally through it. These 

axles have crank members formed on them, and the crank 


members have balls on them in their turn. An oscillating head 








bolts O passing through curved slots P, A handle Q of hard 


is interposed between and makes a working engagement with 


the adjacent crank members. ‘There is a casing for enclosiy. 
the head and crank members, and means extending transvers«|y 
through the casing and longitudinally through the head 
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hold the latter in operative position. There are also means fo. 


imparting movement of rotation to the casing. ‘There are sever 
claims. 
1,098,458. Rorary Pump AnD Moron, G. Ff’. Nelson, Washingion, 


D.C., assignor to H. May, Washington, D.C.--Filed Novem 
ber 18th, 1910. 
The casing is provided with a concentric passage having port 
communicating therein. A piston fitted with a divided con 
centric ring has a central socket, and a rotary excentric fits int« 
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this socket and is adapted to impart an oscillatory motion to 
the piston. A bushing is arranged within the socket and sur 
rounds the excentric and a rod is rigidly connected to thi- 
bushing and works through the excentric. This rod is adjustabl: 
for the purpose of adjusting the bushing. ‘There are nine claims. 
1,098,583. ComMBINED THREADING AND REAMING TOOL For 
Pree Covriines, G. E. Miller, Eina, Pa.—Filed Decembe; 
17th, 1913. 
The tool has a rotary head having longitudinal slots. A set 
of threading dies and a set of reaming cutters are arranged in 





these slots, and have radial movement in them. An expander 

head is provided with longitudinal slots to receive the inner 

edges of the dies and cutters, the slots having oppositely sloping 

inclines for causing the dies and cutters to move simultaneously 

in opposite radial directions, There are two claims, 

1,099,016. Gas Enorne, D. R. Byram, Tupner Lake, N.Y .— 
Filed March 28th, 1913. 

The engine has a cylindrical rotor provided in its peripheral 
face with a plurality of combustion chambers each embodying 
an inclined floor which merges into the outer face of the rotor, 
and an impact face substantially radial.to the axis of movement 
of the rotor. The rotor is also provided with cam grooves in its 
opposite sides, and is supported on a central shaft. A cylindrical 
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casing encloses the rotor and lies in close proximity to its peri- 
phery. A gas compressing cylinder having a fixed relation to 
the rotor casing communicates with the interior of this casing 
through a compressed gas passage. A reciprocatory piston is 
mounted in this cylinder, and there is a cross arm carried by 
its piston-rod. A pair of cam rods is attached to this cross arm, 
and each is forked to comprise two branches which slide though 
the last-named casing, and are provided with inturned journals 
carrying rollers which travel in the cam grooves. There is only 
one claim. 
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FAILURES OR BREAKDOWNS OF 
LOCOMOTIVES. 


No, I. 
By ROBERT WEATHERBURN. 


NoTWITHSTANDING the commendable efforts made 

by the mechanical engineers of the main trunk lines 
of this country for the last thirty years or more to 
prevent or reduce failures or breakdowns to engines 
as far as possible, it must be admitted that the results 
are far from being satisfactory ; that is to say, they 
are not proportionate to the improvements made and 
experience gained. _ Possibly the friendly arrange- 
ments between various rival companies, resulting 
in the pooling of certain interests, may have had a 
tendency to dull the sharp edge of that competitive 
spirit which was formerly a stimulus to action. 
Thirty years ago the mechanical heads of the 
principal lines were harassed and taxed by demands 
from the public and Board of Trade for increased 
speed, improved rolling stock and _ convenience, 
automatic brakes, heating of trains, &c., independ- 
ently of the evolution of steel suitable in quality for 
the various purposes required, for at that time steel 
in any form as an integral portion of a locomotive 
was looked upon with suspicion, if not with distrust, 
and cast steel was rarely employed, and then only in 
simple forms. The metallurgists of the past owe a 
debt of gratitude to railway engineers for teaching 
them what was required at their hands. 

Formerly all crank axles were built up of faggots 
under the steam hammer; wheels in the same way, 
every spoke being a separate piece before welding ; 
cylinders were jointed ; frames were in two or more 
pieces welded ; coupling rods were fitted with halved 
bushes, glut pieces, cotters, set screws and pins ; 
connecting-rods had too frequently no other pro- 
vision than gibs and cotters, seldom retaining bolts ; 
glands were fibrously packed ; motion plates con- 
sisted of from eight to a dozen parts ; boilers contained 
double the number of plates and angle irons at present 
in use. Now the free use of steel in qualities and cast- 
ings suitable for various uses, brackets, motion plates, 
cross heads and piston, &c., has reduced the number of 
parts by at least 35 per cent., and all the work is 
supplemented by expensive testing departments and 
chemical laboratories to ensure the quality required, 
and in order to make additionally sure a system of 
periodic inspection of parts after being put to work, 
based on a close study of the repairs and renewals 
books, is in force. Surely, the up-to-date locomotive 
evolved under such conditions in its entirety should 
represent a combination of excellences and fewer 
parts, and therefore be less liable to derangement. 

It may be urged as a counter argument that the 
work and speeds are greater than formerly. As 


’ regards the former, it has been met by extra weight 


and power. Speed, with but negligible exceptions, has 
remained the same throughout the last twenty years. 
It is regrettable that no absolutely reliable data 
are obtainable for comparison, as no two companies 
agree to classify their casualties alike, but it is known 
that they are largely in excess of what they should be. 
The definition “‘ casualty’? means either a break- 
down of machinery or mismanagement of the engine 
by men in charge, resulting in loss of time, so that a 
breakdown may be a casualty and a casualty not 
necessarily a breakdown. Failure is by far the better 
term as it can be applied to any kind of defect. 
Casualties or failures come under two _ heads, 
namely, preventable and non-preventable. The pre- 
ventable cases are much the more numerous, and 
include mismanagement of an engine by the driver 
or fireman, and may be due to unskilful firing, misuse 
of injectors, careless trimming, neglected lubrication, 
rough usage, or inattention to the many items of duty 
ot which further anon. Cases of wear and tear, 
by far the most important, come next, for the whole 
of the revolving and reciprocating parts come under 
this heading, as well as the subsidiary parts, such as 
brakes, cylinder taps, damper, sand gears, &c. 
The non-movable parts are the boiler and armature, 
tubes, frames, cylinders, &c. Preventable casualties 
are invariably in proportion to the condition of the 
engine and the qualification of the men in charge. 
Non-preventable casualties are usually supposed to 
be those that occur outside the pale of provision, or, 
in other terms, are unlooked for. Yet the fact of 
such non-provision being in many instances no less 
than bad design, bad material, defective welds, &c., 
makes the term a misnomer. They are, as a rule, 
the most interesting and instructive, and are much 
too often treated as phenomenal. I propose to 
instance a few in order to prove the absurdity of such 
conclusions. Now, strictly speaking, all failures 
caused by defects and wear and tear are preventable. 
This assertion, even with the after qualifications, 
may be considered as loose and ill-considered, but 
when taken on the bases that the design is suitable, 
material sound and good, periodic examinations 
rigidly enforced, and performed by men qualified 
by good eyesight and a thorough knowledge of their 
work, particularly acquainted with the failure of parts 
caused by stress and wear, it is not too sweeping. 
However good the results are in the selection of the 
best and soundest of material, scrupulously and care- 
fully constructed and further placed under the most 
argus-eyed inspection, the door is only partially 
closed against disaster. For the very excellency of 


such conditions and provisions add to the danger of 





too great a reliance on the part by the enginemen, 
for, after all, it is the human factor that fails, either 
in point of ability or attention. Thesystem of training 
the men through the gradations of cleaning, firing 
and driving, must, in order to obtain reasonable 
results, be more thorough and systematic than at 
present, for quality in the men is just as necessary 
and important as quality in the material, and should 
be as carefully sought after and developed. This 
can only be satisfactorily accomplished by careful 
and judicious selection. I have repeatedly adverted 
to the fact that some men, who, having gone through 
the gradations and being passed by the trial inspector, 
are a loss to the company, whilst others are propor- 
tionately profitable. Nothing but careful selection 
by thoroughly qualified and impartial men can fit 
the square peg to the square hole. The system in 
vogue on the principal railways of trusting to the 
gradations passed through, and, after trials, in the 
selection of men for the footplate, does not satis- 
factorily fulfil the end sought after, even with the 
aid of the pedigree book. The selection of qualified 
inspector drivers may not be all that is desired, or 
the time of practical observation sufficiently pro- 
longed to embrace every variety of weather, change 
of engine and duty. Conditions and circumstances 
changeful in themselves, but sufficiently onerous to 
test the quality of the men may not occur during the 
brief period of the trial. There is not a passing 
inspector driver of any experience but at one time or 
another has had men under trial who have only just 
managed to comply with the requirements. Like 
a short-statured recruit, who only by the most painful, 
almost tiptoe effort secures a touch. Yet certify he 
must. Whilst others have gone through with no 
trouble or effort whatever, anticipating and perform- 
ing their duties like old stagers. The former often 
deteriorate ; the latter, if steady men, improve. 

Nor does the responsibility end with the satisfactory 
passing of the driver. The writer was struck with 
the similarity of experience lately given by an 
American railroad authority with his own, viz., that 
it is not an uncommon experience to find otherwise 
competent men rendered temporarily unfitted to 
perform the ordinary duties required of them through 
domestic troubles or afflictions acting on a nervous 
temperament or excitable nature. Although no rules 
or regulations can be applied in such cases, neverthe- 
iess the responsible supervising head, when aware 
of such, can by a little finesse relieve the situation, 





























Fig. 1 


and without detraction, by a temporary change to 


lighter and less trying duties. The writer has known 
serious derelictions of duty resulting in accidents of 
more or less severity due to absent-mindedness of 
men, owing to unhappy domestic relations or sudden 
bereavement, and in more than one instance has 
prohibited the running of fast expresses by men who 
were so mentally constituted as not to be able to put 
their trouble aside whilst performing responsible 
and arduous duties. This is a more serious phase 
than is usually supposed. 

Let us turn now to the subject proper of this article. 
There still oceur failures of such singular and 
unexpected kinds, owing to their vague and uncertain 
cause, as almost to warrant the title phenomenal, 
but by careful and persistent search the mystery 
vanishes and the term is no longer valid. It is with 
a few of such that occurred in my own experience that 
I propose to speak. 

In or about the year 1883 the permanent way 
officials of the Cheshire Lines Committee were seriously 
perturbed by finding some hundreds of broken chairs 
on a portion of the line between Liverpool and Man- 
chester. The breakage was the more remarkable 
as being punctuated, or alternate, and confined to 
the one road. As this company was then worked 
exclusively by the engines of the Manchester, Sheffield 
and Lincolnshire and Midland Railways, Mr. Scott, 
the company’s engineer, at once advised Mr. C. 
Sacre and Mr. Johnson, the two mechanical engineers 
of the said companies, of the occurrence, and begged 
that all engines which had run over that section of 
road should be at once examined. This inspection 
was followed by circular instructions to all Midland 
Railway depéts where engines ran over the Cheshire 
Lines to report upon the condition of engine tires, &c., 
at once. The road was at once repaired, but no light 
was thrown on this mysterious occurrence for some 





time. Certainly no new or heavier type of engine 
had been used. In order to understand the sequel, 
it is necessary to refer to a structural peculiarity in 
engine axle-boxes that had come into favour some 
two or three years previously, and was known as the 
halved axle-box—see Fig. 1. I had seen boxes used 
on this principle at Nine Elms, London and South- 
Western Railway Company, in the year 1873 or 1874, 
and the design may have originated with Mr. Beattie, 
who was at that time the locomotive engineer. These 
boxes were made in two halves—vertically—and ap- 
peared to possess an advantage in lining up and re- 
metalling. They were adopted on the Midland Railway 
on a large number of locomotives. As will be seen from 
Fig. 1, the bottom bolt therein was used—on large 
wheeled passenger engines—to carry the underhung 
spring, and the head was recessed into the axle-box, 
whilst, in order to prevent the bolt backing, it was 
secured by a set screw in the bottom, which engaged 
in an annular groove. Despite this precaution, the 
bolt had a tendency to work loose, however well 
tightened, and backed as far as the hornblocks would 
allow. This was evidenced, whenever the wheels 
were taken out, by the wear on the face of the horn- 
block. This loosening or backing was the result of 
the two-fold action of the spring and knock in axle 
bearing and box. As the tires wore, this action became 
more aggravated. One of the 1300 class of four- 
wheeled coupled engines running into Liverpool was 
reported, “‘ Hot driving bearing and fast box,’ and 
was placed in the locomotive siding waiting its turn 
to be dealt with. It may not be generally known 
that when a box is getting fast the engine rises on 
that journal—climbs up—thus increasing the weight 
at that particular point. I had been thinking for 
some time that much of the occasional phenomenal 
rough riding was due to the vagaries of the bolt 
working backwards and forwards, alternately fasten- 
ing and liberating. Not having a weighing machine 
at hand, I adopted the expedient of passing the 
driving wheels of a similar engine that had been newly 
adjusted at Derby over a piece of ,in. brass wire, 
laid lengthways on the rail, and then tested the 
defaulting engine in the same way. The resulting 
flattening was much in excess of that of the newly 
adjusted engine, proving weight far in excess of that 
stipulated. My mind being already impressed with 
what had taken place, I came to the conclusion that 
this might be the defaulting engine. Yet the awakened 
suspicion was by no means a certainty, as the breakage 
of the rail chairs was confined to one portion or stretch 
of road where the fastest running was generally made, 
and was, even then, not a continuous break, but 
regularly intermittent about every 15ft. or 20ft., 
almost as though regularly pitched. I at once came 
to the conclusion that a combination of two things 
was the cause, and a close scrutiny of the tires con- 
firmed this The tires at the balance weight were 
worn twice as much as at the opposite side of the 
diameter, showing that the balancing of the recipro- 
cating parts was defective, and that the extra weight 
on the axle, although greatly in excess, had not been 
sufficient to break the chairs, but that the additional 
hammer blow imparted at each revolution and descent 
of the balance weight at very high speeds, being equal 
to a falling body at the peripheral speed, in co-opera- 
tion with the fast box and heavily weighted axle at 
the place where the fast running was made, accounted 
for the periodic or pitched breakage of the chairs, 
Much difference of opinion and practice existed at 
this time and a much later period on the question of 
correct balancing, and it was not until late in the 
nineties that anything like satisfactory formule were 
adopted. 

The affair with my diagnosis was duly reported 
to the chief engineer, and received acknowledgment, 
but I was well aware that, owing to the large number 
of passenger engines similarly constructed and in 
daily service, it would be a work of time and con- 
siderable expense to carry out the alterations required 
to prevent a recurrence. Like myself, the chief knew 
that the conditions related could only obtain in the 
future with large-wheeled passenger express engines 
of 7ft. or upwards, and that rarely. 

Notwithstanding, the affair was very perplexing, 
for no remedial measure, save of a radical kind, would 
meet the difficulty. Often under such circumstances 
with engineers, as with others, the old saying is true, 
‘* Sufficient to the day is the evil thereof.’ And so 
several months passed, and the incident was being 
minimised, though it was settled that no more 
halved axle-boxes should be made when the 
permanent way officials of the Midland, who knew 
nothing of the former case—or, if they knew, were, 
like the Cheshire Lines officials, ignorant of the cause 
—were startled by the discovery that a long stretch 
of the main passenger line between Bedford and 
London had been damaged in a similar fashion. 
The alarm was great, and again a formal circular was 
issued, as in the previous case, which was answered 
by repeating the former letter, with additional 
details. This proved conclusive. The axle-boxes 
were condemned, and replaced as rapidly as possible 
with wrought iron boxes of the old pattern, case- 
hardened, and all such engines were rebalanced. 


SMASH UP. 


Much has been done to reduce the liability of 
breakage by the almost general adoption of outside 
cylinders or a partial combination of both inside and 
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outside, thus ensuring easier and more efficient 
inspection and lubrication of parts. For, in the event 
of breakage the further damage is nearly always 
external, and therefore more readily dealt with. 
Withal, it can still be said that the full liabilities of 
failure of parts of machinery are difficult to realise, 
even by their makers. The office and work’shop- 
trained engineer, accustomed to the daily routine 
of design and repairs, and taught to estimate the 
potentialities of the locomotive, cannot. possibly be 
equaily familiar with the many stresses and abnormal 
incidents which occur in daily running. He is content 
to know that all that is the best has been done in the 
construction. 

The most phlegmatic of such men cannot view 
unmoved, and take as a matter of course, the passing, 
at full speed, of a modern 130 ton Great Western 
Railway express engine on its best running ground. 
Let him see it as it frees itself from some distant 
curve, and rapidly foreshortens itself like some huge 
animated projectile of titanic creation, with the 
oncoming rush and presaging roar of a tropical 
tornado. The slightly swaying movement as it comes 
nearer, with the gleaming of frantically moving rods, in 
sight one moment, present the next, then a past vision 
rapidly diminishing. The rudely parted air closes on 
the semi-vacuity, carrying its tribute of all lightly 
displaced matter. Expert and maker though he be, 
it has realised more than he expected. Should he 
deny it, feel his pulse. There are Frankensteins of 
our creation, even in mechanics, which though 
demonstratively understood in theory, become some- 
what problematic and phenomenal under extra- 
ordinary conditions. 

Yet the point of vantage to view—nerve and 
opportunity permitting—is the outside footplate of 
an inside cylinder engine, where the whole motion and 
connecting-rods have been skilfully compressed 
between frames 4ft. in width. Take your stand with 
firm grip of the hand rail, before the stolid-looking 
limbs of iron and steel, now quiescent, and watch 
the inanimate parts respond to the rush of steam by 
a slow hesitating movement, punctuated by the 
stertorous beats of the exhaust. Watch the rapidly 
increasing rise and fall of the concentric parts ; 
the graceful genuflexions of the expansion links 
as they bend and nod in their complex movements. 
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Fig. 2 


See the gleaming flitting of the piston-rods, hither 
and thither, quicker and quicker, never deviating 
a hair’s breadth in travel, working within their 
noiseless limits, for to vary one-third of an inch 
means disruption. Now the alternations of movement 
become so rapid that the eye can hardly follow, and 
is bewildered and dazed by the whirl, galaxy and seem- 
ing commingling of parts. The huge machine sways 
gently and lightly on her springs as the speed increases, 
and the loud stertorous beat has long given place 
to a sibilant hiss. Now, if you be an expert or metal- 
lurgist, or both, you can dilate on the many problems 
that have been solved by this subtle and clever 
arrangement of parts, and of the quality and nature 
of the material, the proportions and allowances for 
strength, of the principles of co-ordination, co-opera- 
tion and interdependency. Not forgetting the equili- 
bration of the reciprocatory parts that enable you 
to maintain your position with equal ease to the most 
skilful rider. In the madding whirl and dance of 
this harmonised and splendidly attained machine 
you may possibly ask the question, What would 
result from the sudden rupture of one of the main 
driving parts ? 

In the early morning of December llth, 1903, 
time 12.20 a.m., one of the fine single driving wheel 
express engines working the midnight mail out of 
St. Pancras, in every respect supposed to be sound 
and in first-class condition, with a well-built fire 
and full boiler, was passing Mill Hill at a speed of 
45 miles per hour, when without noticeable warning 
one of the connecting-rods broke at the little end, 
and in a moment the disconnected piston was driven 
through the cylinder end. The portion of rod coupled 
to the driving axle was carried round by the 
momentum of the crank, and plunged through the 
outer and inner plates of the fire-box and out again, 
and in a second or two the stately engine was a 
helpless wreck shrouded in steam and fire. 

The hole in the }in. outer shell was over 14in. 


= and of irregular shape ; that in the copper plate 
was 6jin. in width. The sudden irruption of water 
and steam at a pressure of 175 lb. into the well-built 
fire blew a portion of the latter through the partly 
opened fire-hole, burning and scalding the two men 
on the footplate. The broken parts of the connecting- 
rod were battered and twisted, and so dirty and 
defaced at the points of fracture that the nature of 
the flaw, if any, could not be discerned. The strangely 
elbow bent and twisted conditions amply attested the 
quality of the material. It will be seen from the 
dimensioned sketch—Fig. 2—of the small end of the 
connecting-rod where the first fracture occurred, 
that it was a good sample of the means adopted to 
overcome the troubles incidental to the use of the 
old gibs, cotter and taper driven bolts, which, as 
is well known, were not altogether satisfactory in 
preventing movement and wear. 

The angular projections or lugs which formed a 
part of the butt are a sound practical notion when 
properly carried out, for the wedged-shaped ends 
of the strap when firmly forced home act in a similar 
manner to the bolt in binding the strap to the butt 
end. A cotter was needed for the purpose, and the 
one employed was more than competent to do its 
duty, provided as it was with more than ;\in. draw 
in the butt and became a powerful disruptive agent 
when driven home with a heavy hammer. Still 
the section of the rod at the cotter hole gave a good 
margin of strength for all foreseen purposes. But the 
introduction of a l,sin. bolt in the space between 
the cotter and lugs at once reduced the strength 
considerably and made it the weak place without 
any compensating advantage, as the V-shaped lugs 
were already sufficient for the purpose. It would be 
difficult to estimate the injury so powerful a cotter 
would inflict when driven home ruthlessly. The fact 
that the first breakage took place at the bolt hole, 


confirmed views freely expressed some months 
before the accident occurred that the placing 


of the bolt in that position was an error. The 
bolt should have been placed on the other side of 
the cotter—ahead of it—and the cotter at least ]}in. 
nearer the lugs to allow of it. Then the disrupture 
force would have been confined to the sides of 
the cotter hole, which could have been further 
strengthened by making the cotter {iin. thick instead 
of fin. . This failure easily comes under the head of 
preventable. 








MINERS’ ELECTRIC SAFETY LAMPS. 


THE acrimonious altercation which is being carried 
on between partisans of the flame and electric safety 
lamps respectively is, to say the least, undignified. 
It is unfortunate also, as it is directed towards finding 
demerits rather than towards suggesting improve- 
ments. During the controversy statements have 
been made which cast reflection upon the procedure 
of the Home-office and their officials, and require 
adequate substantiation or explanation. 

The dominant essentials of a portable electric 
miner’s safety lamp are maximum safety and adequate 
illuminating power. Although not absolutely safe, a 
properly designed and constructed electric lamp, by 
being entirely independent of the surrounding atmo- 
sphere, has, at any rate, a nominal advantage over 


designed and constructed. As regards illuminating 
power, the fact that the Home-office approval 
requires that an electric safety lamp shall give a 
light of not less than 1 candle-power all round in a 
horizontal plane throughout a period of not less than 
nine hours, and be capable also of giving a light of 
not less than 1.5 candle-power over an are of 45 deg. 
in a horizontal plane, while 0.30 of a candle-power 
only, during a period of ten hours, is demanded of 
a flame safety lamp, speaks for itself. However, 
these requirements regarding electric lamps which 
were in use on February 6th, 1913, will not come into 
force until January Ist, 1916, provided that the all- 
round light given at the commencement of use at 
any one time is not less than 1 candle-power, and 
at the end of nine hours not less than 0.6 candle- 
power. 

Now, it was stated in a paper recently read before 
one of the British mining societies that tests made 
by the author at a very large colliery, having had 
1400 electric lamps in use for about eighteen months 
to two years, showed that the average of twenty 
lamps taken at random off the rack as they stood 
ready to hand out to the incoming shift was only 
0.77 candle-power. This seems strange, bearing in 
mind the right reserved by the Secretary of State 
to direct that lamps in actual use in mines shall be 
submitted to the official test with a view to determine 
whether they conform in all respects to the approved 
type. The same author also showed experiments 
which appeared to cast considerable doubt upon the 
security from causing gas ignitions given by electric 
safety Jamps now in use, in the event of a broken 
bulb. The success with the experiments was pro- 
bably due, however, to the use of town gas instead 
of actual fire-damp; the former being much more 
sensitive than the latter, as was shown by the last 
—sixth—report of the Home-office Explosions in 
Mines Committee. Such statements as the foregoing 
are serious and are calculated to impede the intro- 
duction into mines of an appliance which promises 
to promote both safety and efficiency. 








a flame lamp, however ingeniously the latter may be , 





Besides the photometric test, the only tests fop 
electric safety lamps considered necessary by the 
Home-office are directed towards determining the 
mechanical strength of the structure of the lamp, 
and the safety of the electrical contacts. These 
tests consist in (1) dropping the lamp from a height 
of 6ft. on to a wooden floor, the battery being re. 
placed by a dummy one of the same weight, at the 
option of the manufacturer ; (2) placing the lamp in 
an explosive mixture, the light being switched on 
and off during the test. Eleven types of electric 
safety lamp for general use have passed the tests and 
obtained the approval of the Secretary of State, 
One of these, the Manley and Sandy——M. & Ss. 
has an electric gas-indicating device embodied jy 
its construction, but as the device itself does jot 
require the approval of the Secretary of State, its 
efficiency as a means of indicating gas was not. tested, 

The issue by the United States Bureau of Mines 
of a Technical Paper, No. 75, entitled ‘ Permissible 
Electric Lamps for Miners,” by Mr. H. H. Clark, 
enables an interesting comparison to be made between 
the American and British methods. The Bureau's 
approval means that it vouches for the safety of the 
lamp, but not for its light-giving capacity, time of 
burning, or expense and care required for mainten.- 
ance. Before the Bureau undertook to make tests 
to establish the permissibility of lamps for use in 
gaseous mines, it had already proved by actual tests 

-Technical Paper No. 47—that the glowing fila- 
ments of portable electric lamps are capable of 
igniting mine gas, but that flashes produced hy 
equipments of not more than 6 volts are not capable 
of igniting mine gas, unless the equipments are larger 
than are likely to be used. In deciding upon the 
nature of the tests, therefore, flashes were dismissed 
as not being an element of danger, whereas safe. 
guards were required for the glowing filaments, thus 
practically reversing the British view of these con- 
ditions. The Bureau's tests, accordingly, were 
designed to determine whether, under any conditions 
whatever, gas could become ignited from the glowing 
filament of the lamps. 

The procedure adopted was as follows :—When 
the lamps were first received they were carefully 
examined in order to determine what kind of a blow 
would be most likely to cause the safety devices to 
fail in the performance of their function. The most 
dangerous conditions being assumed, tests were made 
under these conditions to determine whether or not 
the safety devices would really prevent the filament 
from igniting gas when the bulb was broken. Other 
tests were made to determine whether or not the 
safety devices were so constructed that they would 
give trouble by accidentally extinguishing the lamp 
when there was no need of doing so, and finally tests 


were made to determine the mechanical strength of ° 


the battery and the battery casing. Six lamps were 
submitted to the Bureau for testing, of which three 
were rejected on account of their inadequate con- 
struction or their lack of safety devices, while the 
others were tested and finally approved as 
permissible for use in gaseous mines. The several 
tests devised with a view of meeting the peculiar 
conditions presented by each lamp are fully described 
by Mr. Clark. The most interesting test consisted 
in placing the lamp while lighted within a sheet iron 
box, 18in. by 18in. by 24in., filled with the most 
explosive mixture of Pittsburgh natural gas and air. 
and provided with observation windows. The test 
was then made by driving against the outer glass 
of the lamp a tool shaped like a pick point. The 
blows were sufficient to shatter both the outer glass 
and the lamp bulb, but in 40 per cent. of the trials 
the filament was not injured. In every case the 
safety devices with which the lamp was provided 
operated successfully. It seems strange that the 
British regulations do not require the provision of 
protective devices, which in the event of a broken 
glass will interrupt the circuit before a gas ignition 
can take place. The risk may be small ; nevertheless, 
it is real. 

At the International Conference of Mine Experi- 
ment Stations held at Pittsburgh in September, 1912, 
it was reported that the State of Pennsylvania was 
the first and only State to adopt a list of permissible 
safety lamps. In that year legislation was passed 
requiring that all types of safety lamps used in the 
bituminous mines of the State should have the 
approval of the State Department of Mines, and the 
tests made by the United States Bureau of Mines were 
adopted as the basis of approval. The tests, as 
already mentioned, refer only to the safety of the 
lamp, but the Bureau is interested in the develop 
ment of lamps that shall be not only safe but also 
otherwise fully suited to the requirements of mining 
service. The following specifications for the minimum 
performance of portable electric mine lamps are 
suggested by the Bureau for discussion and criticism : 
—Safety, 100 per cent.; intensity of light at all 
times, 0.4 candle-power ; flux of light at all times (1) 
for hand lamps, 3.0 lumens,* (2) for cap lamps 
1.5 lumens; time of burning per charge, 12 hours ; 
average life of bulbs (1) for primary batteries and 
acid storage batteries, 300 hours, (2) for alkaline 
storage batteries, 200 hours; variations in current 
consumption of bulbs, 10 per cent. above average ; 








—the “lumen” is equal 


* According to Solomon—Electric Lam 
A pyr is equal to 


to the flux of light from one pyr in unit solid angle. 
one Hefner candle or 0.915 of an English candle. 


AG LER MRRLAIE PIR RINNE THEE SNR PERT Te tao Ce TRAPS SN SS 























gS 





SORES H LE 


ST apse 


TL 





THE ENGINEER 


549 








———— 


THE LOETSCHBERG-SIMPLON RAILWAY—BRIDGE OVER THE BIETSCH VALLEY 





variations in candle-power of bulbs, 15 per cent. 
below average; average life of batteries (1) for 
primary batteries and acid storage batteries, 3600 
hours, (2) for alkaline storage batteries, 7200 hours ; 
distribution of light—this specification applies only 
to lamps that use reflectors, and is somewhat lengthy 
and complicated; angle of reflector, 130 deg.; 
mechanical and electrical construction, first-class. 








STEEL ARCH BRIDGE ON CURVED GRADIENT 
IN THE BIETSCH VALLEY. 

THE most interesting structural steel work on the new 
Lotschberg-Simplon Railway is the steel arch bridge or 
viaduct over the Bietsch Valley. It has been described 
previously in these pages! but without the construc- 
tional details which we are now enabled to give. 
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1B: 
Fig. 1—-SUPPORT OF GIRDER SPANS ON CENTRAL ARCH 


_ This viaduct is distinctly remarkable for the fact that 
it is built on a short-radius curve of only 300 m., and also 
on a gradient of 22-2 per 1000, or of lin 45. The situation 
IS over a craggy ravine, between two tunnels piercing the 
spurs on either bank, about 80m., or 266ft. above the 
bed of the ravine, and at an altitude of 1000 m. above 
sea-level ; the distance from Brig, whence all the materials 
were sent, was 17 kiloms. by the narrow gauge contrac- 
tors’ temporary railway. 

The arch has a‘span of 95 m., or 311-8ft., between 
centres of hinges, and a rise from this chord of 23-795 m. 
Supported partly upon this arch and partly by the masonry 
approach arches, are two trussed girder spans, each 
35-456 m. long, between their hinge centres. The attach- 
ment of these girder spans to the back of the central arch 
by means of pivoted expansion brackets is, in view of the 
complexity of the movements to be allowed for tempera- 
ture, and vertical and lateral loadings, of special interest. 
I ak eae employed is summarily indicated at A 
in Fig. 1, 


? Page 67, January 19th, 1912, 


The three structural elements in the bridge are all , 
rectilinear, while the bridge floor, with its own system of | 
bracing, alone is curved and continuous between the pier | 
The super-elevation of the outer rail of the | 
the | 
The inner | 
track is not shown, its construction being deferred await- | 


abutments. 
track is considerable—15 em.—and_ is 
manner shown by the cross section—Fig. 2. 


effected in 


ing developments of traffic. 
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5 mm. on the inside girder. The existing track, it will be 


noted, is carried along the outer, or longer, radius of the 


bridge curve, where the stress of a heavy train, descending 


at 75 kiloms. per hour, under the maximum retarding 
effect of the brakes when coasting, would naturally be the 
greatest. 
centre line was only 8 mm. 
the arch it will be seen that the side ribs have consider- 


The simultaneous lateral movement from the 
From the cross section: of 
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Fig. 2—CROSS SECTION OF ARCH 


The general view of the bridge, looking up the ravine, 
given above, was taken last summer, with a train of three 
electric tractors, each weighing 105 tons, drawn by a 
self-propelling steam, shown crossing the structure. 
The test load with three electric tractors was made at a 
speed of 75 kiloms. per hour, and the elastic vertical 
depression or inflexion at the crown of the arched ribs 
during the passage was 10 mm. on the outside girder and 


able batter, being straddled out from 8-4 m. width at the 
floor level to 13-6 m. at the centres of the imposts, and 
from which the rise is 23-65 m. There was no permanent 
set caused by the tests. The total maximum load to be 
carried by each one of the hinged imposts, comprising all 
static and live loads—as the weight proper of the 
superstructure, traffic loads, centrifugal force, braking 
efforts, wind pressure, and temperature movements— 
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amounts by  caleulation to about 1100 tons. 
The preparation of the natural rock abutments necessi- 
tated some amount of masonry reinforcement, or in some 


eases, the construction of small piers extending down a | 


certain distance along the nearly vertical sides of the 
cliffs—work at first effected from overhead by means of 
transporters for men and materials. The cellular cast 
iron abutment pedestals, measuring 1-6m. long by 1-5 m. 
wide, are partly retained by projecting studs on the 


dressed stone abutments, and were lowered into position | 


by light lattice derricks of 5 to 6 tons lifting capacity, and 
of 34 m. reach, horizontal and vertical. 


tions, as also vertically and angularly for alignment by 
means of double sets of mild-steel wedges about 1-6 m. 
long. When this work had been completed, the derricks 
were used to lower into position a very massive cast iron 
foot to receive the Y-end of the arched ribs. A deep recess 
in the underside of this foot contains the forged steel 


concave bearing which constitutes the upper half of the | 
This | 
upper casting was first supported upon the temporary | 
bridge or centering erected beneath each rib of the arch | 


spherical hinge supporting the weight of the arch. 


and wedged in place. The largest and most cumbersome part 


of the bridge to be transported entire from Basle were the | 


Y-ends of the arched ribs. For carriage over the narrow 
gauge contractors’ railway, each of these pieces was 
chained in between a pair of massive tree trunks, whose 
ends were borne upon a pair of low trucks or bogies. When 
these Y-ends had been secured by props in position on the 
abutments and bolted to their castings, the erection of all 


To each pedestal | 
is secured a massive cast steel chair, with convex-pivoted | 
bearing, which could be adjusted in four horizontal direc- | 


A NEW POLARITY TESTER. 

Ir there is a suspicion that a main pole or a commutating 
pole of a multipolar dynamo or motor is reversed, it is not 
always easy to say definitely that is or is not. The series 
windings can often be checked by following the connec- 
tion’, but as shunt coils often have inside crossing, it 
frequently happens that the polarity cannot be tested 
in this way. It has been usual to employ a magnet needle 
to determine the polarity, but this must not be placed 
near the armature, because the magnetism of the latter 
is so strong that the polarity of the needle is quickly 
reversed, and its indications made valueless. It is better 
to use a needle outside the yoke of a machine, but here 
again influences exist at the foot of the flange and at other 
parts of the yoke that differ from the circular form. Iron 
spanners or bolts or a bunch of keys held between adjacent 


poles show more or less distinctly by the force of attraction | 


whether magnets have the same or opposite polarity. 
This test, however, can only be adopted when machines 
are at rest, and it is then often difficult to obtain the 
current for excitation. 

A method now adopted on the test plate of the British 
Westinghouse Electric and Manufacturing Company is 
simple and reliable. An ordinary search coil, preferably 
with a small iron core, and completely insulated on the 
outside, is used. The accompanying illustration shows 
a section of this polarity tester, from which it will be 
gathered that the coil is fastened to the end of a wooden 
handle and flexible wires connect the ends of the coil to 
the terminals of a direct-current milli-voltmeter. If the 
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near the yoke, where there is no danger of accidental 
contact with the rotating parts, but care must, of Course 
| be exercised to see that no part of the flexible cord touches 
any part of the rotating machine. Sometimes the com. 
mutating poles of a machine show correct polarity whey 
| there is a good load on the machine, but behave irregularly 
| on light load, and this may be due to slight irregularities 
;in the mechanical construction of the machine. If g 
commutating pole is not in the centre of its neighbouring 
poles, but is nearer, say, to the main north pole than to 
the main south pole, then the commutating pole tip wil] 
show south polarity without any current going through 
its winding, and therefore with a very light load, the 
current passing through the commutating pole winding 
and tending to make the pole, say, a north pole, may 
not be strong enough to overcome the polarity caused |)y 
the unequal setting. The same will occur if the air gap 
between the armature and north pole is smaller than that 
between the armature and south pole. 

The search coil is of considerable assistance in making 
accurate magnetic adjustment, which is, of course, noces. 
sary in order to secure good commutation ; it discovers 
the reasons for imperfect commutation in a simple and 
convenient way and should, we think, prove very useful 
to those who have to locate faults in electrical machines, 
The search coil gives in many cases quite reliable results, 
even with the machine not running, the residual magiiet. 
ism being strong enough to cause with quick movement 
of the coil a small but distinct reading on the milli. 
| voltmeter scale. For instance, in an interpole railway 

motor, with the armature removed, the polarity not only 
of the main poles, but also of the commutating poles 


| 
| 
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Fig. 3—PLAN AND ELEVATION OF BIETSCH VALLEY BRIDGE WITH CENTERING IN PLACE 


the members from base to summit proceeded without 
difficulty. 


struck in due course after completion. The steel arch is | 
built for double tracks, but the approach spans are made 
for single track only. The second track, when laid, will 
be used by the ascending trains, and the curve will be of 
only 296 m. radius. 

The constructive features being detailed in the draw- 
ings, it is sufficient here to add that the weight of the 
central span with floor girders for one track amounts in | 
round figures to 800 tons, the metal abutment work— | 
pedestals, &e.—weighs about 30 tons, and the two straight | 
approach spans, for single track, on the outside curve, | 
weigh 170 tons. Gangways with hand railings are erected | 
along each side of the track, and inspection gangways 
also run beneath the whole length of the bridge floor, while | 
stairways run upwards from the imposts following the | 
lower curve of the arch midway between the two ribs. 
This lower staircase is connected with the under-floor gang- | 
way by means of a steep staircase near the point where | 
the approach span is carried on the main arch. 

The riveting up in situ was effected by compressed air 
riveters and pneumatic hammers. The metallic false- | 
works weighed 330 tons, and 200 cubic metres of timber | 
were used for the scaffoldings and centerings. The bridge | 
was made and erected by Buss and Co., of Basle, whose | 
work in connection with the new station at Basle has 
already been described in these pages.* 








| 
THE conciliation boards on the North-Eastern Railway | 
are run on different Jines to those in operation on the | 
remaining railways, as from the first ‘‘ recognition ”’ has | 
been admitted. The period for which the present North- | 
Eastern Railway boards have. been elected has just expired | 
but at a meeting on the 27th ult. it was agreed between the 
company’s and the men’s representativ 
be made until the war is concluded. 


> Page 442, May 2nd, 1902. 


The false works were erected on the shallowest part of | 
of the ravine, and they, with the arch centerings, were 


| ing to the eleven o’clock mark of the clock should have the 
| same polarity as the main pole corresponding to the twelve 


coil is moved towards a magnet, whilst the movement lasts 
a certain electro-motive force is induced in the coil, and | 
the needle of the milli-voltmeter shows a momentary 
deflection. A greater deflection can generally be obtained 
if the coil, after being carefully brought quite near to the 
pole, is quickly withdrawn. Naturally, the direction in 
which the needle moves depends on the polarity of the 
magnet from which the coil is withdrawn ; if it is with- 
drawn from a north pole, the needle will move, say, to 
the right, and if withdrawn from a south pole to the left. 
Thus by testing all the poles in rotation, it is possible to 


ascertain whether the connections have been made 
Fiore Dise Glued in Place ‘ 
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WESTINGHOUSE POLARITY TESTER | 


correctly or incorrectly. If the armature of a six-pole 
generator is rotating in a clockwise direction, then the 
commutating pole which stands in the position correspond- 


o’clock mark, and so on all the way round. On the other 
hand, each commutating pole of a motor should have the 


| same polarity as the main pole proceeding it in the direction 


of rotation. 
With a six-pole motor running in a clockwise direction, 
the commutating pole in the eleven o’clock position 


es that no change | should have the same polarity as the main pole in the 
| ten o’clock position. 
obtained by keeping the search coil to a part on the poles 


Perfectly satisfactory results are | 


| outweighed the disadvantage of 


could be determined. If the last direction of rotation is 
known, the polarity of the interpoles gives a clear indica- 
tion of whether the machine was last run as a motor or 
a dynamo, and this may in certain cases serve to clear 
up points in connection with tramway accidents. 

When winding a search coil of given size, it is advisable 
to take a wire of such diameter that the total resistance 
of the search coil corresponds approximately with that 
of the milli-voltmeter, which is usually from 1 to 2 ohms. 
For the tests in the Westinghouse works a coil has been 
used with an outside diameter of 1l}in., inside diameter 
of }in., and 2in. long, the core consisting of an }in. 
iron rod, 2}in. long. The spool is wound with 580 turns 
of single cotton-covered wire, .032in. in diameter, and 
giving a total resistance of approximately 1.5 ohms. 
If a thinner wire had been used, the advantage gained 
by increasing the number of turns would not have 
increasing the resist- 
ance. But, after all, the disadvantage of high-resist- 
ance simply means that the deflection of the needle 
is reduced. Quite useful results can be obtained with 
awide range of coil resistance. If no milli-voltmeter 
is at hand, then a moving coil ammeter with the shunt 
disconnected may be employed. A low-reading volt- 
meter—l or 3 volts—may also give distinct readings, but 
in this case the search coil must be wound with many 
turns of the thinnest wire, because the internal resistance 
of a 1-volt or 3-volt instrument is several hundred ohms. 
A very suitable instrument to use is a Weston galvano- 
meter, which is very sensitive. In some cases a search 
coil with an outside diameter of 1?in. may be too large to 
reach every pole, but if a milli-voltmeter or Weston 
galvanometer is at hand a smaller coil may be employed. 








Amonc the work recently sanctioned for the Union of 
South Africa Railways is the construction of fifty four- 
wheeled guards’ vans, three hundred four-wheeled drop- 
sided wagons and twenty-five bogie guards’ vans: 
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THE SMITHFIELD CLUB SHOW. 


AurHouGH the Smithfield Club Show, which was 
opened at the Royal Agricultural Hall last Monday, is 
perhaps a little less bright than usual, it is nevertheless 
quite a good show, and most of the usual exhibitors 
are present. In all, about three important manu- 
facturers of agricultural machinery have dropped 
out ; but the spaces they generally occupy have been 
taken by other firms, so that although the exhibition 
leaves something to be desired, it is by no means 
disappointing or not worth visiting. So far as we 
have been able to gather, trade with most of the 
exhibitors is on the whole good. True, some of them 
have lost for the time being a good deal of their 
export business, but, on the other hand, their home 
trade has increased. 





the combustion chamber and an auxiliary jet deliver- 
ing a small constant charge into a bulb-shaped ignition 
chamber heated at starting by a lamp and afterwards 
kept hot by the combustion of the fuel. This ignition 
chamber communicates with the combustion chamber 
by a port so arranged that the flame produced in the 
ignition chamber impinges upon and ignites the main 
fuel ‘spray in the combustion chamber. 

The oil is delivered from a tank to the spraying 
device by a governor-controlled pump and _ first 
reaches the auxiliary or igniter spray; all oil in 
excess of the quantity required overflowing into the 
main spray. This method, it is claimed, ensures a 
charge of oil being injected into the igniter at every 
cycle, thus keeping it hot irrespective of the load on 
the engine. Another object kept in view in the design 
of this engine has been to prolong the initial pressure 
of the explosion. The pressure line of the indicator 
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Fig. 1—BLACKSTONE OIL ENGINE 


Those who visited the show last year will no doubt 
remember that Robey and Co., of Lincoln, put in an 
appearance for the first time, their exhibits consisting 
of internal combustion engines. This year the firm has 
taken advantage of the additional space available, and 
it now has quite a large stand on which a steam wagon 
and oil engines are exhibited. -Another new exhibitor 
is the Worthington Pump Company, which is showing 
oil and petrol engines, air compressors, pumps, &c. 
Naturally, many of the exhibits are not new. Agri- 
cultural machinery has been brought to a high stage 
of perfection and improvements and new develop- 
ments are not made so rapidly as in the past. The 
most interesting feature of recent shows has been | 
the steady increase in the number of small internal | 
combustion engines, a type of motor which is now 


diagram is parallel to the atmospheric line for a con- 
siderable distance along the working stroke, thus 
resembling the pressure line obtained from a steam 
engine working with an early cut-off. It was found 
by experiment that this object could not be obtained 
by injecting the whole of the fuel charge at the end 
of the compression stroke, so means had to be pro- 
vided by which the injection of the charge could be 
sufficiently prolonged to keep the pressure in the 
cylinder at its maximum during the first portion of 
the working stroke. For this purpose an oil reservoir 
is provided in conjunction with the main spraying 
valve, into which the surplus oil from the igniter 
spray flows. This chamber is so formed that it is 
not immediately emptied when the spraying valve 
is opened, but a further supply of fuel is forced into 














Fig. 2—5-TON ROBEY STEAM WAGON 


used very largely by the agriculturist. This year 
there are more of these enginés than ever, and very | 
good machines they are. The engine shown in Fig. 1 | 
is an admirable example. It is a Blackstone engine | 
designed to work with crude, residual, or tar oils. | 
It works on the four-stroke cycle and with low | 
compression, viz., 150 1b. . The principle of the | 
Blackstone engine is no doubt known to many | 
of our readers, but we may recall its main features. | 
The fuel is injected into the cylinder at or near | 
the end of the compression stroke by air under | 
a pressure of 450 lb. per square inch. As a/ 
very high compression is necessary to raise air | 
to a sufficiently high temperature to ignite crude 
oils a dual spraying device is used, consisting | 


of a main jet adopted to deliver its charge of fuel into | 


the combustion chamber as the working stroke pro- 
ceeds, thus maintaining the combustion and the 
pressure for a considerable portion of the stroke. As 
regards the mechanical construction of the engine 
little need be said, for the. illustration indicates 
pretty clearly that the machine is constructed on 
thoroughly sound engineering lines. We may men- 
tion, however, that the fuel oil pump, which is 
made of gun-metal, is driven from the cam shaft. 
The governor. is of the high speed graduating type, 
giving uniformity of impulse at any load, and it may 
easily be adjusted by hand whilst the engine is 
running. : Below is a table giving the approximate 
consumption of residual oil in pounds per brake 
horse-power, the specific gravity of the oil being 
. 925. 
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There are other oil engines on the stand of Blackstone 
and Co., Limited, but limitations of space will not 
allow us to deal with them. 

Petters and Co., Limited, are showing, as usual, a 
good display of oil engines, most of which are familiar 
to our readers. A horizontal magneto type engine 
shown this year is designed to start from cold without 
a lamp or external flame. The engine is similar 
to the firm’s standard oil engines. It is provided 
with a magneto and is started by means of a small 
quantity of petrol, and as soon as it begins to run 
paraffin is brought into use, on which the engine 
operates with freedom from irregularities of any 
kind. 

A good collection of “‘ Imperial” vertical petrol 
engines is to be seen on the stand of the Keighley 
Gas and Oil Company. These engines work on 
the four-cycle principle and run with any petro- 
leum spirit. The carburetter is fed with a pump 
and an overflow pipe carries the surplus spirit 
back into the tank. All the main bearings are fed 
with oil by a pump. Three kinds of vertical engines 
are built, viz., engines with single, double, and quad- 
ruple cylinders, the latter being intended mainly for 
electric lighting. 

The oil engines shown by Robey and Co., of Lincoln, 
were described briefly in our article on the show in 
1913, and we need not deal with them again, 
The Robey 5-ton steam wagon, however, which is 
exhibited this year, and which is shown. in Fig. 2, is 
worthy of attention. It is propelled by a compound 
engine fixed on a locomotive type boiler provided with 
a superheater and feed-water heater. On the wagon 
itself a load of 5 tons may be carried and a further 
3 tons on a trailer. Gradients of 1 in 7 on good aver- 
age roads can be successfully negotiated on the low 
gear. By means of a single lever operated from the 
footplate high-pressure steam can be admitted to both 
cylinders, thus greatly increasing the power for ascend- 
ing steep hills. The “ Belpaire’’ locomotive boiler 
has a large heating and grate area and is designed for 
a working pressure of 200 lb. per square inch. Par- 
ticular attention is called by the makers to the advan- 
tages of the “‘ Belpaire”’ fire-box, but it is scarcely 
necessary to set these forth here, for they are quite 
well known. By actuating a lever on the footplate 
the gears may be changed to give 3 or 6 miles per 
hour. 

From the balanced crank shaft power is transmitted 
by spur gear to the countershaft, and thence by a 
steel roller chain to the differential gear on the main 
axle. The standard body 
is 12ft. long, 6ft. 6in. wide, 
and the sides are lft. 6in. 
——|WWood +. deep, but other bodies can 

as be supplied to meet 
a specific requirements. The 
Steel wheels—see Fig. 3—are 
Centre constructed on special lines. 
o They have cast steel cen- 
tres and spokes, to which 
are kolted well seasoned 
' elm felloes. The centres 
- and felloes are forced under 
heavy hydraulic pressure 
into crucible cast steel 
O] tires, which have on their 
internal periphery a very 
slight taper. If in the 
course of time the tires 
stretch they can be made 
perfectly tight by a special 
o arrangement of bolts, with 
the aid of which the cen- 
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es | tres can be pulled further 
—— into the tapered rims. 
With this arrangement the 

Pocket renewal of tires is said 
to be a very simple and 

Fig. 3 inexpensive matter. <A 


powerful band brake is 
fitted to the main axle and there is also a foot brake 
which acts on the fly-wheel rim, both brakes being 
fitted with renewable Ferodo linings. Inthe water tank 
160 gallons of water can be carried, which on good 
roads is sufficient for a journey of from 25 to 30 miles. 
The coal bunker is capable of holding sufficient fuel 
for a journey of 40 miles. The feed-water heater 
consists of a cylindrical cast iron shell fitted with 
brass tubes, and on its way to the chimney the exhaust 
steam passes through the shell on the outside of the 
tubes, whilst the water, of course, is pumped through 
the tubes. The superheater is fitted inside the 
smoke-box and above the boiler tubes, so that the 
latter can easily be swept. It consists of two cast 
steel headers, into which a series of solid-drawn steel 
tubes are expanded. 

Ransomes, Sims and Jefferies, Limited, of Orwell 
Works, Ipswich, exhibit a 35-40-B.H.P. general pur- 
pose oil tractor for turashing, hauling and ploughing 
work. It is fitted with two-speed gear and is specially 
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designed for working on paraffin or crude oil. They 
show also a 10-12 brake horse-power newly-designed 
portable oil engine and a new “ Invincible” clover 
huller. As usual, the firm shows a representative 
collection of its ploughs, including small holdings 
ploughs, the Newcastle prize general purpose ploughs, 


steel-chill digging ploughs, ridging ploughs, balance | 
] ‘ @ small | 
machine with seven tines, arranged to give as much | 


ploughs, &c. There are four cultivators: 


clearance as possible; a larger cultivator with nine 


tines and a general purpose machine with thirteen | 


tines ; also a combined cultivator,rigger and scuffler, 
which is equally effective in any of its forms. A new 




















Fig. 4—MARTIN’S SINGLE CYLINDER OIL ENGINE 
pattern three-row rigger, which can be adjusted | 
for drills varying from 24in. to 30in., is shown. This 
machine meets the requirements of large growers of 
potatoes and roots. A potato digger exhibited is so 
designed that the forks are always kept in a hanging 
position, causing them to work parallel to each other 
and giving them an increased lifting action when 
entering the ground. Two kinds of horse rakes are 
to be seen, one known as the “‘ Star ” with side levers, 
and the other the “ Ipswich,’ which is a first-class 
self-acting rake. 

J. and F. Howard, of the Britannia Ironworks, 
Bedford, occupy their usual space and exhibit an 


| Eagle horse-rakes. The firm also exhibits one of 
| its latest hay and straw baling presses—‘‘ The Lion.” 
| This is a powerful, strongly-built press, and is being 
supplied not only to the home and foreign Govern- 
ments, but to hay buyers and forage contractors 
throughout the world. 
the war the demand for this press. is very great. 


are some two-cycle hot bulb engines, ‘as shown in 
Figs. 4 and 5. They are designed to run with all 
kinds of fuel oil and to work with a minimum amount 
of attention. Four sizes are at present supplied, 
viz., 9, 16, 18 and 25 horse-power, but other 
sizes, we understand, are in course of construction. 
The 9 horse-power engine is self-contained, whilst 
the other engines have outside pedestal bearings, 

















Fig. 5—MARTIN’S TWIN CYLINDER OIL ENGINE 


and an extension shaft and fly-wheel are connected 
to the crank shaft by bolts and flanged couplings. 
The 18 horse-power two-cylinder engine has a separate 
bed-plate. For controlling the engine a crank-shaft 
governor, which is enclosed in a pulley as shown 
in the illustrations, is used. The governor working 
in conjunction with an excentric cam varies the 
stroke of the fuel pump, thus giving an explosion of 
varying power to suit the load. A special joint at 
the top of the cylinders allows free expansion of the 
liner independently of the water jacket; this, it is 
claimed, prevents all liability of the hot bulb 
cracking. With a view to isolating the heat of com- 
bustion from the crank case, special attention has 
been paid to the design of the piston, and it is claimed 
that the design adopted not only keeps the big end 
cool, and improves the lubrication, but also gives 


We are told that owing to) 


Among other things to be seen on the stand of | 
Martin’s Cultivator Company, Limited, of Stamford, | 


any desired crank chamber compression. For start. 
ing, the lamp only need be used for about five minutes. 
A steam ploughing cable engine, an anti-balance 
plough, a turning cultivator, a patented motor 
plough and a steam tractor constitute the principal 
exhibits of John Fowler and Co., of Leeds. I'he 
| ploughing engine is a 14 nominal horse-power machine, 
the drum carrying 600 yards of Fowler’s steel wire 
rope, which is coiled on the drum by a patented self- 
acting gear and adjustable rope guide pulleys. The 
anti-balance plough is of the firm’s latest type and 
is designed for English tillage. The lifting and turn- 
ing cultivator is fitted with self-lifting gear, whic 
can be put into operation whilst the cultivator is 
at work. It is also fitted with a patented cushion cylin 
der apparatus consisting of a cylinder piston and rod 
which control the lowering of the points into the work. 
The cylinder is charged with oil, and when the dro) 
catch is released the charge of fluid acting on thx 
piston relieves the whole weight and allows the 
implement to descend into the work gradually and 
without shock, thus preventing it dropping directly, 
on hard ground and so breaking the points. Th 
lowering of the implement can be adjusted to a 
TABLE. 
Single-Furrow Plough.—September 26th, 1913. 
Actual work’nz tima... 8 hours 
Land plouy hed Po ———- 1-6 acres 
Depth of ploughing .. s+ seh aks teeee 
Wid:h of furrow... ... ... S4 n. 
Consumption of benzol ... ... 3% gallons 
Coa:umptioa of benz! per acre 2 galloas 3 pints. 
Double-Furrow Plough. 
Actual workiog time .. 8 hours 
Land ploughed ; oe tye a ats . 2Baces 
Depth of ploughing ... ... ; in. 
Width of each furrow Shin. 
Consumption of benzol ... 3 gallons 7 pints 
Consumption of beazol p-r acre 1 gallon 3 pints 
Wa’er evaporated Sag as 1 quart 


Ociober 2nd, 1913, 


nicety. Perhaps the most novel exhibit 1s the 
motor plough, which is shown in Fig. 6. It is operated 
by a single-cylinder engine, which is automaticall) 
controlled by a sensitive governor, giving constant 
speed at all loads. All the operator has to do is 
to turn on the fuel and oil taps, start. the engine, 
and then to control the running, which he does by 
a single lever actuating the friction clutch. Standard 
machines are designed for running with petrol or 
benzol. The plough is built on the lines of a horse 
plough, and is sufficiently powerful to do the work 
of three or four horses. Provided the engine is not 
overloaded, the driver may ride on the plough. 
Naturally the depth of the work depends on the 
nature of the soil and its condition, and if the land is 
too strong for two furrows one can quickly be detached 
and the machine worked as a single-furrow plough. 
The depth is varied by the vertical adjustment of 








attractive collection of implements and machines, 
including several Champion ploughs, a pony plough 
for allotment holders, and two balance ploughs, 
which we understand are in great demand in Kent. 
The Howard Union mower is also exhibited for the 
first time. This is a light but strong mower, and an 
important feature of the machine is that the knife 
starts cutting immediately the machine is put in 
motion, thereby preventing blocking, which is fre- 
quently a source of -hindrance when cutting meadow 
grass. The Howard Champion cultivator is shown, 
as well as zig-zag harrows, flexible grass harrows and 





Fig. 6—FOWLER’S MOTOR PLOUGH 


a larger and cooler volume of scavenging air, and so 
improves combustion. The cylinder, gudgeon-pin 
and crank-pin are lubricated by a sight force feed 
pump, whilst the main bearings are oiled with rings. 
A simple and quick-locking hand adjustment, working 
in conjunction with the starting handle, regulates 
the stroke of the pump, and a safety stop prevents 
it working beyond the full load capacity. The 
atomiser, which is very simple and, we are told, 
very efficient, is fitted with a removable nozzle so 
that it can quickly be removed and cleaned. By 
hand adjustment the air valve can be made to give 


the Fi, RiGee’ 


each wheel, and-a maximum travel of 9in. can be 
obtained. The machine is set to cut two furrows 
84in. wide or one furrow Qin. to 10in. wide, and the 
furrow width is within limits adjustable. By lifting 
the driver’s seat the frame is raised and the weight 
of the back end is then carried on a castor furrow 
wheel and the ploughis shares are clear of the ground. 
With the aid of a simplerdevice the plough is then 
swung round by hand, and-the outer wheel is driven 
independently of the inner wheel. The table of trial 
results printed above gives an idea of the capacity of 
the plough when used on medium English stubble land. 
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No doubt there is a great field for this machine for 
cultivating, hoeing and scuffling between trees in 
orchards, vineyards, hop gardens, also in rubber, 
coffee, cocoa and wattle plantations, and generally 
for cultivating between rows of growing crops. 
Special tools are supplied for these different kinds 
of cultivation. 

As we said at the beginning, oil and petrol engines 
and air compressors, pumps, &c., are shown by the 
Worthington Pump Company. A combined engine 
and pump is to be seen on the stand. It is intended 
for use at railway water stations, town or village 
waterworks, &c. The engine is one of the firm’s 
standard horizontal four-cycle machines with 
mechanically-operated valves. These engines are 
supplied with a hit-and-miss or a throttle governor, 
‘‘ make-and-break ”’ electric ignition, chain oiling 
bearings, fuel oil pump, and combination fuel valve 
and mixer, the governor acting directly on the fuel 
valve. It is possible to run the engine with gas or oil. 
The double-acting pump is built in accordance with 
the Worthington Pump Company’s standard designs 
and has large valves and water passages. The 
design permits of interchangeable cylinders and 
pistons for different conditions of service. One of 
the company’s motor-driven trench outfits is also 
shown. It consists of a 14 horse-power oil or gas 
engine geared to a contractor’s trench pump, the 
capacity being 1} gallons per stroke, and the 
speed 45 to 55 strokes per minute. Several 
kinds of water meters are shown, including the 
company’s disc meter. 

On the stand of Richard Garrett and Sons, Limited, 
there is a motor tractor and a 3-ton steam motor 
wagon fitted with rubber tires. We need not 
describe these in detail, for the special features of 
these machines are well known to our readers. 

Other firms showing steam wagons are William 
Allchin, Limited, Foden’s Limited, W. Tasker, 
Limited, The Yorkshire Commercial Motor Company, 
and Mann’s Patent Steam Cart and Wagon Company, 
Limited. In addition to a motor wagon, W. Tasker 
and Sons, Limited, show a steam tractor, a thrashing 
machine, &c. Aveling and Porter, Limited, of 
Rochester, show a compound steam motor tractor, a 
traction engine and a ploughing engine; Charles 
Burrell and Sons, Limited, a road locomotive and 
a steam tractor; The Campbell Gas Engine Com- 
pany, oil engines; A. Dodman and Co., Limited, a 
gas engine and suction gas plant, boilers, &c.; Hornsby 
and Sons, Limited, stationary oil and petrol engines, 
a binder and straw trusser, mowers, ploughs and 
a drill; The International Harvester Company, a 
hay loader, an engine, a pump, a mower and a seed 
sower; Ivel Agricultural Motors, Limited, an agri- 
cultural tractor and a motor hoe. Sanderson and 
Mills, Limited, agricultural tractors, pumps, &c.; 
George Stephenson and Sons, hay presses, &c.; 
Wallis and Steevens, Limited, a traction engine and 
steam tractor ; Walsh and Clark, Limited, oil engines ; 
A. and E. Woodward, portable and stationary and 
oil and petrol engines; W. J. Bates and Co., an oil 
engine. , 

Petrol and paraffin electric lighting plants, cream 
separators, sheep shearing and horse clipping machines 
are shown by the Wolseley Sheep Shearing Machine 
Company, Limited. There are two tractors on the 
stand of William Foster and Co. ‘One is a standard 
machine having a winding drum and 50 yards of steel 
rope, a water lifter hose pipe injector, and geared feed 
pump, a Pickering governor, awning and curtains, 
and is mounted on the firm’s patented external 
spring suspension gear. The other engine is a show- 
man’s engine and is fitted with a dynamo bracket 
and a long awning mounted on twisted brass pillars. 
We are told that the firm is still building a good 
number of engines of this type, and has quite recently 
supplied some to the Woolwich Arsenal, together with 
a large number of trailers. 

In the Gilbey Hall and in the galleries are many 
exhibitors to which we have not referred;zbut most 
of the large engineering exhibits are, of course, in 
the large hall on the ground floor. In the Gilbey 
Hall Fairbanks and Co. are showing petrol and 
paraffin engines, weighing machines and_ scales. 
Fairbanks, Morse and Co., petrol and oil engines, 
pumps, lifting jacks, &c.; H. Edward Hope and Co., 
grease, lubricating oil, engineers’ tools, belting, &c. 
United Brassfounders and Engineers, Limited, 
sprayers, spraying pumps, &c.; Watson, Laidlaw 
and Co., hand and power cream separators, pulleys, 
&c.; W. H. Willcox and Co., belting, hose, &c.; and 
J. and E. Wright, binder twine, steel ploughing and 
manilla ropes and wagon covers. 

W. and T. Avery and Co., Limited, are showing 
weighbridges, weighing machines, scales, &c.; A. C. 
Bamlett, mowers; E. H. Bentall and Co., petrol 
engines, chaff cutters,.pulpers, cake and corn mills, 
corn crushers, and root cutters and cleaners ; Robert 
Boby and Co., Limited, haymakers, malt, clover and 
corn screens, and dressing machines, butter churns, 
separators, harrows, drills, &c.; the Bristol Wagon 
and Carriage Works Company, Limited, petrol and 
oil engines and farmers’ vehicles; R. Hunt and Co., 
Limited, chaff and turnip cutters, grinding and 
bruising mills, cake breakers, pulpers, &c.; R. A. 
Lister and Co., Limited, petrol and oil engines, a 
plough, cream separatorsand cream coolers, and 
refrigerators and other dairy appliances ; Samuelson 
and Co., Limited, a self-raking reaper, mowing 





machines, a turnip cutter, and a hand blower; the 
Smith and Grace Screw Boss Pulley Company, 
Limited, samples of belting, pulleys, bearings, coup- 
lings, brackets, and shafting ; the Wexford Engineer- 
ing Company, Limited, a corn crusher, a sprayer, 
a horse hoe, a drill, a manure distributor, and a root 
cutter; S. M. Wilmot and Co., a galvanised sheep 
rack, cattle, sheep, pig, and poultry troughs, mangers, 
and corn bins ; and Pilter and Co. are showing some 
petrol engines, a cultivator, hay rakes, flour mills, 
sprayers, a windmill, mowers, tools, &c. 








ENEMY-OWNED BRITISH PATENTS. 
FOURTH LIST.* 

Tue following list of British patents which have 
been granted in favour of residents of Germany, 
Austria, or Hungary, has been specially compiled 
for THE ENGINEER by Lewis W. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. 
It has been furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon 
British subjects the right to manufacture under enemy 
patents. On each one of the patents named renewal 
fees to the amount of £56 have been paid :— 

No. 151/04.—Stuffing-boxes.—Siems, A., Vienna. 

No. 1501/04.—Hydraulic presses, tubes, &c. Consists of a 
hydraulic press for manufacturing tubes of uniform thickness 
and solid bodies and bars of any section. The operation may 
be performed by forward or backward pressure. In manufac- 
turing tubes under the former conditions the soft-metal block 
need not be bored, but in the latter case a hole must be bored 
of the same internal diameter as the tube to be made. In form- 
ing solid bodies the block is forced through a die by two hydraulic 
pistons.—Schwieger, A., and Deutsche Erfinder-Genossenschaft 
zur Verwertung von Erfindungen und Patenteneingetr, Berlin. 

No. 1563/04.—Looms ; shuttle changing mechanism ; change- 
box motions.—Wachtler, F. L., Germany. 

No. 1802/04.—Ordnance ; field carriages ; mountings. Field 
guns with hydraulic recoil brakes, in which the brake resistance 
is automatically adjusted to the elevation by causing the piston- 
rod to rotate with respect to the cylinder as the gun is elevated. 
—Rhenische Metallwaren-und Maschinenfabrik, Germany. 

No. 2169/04.—Type, linotype and like casting machines. A 
mould for type-casting machines, linotype, or other composing 
machines is formed with a row of casting compartments, each 
for casting a type, logotype, or ornament, &c.—Mayer, J., and 
Albrecht, C., Berlin. 

No. 2251/04.—Seamless metal hollow bodies ; seamless meta! 
hollow bodies, the internal cross section of which is comparatively 
large, and the cross section of the walls of which is comparatively 
small, are produced by presses of comparatively small power, by 
means of apparatus such as is described and illustrated in the 
specification.—Krupp, F., Akt.-Ges., Germany. 

No. 2447/04.—Grinding, crushing, &c. Edge-runners and 
pans and like mills. A stepped edge-runner is arranged so that 
as the material is fed into the outer part of the revolving pan, 
the distance between the runner step and the grinding surface 
decreases until the lowest step rests on the grinding surface, the 
material thus being crushed in stages, and expelled at the centre 
of the pan.—Gielow, C., and Alexander-Katz, B., Prussia. 

No. 2632 /04.—Pressure gauges. In gauges of the pinion-and, 
quadrant type, the spindles rest in cylindrical bearings of bronze- 
nickel or the like, mounted in supporting plates, which are 
stamped from softer metal.—Schaffer and Budenberg, Germany. 

No. 3127/04.--Small-arms ;_ breech actions, sliding bar 
and breech block ; stacks. Relates to improvements in small- 
arms intended more particularly to facilitate the taking apart 
and assembling of the various parts.—Mannlicher, C. von, 
Vienna. 

No. 3135 /04.—Calculating machines. In calculating machines 
of the general arithmometer type having setting rings, such 
rings being locked when the operating handle is not in its position 
of rest, the number set on the rings is displayed on indicators in 
a line, and the registering discs are so operated that they do not 
overrun.—Muller, A., and Zeising, O., Germany. 

No. 4007/04.—Steam, &c., turbines. Multiple-expansion 
turbine driven by steam, gas or air.—Kolb, C., Germany. 

No. 4128/04.—Transhipping, coal, &c., at sea. Relates to 
endless-rope conveyors for the above purposes, and consists of 
means for preventing variations in tension in the rope due to 
the relative movement of the vessels.—Leue, G., Berlin. 

No. 6331/04.—Mining. Dams and stoppings, especially for 
use in salt mines, are constructed of iron frames strengthened 
with ribs bolted together, and carrying hinged doors. The 
space between the frames and the sides of the gallery is filled with 
@ magnesia cement, masonry, or concrete prepared with mag- 
nesium chloride, which swells and sets quickly.—-Grossmann, 
F., and Gewerkschaft Hedwigsberg, Germany. 

No. 6417/04.—-Machine guns ; consists of a cartridge-feeding 
device, and is shown as applied to a toggle-link breech.— 
Schwarzlose, A. W., Berlin. 








WAR ITEMS. 


PRESIDING over the annual meeting of the Sports Club 
at Sheffield on Nov. the 28th, Mr. W. L. Hichens, chair- 
man of Cammell, Laird and Co., Limited, paid a glowing 
tribute to the service of the men who were working at high 
pressure on Government work. In alluding to the fact 
that something like 150 members of the Sports Club had 
joined the colours, Mr. Hichens observed that he supposed 
in any other town in the United Kingdom one might have 
deplored that the proportion of members who had left 
them was so small, but Sheffield in many things was an 
exception. As Lord Kitchener and Mr. Winston Churchill 
had said, those engaged in the manufacture of war material 
were helping their country more effectually by remaining 
behind than by going to the front. Many of those present 
would no doubt like to take off their coats and “‘ have a 
go;” but though their work in the shops was more 
humdrum than that which they would be called upon to 
do in the Army and Navy, yet it was essential that it 
should be done if we were to be in a position to pull 
through victoriously, as we meant to do. They were 
called upon to work long hours, and often on Sundays too. 
He hated Sunday work, and hated having to ask anyone 
to work on Sundays. It was not a right thing; but there 
were certain emergencies when it was necessary, and this 
was such an emergency if ever there was one. He felt 
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particularly the importance of the work done in the shell 
department, although there were many other departments 
doing very valuable work. But it stood to reason, in a 
crisis like this, that unless they could produce shelis as 
and when they were wanted, the country might suffer 
severely. Therefore it was a great tribute to the self- 
sacrifice of all of them that they were prepared to come 
forward and help the country in this emergency. They 
honoured the men who had gone on active service, and 
hoped to welcome them back again in good health and 
spirits. 
* * * 

WE are requested to give publicity to the following 
announcement with regard to supplies for the Allied 
Governments :—All questions relating to the purchase and 
export of food supplies, munitions of war and field equip- 
ment for the French, Belgian, Russian and Serbian Govern- 
ments, are now dealt with by the International Commis- 
sion for the Purchase of Supplies (Commission Interna- 
tionale de Ravitaillement). The executive office of this 
Commission, and the offices of the French, Belgian and 
Serbian delegates thereon, are at India House, Kingsway, 
W.C., while the offices of the Russian delegates are tem- 
porarily at 192, Cromwell-road, S.W. Application for 
permission to export goods, the export of which from the 
United Kingdom is prohibited, should, if such goods are 
required by the Allied Governments or their accredited 
agents, be addressed in writing to the Commission. The 
Commission will only consider such applications if they 
are accompanied by documentray evidence as to their 
official origin. Applications which are unsupported by 
such evidence, or applications in respect of goods which 
are ordered by private firms for purely industrial purposes, 
must be made in the ordinary manner to the Commis- 
sioners of Customs and Excise, Lower Thames-street, E.C. 
Owing to the possible shortage of certain classes of goods 
for which there is a great demand, it may be found imprac- 
ticable to make any exception to the prohibition against 
the export of such goods. Consequently, merchants and 
manufacturers wishing to supply goods for the use of any 
of the Allied Governménts are warned not to enter into 
any negotiations until they have ascertained from the 
Commission Internationale de Ravitaillement that per- 
mission for the export of such goods will be granted. 
Having granted permission to export, the Commission will 
make the necessary arrangements direct with the Customs 
authorities for the clearance of the goods, upon receiving 
from the manufacturer or merchant at least forty-eight hours’ 
notice of each shipment, together with the following par- 
ticulars :—(1) Nature and quantity of goods to be shipped ; 
(2) name and address of consignor ; (3) name and address 
of consignee ; (4) port and approximate date of shipment ; 
(5) ship or line by which shipment is to be made ; (6) port 
of discharge; (7) marks on packages (if any). 

* * * 

Up to date, a total of 1046 men, two of whom have 
been killed in action, have left the Westinghouse com- 
pany to join either the Army or the Navy, The greater 
number have, of course, joined the Army Regulars and 
Territorials, many have joined the Public Schools Battalion, 
others have joined the newly formed Naval Brigade as 
electrical engineers, and one ex-Westinghouse man has 
highly distinguished himself, 7.e., Mr. Sippe, who was one 
of the three who set out to fly over and drop bombs on 
the German airship hangars at Diisseldorf in October. 
With such a large body of men leaving their regular 
occupations at a comparatively short notice, a great deal 
of distress amongst those they leave behind must inevitably 
occur. From the commencement the Westinghouse com- 
pany saw the necessity of helping the dependents of those 
who had ‘left, and immediately set aside a large sum of 
money for this purpose. A representative committee was 
appointed and a very carefully organised scheme evolved, 
whereby each case is visited and reported upon once 
every fortnight, and at the present time 422 cases a week 
are dealt with. In addition to this action by the company, 
a sum of £1166 5s. 3d. was contributed during the first 
month of the war by the staff and distributed to the 
various public relief funds, and a further sum is contri- 
buted regularly each week or month by the office and 
works employees for a stand-by fund; this amounted 
up to November 17th to no less than £1705 10s. 8d. 

oK * * 

In a special report on German trade with Canada, 
which has been prepared by his Majesty’s Trade Com- 
missioner for the Dominion, Mr. C. Hamilton Wickes, 
it is stated that Germany’s efforts to expand her trade in 
the Dominion have been characterised by the same 
thoroughness and efficiency which have distinguished 
her trade campaigns in other countries. The value of 
German trade with Canada is small, however, as compared 
with that of the United States and the United Kingdom, 
the value of the German goods imported during the 
fiscal year ended March 3lst, 1913, having amounted to 
only about £2,900,000, as compared with £28,500,000 
from the United Kingdom and £90,600,000 from the 
United States. The most important branch of Germany's 
trade with Canada, apart from specialities—such as 
certain lines of chemicals, tires for locomotives and 
scientific instruments—consists of low-priced imitations 
or reproductions of British manufactures. The effect of 
these is seriously to reduce the value of the retailers 
stock of the British-made article. It is the poorer classes 
which purchase these goods, being in many cases ignorant 
of quality and value, and their smail means drive them to 
buy a low-priced article in the hope that it is really cheap 
from an economic standpoint. British manufactures, 
which are usually of higher price than the German goods, 
but of intrinsically greater value, require to be given 
greater publicity, as well as assistance by first-class 
selling methods, to enable them to compete with low- 
priced goods ; it is well known, however, that this side 
of trade is neglected, and in many cases the British manu- 
facturer handicaps himself further by indifferent knowledge 
of the local market conditions, ignorance of these condi- 
tions being fatal in obtaining a due share of the trade to 
which the excellence of his manufactures entitles him. 
Copies of the report, which also contains detailed statistics 
of Germany’s trade with Canada during the years 1908-9, 
1912-13 and 1913-14, may be obtained by United Kingdom 
manufacturers on application to the Commercial Intel- 
ligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C, 
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AN ALL-METAL DIVING DRESS. 


A DEVELOPMENT in submarine armour has lately come 
to the fore in the United States in the form of an all-metal 
dress for under-water workers. The new suit is the result 
of more than five years of experimentation, and has now 
reached a practical stage which, it is claimed, will warrant 
its employment for a difficult job of off-shore salvage in 
waters too deep and too exposed for the use of the ordinary 
diving outfit. In principle this invention is not strictly 
a novelty, because others have worked toward the same 
solution of a deep-diving apparatus, but this American 
dress is said to be the most feasible and efficient of these 
various efforts. During some demonstrations divers have 
used this armour at a maximum depth of 212ft., but could 
have gone deeper had more water been available, and 
these submergences have proved extremely suggestive 
when viewed in the light of the circumstances under which 
they were made. 

As is well known, deep diving in the ordinary diving 
dress involves primarily two vital desiderata : first, that 
the air pumps should be of sufficient capacity to supply 
in ample volume and at a proper pressure air for the diver 
at every depth, that pressure being sufficient to offset, in 
fact, slightly exceed, that of the enveloping water; and, 
second, that the worker when coming up from a consider- 
able depth or after a prolonged submergence should undergo 
progressive decompression, involving in some instances a 
protracted period of inactivity on the part of the diver. 
The latter requirement not infrequently imposes a much 
longer interval for decompression than that allowed for 
useful service on the bottom. In order properly to safe- 
guard the men engaged these precautions have measur- 

















DIVER COMING UP AFTER SUBMERGENCE 


ably increased the cost of any salvage work in which 
divers have been called upon to go down in really deep 
water, and because of tidal conditions the available time 
at the slack has thus been shortened so far as effective 
efforts were possible. These are some of the limitations 
peculiar to the several forms of elastic diving dress, and 
are directly the outcome of the necessity of maintaining a 
superior pressure of air in the suit as against the hydro- 
static pressure of the sea outside. True, the divers in 
the conventional outfit can use their hands freely if we 
except the numbing influence of very cold water. This 
facility of touch and manual activity is a valuable power, 
but it brings in its train some decided limitations, and it 
is to overcome these where they have to do with unusual 
submergences that the all-metal apparatus has been 
developed. 

How far the American outfit overcomes these difficulties 
can be gathered from certain of the demonstrations already 
made. The first man to descend in this armour to a depth 
of 212ft. was an ex-naval diver, whose greatest previous 
descent had not taken him more than 90ft. down. Even 
then, because of his physical get-up, he suffered from the 
pressure and bled at the nose and the ears. When he 
donned the all-metal suit, some years after his work in the 
navy, he had gained in flesh and weighed 214 lb., and was 
what might properly be called stout. His descent was 
accomplished in a little over a minute; he was on the 
bottom for probably twenty minutes, and was then brought 
up on the run in order that his mate might have a chance 
to make a similar dive. The ascent took less time than 
the trip down, and the man was taken out of the suit in 
a few moments after it had been swung inboard and 
lowered upon the deck of the vessel. He was in his normal 
condition and regretful only that it was necessary to bring 
him up so soon for the reason already stated. In an 
elastic dress, had the man been able to stand so great a 
submergence, his decompression period would have covered 
a long interval of time. 

Before referring to the descent of the second diver let 


us describe the armour. The engravings on this and on 


page 558 help to give a comprehensive idea of the general | 


outward appearance of the suit, which is made of an 
aluminium alloy of great strength, the composition being 
a trade secret. The empty dress weighs approximately 
480 Ib. and is unquestionably a cumbersome and a ponder- 
ous mechanism when out of the water. But its very con- 
siderable displacement gives it a good deal of buoyancy 
when in the water, and it was necessary to add lead ballast 
in order to sink it when holding a man of 155 lb. 

The suit consists of a series of articulated sections 
having sliding or rotating joints, and these are sealed 
sufficiently by means of leather and rubber packing so 
that they may be either entirely water-tight or nearly so. 
In fact, there are fifty-six of these flexible joints, and in 
some of them a limited measure of leakage is purposely 
invited. The object of this is to permit the water thus 
seeping through to serve to lubricate those joints and to 
facilitate their movement by the encased worker. This 
sounds, at first blush, much like inviting disaster, but the 
packing of the joints is so arranged that pressure serves 
more nearly to perfect the seal, and the influx of water is 
not as great as might be imagined under the circumstances. 

In order that increasing pressure may not jam the 
joints and thus make movement extremely hard, if not 
impossible, at deep submergence, this sliding or rotating 
motion takes place upon roller bearings which work upon 
steel rings. It is because of this provision that the heavy 
sections can be flexed with relative ease when the suit is 
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mulation of leakage in the following manner :—Just above 
the waistline at the back of the suit there is a hollow box- 
like projection in which is housed a small but very effective 
pump. ‘This pump is operated by compressed air and has 
intakes drawing from each foot of the armour. In this 
manner leakage is handled directly at the two first points 
of accumulation, and the exhaust is overboard by way of 


/an outlet arranged on the left-hand side of the pump 


recess. This exhaust is provided with a check or non- 
return valve, and the pump is designed to work against 
the pressure due to the depth of submergence. This pump 
is designed to meet all service requirements under normal 
conditions. Before the suit was tried in deep water it 
was tested in a steel cylinder filled with water high enough 
to cover the dress and then charged with an air pressure 
of 110lb., equivalent to a submergence of 255ft. The 
leakage during ten minutes was easily disposed of by the 
pump in less than two minutes. 

When tried in water 212ft. deep the pump had no 
difficulty in ejecting the seepage during the descent and 
submergence of the first diver. The air exhausted from 
the pump is discharged directly into the interior of the 
dress and is forced again upward through the space avail- 
able inside of the armoured hose 2}in. in diameter. The 
pressure supply comes through a jin. pipe. The air con- 
nection for the pump is made just after the head section 
of the dress is put in place and by way of the right armhole 
before the right sleeve is attached. 

Accidents are frequently valuable because of the lessons 
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ARRANGEMENT OF LEG CASING SHOWING JOINTS 


submerged. The arrangement is both ingenious and 
simple, and there is no question about its efficient opera- 
tion. 

Now, it must be perfectly plain that a diver in an all- 
metal dress would be exposed to the same physiological 
hazards as a fellow-worker in an elastic suit if the rigid 
dress had to be supported by an internal air pressure equal 
to the hydrostatic pressure without. Indeed, this has 
been one of the main reasons for the failure of previous 
all-metal submarine armours. Mr. Chester E. Macduffee, 
the inventor of the dress in question, has designed his suit 


so that it would be strong enough to withstand the crush- | 


ing force of the sea without having recourse to air under 
pressure within. The success achieved depends partly 
on the availability of a suitable aluminium alloy and partly 
on the adoption of cylindrical sections reinforced by 
internal and external ribbing. The diver in the Macduffee 
armour breathes air at atmospheric pressure no matter 
how deep he goes, and this at once differentiates the con- 
ditions under which he labours from those peculiar to the 
ordinary diving dress. 


they teach, and this brings us to the second submergence 
made by the lighter diver, a man of 1551lb. Just after 
he was placed in the armour a new and large compressor 
heated and broke down, and it was necessary to make 
connections with a smaller compressor before a descent 
was made. This consumed the better part of an hour, 
and during that time the diver was inside the dress and 
exposed to a hot sun. It was necessary to cool the dress 
by turning on it a stream of water, but this did not suffice 
to prevent the partial drying of the leather packing. 
Finally the compressor was started, the face plates sealed, 
and the man lowered to a depth of 100ft. Then the small 
compressor broke down and for nearly five minutes failed 
to work. All that time the diver was kept suspended a 
hundred feet below the surface and obliged to breathe the 
free air in his suit and that from the exhaust passage 
leading surfaceward in the large armoured hose. He was 
not, however, incommoded at all, and descended to the 
bottom as soon as the pump started again; but the leak- 
age resulting from the shrinkage of the packing proved 


| too great for the pump at the full depth of 212ft., and in a 


In the Macduffee armour the diver undoubtedly has not, | 


of course, the liberty of movement of the man in the | 


elastic dress, but despite the heaviness of the all-metal | feared the dress would be filled. The hoist was started 


outfit when on deck, it is comparatively easy to work in 
when submerged, and the operators have declared that 
they were not hampered in walking freely upon the bottom 


or in bending over or moving their arms within the limits | 


set by the angular motions allowed by the joints themselves. 
As the pictures make plain, the entire body of the operator 
is encased. 

The inventor has guarded against the dangerous accu- 


very few minutes climbed up as high as the waist of the 
diver, who telephoned to be brought to the surface, as he 


and the man was brought up in one minute and twenty 
seconds, and when the surface was reached nearly all of 
the water had been drained from the armour by the pump. 
It is easy to imagine what would have happened to a diver 
in an elastic dress had the air pumps failed him at a depth 
of 100ft. and his supply have been cut off for five minutes. 

The armoured hose in the Macduffee dress serves also 
as a conduit for the electric connections which furnish 
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power for a hand lamp when desired and also for the leads 
for the telephone service. The telephone is installed on 
the right-hand side of the front deadlight, where the diver 
can speak into the transmitter by turning his head slightly 
and also bring his ear easily within reach of the receiver. 
‘The hand lamp when not desired can be removed from the 
end of the left sleeve and supplanted by a hook. 

The right sleeve terminates in a mechanical hand com- 
posed of twelve steel fingers which are actuated by a sliding 
rod drawn inward through a stuffing-box by the simple 
act of gripping on the part of the diver. The fingers are 
held open by a@ spring, and it is possible te pick up a thin 
sheet of paper from a flat surface by means of this mech- 
anical substitute for the human hand. It is perfectly 
evident, however, that neither this hand nor the hook can 
be said to fulfil the functions of the living member, but 
they answer well enough to make a great many operations 
possible. In regular salvage work the diver encased in 
the Macduffee armour would not be expected to tie knots 
or to do anything of a kindred character. All that would 
be expected of him would be to get a sling around a body 
or to secure hooks, &c. These duties his artificial members 
would be able to discharge satisfactorily. 

The all-metal suit can be made to withstand the hydro- 
static pressure due to more than 300ft. submergence, and 
it is claimed that notwithstanding the limitations imposed 
by completely encasing the operator, this new apparatus 




















opens the way for certain salvage operations and deep- 
water explorations which otherwise would be out of the 
question, and that the weather conditions and the tidal 
circumstances which hamper so much the man in the 
elastic dress would not place the same hindrances in the 
way of the diver clothed in the rigid outfit. The problems 
of heavy air pressure upon the body and the menace of 
accumulating carbonic acid due especially to vigorous 
effort no longer cause anxiety. Breathing air at normal 
pressure, the operator in the Macduffee armour can exert 
his full bodily strength in moving about, in gripping with 
his mechanical hand, and in throwing his weight to shift 
or to draw anything requiring such exertion on the bottom. 








POWER PLANT TESTING. 


On Thursday, November 26th, a paper on the above 
subject was read before the Institution of Electrical 
Engineers by Mr. W. M. Selvey, who has evidently devoted 
a good deal of time to the study of testing steam and elec- 
trical machinery. Unfortunately, we cannot spare space 
to print the paper in full. All we can do is to give a brief 
abstract of it. Boilers and economisers are dealt with 
first, and in considering boiler testing the author points 
out that%owing to the energies of makers of CO, apparatus, 
the efficiency of boilers has within the last few years 
received much attention, for these instruments denote in 
a convenient way the excess air in the flue gases over and 
above the quantity which can take part in the combustion 
of the fuel. Curves given in the paper show efficiencies 
obtainable—efficiencies expressed in terms of the CO, 
and final temperature. The ideal percentage of CO, 
it is pointed out, varies with the ratio of hydrogen to 
carbon in the coal; but in most English coals the variation 
is not more than will cause the ideal amount of CO, to 
vary from 18 to 19 per cent. Since this is one of the 
principal measurements in boiler testing, the author calls 
attention to a modified form of Orsat apparatus— 
which is shown in Fig. 1—and which has been designed for 
readily analysing the sample taken. A continuous stream 
of gas is drawn through a sampling pipe, perforated with 
many fine holes. The pipe extends across the flue, and 
is connected to aspirators, which are capable of drawing 
off a steady fraction of the main stream. For this purpose 
a small Roots blower or a small steam ejector is employed. 
The other main measurement which determines the effi- 
ciency of a boiler is that of the final temperature. The 
author has used for some years, and used with considerable 
success, platinum-platinum-rhodium couples and copper- 
copper-constantin couples, supplied by the Cambridge 
Scientific Company, and checked at the National Physical 
Laboratory. 

As regards radiation loss, the author is of opinion that 








this in a 20,000 1b. well-lagged boiler is not more than 
3 per cent.; in the case of 30,000 lb. and larger boilers it 
may be taken as 2 per cent. Excessive radiation, it is 
pointed out, is easy to locate and remedy. The loss by 
unburnt fuel, it is considered, can certainly be reduced to 
10 or 15 per cent. of the ashes, and may therefore be taken 
as 2 per cent. The author has not yet seen a stoker and 
furnace construction that do not suffer either in effici- 
ency or upkeep if the coal is either too bad or too good. 
If the boiler is designed for good coal—a coal giving any- 
thing above 12,800 B.T.U.’s as fired, or below 8 per cent. 
of ash—with some coals it cannot maintain combustion 
at all. If, on the other hand, a boiler is designed for bad 
coal—11,000 B.T.U'’s, or less, or above 16 per cent. of 
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ash—the temperatures attained when working at its best 
and with good coal are such that no brickwork will stand. 
The best working can only be secured by keeping the quality 
of the coal as uniform as possible, and this is the real diffi- 
culty. The size of the economiser, Mr. Selvey points out, 
has a great effect on the final temperature. The tem- 
peratures on full load, he considers, should be taken, say, 
24 hours after sweeping, and should be used as a standard. 
If at any subsequent time the boiler exit temperature is 
found to be 150 deg. Fah. higher, or the economiser 
outlet temperature to be 100 deg. Fah. higher, the boiler 
needs cleaning. Values of 600 deg. Fah. for the former 
and 350 deg. Fah. for the latter may be considered satis- 
factory. The lowest temperatures the author has met 
with in this connection are about 450 deg. for the boiler 
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| shows an arrangement of water tanks and a weighbridge, 
| which has been found convenient for central station work. 
| By revising the order of use and omitting the pump it 
becomes of equal service for turbine testing. A slight 
| inaccuracy is introduced by the suction pipe of the pump, 
but it can, of course, be allowed for. For a contractor’s 
| test the author suggests for standard practice that the 
| boiler should be tested three days after being swept, the 
| interior of the tubes being reasonably clean at the time. 
| The boiler should be on full load eight hours before the 
| test starts, and during the last two hours it should be fed 
| with spare test coal, and during this time the fire may be 
| adjusted. After starting on the weighed coal, the thick- 
| ness of the fire must not be altered, regulation being 
| brought about by varying the speed of the grate. 
| Coming to turbine and generator testing, the author 
| points out that the temperature of the steam may be 
| measured very accurately by means of the Whipple in- 
| dicator and by its specially adapted thermometer. By 
| using this thermometer the accuracy of this measurement 
| has been improved nearly 1 per cent. From time to time, 
| the author says, there have been remarks in the technical 
Press regarding the difficulty of measuring the tempera- 
| ture of a moving fluid owing to the adiabatic compression 
| of the fluid on the surface of the thermometer pocket or 
| other measuring instrument. The author was once 
| associated with the measurement of very hot gases having 
| velocities up to 3000ft. per second, and although this effect 
| was certainly observed, the measured temperature was 
| very much below that previous to the expansion of the 
| gas. Moreover, if the results of stilling the ordinary 
steam velocities involved is calculated, it will be seen that 
| this point is of little importance. 
| As regards pressure measurements, large pressure gauges 
| are very satisfactory if used immediately after they have 
| been checked on a deadweight tester. Highly reliable 
| test gauges are supplied by leading makers. The measure- 
| ment of temperature at the exhaust end of the turbine, 
| the author says, has little connection with the turbine 
| itself; it merely concerns the condenser. The vacuum 
| should be measured at the exhaust flange of the turbine. 
| It is a difficult but most important measurement. The 
| author has never seen a really satisfactory mercury column 
| for peripatetic testing, and has always manufactured his 
|own. He has also found it necessary to have a special 
aneroid barometer made for the work. 

Turning to electrical meters for measuring generator 
outputs, Mr. Selvey says that owing to the temperature 
coefficient of almost all large continuous-current watt-hour 
| meters, it is better policy when the load is fairly steady to 
use precision voltmeters and ammeters. Even then many 
precautions must be taken. Stray fields often affect not 
only watt-hour meters, but even reasonably shielded in- 
dicating instruments, and for this reason it is well to 
re-check instruments against their test-room calibration 
by means of a potentiometer and standard cell when they 
are in place. The main shunt, it is stated, should be 
designed and fixed with more care than is usually exercised 
when designing and fixing shunts for ordinary switch- 
boards. For three-phase power measurements it is 
stated that the authorities at the National Physical Labo- 
ratory have tried to get the method of using three meters 
standardised. Efficiency tests should always be run on 
unity power factor. 

Under the heading of condensers and air pumps, it is 
pointed out that it is impossible to arrive at any just 
appreciation of a condenser performance without knowing 
| at the same time the air leakage with which the air pump 
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Fig. 2—SKETCH OF ARRANGEMENT FOR MEASURING WATER 


outlet and 240 deg. Fah. for the economiser outlet. A 
result of, say, 10 per cent. CO, and 300 deg. Fah. final | 
temperature, both measured at the economiser outlet, may | 
be considered good test results. 

From the operation point of view of testing this com- 
pletes the case for efficiency, but from the point of view 
of the contractor’s test and commercial coal testing it is 
advisable that one boiler of a given type should be set 
aside for testing work and fitted with measuring instruments. | 
A sample truck or trucks of coal can then be run through | 
the grates, and the actual evaporation measured. It is | 
mentioned incidentally that with accepted methods of | 
hand sampling discrepancies of as much as 7 per cent. | 
have been obtained in the author’s own experience. Fig. 2 


is dealing and the rating of the pumps. In this direction 
the Scanes gauge will prove very useful. The opinion 
is expressed that the ultimate type of air pump will be a 
steam augmenter jet in series with a pump of the Kinetic 
or Leblanc type, which is capable not only of maintaining 
by itself an excellent vacuum but also of acting as a jet 
condenser to the steam from the augmenter. 

The steam jet may only be required when an air leak 
develops, but it is a good thing to be able to double or 
treble the effective size of the air pump by a turn of the 
hand. In order to test the air pump, it has now become 
usual to disconnect it from the condenser and to admit 
to its suction various amounts of air measured by the 
indraught through calibrated nozzles. This is quite a fair 
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test for comparing air pumps, but unless the air drawn in 
is thoroughly saturated after expansion with water vapour 
at the temperature of the water used by the pump, it 
is not safe to assume that the pump would produce the 
same vacuum when actually attached to the condenser 
and dealing with the same amount of air. The amount 


of air to be dealt with varies greatly. One eminent 
authority claims to have reduced it to .1 lb. per 1000 Ib. 
of steam. Many think that without special leakage it 

To 


ought not to exceed .6lb. per 1000]b. of steam, 
include provision for occasional leaks. the author suggests 
that for plants of moderate size provision should be made 
for at least 1.3 Ib. of air per 1000 lb. of steam and .1 lb. 
of air per 1000 Ib. of steam in the case of large plants. 
Under these circumstances the vacuum maintained by the 
air pump when dealing with this amount of air, but dis- 
connected from the condenser, should be within .3in. 
(mereury) of the vapour pressure of the water that it is 
using. 

_ The individual rating of the air pump being thus settled, 
it remains to fix the performance of the condenser. This 
depends almost entirely on the steam distribution. The 
author’s opinion is that the buyer should specify the sur- 
face he requires, especially if he is at all troubled with 
dirty condensing water. In this case it is well to arrange 
for one square foot of surface for every 5 Ib. of steam to be 
condensed per hour, this giving a condenser that will run 
a considerable: time without cleaning and without much 
loss of vacuum. With the introduction of modern air 
pumps, figures such as 7-10 lb. per square foot per hour 
are being offered even where high vacua are required. 
The author suggests as a standard for testing that a con- 
denser having one square foot of surface for 7 Ib. of steam, 
and a water velocity of 6ft. per second through the tubes, 
together with the air pump already described, should be 
expected to have, three days after brushing the tubes, a 
value of ‘““K” not less than 450, the value “ K” being 
the number of British thermal units transmitted per square 
foot of surface per degree Fah. mean difference between 
the temperature inside and outside the tubes, the tem- 
perature outside being assumed to be uniform and measured 
at the inlet, and the water temperature to be the mean 
of the inlet and outlet temperatures. These temperature 
measurements are to be combined with an accurately 
calculated figure for the heat per pound of steam condensed, 
which with modern plants is often found to be between 970 
and 980 British thermal units per pound of original steam. 

The paper also contains some notes on cooling towers, 
centrifugal pumps, and fans, but we must pass over those 
and consider the last part of the paper, which is devoted 
to general remarks. In arranging a test, it is stated, it 
is advisable to have full instructions typed out and handed 
to every man taking part in the test. The author has 
almost entirely abandoned sound signals in favour of 
lights, although sometimes a powerful hooter is a welcome 
assistant in a large station. It is his practice to take all 
readings in triplicate, and in the case of very important 
trials to have one power station man and one contractor's 
man to take each particular set of readings in conjunction, 
so that any disagreement may be dealt with at the time 
and on the spot. There are rare cases where a plant has 
to be tested by measuring the water pumped into the 
boilers, and in order to ascertain the leakage this calls for 
a special test on the boilers alone. It is a difficult test 
to carry out, for even with everything shut down the circu- 
lation rate of the water contained varies if the pressure 
rises or falls, and since a small fire has to be kept going to 
make up for radiation losses it is very difficult to avoid 
one or the other. By testing on a rising pressure it is easy 
to make the amount of water in the boiler appear to in- 
crease, but the author is satisfied that a batch of five boilers 
can be isolated and made absolutely tight, so that, given 
a sufficient length of test, the figures are above suspicion. 

Under suitable conditions many modern air pumps can 
be made to draw over a large proportion of steam in the 
condenser. This is rather a factor of the conditions than 
of the pump, and though it makes the test much more 
difficult it does not, in the author’s opinion, go against the 
pump in everyday practice. The author always recom- 
mends at least an hour’s interval between the tests at 
half, three-quarter, and full load, the load being increased 
to a higher rating immediately after the finish of the pre- 
vious run. It is very seldom except in the case of jet con- 
densers that any further accuracy is obtained by running 
for longer than one hour. It is very important that the 
condenser should be tested on the water side. There are 
two ways of doing this. One is to shut the turbine down, 
leaving the circulating water on, and then to open a con- 
nection between the water extraction pump and the con- 
denser. Ample time must be given to the condenser to 
draw before assuming that any water running out is 
leakage water. The author recommendeds that when 
the tubes have been brushed, the inside of the 
condenser should be filled with water on the steam 
side to as high a level as possible. This serves the 
double purpose of indicating the leaking glands or per- 
forated tubes, and reveals any small air leaks that may exist 
in the casing. 

The question of when a turbine should be tested requires, 
in the opinion of the author, careful consideration, for 
certain makes of turbines show quite 5 per cent. better 
results if tested immediately they are put into service 
than they show after a year’s running. The author thinks 
that it would be fair to say that the turbine must run six 
months on commercial load before it is tested, and the con- 
tractor should then be allowed 48 hours to open up and 
examine the machine in preparation for the test. Alter- 
natively, the specification may state that the machine must 
be tested as soon as it is on a commercial load, and again 
at the end of a year, when it must not show more than, say, 
3 per cent. decrease in efficiency. If the blades are covered 
with an appreciable deposit of lime, it is inadvisable to 
test the machine without giving the contractor the option 
of cleaning them, since this deposit is in no way attribut- 
able to the turbine itself. It depends on the way the 
boilers are being run. 








WE learn that the Comptroller of Patents has now made 
arrangements to keep the Library in Southampton- 
buildings open until 6 p.m. on Saturday evenings. A 
reader's form of application can be obtained from the 
Librarian. 





SCREWING PROJECTILES. 





In our issue of September 18th we gave a fully illus- 
trated description of one of a new series of heavy duty 
vertical drilling machines designed and manufactured by 
A. A. Jones and Shipman, Limited, of Leicester. The 
firm has now called our attention to a topical adaptation 
of these machines, intended for facilitating the work of 
the many engineering firms at present engaged on shell 
orders for the Government. The object aimed at is to 
adapt the drilling machines in question for tapping the 
noses of shells for the reception of the cap pieces. The 
shells differ in diameter and length, but the tapping 
required is much the same in all, being, we understand, 
for either 2in. or 2}in. holes, with about fourteen threads 
per inch. 

A “New Century” drilling machine with the shell- 
tapping attachments fitted is herewith illustrated. The 
base of the shell is dropped into a special bush support 
bolted to the machine base plate. The nose of the shell 
is gripped between two half-bushes carried and clamped 
by a bracket that can be made to travel vertically on the 
machine column, and that takes the place of the usual 
bracket supporting the ordinary circular table. A series 
of bushes for this bracket and a series of bush supports 
are provided to suit the range in the diameter and length 
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of the shells. Whatever is the length of the shell, the bush 
support is designed so as to bring its nose always to the 
one level directly beneath the tap. As full particulars 
of the general design of the machine were given in our 
previous article, we need here add nothing further to our 
description. 








THE EFFECTS OF BENDS ON ELECTRICAL 
CONDUCTORS. 


In a short article in the British Westinghouse Gazette 
Mr. P. Jackson discusses the effect of bends and loops on 
the inductance of a conductor. It is frequently stated 
that the leads to and from apparatus—a lightning 
arrester, for example—should be as straight as possible, 
because short corners, angles, &c., introduce an undesir- 
able amount of inductance. This, Mr. Jackson contends, 
is not strictly true. The only reason for avoiding corners 
and bends, he points out, is that a crooked line cannot be 
the shortest one between two points. In fact, no matter 
how crooked and intricate the path afforded by a con- 
ductor, so long as one loop does not lie over another its 
impedance cannot be greater—and is in fact somewhat 
less—than that of the same conductor stretched out 
straight. Those who have been in the habit of looking 
upon loops and bends in conductors as detrimental from 
the point of view of low inductance may feel inclined to 
reject this statement ; but in support of the argument Mr 
Jackson puts forward the following illustration. The 
inductance of a single turn of wire in the form of a circle 
is double that of a similar loop of half the diameter. Conse- 
quently for similar loops the inductance is proportional 
to the length of the wire ; in other words, the inductance 
is the same per foot of wire. 

If the loop be made very large, then a small section of it 
is approximately a straight line, and its inductance may 
be considered to be equal to that of a straight wire. Hence 
the inductance of a foot of wire carrying a given current 
is the same whether this wire forms part of a small loop 
or a large one or a straight conductor. The diameter of 
the wire, however, has an effect which has not been 
considered, and, furthermore, the statements do not apply 
to coils in which there are two or more turns. For the 
statement to be strictly true the diameter of the con- 
ductor must vary with the size of the loop; if not, the 
inductance increases slightly more rapidly than the linear 
dimensions of the loop. Neglecting this, however, the 
statements may be taken as correct. Assume that loop B 
in Fig. 1 has twice the linear dimensions of loop A and, of 
course, an area four times as great. Suppose the area of 
A be divided into, say, 1000 little portions d A and the 
circumference into a smaller number of short aresda. We 





can divide up the loop B into the same number of portions 
and dB will, of course, have four times the area of d A 
and db will be twice as long asda. Now, db being twice 
as long as da, the magnetic effect of current flowing through 
it at any point will be twice as great. Small elements 
also, like d A and dB, will be magnetically affected by 
da and db inversely as the square of their distances from 
one another. 

In general, since the linear dimensions of B are twice 
those of A, distance R will be twice as great as distance , 
and the magnetic effect of a given current in db on dB 
will be one-half that of a similar current in da and d A. 
However, the area of dB being four times that of d A 
and its flux density one-half as great, it will contain twice 
the flux. There being the same number of elements d A 
and da as there are d B and dh, the same condition holds 
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for the whole circles or loops of whatever shape so long 
as they are similar. In other words, the flux for a given 
current varies directly with the dimensions of similar 
loops and coils and the inductance is the same per unit 
length of conductor. 

Now, suppose that loop B were many times as large as 
loop A so that a length of such conductor equal to loop A 
from p, p would be practically a straight line. Neglecting 
the influence of the size of the wire which was referred to 
above, its inductance would be the same as loop A. Thus 
loop A from p to p has.no greater inductance than the same 
conductor stretched out in a straight lime. In other words, 
bends, loops, and corners are’ harmful only because they 
involve more conductor, and not because such loops and 
bends in themselves increase the inductance. But this 
is not the case if one loop overlaps the other,.as shown on 
the right of Fig. 1. In this case the inductance increases 
in general as the square of the number of turns. Sharp 
points are bad, whether at bends of the conductor or 
elsewhere, but for reasons due to the static rather than 
the magnetic field. The production of magnetic lines 
around a conductor or through a coil by magneto-motive 
force is analogous to the flow of current through a resist- 
ance as the result of an electromotive force. In one case 
the flow of energy is proportional to the value ET, E 
being the pressure and I the current, and in the other case 
the stored energy is proportional to the value H B, H being 
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the magneto-motive force and B the flux density. With 
a given loop or coil, if H be doubled by doubling the ampéres 
B will also be doubled, and their product or the stored 
energy will also be four times as great. The same is true 
if the electromotive force applied to a fixed resistance be 
doubled—the energy input is quadrupled. If a coil of 
given shape has the number of turns doubled the value of 
H for the same current is doubled and the magnetic 
reluctance remains the same, so B is doubled and H B, or 
the stored energy, is quadrupled. In this case also, as 
the stored energy per unit current is quadrupled, the value 
of L or the coefficient of self-induction, which is a measure 
of this value, is correspondingly quadrupled. 

This fact that the stored energy is proportional to H B 
develops another fact which is sometimes unsuspected. 
Take a coil such as that shown in Fig. 2 with an iron flux 
path. If there is no air gap the flux per unit current is 
—— but the stored energy for a given flux is not. 

f an air gap G be introduced the value of H must be 
largely increased on account of the reluctance of the 
air gap. The stored energy H B then becomes corre- 
spondingly greater. If the coil is in a series relation to 
the circuit it is most effective if the air gap G is just 
large enough to permit saturation of the iron circuit. 








Tue Victorian Railway Commissioners in their annual 
report state with regard to suburban electrification, that 
despite the large amount of preliminary and detail work 
inseparable from a scheme of such magnitude, satisfactory 
progress has been made with the different portions of the 
work of electrifying the suburban lines, and Mr. E. P. 
Grove, who, as the representative of Mr. Merz, arrived in 
Melbourne in October, 1913, has, with his staff, since been 
actively engaged in the supervision of the work already 
in hand at the sub-stations, the Jolimont car repair shed, 
and the Newport power-house. The different contractors 
have the manufacture of the necessary plant and equip- 
ment well in hand, and substantial progress has been made 
with the erection of the power-house, as well as with the 
excavations for the conduits, pits, &c., and the provision 
of sidings. A large quantity of boiler-house plant and 
steel work for the power-house buildings has been delivered 
and is now in course of erection. It is anticipated that the 
first section of the car repair shed at Jolimont will be 
completed this month. 
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RAILWAY MATTERS. 





Tue Southern 
excellent accident record. For the last seven years the 
figures for passengers killed in train accidents have been 
2. 7, 0, 0, 0, 0 and | respectively, and for servants killed 
2), 12, 19, 14, 42, 9 and 7 respectively. Most of the 42 
employees killed in 1912 lost their lives, if we remember 
rightly, in a snowslide that carried away three trains that 
were “stalled.” 

ANnoTHER case of a collision due to a driver over-running 
his signals has recently been reported upon by Colonel 
Druitt. This was an accident on September 2nd at 
Westcalder Station, Caledonian Railway. A goods train of 
thirty-three wagons, drawn by a six-coupled goods engine, 
weighing 83 tons, with. efficient brakes, ran into a light 
engine. The driver of the former admits that he saw the 
distant against him, yet he had overrun the home signal 
by 172 yards by the time his engine struck the other. 


We judge from a resolution passed at the recent meeting 
of the American Railway Association that some companies’ 
trains in the United States have been carrying illuminated 
advertisements at the back. The resolution in question 
said that the Association disapproved of the use of such 
by reason of the effect they had of concealing the essential 
indications of the standard tail lights, and because they 
absorbed the light of other signals and had a tendency to 
divert the attention of men whose duty it was to observe 
the signals. 

Tue Chicago Great Western Railway has made a very 
interesting comparison of the performance of ten Con- 
solidation, ten Mallet, and ten Mikado locomotives during 
the twelve months ended March 31st, 1914. From a long 
table showing the results of the comparative tests we find 
that the coal consumed per 100 gross ton-miles was :— 
Consolidation, 24.11 1b.; Mallet, 19.79lb.; Mikado, 
15.22lb. The coal consumed per engine mile was: 
Consolidation, 303.21 Ib.; Mallet, 357.64 lb.; and Mikado, 
281.14lb. The cost of maintenance per 100 gross ton- 


Pacific Railway Company has an | 





miles was :—Consolidation, 1.102 cents; Mallet, 1.752 
cents; Mikado, 0.687 cents; and per engine mile, Con- 
solidation, 13.30 cents ; Mallet, 28.60 cents ; and Mikado, 
14.55 cents. Putting coal and maintenance together the 
Mikado class comes out best. We, however, notice that 
the Mikado engines alone were equipped with superheaters. 


THE railways of New South Wales are at present using | 
about 1,250,000 tons of coal per annum, and the Govern- 
ment has more than once expressed the opinion that it 
would be a good thing if a State-owned mine were worked 
for the production of this coal. Mr. Cann, Minister for 
Mines, in @ recent speech said that the Government really 





needed three collieries. Tests had been made on 40,000 
acres of land held by the Crown, near Lithgow, and good | 
coal had been proved. In the South Coast district the | 
Crown had reserved all the mineral rights under the | 
National Park area, and there was nothing to prevent | 
them having a mine there that would put out 2000 tons 
aday. The Sydney City Council is also inviting applica- 
tions for the sale to-the Council of a coal mine within 120 
miles of Sydney, or for a contract extending over a long 
period. Among local coalowners neither project is re- 
garded as being very promising. 


Tue American Railway Association decided a few weeks | 
ago to collect no more statistics about the supply and use | 
of railway wagons. These returns, besides showing where 
wagons were on specified dates, gave ton-mile statistics, | 
and not many years ago a good deal of pressure was put | 
on British railway companies to publish similar figures. The 
reply was that the companies collected all the figures they 
wanted for their own purpose and did not propose to put 
themselves to the useless expense of compiling detailed | 
tables for the public. The American railway managers 
appear now to have come to the same conclusion, and the 
publication of figures is to be given up; it may be presumed 
also, as economy is the object in view, that figures will not | 
be collected in anything like their former detail. In some | 
quarters it is suggested that economy is not the only | 
reason for this decision, and that the fact that the figures | 
have not shown the expected improvement in wagon | 
loading and wagon movements must be taken into account. | 


THE Chicago, Milwaukee and St. Paul Railway Company | 
has for some time had under consideration plans for the | 
electrification of the 440 miles between Harlowton, Mont., 
and Avery, Idaho, which cross the Continental Divide and 
the Bitter Root, Rocky and Belt mountains, the elevations 
of these three passes being 4170ft., 6322ft. and 5788ft. 
respectively. A start is now to be made with the Rocky 
Mountain division, 116 miles in length, between Deer 
Lodge and Three Forks. Direct current from overhead 
construction with a pressure of 3000 volts will be used. 
There will be a double copper trolley wire, the bow bearing 
against both wires, each suspended separately from the 
catenary. The use of a pair of wires is necessary to give 
the necessary conductivity and contact area for the 
extremely heavy current required for the heavy trains 
and steep gradients. Twelve locomotives have been 
ordered for this initial installation. Power will be obtained 
from companies owning hydro-electric installations along 
the railway. é 


_ In the Electric Railway Journal of November 14th there 
is an interesting article on electrolytic corrosion. The 
authors, Messrs. E. H. Schofield and L. A. Stenger, were 
led to suspect that electrolysis might be caused by currents 
self-generated in pipes, their suspicions having been 
aroused by apparent signs of such corrosion in localities 
where return currents from electric railways could not 
possibly have existed. Having circumstantial evidence 
to confirm their suspicions, they proceeded in a scientific 
manner to reproduce the observed results by simple and 
convincing experiments. These have covered a long 
period of time, and the electric railway industry is fortu- 
nate in having available the data which have thus far been 
secured. The conclusions are entitled to respect on 
account of the manner in which they have been obtained, 
and they will be the source of considerable comfort to 
many electric railway operators at whose doors have been 
laid the blame for all corrosion of pipe which occurred 
within a wide range surrounding their return circuits and 
upon whom the public has been inclined to fasten the entire 


| of bad management of the batteries. 
| cost should not exceed 3d. or 4d. per week per lamp. The 





burden of introducing expensive corrective measures. 


NOTES AND MEMORANDA. 


AN effective treatment by which the porosity of cement 
used in constructional work can be stopped and the free 
lime neutralised, is said to be the painting of the surface 
with a solution of 8}1b. of zinc sulphate in a gallon of 
water. A reaction between the zine sulphate and the 
free lime occurs as deeply as the solution penetrates, and 
by it the insoluble neutral salts, calcium sulphate, and 
zine hydroxide are precipitated into the pores. This 
priming coat should be given some ninety-six hours to 
dry, the surface then being brushed and painted with two 
coats of a good cement paint. 





Accorrina to Eastern Engineering, a French firm is 
producing cement from the scum formed by boiling beet 
for sugar manufacture. The scum consists chiefly of 
carbonate of lime and water. Out cf 70,000 tons of beet 
4000 tons of carbonate of lime is obtained ; to this 1100 
tons of clay is added, the resulting product being 3162 
tons of excellent cement. The scum is pumped into 
large tanks, where it is allowed to dry partially ; finely 
divided clay is then mixed with it; the mixture is 
thoroughly amalgamated by beaters for an hour and 
burned in a rotary kiln. much in the same way as Portland 
cement. The clinker is then removed and pulverised 
into cement. 


In the course of his presidential address to the Concrete 
Institute, Professor Henry Adams quoted some striking 
figures to show the progress made in the use of reinforced 
concrete for bridges. Among the larger examples, he 
said, we have 233ft. span in the Walnut-lane Bridge, 
Philadelphia ; 320ft. at Grafton, New Zealand; 328ft. 
over the Tiber at Rome; 330ft. at Largweiz, in Switzer- 
land—all within 100ft. difference. Now we have the 
proposed Spuyten-Duyvil Creek Bridge at New York, 
where a span of 703ft. is proposed, or more than double. 
A steel bridge now under construction in this country for 
erection across the Ganges is a mile long, in fifteen spans 
of about 350ft. each, and will contain 30,000 tons of steel. 


In a paper dealing with artificial abrasives, presented 
before the American Foundrymen’s Association, it was 
pointed out that when malleable iron castings are to be 
ground the details of each operation should be more care- 
fully considered than in the case of cast iron, as actual 
experiments have shown that the quality and texture of 
malleable irons met with in different foundries vary con- 
siderably. As in the case of cast iron, coarser wheels are 
used on the heavier castings and finer wheels on the 
smaller. With this material, as with steel, abrasives of 
the artificial aluminous class have been shown to give 
superior results to carbide of silicon. On heavy castings 
grits as coarse as 8 and 10 are found to give the best results 
when bonded with a hard and tough bond. 


A LECTURE on “The Maintenance of Electric Miners’ 
Lamps’”’ was given by Mr. W. Maurice recently to the War- 
wickshire and South Staffordshire Branch of the Associa- 
tion of Mining Electrical Engineers. The author empha- 
sised the importance of not trusting the upkeep of such 
lamps to incompetent persons, and remarked that the 
care of storage batteries had always been a specialised 
branch of electrical work. He suggested that the electric 
lamp cabin ought to come under the supervision of the 
electrician of the mine. Complaints that electric lamps 
were unduly expensive to maintain were usually the result 
With 500 lamps the 


organisation of the lamp cabin for lamps with lead and 
alkaline batteries was much the same. Every cabin should 
have suitable charging apparatus whereby accumulators 
could be placed on stands and charged automatically in 
groups, and at the same time provision should be made 
for the cleaning and the washing out of the cells, and the 
systematic handling of the lamps. 


It is stated in the Electrician of December 4th that the 
cost of labour for handling cotton between the piers and 
warehouses at the Savannah station of the Central Georgia 
Railway Company has been considerably reduced by 
employing storage battery trucks and portable motor- 
driven jib crane loaders in place of hand trucks and 
manual loading. Eleven trucks, making an average haul 
between stops of 1700ft., are used. When the handling 
was done entirely by hand the labour cost was 3.13d. per 
bale. After hand trucks were replaced by the electric 
type the cost was reduced to 1.75d. per bale. Finally, 
when the electric loaders were used the labour cost 
amounted to only 1.4d. per bale. Including fixed charges, 
maintenance, and cost of energy, the total cost of hauling 
cotton was 24d. per bale. If the trucks were used the 
entire year instead of during only four months the unit 
cost of handling cotton would be considerably less than 
this value. With the electric crane a truck can be loaded 
at the rate of one bale every 12 seconds, which is con- 
siderably faster than could be done by hand continuously, 
as the bales are 60in. long and weigh 500 Ib. each. Much 
faster transportation is also effected by the electric trucks 
than by hand hauling. 


A LARGE transformer in South Africa broke down, and 
the foreman electrician, with three assistants, started to 
strip the connections and empty out the oil preparatory 
to lifting the transformer out of its case. It was con- 
sidered necessary first to empty the expansion tank, 
which was installed above the transformer itself. Although 
a gauge glass was fitted to show the level of the liquid in 
the tank, one of the men appears to have lit a match and 
held it over a sighthole in the t:nk to discover the con- 
tents. A severe explosion occurred and all were killed or 
badly burnt. The tank was burst and the oil projected 
downwards and sideways, setting fire to everything inflam- 
mable in the transformer chamber. The oil in the tank 
was not hotter than about 34 deg. Cent., and as its flash- 
point had been proved to be about 140 deg. Cent., the 
explosive gas could not have been mere oil vapour. Experi- 
ments were conducted with extra high tension. discharge 
under transformer oil, and a sample of the resulting gas 
was collected. On analysis this proved to contain at least 
62 per cent. hydrogen. This proves that transformer oil 
tanks—and also all-closed oil switches—should be con- 
sidered as possibly containing explosive gas, and should 
not be. approached with a naked light until proper pre- 
cautions for ventilation have been adopted. 





MISCELLANEA. 


Five ships captured from the enemy were sold by 
auction at the Baltic Exchange, London, recently. The 
first was the steel three-masted schooner Johanna, 195 
tons, built in 1902, and having 300 tons of cargo an board, 
and now lying in the Thames. She realised £1500. The 
Erica, 107 tons, lying at Fowey, built in 1911, fetched 
£1880, the Neptun and the Frido, small wooden sailing 
vessels, built in the eighties, fetched £370 and £330 respec- 
tively, and the Berlin, a fishing lugger, built at Emden 
in 1892 and now at Leith, realised £210. 


Tue Acting Commissioner of Trade and Customs at 
Kuala Lumpur has forwarded particulars of the 
following classes of goods which have been imported 
into Perak and Selangor from Germany and Austria 
during the first six months of 1914 :—Cement, chemicals, 
chinaware, clothing, cutlery, earthenware, enamelware, 
electrical goods and machinery, fancy goods, hardware, 
hot-air fans, machinery, provisions, shoes and woollenware. 
Manufacturers may obtain the names and addresses of 
the firms importing these goods on application to the 
Commercial Intelligence Branch of the Board of Trade. 


WE learn from the Iron and Coal Trades Review that the 
Austrian Government has issued an order giving compre- 
hensive powers to the Minister of Public Works with regard 
to the supply of coal, of which a shortage appears to be 
apprehended. The Minister is authorised to order the 
starting of mines, to sanction extra shifts and Sunday work, 
and to fix working programmes ; also to place upon the 
mines and on the merchants the obligation to deliver 
certain quantities. At present there is no coal famine in 
Austria, for although the production is reported to have 
fallen to about 70 per cent. of the’ normal, this percentage, 
having regard to the reduction in the demand for indus- 
trial coal, would appear to be sufficient, together with the 
imports of coal from Upper Silesia, to meet the require- 
ments. But owing to the military operations on the 
north-east frontier, the transport of coal from Upper 
Silesia and from the most important Austrian coal basin 
of Austrau-Karwin is greatly restricted, and supplies 
from the stocks in Silesia cannot be procured, whilst 
deliveries from Ostrau, which chiefly produces industrial 
and gas coals, are also at a standstill. ; 


AT a special meeting of the Redditch Urban District 
Council, held on November 23rd, Mr. J. Guise presiding, 
an important scheme came under consideration in connec- 
tion with the town’s electricity supply undertaking. The 
Council recently decided to carry out an extensive scheme 
of reconstruction at the works, involving an expenditure 
of £18,000. The Birmingham Small Arms Company 
subsequently approached the Council asking for a supply 
of current for power purposes for ten yéars, the maximum 
demand amounting to two millions of units per annum. 
To meet this increased demand an amplification of the 
recently-adapted extension scheme at the town’s electricity 
works has become necessary, necessitating a further outlay 
of £10,000 upon the producing plant, and bringing the 
total expenditure to £28,000. The agreement was con- 
sidered at the special meeting referred to, and it was 
pointed out that the largely- increased demand would 
provide the undertaking with a permanent revenue 
amounting to a minimum of £3000 per annum. Several 
members expressed the opinion that,with this largely- 
increased output, the undertaking would be made to 
pay. The agreement was approved and sealed, on the 
proposition of Mr. F. C. Dolphin, chairman of the Electric 
Supply Committee, seconded by Mr. H. Wright. 


In his report on the trade of Bavaria for the year 1913 
and part of 1914, Mr. Consul-General L. Buchmann states 
that during last year the chemical industry succeeded in 
overcoming the disadvantages resulting from the creation 
of new industries abroad, and Bavarian chemical works 
were doing well all round. When war in the Near East 
broke out, it was generally feared that the chemcial 
works would be hit badly; but not only did the 
German chemical industry maintain its position, but its 
exports increased—chemicals have occupied for years past 
the fourth place in the statistics of German export. The 
reason may to a certain extent be found in the fact that 
the use of chemicals does not only increase with the grow- 
ing population, but there is an ever-increasing tendency 
to replace natural products by chemical substitutes. The 
export of Bavarian paint to the United Kingdom in 1913 
suffered from decreasing prices and from the fact that 
British water-colours are beginning to oust foreign com- 
petition. The manufacture of and the trade in explosives 
improved steadily, and an important Bavarian firm re- 
ported that the business increased from 1909-13 by 40 per 
cent. However, Austria-Hungary almost entirely closed 
her frontier against German explosives and rendered their 
transit into the Balkan countries impossible, thus depriv- 
ing the industry of a good market. 


In continuation of the Board of Trade pamphlets bearing 
upon competition with Germany and Austria-Hungary 
in neutral markets, the Department has issued a statement 
showing that the exports from Germany in 1912, to all 
destinations, of carbon sticks for electrical arc lamps 
amounted in value to £451,400, and of electrode, carbons, 
carbon threads for electrical illuminating appliances, 
carborundum articles other than grinding, polishing and 
whetstones ; and other articles of plastic carbon or gas 
carbon (retort graphite), to £90,200, making a total of 
£541,600. Practically the whole of the trade in carbons, 
&c., both with the British Empire and foreign countries, 
has hitherto been done by Germany, though Austria- 
Hungary has supplied small quantities to Italy, Roumania, 
Belgium and France. In view of the large quantities 
of coal carbonised annually in the United Kingdom at 
gas works and coke ovens, there would seem to be a dis- 
tinct possibility of diverting a large portion of this trade 
to the United Kingdom. The maximum amount of the 
export trade in carbons for electric lighting which, under 
present circumstances, might be diverted to British manu- 
facturers from their German and Austrian rivals, may be 
summed up as follows :—(a) In the United Kingdom : 
German trade (1912), £90,650; Austro-Hungarian trade 
(1913), £9200 ; total, £99,850. -(b) In colonial and neutral 
markets: German trade (1912), £405,550; Austro- 
Hungarian trade (1913), £17,475 ; total, £423,025, making 
a grand total of £522,875. ; 
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Some Railway Problems. 


Tue Government having assumed control of the 
railways for the period of the war, will be strongly 
pressed not to relinquish it when peace is declared, 
but to make nationalisation complete. Various 
labour questions which were acute before the war 
broke out will also be immediately brought up for 
consideration when the struggle is ended, if not 
before. Unless certain cardinal points in the general 
railway problem are fairly and squarely faced, and 
in good time, there will be danger of the hasty adoption 
of some ill-considered schemes dealing with both the 
business and the labour sides of the railway service. 
It is not too much to say that we have something 
like a unique set of difficulties connected with our 
railways, and that these will force themselves to the 
very front of our politics before long. What are 
the facts ? 

A recent rise of railway rates and charges provoked 
loud protests from traders. A Royal Commission 
was appointed to inquire into the relationship between 
the railways and the State. There was deep dis- 
content among the railwaymen, and a growing demand 
for full trade union “ recognition ”’ as well as higher 
wages. There was a widespread demand for nationali- 
sation of railways, and now that the State has taken 
control for military reasons this demand will be 
pushed vigorously. In these circumstances it may 
not be inopportune to direct attention to a few facts 
that are apt to be overlooked by workmen, traders, 
and politicians. The grievances, briefly, are these :— 
Our traders complain that they are charged excessive 
rates by the railway companies, compared with the 
rates charged in foreign competitive countries and 
the freights charged by sea. Our railwaymen com- 
plain of inadequate wages, relatively to living costs 
and the increased work and hazards involved in the 
speeding-up policy lately adopted. And between 
the traders with their high rates’ grievance and the 
men with their low wages’ grievance are the railway 
shareholders with their meagre dividends. Natur- 
ally, where there is not an active demand for nation- 
alisation there is little or no opposition to it. There 
is a growing idea that things would be better under 
the State. Here is a problem certainly worth solving. 
If the railways not only pay low wages and charge 
high rates, but yield small dividends, what is wrong ? 
Generally, when comparisons are drawn between 
British and foreign railway rates they look very 
striking, our ton-mile charges often being from 100 to 
200 per cent. higher than those abroad. Mainly 
upon such comparisons are based the demands for 
railway nationalisation, and for the State acquisition 
and revival of the canals. But there is some remark- 
able misconception about these matters. We in 
this country cannot possibly have such low railway 
rates as they have in foreign countries. The physical 
and economic conditions are against us in this respect, 
and nationalisation would not alter them. Ours is 
a small country. Our haulage distances are excep- 
tionally short. Our towns are close together. We 
have more stations per 100 miles of track than our 
foreign contemporaries have. This not only means 
higher capital and standing charges, but it means 
that the wagon of goods sent the usual twenty or 
thirty miles here has to be loaded and unloaded the 
same as one sent 100 miles on the Continent or 500 
miles in America. Obviously, with short hauls we 
must have high rates. We cannot have both short 
hauls and low rates. As a matter of fact, this great 
grievance about high railway rates in our country is 
more imaginary than real. Against our high rates 
per mile we have a small number of miles. It costs 


the British ironmaster less to send a ton 30 miles at 
a 13d. per ton per mile than it costs the American to 
send his ton 500 miles at $d. 

Nevertheless it is a fact that our British railway 
rates are too high for the good health of our trade. 





The root cause of the trouble—and it is just as well 
to keep it in mind—lies in the circumstance that our 
railways have cost too much to build, equip, operate, 
and also, it may be added, to promote. But State 
ownership would not alter this. To begin with, it 
must be observed that we were the first nation to 
build a great railway system, and that iron, steel, &c., 
were much dearer when we were building than at 
the later periods when our foreign contemporaries 
were making their railways. In the second place, 
as railway pioneers we had all engineering difficulties 
to solve, and we had to work with primitive appliances. 
Other nations had cheaper materials, newer appliances, 
and most of their engineering problems ready solved 
for them—solved by us. They had the benefits of 
our experience. Thirdly, the land question comes 
into the business. It is only natural that land needed 
for railways or anything else should be most costly 
in a thickly populated country like this than in, say, 
America. Besides, whereas in most foreign countries 
land has been sold cheaply, and in some cases practic- 
ally given for railways, in this country, in the early 
days of railway construction, landowners were per- 
mitted to charge almost what they liked, and, in fact, 
many of them charged preposterous prices. Again, 
on top of costly land, materials, and construction, 
we have had most ridiculous expenses in company 
promoting, the prosecution of Bills through Parlia- 
ment, and in disputes with local authorities, property 
owners, and rival companies. In financial formali- 
ties, legal squabbles, and parliamentary trouble 
our British railway companies have spent about 
£300,000,000, and have been charged about another 
£100,000,000 above fair value for land and other 
property acquired. The net result is that the 
capitalisation of our railways per mile is far in excess 
of that of foreign railways, and interest on the 
capital has to be got out of the traders and travellers 
who use the railways. With nationalisation the 
capital would remain, interest would have to be paid, 
and depreciation allowed for. Then, again, there are 
the twin burdens of national taxes and local rates. 
These together now take from our railways well over 
£5,000,000 a year. The cost has just about doubled 
in a dozen years. Meantime costs of workmen’s 
compensation are going up, and the Insurance Act 
adds another charge. We would do well to observe 
that we cannot go on indefinitely taxing concerns that 
employ labour and serve the community without 
stimulating, compelling indeed, these concerns to 
economise wages or charge more for their services. 
Through our foolish parliamentary procedure, our 
absurd legal system, and our extravagant municipal 
and State expenses, we impose undue taxes and 
expenditure upon such enterprises as railways, and 
then appear to marvel how it is we are charged high 
rates for the services. 

Thus it may be said that the geographical, the 
legal, and the economic conditions all combine to 
make low ton-mile railway rates impossible in this 
country. These points should be kept in mind when 
there is talk of nationalising the railways in the belief 
that under State ownership we could have rates as 
low as those in continental Europe or even America. 
Equally important is the labour side of the railway 
problem with a new conciliation scheme under dis- 
cussion, but consideration of it must be left to 
another time. 


Engineer-Salesmen. 


THERE is a story of an eminent engineer that, .on 
one occasion, being absent from his works, he left 
his chief clerk in charge of the sales department. On 
his return the chief clerk met him with radiant 
features bubbling over with the intelligence that he 
had sold a hundred horse-power cross compound. 
“Did the purchaser want that engine ?” asked the 
engineer. “ Yes, sir,” replied the clerk. “ Then 
there is nothing to make such a fuss about; any fool 
could sell a man something he wanted.” The par- 
ticular engineer himself could sell you anything 
whether you wanted it or not. It was said that on 
one occasion he disposed of a thrasher that had stood 
idly in a shed for months to a purchaser who came to 
the works to buy a Lancashire boiler! These inci- 
dents are recalled to our mind by a discussion on 
salesmanship opened by Mr. William H. Reeves at 
the Association of Engineering Societies at St. Louis 
and reported in the November Journal of the Asso- 
ciation. Mr. Reeves, we may add, is the president 
of the Reeves-Skinner Machinery Company, and 
spoke with knowledge. 

We have so often urged that more attention should 
be given to the commercial side of engineering, of 
which salesmanship is the most important part, 
that we almost hesitate to do so again. But although 
there is still no little prejudice on the part of the fully 
trained engineers to “ selling things,” there is evidence 
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on the one side that manufacturers are beginning 
to recognise that the best salesman is the man who 
has some technical knowledge, and, on the other, 
that students are finding out that whilst the technical 
side of engineering is overstocked and underpaid, 
there is more room and more money in the sales 
branch. We may hope, then, that in the course of 
time the contention we have always advanced that 
the first object of mechanical engineering is to make 
money will not lead to such bitter letters as it has 
brought to our table in the past from earnest men who 
took up engineering for engineering’s sake and were 
chagrined at their failure to make an income out of it. 
We can never too strongly insist that the engineer 
must always keep his eye on the pounds, shillings and 
pence that he gets by selling his products. As Mr. 
Reeves very admirably says, “ Selling is the beginning 
and very foundation of all business, for without the 
sale having first been made there can be no other 
business functions to be performed. Other things 
than making sales are essential to success, but with- 
out sales success is not possible.” Starting from this 
basis we reach the conclusion that the salesman is as 
important as anybody in an engineering business, 
and young students should give up the idea that 
there is anything derogatory in the calling. Discuss- 
ing Mr. Reeves’ paper, Professor Langsdorf remarked 
that :—*“ In the past, and even up to and including 
the present, evidence has not been lacking that 
graduates of highly specialised technical courses 
have looked with more or less disdain upon the com- 
mercial features of engineering, in the belief that 
scientific attainments were of overshadowing import- 
ance.” Against that feeling schools in America, no 
less than here, have to battle. We want well educated 
men—men with a sound technical training mosaiced 
with a sound commercial training to carry on the 
great business side of engineering. The time has 
gone by when it was considered unnecessary for a 
salesman to have any more expert knowledge than 
he could pick up from his own catalogue. To do 
good work now the man who knows what he is talking 
about and can discuss technical points with the pur- 
chaser is essential. We have indeed to go back to the 
method of quite early days of mechanical engineering 
when such men as Watt and Maudslay were their 
own salesmen. Indeed, in the most eminent engineer- 
ing works there has never been any great departure 
from this method. The principal partner has always 
been as much a salesman as an engineer, and very 
frequently more so. It is absurd to suppose that 
there is anything undignified in the conjunction. It 
is only when the production of similar articles reaches 
a very large scale, when things are, so to speak, sold 
over the counter, that the engineer-salesman is 
unnecessary. He may leave that work alone, after 
a brief apprenticeship to it, and devote himself to 
the very numerous occasions where orders come singly 
and where each one has to be considered on its merits, 
or to the still larger number where, though orders are 
not large enough for the establishment of a manu- 
facturing line, many fall to the lot of the skilful man 
who can discuss the technical ins and outs of the sub- 
ject with a customer. There is a very wide field for 
the engineer-salesman, and we urge young men who 
are now on their way through their training not to 
lose sight of it in their anxiety to be first-rate scientific 
engineers. It must not be supposed that engineering 
comes to an end when a commercial walk in life is 
entered upon. In thousands of cases it is the sales- 
man and the salesman alone who is in touch with 
the customers’ requirements, and it is he who sees the 
machinery at work after it is delivered ; it is he, too, 
often enough, who has to face the music if anything 
goes wrong. He has always ample opportunities for 
inventiveness, and the better engineer he is and the 
more he knows about processes of manufacture, the 
better is he able to put intelligent ideas and sug- 
gestions before his principals and still further advance 
the business and his own profits. 


Of the requirements of a good salesman we do 
not propose to speak at length. Besides knowledge, 
of which he cannot have too much, the most important 
is that undefinable quality we call personality. It 
is the factor that makes for greatness ; whether it is 
acquirable or not we are unable to say. Certainly 
a good manner is, and a good manner may to some 
extent take the place of personality. Anyone who 
desires to pursue the subject further will find many 
shrewd remarks both in Mr. Reeves’ paper and in 
the discussion on it. We shall conclude by quoting 
a passage from the paper, which summarises very 
fairly the whole duty of a salesman. He should 
“take pride in making each sale a satisfactory trans- 
action to both the customer and his firm. To ensure 
this he must see to it that the best machine for the 
work has been selected, the price fair to both parties, 
and leave no room for misunderstanding and dispute 
over engineering details, date of delivery, terms of 





payment, &c. It is his duty, as far as practicable, 
to secure sufficient data to enable his firm to begin 
and complete their work without being compelled 
to ask the customer for additional information. 
More disputes between manufacturers and their 
customers are due to lack of precision and thorough- 
ness on the part of the salesman than from any other 
cause. The responsibility for a large proportion of 
disagreements can be traced directly to the salesman.”’ 
In all this it will be seen that for the selling of 
machinery a man with a sound engineering training is 
required. 


Power Plant Testing. 


THE importance that should be attached to power 
plant testing is difficult to over-estimate, for upon the 
accurate determination of steam consumption, &c., 
much money often depends. A fraction of a pound 
of steam per kilowatt-hour may not at first sight seem 
a matter worth arguing about, but when it comes 
to sets developing thousands of kilowatts and turning 
out millions of units a year, a slight increase in the 
steam needed to generate a unit makes a wonderful 
difference to the coal consumed, and consequently 
to the cost of running a station. Contractors are 
bound by penalties to meet their guarantees, 
and, on the other hand, if the steam consumption 
is below a certain quantity, a bonus is often 
paid. Naturally it follows that tests must be made 
with extreme care, and the men entrusted with the 
work must be experienced. It was pointed out by 
Mr. Selvey, in a paper he read before the Insti- 
tution of Electrical Engineers recently, that test 
figures may easily be 3 to 4 per cent. wrong, yet 
specifications on which penalties and bonuses are 
based often take into account one-tenth of a pound of 
steam per kilowatt-hour, or less than 1 per cent. of 
the total consumption. 

Testing electrical generating sets, though apparently 
a very simple matter, is really a business that 
stands quite apart from any other branch of 
engineering. Every large firm manufacturing steam 
turbines and reciprocating engines for driving 
large generators employs a staff of properly 
qualified men who are sent out to different central 
stations to test new plant. We should be the last 
to suggest that the methods these men adopt are not 
the best; still it is possible that in many cases it 
would be more satisfactory to everyone concerned 
if an outside authority were called in to supervise 
and check the results of important tests. In the 
discussion on the paper just mentioned, Mr. Chattock, 
the chief electrical engineer at Birmingham, expressed 
his approval of this idea. Ifa central station engineer 
is not thoroughly familiar with this work, or if he only 
possesses a limited staff, just sufficient for performing 
ordinary duties, it is certainly advisable from his 
own point of view to seek outside assistance. Occa- 
sionally this is done, but the practice is not at all 
general. That shift engineers and others entrusted 
with running electrical plants are not always capable 
of testing, or assisting to test, machines accurately 
is common knowledge to contractors. Trained 
observers, as Mr. Chattock pointed out, are required ; 
not men merely accustomed to reading instruments 
on a switchboard, but men who by long experience 
know exactly how and where errors are likely to 
arise. We can call to mind a test that was being made 
on a reciprocating set in a small station possessing a 
small staff, not very familiar with testing. It was 
a more difficult test than usual, for the engine was 
running non condensing, which, of course, meant 
that a “ stili test” had to be made on the boilers 
to ascertain the leakage. Although the station staff 
took a lively interest in the proceedings, and displayed 
great anxiety to check all readings, the contractor’s 
man in charge of the job knew quite well by the 
inexperience the station men exhibited that he could 
have misled them if he wished—and, in fact, said as 
much. This case may not be typical, it may not 
apply to the majority of large stations, but it cer- 
tainly does indicate that outside assistance is some- 
times necessary. A definite understanding between 
the contractor and power station engineer as to how 
the test is to be conducted and the apparatus to be 
employed will do much to lighten the burdens and 
anxieties of everyone connected with a test. We have 
seen tests carried out amid much confusion, arising 
very largely from the want of definite arrangements 
beforehand. Pupils are often sent out by manu- 
facturers to assist in tests, and sometimes this practice 
cannot be objected to, but unfortunately there are 
two kinds of pupils, those who go about their work 
in a quiet and sensible manner, and those who 
seem to imagine that a test can only be carried 
through satisfactorily by making as much noise and 
commotion as possible. But faults are not always 
on the contractor’s side, for chief engineers themselves 





have been known to cause unnecessary trouble. [py 
concluding his remarks on electrical meters, Mr, 
Selvey showed incidentally—and we should say un- 
intentionally—what contractors sometimes have to 
put up with. He said that in a recent case within his 
own experience a station engineer proposed to reject 
entirely a turbine plant on results obtained by using 
the mean reading of three meters which differed 
7 per cent. among themselves. Here, clearly, was an 
engineer who, however proficient he might be in other 
directions, never ought to have had anything to do with 
accurate testing. At one time, when generating sets 
were far from perfect, contractors and central statio 
engineers were not always the best of friends, |ut 
since manufacturers have overcome most of thie 
early troubles, which were not altogether good for 
the temper, they work together in much better 
harmony, each recognising the other’s difficulties. 

The paper that has led us to make these few com- 
ments on power plant testing, and which is published 
in abstract elsewhere in this issue, has clearly been 
written by an experienced tester who deals in a very 
practical way with nearly every question that arises 
when setting out to undertake work of this kind. 
On minor points other testers may hold different 
views to Mr. Selvey, but with most of his recoi- 
mendations they will no doubt agree. At the end 
of the paper, however, there are some remarks which 
turbine manufacturers may feel inclined to oppose. 
Certain turbines, Mr. Selvey says, show quite 5 per 
cent. better results if tested immediately they are 
put into service than after a year’s working, and hie 
thinks that it would be fair to say-that the machine 
must run six months on commercial load before 
testing, and the contractor should then be allowed 
forty-eight hours to open out and examine thie 
interior in preparation for the test. Alternatively. 
the machine should be tested as soon as it was put on 
commercial load, and again at the end of a year. 
when it should not show more than 3 per cent. 
decrease in efficiency. He holds also that if the blades 
are covered with an appreciable deposit of lime it is 
inadvisable to test the machine without giving the 
contractor the option of cleaning them. On thie 
whole we think this practice of delaying the test is 
to be avoided if possible, though there are cases 
where it is desirable. It would, as Mr. Robert 
Hammond pointed out in the discussion, lead to 
difficulties in the way of payment, for as a rule 
it is not much use talking about excessive steam 
consumptions once a machine has been paid for. 
One of the claims made for the turbine is its 
ability to maintain its efficiency; hence, it will 
probably surprise many to hear that in twelve monthis 
its efficiency can decrease to the extent of 5 per cent. 
Certainly this does not apply to all turbines, and we 
think that, unless there is a great difference in thc 
price or some other good reason for choosing a turbine 
that develops this defect, it would be far better to 
buy a machine that has a constant efficiency and to 
test it at the outset. 


The Distant Signal Problem. 


THe provision by the Great Western Railway 
Company, as announced in the * Railway Matters © 
column of our issue of the 4th instant, of a three- 
position signal is another contribution to what is 
known in railway circles as the distant signal problem. 
The leading factor of this problem is the inconsistency 
peculiar to this country that at night there is no dis- 
tinction between a distant signal and a stop signal 
they both show a red light when “on,” and the 
former may be passed when a red light is seen, although 
at the latter the driver must come to a stand. On 
some railways an attempt has been made to remove 
the inconsistency, the lamps of distant signals having 
at the side a reflected light shaped similarly to the 
notch that is cut in the outer end of the distant signal 
arm. The system is still on trial and has not yet been 
widely adopted. On the Metropolitan, Metropolitan 
District, and the tube railways of London a yellow 
light is provided instead of a red for the “on” 
position. Such a modification, which would, of 
course, at once remove the anomaly, has often been 
suggested for the steam railroads of the trunk lines, 
but no one has as yet had the courage to adopt it. 
The reason generally given against such a change is 
that a driver might, through a red glass being of an 
abnormal yellow tinge, or in a fog, mistake a stop 
signal for a distant and so run past a stop signal. 
The chances of such a thing happening are most 
remote, as is proved by the fact that accidents from 
drivers taking stop signals for distant signals in the 
“on” position are most rare. As both signals have 
red lights at present the chances of such a mistake 
would be still rarer should the distants have yellow 
lights. Now, however, the introduction of the three- 
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position signal compels the adoption of a yellow light, 
as distinctive colours are necessary for the three 
indications, and so we get red for “ danger,” yellow 
for ** caution,” and green for “clear.” Apart from 
the solution of the colour for night indication and the 
fact that a lower distant arm may be saved in many 
cases, the use of the three-position signal is not likely 
to prove the blessing that it is claimed to be. Where 
signal-boxes are close together the last signal at the 
box in the rear can usefully indicate, when in the 
extreme position, that the stop signal at the next box 
is “ off,” but where the boxes are a mile or more apart 
the signal at the box in the rear cannot be put past 
the “caution” position. Then for home signals 
at boxes where there are starting signals, and for 
home and starting signals where there are advanced 
starting signals, it must be arranged that they 
“clear” to the angle of 90 deg. when the signal in 
advance of them is “ cleared ” to the angle of 45 deg. 
For the night indication for distant signals there is, 
however, yet another solution, and that of a simple, 
distinct, and economical character. We refer to the 
use of the flashlight. For over six months now the 
Furness Railway Company has been trying six of 
these flashlight signal lamps on the main line north 
of Barrow-in-Furness, and the results have been so 


satisfactory that Mr. Aslett tells us the company | 


has formally purchased the lamps and intends further 
to extend their use. The six months’ tests have 
showed that the light is distinguishable to the highest 
degree, the sharpness of the light makes it readily 
picked out, and, what is of great importance, the 


lamps only need re-charging once in two months | 


instead of having to be brought in each morning, 
cleaned and trimmed, and taken out again each 
evening. 








THREE GERMAN CRUISERS SUNK. 


On Tuesday morning, December 8th, at half-past 
seven, a British squadron under Vice-Admiral Sir 


Frederick Sturdee, near the Falkland Islands in the | 


Atlantic Ocean, came in sight of the five German 
cruisers Scharnhorst, Gneisenau, Niirnberg, Leipzig, 
and Dresden. Our ships engaged the enemy, and in 
the course of the action succeeded in sinking Admiral 
von Spee’s flagship Scharnhorst, the Gneisenau and 
the Leipzig. The Dresden and the Niirnberg escaped, 
but were pursued. Two colliers in attendance on the 
German squadron were captured. The British 
casualties were very few. Some survivors were 
rescued from the Gneisenau and the Leipzig. 

Such is all the official information at present 
hares concerning this highly satisfactory engage- 
nent. 
was despatched to seek out and destroy the enemy, 


| 


| knots. 


It is understood that Sir Frederick Sturdee | speed was 24.8 knots. 





but what ships he had with him we do not know, 
nor are we likely to be told, we believe, for some 
little time. At any rate, the victory more than com- 
pensates us from the material point of view for the 
loss inflicted on our Navy on November Ist by the 
same German squadron—less the Niirnberg—when 
off Coronel it sank the Good Hope and the Monmouth. 

The Scharnhorst, a photograph of which is repro- 
duced above, was an armoured cruiser of 11,600 tons, 
laid down at Hamburg in 1905 and completed in 
1907. She carried eight 8.2in. 40-calibre guns, 
six 6in. 40-calibre guns, twenty 24-pdrs., and four 
submerged 18in. torpedo tubes. Her broadside con- 





light cruiser laid down at Bremen in 1904 and com- 
pleted in 1906, and had a displacement of 3250 tons 
and a complement of 286. Her main armament 
consisted of ten 4.lin. guns and two submerged 
18in. torpedo tubes... Her trial speed was 23 knots. 
By the sinking of the Scharnhorst and Gneisenau, 
the German force of armoured cruisers is, if the 
Yorck has, as reported, been lost, reduced to six, 
all of which are believed to be confined to German 
ports. It may be remarked that only last week we 
expressed our expectation of hearing before Christ- 
mas that all the oceans save for the mine fields in 
the North Sea would be free to the commerce of all 




















THE GERMAN CRUISER LEIPZIG 


sisted of six 8.2in. and three 6in. guns. For firing 
ahead or astern four 8.2in. and two 6in. guns were 
available. Her armour consisted of a 6in. belt 
amidships, tapering to 4fin. at the bow and 4in. at 
the stern. She was driven by three sets of triple- 
expansion reciprocating engines. Her maximum coal 
capacity was 2000 tons, with 200 tons of oil fuel 
additional. Her full power trial speed was 22.7 
A complement of 765 was carried. The 
Gneisenau was a sister ship laid down at Bremen in 
1904 and completed in 1907. Her full power trial 


The Leipzig is also illustrated herewith. She was a 





nations except our enemies’. Tuesday’s action has 
very materially brought that expectation nearer 
fulfilment. 








Two important points came out in a paper on signalling 
read on the 2nd inst. by Mr. W. Challis at the Permanent 
Way Institution. One was that facing point locks had, 
with the sanction of the Board of Trade, been dispensed 
with, and the other was that as goods trains, not being 
equipped with continuous brakes, could not be pulled up 
by an automatic stop in the length of overlap allowed, 
they were worked to special block regulations, and so 
fully protected in case a stop signal was overrun. 





THE ENGINEER 






Dec. 11, 


1914 








120-M.M. FRENCH HOWITZER 














percussively by the hammer G ; the first round by 
smartly jerking a lanyard attached to an eyelet on 


FRENCH HOWITZERS. 





ConTINUING its valuable series of articles upon 
ordnance used in the war, our French contemporary, 
Le Génie Civil, gives in this week’s issue many inter- 
esting particulars and illustrations of the Schneider 
howitzers. For the benefit of our readers, who are 


of a spring compressed by the recoil. 
safety appliances to prevent firing the charge before 
the breech is fully closed are fitted. To provide against 
the well-known dangers of a hang fire a catch comes 
into action as soon as the trigger is released and locks 
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Fig. 2—SCHNEIDER BREECH MECHANISM 


no less interested in the success of French ordance | the breech. The catch is withdrawn by the recoil. 
than the French people themselves, we venture to | Hence if the charge does not detonate and the gun 


borrow the followinz notes and to reproduce a few | does not recoil the breech cannot be opened and 
of the figures. | renewed attempts to fire the gun may be made. 


Schneiders construct three sizes of field howitzers| Turning now to the gun mounting—Fig. 3 
for the French army ; they are of 105 mm., 120 mm., 
and 150mm. bore, and the 120mm. may be taken 
as representative of all. Its general appearance with 
a caisson open beside it is shown by Fig. 1. This 
gun is thirteen calibres (1.56 m.) long and is built | 
up of three parts: the barrel, a breech hoop | 
and a muzzle hoop. It has the usual Schneider | 
breech mechanism, which is shown in detail in Fig. 2. 
The breech block has a screw with two interruptions, | 
equal to about one-quarter of the circumference each ; | 
hence one-quarter of a turn is required to lock it. | 
It is hollowed to the radius of the arm on 
which it swings, so that it may move straight 
into and out of the breech opening without 
the straight motion that is required in most mech- 
anisms. It is rotated by a toothed segment, which | 
gears with a rack sliding in the arm A and moved to | 


it 


the hammer, and subsequent rounds by the release | 
Of course, | 


——=:! 
of fire. The gun runs back along this slide under 
the control of an hydraulic brake and is returned 
to the firing position by air compressed into a chamber 
by the recoil. The recoil brake and running out 
cylinders lie side by side under and are attached te 
the gun ; the two pistons belonging to them are helq 
stationary by their rods. A sufficient quantity o¢ 
glycerine and water is carried in the cylinders anq 
air reservoir to ensure that on no account can gir 
escape. The leakage of this liquid is very smalj 
indeed, and a great many rounds can be fired without 
refilling. 

Elevation is effected by a hand wheel driving 
through suitable gearing a pinion which engages with 
the quadrant shown in Fig. 3. Training is done by 
moving the gun bodily along the axle, the spade at 
the end of the trail acting as the centre of revolution, 
This is an important feature of all recent French 
field mountings, on which we may touch in passing, 
If the gun alone is trained it ceases to remain in 
straight line with its trail, and after each discharge 
the wheels are disturbed by the resultant side pres- 
sure on them. In the present mounting the thrust 
being always axial, it is taken straight through the 
trail to the spade and the wheels are little or not at all 
disturbed by firing. 

A battery of four of these weapons with twelve 
caissons carries 448 rounds, and between six and eight 
shots can be fired per minute. The greatest angle 
of elevation is 43 deg., the theoretical for maximum 
range, viz., 6.7 kiloms. The shell weighs 21 kilos. and 
has a bursting charge of 4.76 kilos. Of the other two 
howitzers made by Schneiders for France the 
| 105 mm. fires a projectile of 16 kilos. and the 150mm. 
one of 40 kilos. Their maximum ranges are 6.4 
kiloms. and 7.8 kiloms. 

The French have also heavier guns of the same 
calibre—105 mm. and 150 mm.— in the field. Of the 
| former there are two kinds, a field gun and a siege 

gun, the first 28 calibres and the second 30 calibres 
long. The weight of the projectile is 16 kilos. and 
the ranges 12.5 kiloms, and 13.5 kiloms respectively 
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Swain 


The 150 mm. piece, which is a siege gun, is 28 calibres 
long, fires a 40 kilos. shell, and has a maximum range 
of 14.5kiloms. The two former pieces resemble 
the gun just described as far as mechanism, &c., is 
concerned, but the last-named has a variable recoil, 





and fro by the operating lever B. Thus a single | 
movement is required either to open or close the | 
gun. The mechanism is locked, either closed or | 
open, by a catch operated by the handle C and | 
released by pressing that handle downwards. The | 
movement of rotation of the breech block is arrested | 
by the plunger D, and not until D is pressed home by | 
coming in contact with the face of the gun can rota- | 
tion take place. Hence there is no danger of the 
screw fouling on entrance by having been prematurely | will be noticed that a long slide is mounted in 
partly rotated. A loading tray E is raised, by levers | trunnions on the trail. It should be observed that 
shown, as the breech is opened, and along it the pro- | the trunnions are near the centre of the slide, and 
jectile and charge are slid into position ; a retaining | hence near the breech of the gun in the run-out 
catch F prevents the cartridge from falling back again | position. 
if the gun is at some elevation. The_charge is fired 
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This gives a good balance and there is | 


lots of room for the gun to recoil even at high angles | 


~ 
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Fig. 3—120-M.M. HOWITZER 


| namely, about 2m. up to 14 deg. elevation, and less 
| above that angle. Owing to its weight the gun 1s 
| removed from the mounting for transport. 














id 





Dec. 11, 1914 


THE ENGINEER 


563 








—— 
NEW ZEALAND RAILWAYS. 





ux mileage of the Government railways of New Zealand 


sone for traffic on March 31st, 1914, was 2863 and the 


rage operated was 2861 miles. The capital incurred 
. ae opened lines was £32,355,087, an average of £11,309 
ae mile. Notwithstanding the restrictions placed on 


el by a small-pox epidemic on the north and the in- 
“upheaval caused by a prolonged strike, involving 
coal miners, waterside workers, seamen, carters, &c., the 
net receipts were £72,326 higher than in the year ended 
March 3ist, 1913, the figures for 1914 being :—Receipts, 
£4,043,328 ;_ expenditure, £2,880,323; leaving a profit 
of £1,163,005. The percentage of net: receipts to capital 
was 3.61, and of expenditure to receipts 71.24. The net 
receipts per mile open were £408 and per train mile 30d. 
The passengers carried were 13,355,893, season tickets 
numbered 287,037, the goods tonnage was 5,661,340, live 
stock tonnage 358,293, and train mileage 9,319,268. The 
percentage of expenditure to receipts named above was 
an increase of 3.11, due not only to the increase in traffic 
not being so high as was anticipated owing to reasons 
already given, but to higher wages, extra staff and addi- 
tional train services. 

The above particulars are contained in the statement of 
the Minister of Railways, which also makes a comparison 
between the year ended March 3lst, 1907, and March 
3ist, 1914. This shows an increase during the six years 
of 39 per cent. in the number of passengers, 73 per cent. 
in season tickets, 23 per cent. in merchandise tonnage, 
19 per cent. in minerals, 24 per cent. in total tonnage, 
34 per cent. in the number of locomotives, 69 per cent. in 
the locomotive tractive power, 41 per cent. in the number 
of passenger cars, 33 per cent. in the seating accommoda- 
tion, 39 per cent. in the number of wagons, 55 per cent. 
in the wagon capacity, and 38 per cent. in the train mileage. 
The Minister’s statement concludes with putting on record 
his sincere appreciation of the loyal and valuable services 
rendered by the railway staff during the labour troubles. 

The aetails, of which the Minister’s statement is a 
summary, are contained in the report of the general 
manager. Mr. E. H. Hiley is the present general manager, 
he having succeeded Mr. T. Ronayne on October 3\st, 
1913. From these we learn that the number of men 
employed was 14,176. During the year there were added 
22 new engines, 91 bogie cars, 23 brake vans, 729 wagons, 
and 2060 tarpaulins. Of the locomotives, one goods 
tender-engine, ten heavy tank engines, and four 94-ton 
four-cylinder balanced compound tender-engines were 
built in the Government railway workshops, and seven 
72-ton four cylinder balanced compounds were built by 
Messrs. A. and G. Price, Limited, of Thames. There 
were also 578 modern steel axles placed under cars, vans 
and wagons in substitution of old iron axles. The effect 
of this on the wagons was to increase the carrying capacity 
of each by two tons and at the same time to give greater 
stability to the wagons. There were 108} miles of track 
relaid, of which 80% miles were on the main line, laid with 
70 Ib. rail, and 104 miles on branch lines, with 55 Ib. rail. 

The traffic department absorbed 20.73 per cent. of 
the receipts, locomotive department 28.55 per cent., 
maintenance 18.87 per cent., Lake Wakatipu steamers 
0.18 per cent., and management 2.91 per cent. Included 
in the £763,207 spent by the maintenance department 
was £38,613 on works ‘‘ which would be a reasonable and 
proper charge against capital,’ and £299,644 of the 
£1,154,309 in the locomotive department. 

Issued as a supplement to the report is the valedictory 
address of Mr. Ronayne, in which he reviews the changes 
made in the period of nearly eighteen years that he held 
the position of general manager. We much regret that 
we could not do justice to this report if we condensed it and 
it is too long to reproduce in full. It is, however, due to 
Mr. Ronayne that we should quote two paragraphs as 
follows :— 

“ During my régime the railway policy was changed three 
times. Under the original policy laid down in 1897 the 
railways were required to return 3 per cent. on the capital 
cost of construction, and after this had been achieved to 
grant to the public concessions in fares, rates and improved 
train facilities, and to improve the conditions of the staff. 
In 1909 the railways were required to give a return of 
3} per cent. In 1910 4 per cent. was required. On the 
basis of the existing traffic the reductions that have been 
made in the rates represent a concession of £350,000 per 
annum as compared with the rates that were ruling in 
1895. During the whole of my régime the operations have 
been conducted strictly in conformity with the policy 
laid down for my guidance, and, notwithstanding the 
additions to train mileage in the shape of experimental 
and often unprofitable train services, the opening of short 
sections of new lines, the many reductions made from time 
to time in fares and freights, the advances in pay and 
reduction in hours of duty of railway employees, and the 
many difficulties inseparable from operating a system 
divided into several disjointed sections, the railways have 
never failed to yield a net return that exceeded the stipu- 
lated requirements of the Government policy.” 

We give the following second paragraph in view of the 
fact, to be noticed directly, that Mr. Hiley proposed a 
special loan of £3,250,000 to be spent on works. Mr. 
Ronayne said, “‘I have on more than one occasion urged 
that steps should be taken to provide funds to meet the 
expenditure that will be involved in carrying out projected 
deviations and grade improvements that have been out- 
lined in reports already made, and other large works such 
as new stations and yards at Auckland and Wellington, 
and alterations at Lyttelton, Christchurch, Timaru and 
Invercargill. Up to the present time, however, the 
exigencies of finance have militated against my recom- 
mendations being carried into full effect. There is no 
doubt, however, that with the continuous and rapid 
development that is taking place in the country the de- 
— made on the railways for transport facilities are 
ig assuming proportions that render the provision ‘of 

1€ necessary funds a matter of urgent and imperative 
necessity.” 

Pats: it to add that the year ended October, 1913, when 
dae with the year ended March, 1895, shows that 
= was an increase of 247 per cent. of receipts earned 
vedo increase of 284 per cent. in expenditure and an in- 

© of 186 per cent. in the train mileage. The tractive 


travel 
dustrial upk 





power of the locomotives increased 285 per cent. with | 
but an increase of 93 per cent. in the number of locomo- | 
tives. 

There has also been issued a supplementary report by 
Mr. Hiley, in which he deals with the condition of the New 
Zealand railways. Hesaysthere that the conclusion arrived 
at is that the system has outgrown its present organisa- 
tion. Established, no doubt, on sound lines in the first | 
instance, it is evident that the rapid growth of the system 
and expansion of business has rendered the machinery | 
for traffic control unequal to the demands put upon it | 
by existing circumstances. The staff requires to be | 
strengthened and the staff arrangements remodelied in | 
some cases. This is particularly necessary in the traffic | 
branches. The department 
is short of engine power and 
rolling stock for dealing 
promptly with the business 
being offered. The terminal 
accommodation is inadequate 
at several important centres, 
and a forward policy is neces- 
sary with regard to duplica- 
tion of congested surburban 
lines, regrading of main lines, 
bridge strengthening, and ad- 
ditional signalling equipment 
if the traffic is to be fostered 
and handled economically, 
safely and expeditiously. 

Considerable additions to 
and changes in the admini- 
stration are recommended, 
an increase in certain rates 
“to maintain the financial 
equilibrium and obtain a fair 
return from the Government 
railways undertaking” is 
foreshadowed, 72 of the pre- 
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efficiency of condensing is maintained. This was achieved 
by Mr. D. B. Morison, of Hartlepool in 1907, in his kinetic 
jet system, and he has now introduced the same basic 
idea in combining a steam jet with a reciprocating air 
pump. The diagrammatic sketch represents a twin air 
pump. The condensate is withdrawn by one barrel and 
discharged in the usual way. Air is withdrawn from the 
condenser by a steam jet which delivers into a direct 
contact heater into which such a quantity of feed water 
from the feed tank is sprayed as will condense the steam. 
The air which is compressed in the heater by the steam 
jet into from one-third to one-half of its original volume 
is led to the air barrel together with a sufficiency of 
sealing water, the heated water from the heater passing 








sent locomotives are to be Barrel taking 
scrapped, and 10 Class A and 
10 Garrett articulated loco- 
motives bought, the erection 
of a locomotive workshop 
in the North island—which J. 
appears very desirable, seeing 

that the transfer of 54 loco- 
motives during the last seven 

years from the South to the North island has cost about 
£71,000—is also proposed. Altogether on works alone 
it is proposed to spend the sum of £3,250,000, divided as 
follows :—New stations and yards, £1,575,000; dupli- 
cations, £485,000; gradient easements, £250,000; new 
engine dep6t in the north island, £140,000 ; additions to 
railway workshops, £60,000; new line at Auckland, 
£375,000 ; signalling and interlocking, £250,000 ; crossing 
alarms, £20,000; strengthening bridges, £50,000; and 
10 Garrett locomotives, £50,000. The amount in question 
is to be a special loan spread over five years. The Minister, 
in sending Mr. Hiley’s report forward, says that the 
works ‘‘ will be remunerative for all time and give a hand- 
some return on the investment.” 


Air barrel. 
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A HIGH VACUUM RECIPROCATING AIR PUMP. 





THE production of the high vacua necessary for steam 
turbines requires an air pump which can withdraw from 
the condenser such a volume of highly aerated vapour | 
as will enable the largest amount of tube surface to remain | 
constantly active ; but an air pump and a condenser are 
so interdependent that they should be regarded as one 
unit, as only by effective combination can the highest 
results be attained. 

The only vacuum in a condenser which affects the 
economy of the turbine is that maintained in its exhaust 
chamber above the tubes, and as the function of an air 
pump is to maintain in its suction pipe the highest attain- 
able vacuum relatively to the barometer, it follows that 
the resistance to vapour flow through the tube nests 
should be so small that approximately this latter vacuum 
is maintained in the exhaust chamber of the condenser. 
But the true resistance through the tube nests of a con- 
denser cannot be ascertained when it is combined with a 
low efficiency air pump, as under such conditions the 
difference between the vacua in the air pump suction | 
pipe and in the exhaust chamber of the condenser above 
the tubes may be negligible, but if the low efficiency air 
pump is replaced by a steam jet combination the vacuum 
in the air pump suction pipe would undoubtedly be raised, 
but that in the exhaust chamber of the condenser would | 
only be affected if the condenser were of a design which 
would allow of response. Failure to respond involves | 
the triple loss of (a) reduced turbine efficiency, (6) colder | 
condensate and therefore reduced boiler efficiency, (c) 
wasteful expenditure of pumping power in circulating the 
cooling water. 

It has been generally accepted hitherto that the practical 
utility of a steam jet when combined with a reciprocating | 
air pump lay in the maintenance of the normal vacuum 
when there was excessive air leakage into the system, this 
being secured by increasing the pressure of the jet. Whilst | 
this is, of course, true, yet the technical value of a steam | 
jet is at a maximum under the conditions of a practically 
air-tight plant, because under such conditions a higher 
vacuum can be produced by its aid than is otherwise | 
possible, a corollary being that the same vacuum can be 
produced with a smaller air pump or a smaller condenser 
or with less circulating water and less pumping power. 

In the early application of the steam jet very little 
attention was given to condenser design, and because 
under certain conditions it was found that the jet was 
ineffective, its use was discredited. It has now been 
demonstrated, however, that provided the condenser is | 
of suitable design, a steam jet always does increase the | 
vacuum to an appreciable extent, and therefore always | 
adds to the power efficiency or steam economy of any | 
steam turbine to which it is applied. 

A first essential in the use of a steam jet is that its | 
steam is condensed amongst the feed water and the entire | 
heat conserved; also, that the condensing is by direct | 
contact and not by surface contact, whereby a constant ' 


Air concentrating Contraflo main condenser. 
te fro! 4 


Steam jet air ejector withdrawing air from condenser A and discharging into heater D, 
Direct contact heater, into which condensate is sprayed and condenses the steam from the jet. 
Condensate from hot well or from feed tank for condensing steam from jet in heater D. 


Heated water from heater D led into air barrel F between bucket and head valves. 
H. Air from heater D led into air barrel F. 
Water from hot well or from feed tank for cooling air from heater D and for sealing air barrel F. 


HIGH VACUUM RECIPROCATING AIR PUMP 


through a non-return valve into the air barrel above the 
bucket. By this arrangement the technical value of the 
steam jet is fully realised, the entire heat in the steam 
from the jet and also in the vapour withdrawn from the 
condenser is conserved, the size of pump for a given air 
duty is reduced by nearly one-half, and a minimum power 
is required for driving the pumps. These pumps are being 
used for marine geared turbines on the lines shown in 
the diagram, but for large land plants the condensate 
may be withdrawn by a small turbine-driven centrifugal, 
the exhaust from the turbine being utilised in the steam 
jet, the reciprocating air pumps being driven at a 
moderately high speed and at a very small expenditure 
of power. 

The flexibility of the system is very great as in the event 
of an abnormal leakage of air, all that is necessary in 
order to prevent a fall in vacuum is to supply a little 
more steam to the air ejector, thus preventing the mechan- 
ism from being distressed, and enabling the pump to run 
at such a speed as will minimise the attention required 
and reduce the wear and tear to almost negligible amount. 
As the steam for the air ejector is at low pressure, it can 
be taken from a closed exhaust system; in all cases, 
however, the steam performs the double function of with- 
drawing the air from the condenser, and then heating 
the feed water, so that neglecting radiation the thermal 
efficiency of the system is unity. 

The patents for this apparatus are controlled by the 
Contrafio Condenser and Kinetic Air Pump Company, 
3, Central-buildings, Westminster, and we have to thank 
Mr. D. B. Morison for the above notes concerning its 
action. ; 








LAUNCHES AND TRIAL TRIPS. 





Pitor launch No. 1; built by Simpson, Strickland and Co., 
Limited ; to the order of the Crown Agents for the Colonies 
for Ceylon; dimensions, 64ft. by 14ft. by 6ft. 6in.; engines, 
compound surface-condensing with return-tube boiler ; launch, 
November 19th, 1914. 

Rosatig, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of John Cory and Sons, Limited, Cardiff ; 
dimensions, 388ft. by 52ft. by 27ft. 2in.; engines, triple-expansion, 
25in., 4lin., and 68in. by 48in. stroke, pressure 180 Ib. per square 
inch ; constructed by the builders ; trial trip, November 28th, 
12 knots. 

Tuc; built by Cox and Co., Limited, Falmouth, for service in 


| South America ; dimensions, 136ft. by 25ft. 6in. moulded and 


12ft. 6in. deep moulded ; engines, twin, to develop 1600 horse- 
power. This is claimed to be the largest and most powerful 
tug yet built in the west of England ; launch, December Ist. 
SouTHERNDOWN ; built by William Doxford and Sons, Limited ; 
to the order of Ralph E. Morel and Co., of Cardiff ; dimensions, 


| 401ft. 6in. by 52ft. by 27ft. 6in. moulded ; to carry 8300 tons 


deadweight ; engines constructed by the builders; launch, 
December 2nd. 

Homer Cry, steel screw steamer ; built by Ropner and Sons, 
Limited, Stockton-on-Tees ; to the order of W. R. Smith and 
Sons, of Cardiff; dimensions, 385ft. by 53ft. by 29ft. 6in.; to 


| carry cargo ; engines, triple-expansion, of about 1900 indicated 


horse-power, pressure 1801b.; constructed by Blair and Co., 
Limited, of Stockton-on-Tees ; launch, December 3rd. 

Nirers, single-deck screw steamer; built by Craig, Taylor 
and Co., Limited, of Stockton-on-Tees ; to the order of Palios 
and Cambourides, of the Pireus ; dimensions, 400ft. by 52ft. 9in. 
by 25ft. Tin. to the main deck and 33ft. Tin. to the bridge deck ; 


| to carry cargo; engines, triple-expansion, 26in., 42.5in. and 


69.5in. by 45in. stroke, pressure 1801b.; constructed by Blair 
and Co., Limited, Stockton-on-Tees ; launch, December 3rd. 

CriutTHa RIvER, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness. Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited ; dimensions, 412ft. by 52ft. by 
30ft.; to carry 8200 tons on a moderate draught; engines, 
triple-expansion, 26in., 42in., and 70in. by 48in. stroke, pressure 
180 lb. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; trial trip, December 8th, 
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rails of 7} kilos. per metre, as shown in Fig. 1. The original | years of service on severe curve work, have given great satis 
MANGANESE-STEEL RAILS.* tracing prepared by this manufacturer on December 30th, 1903, | faction. After three years’ hard service, the actual wear was 
By Sir ROBERT HADFIELD, F.R.S. showing the sizes of the billets and rails to be produced is repro- | found to be not more than about 24mm. It has been estimated 


| “ 

duced in Fig. 2. These rails were rolled without any incident. | that the rails will remain in service for six to seven years befoy 

Sunce the writer has been intimately connected with the | One of them was experimented upon by the writer in the follow- being worn out, whereas ordinary steel rails wear out and have 

development of manganese steel for many years, some remarks | ing manner :—After drilling for 20 minutes 11 grammes of | to be replaced in less than a year. The rails in position are 
upon the early work with regard to the rolling and forging of manganese steel were removed, while in the same time 750 | shown in Fig. 4. 

| A plant for producing sound ingots under the system deviseg 

by the writer was described in a papert presented to the Institute 
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Fig. 1—EARLY EXAMPLE OF MANGANESE STEEL RAIL 


this material might be of interest, and particularly as to the grammes were removed from an ordinary carbon steel rail. 
question of rails of special quality and of superior wearing | The results of this test are shown in the photographic view, 
qualities. Fig. 1. A piece of this same manganese steel bent double cold, 

In a paper on “Iron Alloys, with Special Reference to Man- is also shown in this illustration. The material showed a 














Fig. 5—INGOTS CAST BY HADFIELD'’S METHOD 


at the February, 1913, meeting. This system, as adapted to the 
manufacture of manganese steel ingots, is illustrated in Figs, 5, 
6and 7. No less than 90 per cent. of sound material is obtained 
from an alloy steel, which will therefore be seen to offer great 
advantages. Each 1 per cent. of expensive materia! saved 
means that much reduction in the cost of production. The 
consumer has now to pay for 15, 20, or even 30 per cent. of waste 
in special steels made in the ordinafy way, whereas this waste 
can to a large extent be avoided. Moreover, better and more 
uniform quality of alloy steel can be obtained. 











LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE BRITISH BANKING SYSTEM. 


Sin, —The question of the comparative support afforded to 
commerce by German and British banks respectively, raised 
in your issue of the 27th ult., is an important one. It has 
generally been assumed that the reluctance on the part of 
British bankers previous to the war to emulate the enterprise of 
their German confréres was due to lack of initiative here. Your 
contributor shows keener insight when he points out that our 
banks prefer the lucrative and safe business of foreign invest- 
ment. But even this criticism requires, I think, some qualifica- 
tion. If there had been really safe business to be done here in 
the way of long-date industrial loans, I think we should have 
found men willing to do it. 

But it seems generally to have been overlooked by those that 
write on this subject that German banking has long been safer 
than British because Germany had not our free gold markei. 
Germany has long placed hindrances in the way of those that 
seek to deplete her gold reserves for foreign investment ; whereas 
we have freely permitted the withdrawal of gold from the Bank 
of England to any amount for export to any profitable quaiter. 
When too much gold emigrated thus, we taxed the producing 
classes with a high bank rate in order to afford inducement for 
the gold to return. A sudden high bank rate is the most fruitful 
cause of industrial bankruptcies, since bankers are then, through 
fear of approaching monetary stringency, compelled to restrict 
their loans. It has been the knowledge that such unforeseen 
monetary stringency might at any time occur that has been 
largely responsible for the parsimony of our banks with regard 
to long-date loans on any but gilt-edged security in the past. 
Germany never permitted her gold reserves to be thus seriously 
drained away, hence the investment of capital was safer in 
German industry than in British, and capital can scarcely be 
blamed for avoiding risk. We have preferred to benefit the 
bullion exporter at the expense of the producer——the blame 
rests with our free gold market. 

Germany, it must be admitted, kept her bank rate high for 
some time previous to the war, apparently with the aim of 
acquiring a war chest of gold ; but it may be seen from the 1908 
report of the Association of Chambers of Commerce on Banking 
that the average annual number of changes in the British bank 
rate was three times as great as that of the German Reichsbank, 
which means that banking here was exactly three times as 
dangerous as in Germany. 

There are several ways of abolishing the free gold market if 
we really wish to cherish home production rather than the 
bullion exporter. One method is that adopted by Mr. Lloyd 
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Fig. 2—REPRODUCTION OF DRAWING FOR RAIL SHOWN IN FIG. 1 
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ganese Steel,” read before this Institute at the International ; tenacity of 60 tons per square inch, with an elongation of 


Engineering Congress in Chicago in 18937, the writer mentioned | 40 per cent. : . 
that about twenty years ago his firm in Sheffield produced rail-| This test was so satisfactory that manganese steel rails of 
way material, such as tires and axles, of forged and rolled 
manganese steel, thus showing that this product could be 
manipulated and worked up into the various required forms. 
The tires illustrated in the paper referred to above formed a 

















Fig. 3—RAIL ROLLED FROM ERA STEEL 


particularly difficult class of work to produce in a special steel, 
but no special obstacles were met with. Although there was no | 


difficulty at that time in making and producing manganese steel | 
in various forms, forged, rolled, or pressed, nevertheless, on | 
account of its higher expense, sufficient encouragement was not | 
then obtained from the users to introduce these products on a 


large scale. There never has been any real difficulty in obtain- 
ing forged, rolled, or pressed manganese steel, provided the 





Fig. 4—RAILS ON PARIS METROPOLITAN 


George at the outbreak of this war, namely, the German on 
of placing an embargo upon the export of gold. But this is 4 
rigid bureaucratic method. It were preferable, now that w 
have issued paper substitutes for gold coins, to withdraw these 
coins from circulation, and then to permit the paper price of 
gold to find its market level according to supply and demand, 


consumer was willing to pay the necessarily higher cost as com- heavy section, 100 lb. per yard, varying from 6m. to 12m. in | and this is emphatically a measure suitable for peace as well as 
pared with ordinary steel. | length, were then produced in the same rolling mill. A section | war time. Scarcely anybody needs gold in home commerce 
The matter was further pursued in the present decade. In | of one of these rails is shown in Fig. 3. so long as there exists confidence in the body that issues the 




















Figs. 6 and 7—SECTIONS SHEARED PROM BARS ROLLED FROM INGOTS SHOWN IN FIG. 5 


1904 a French manufacturer produced rolled manganese steel A large number of these rails were rolled in 1907, and were , paper exchange medium, and it is but just that those who wish 

howe tee _ | supplied to the Metropolitan Electric Railway of Paris—in the | to invest capital in countries that require gold should pay the 

* American Institute of Mining Engineers, New York meeting, Commencing of operations on which, it will be remembered, | market price for the metal. -Gold is an indispensable tool t 

February, 1914. there was some delay—and put to work, among other places, | = - —— : : 
+ “‘ Transactions,’’ XXITT.; 148 (1893). at the Bastille station in that city. These rails, after severa] t “‘ Transactions,” XLV., 473 (1913). 
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home banking, and we have been sadly unwise in the past in 
compelling the banks to yield up this tool at a fixed price to 
anybody who demanded it. Let. us make banking safer in 
this country by shielding the gold basis of our credit from hap- 
hazard demands of bullion exporters, and we will at all events 
have rendered it more vossible for long-date loans to be made to 
British industry. Tf the banks: then refuse to seize this chance 
of doing business, It will be time enough to propose a State 
industrial bank, : Henry MEULEN. 

19, Boscombe-road, Shepherd’s Bush, W. 

December 3rd. 

COAL FOR THE ENEMY. 

My attention hee been drawn to the article in your 
paper entitled ‘‘ Coal for the Enemy.” On more than one 
occasion | have provided full details of the trade to Norway to 
the press, so that I had hoped that there would have been no 
more reason to reply to articles of the kind contained in your 
paper. If it had appeared in the sensational press I should 
certainly have taken no notice of it, but seeing the attack re- 
appears in @ paper of international standing, I cannot allow it 
to pass without a protest against further attempts at sowing 
the seeds of suspicion against Norway. 

There is no need to go into details contained in your article. 
The figures you quote prove conclusively that there is no reason 
whatever for the attack, and I can only put it down to the fact 
you are in the habit of handling engineering, and not commercial 
problems. There is not a single iota of evidence for the charges 
made, and, as a fact, they are absolutely groundless. You 
admit that the increase of imports into Norway on the first 
ten months of the year is 216,000 tons, surely a very small 
increase on & normal annual importation of coals into Norway 
of over two million tons. In times of peace it is possible for 
a country to run its industry on smal! stocks of raw material, 
&e., but surely it would be lunacy to try to do so in times like 
the present, especially in view of the continual suggestions in 
the British press that perhaps it may be necessary to close the 
whole of the North Sea. You are no doubt aware that similar 
attacks have been forthcoming with regard to the importation 
of grain into Norway. What do you think are the feelings of 
the working classes in Norway when they find that they are 
having to pay nearly double the normal price for the loaf? In 
times like the present I realise that- the small neutral countries 
may look forward to their interests being treated with scant 
consideration, but surely in that branch of the press which deals 
with facts par excellen-e matters of this kind should not be looked 
at theough eyes jaundiced by suspicion. This country might 
gain something, and anyhow it can lose nothing, by being cour- 
teous and by refraining from these periodical insults to small 
neutral countries, even though the state of war makes it neces- 
sary to interfere seriously with their freedom of action. 

K. F. Knupsen. 
President of the Norwegian Chamber of Commerce in London. 

1234, Queen’s-gate, 8.W., 

December 4th. 


SIR, 


A PERNICIOUS PRACTICE. 

Sin, -A rapidly growing deluge of unreliable books, tabula- 
tions, and charts has become a sore affliction to all ambitious 
students of thermodynamics. With few exceptions, subtle 
postulation is the root of such evil. Certainly the pernicious 
practice of injecting the postulated so-called ‘‘ second law of 
thermodynamics” into tabulations and’ charts of physical 
properties of matter, to fill the voids due to lack of experi- 
mentally derived knowledge, should cease. It seems desirable 
and opportune to ask fora specific answer to the specific question 

Whereat, and to what extent, does such pernicious manner of 
contamination obtain in the tabulations and charts comprised 
in the recently published and widely disseminated ‘* Report of 
the Refrigeration Research Committee of the Institution of 
Mechanical Engineers ? ” Jacos T. WAINWRIGHT. 

Chicago. 








Tue Farapay Soctery.—The annual general meeting of the 
Faraday Society was held on Monday, November 23rd, at the 
Chemical Society; Burlington House, London, W. The follow- 
ing officers and Council were elected to serve for the year 
1914-15:—President: Sir Robert Hadfield, F.RS.  Vice- 
presidents: Professor K. Birkeland, Bertram Blount, W. R. 
Bousfield, K.C., Professor F. G. Donnan, F.R.S., Dr. Eugene 
Haanel, Professor A. K. Huntington, Dr. T. Martin Lowry, 
“.R.S. Treasurer: F. Mollwo Perkin, Ph.D. Council: R. 
Belfield, W. R. Cooper, Emil Hatschek, Dr. R. 8S. Hutton, 
Professor Alfred W. Porter, F.R.S., E. H. Rayner, A. Gordon 
Salamon, Dr, R. Seligman, Dr. George Senter, Cav. Magg. E. 
Stassano. The report of the Council gave prominence to the 
fact that general discussions on subjects of current interest were 
becoming a very important and highly appreciated feature of 
the work of the Society. During the past year these discussions 
have dealt with ** Colloids and their Viscosity,” ‘* The Corrosion 
of Iron and Steel,” ‘* The Passivity of Metals,” and ** Optical 
Rotatory Power.” At a special general meeting which was 
subsequently held certain alterations in the rules were agreed 
to by which distinguished foreigners might be elected for 
membership on the recommendation of the Council and without 
paying the usual entrance fee. This is an extension of the 
ee already granted to members of cognate societies in 
england, 

Roya InstiruTion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon (the 7th 
inst.), Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. His Highness Maharaja Gaekwar of Baroda and 
Mr. Archer M. Huntington were elected members. It was 
announced that the managers had elected Charles Scott Sherring- 
ton, M.D., D.Se., F.R.S., Fullerian Professor of Physiology, for 
« term of three years, the appointment to date from January 
I3th, 1915. The following are the lecture arrangements at 
the Institution before Easter :—Prof. C. V. Boys: A course of 
six experimentally illustrated lectures, adapted to a juvenile 
auditory, on ‘* Science in the Home”: Mechanics in the Home, 
December 29th; Chemistry in the Home, December 31st ; 
Fluids in the Home, January 2nd ; Heat in the Home, January 
5th ; Electricity in the Home, January 7th ; Light in the Home, 
January 9th. Prof. William J. Pope : Two lectures on “ Colour 
Photography—Scientific Applications”: (1) Photographic 
Appreciation of Colour in Monochrome ; (2) Photography in 
Natural Colours. Prof. Sir James G. Frazer: Two lectures on 
“The Belief in Immortality among the Polynesians.” 
Henry G. Plimmer: Three lectures on ‘* Modern Theories and 
Methods in Medicine” : (1) Medicine and Science ; (2) Immunity; 
(3) Methods and Results. Dr. Chalmers Mitchell: Three lec- 
tures on “ Zoological Studies: War and Evolution’ : (1) 
Nations as Species; (2) Struggle of Species; (3) Struggle of 
Nations, Sir Herbert Warren : Two lectures on “‘ Poetry and 
War. Dr. Aubrey Strahan: Two lectures on ‘ London 
Geology * : (1) The Form and Structure of the London Basin : 
(2) The Ground beneath London. Dr. Richard 'T. Glazebrook : 
I'wo lectures on ‘ Aerial Navigation—Scientific Principles ” 
(1) The Requirements of Theory; (2) The Requirements of 
Practice. Dr. Walford Davies: Two lectures on ‘‘ Music ” : 
(1) To Untrained Listeners. (illustrations by lecturer); (2) 
Emergency Music (illustrations by a small choir). Prof. Sir 


a 


J. J. Thomson : Six lectures on “ Recent Researches on Atoms’: 


and Ions.” The Friday evening meetings will commence on 
January 22nd, when Prof. Sr Janes Dewar will deliver a dis- 
course on “* Problems of H. gen and thé Rare Gases.” Suc- 
ate yy discourses will probably be given by Dr. Dugald Clerk, 
hia A. W. — Dr. William 8: Bruce, Prof. E. B. Poulton, 

ev. A. L. Cortie, Sir Rickman John Godlee, Prof. G. H. Bryan, 


Prof. Sir J. J. Thomson, and other gentlemen. 





PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 


Iron Trade Revival. 


THE iron trade revival noted last week continues. 
To a large extent the new strength of the iron and steei 
market may be traced in its origin to the activity in the 
dockyards of the kingdom ; but from whatever source it 
springs, it is very welcome in an industry in which prices, 
after the promise of a boom in the early days of the war, 
were recently rapidly approaching an unremunerative level. 
Many Midland ironmasters believe that the improved 
condition of the iron trade is independent of a peculiarty 
sound position just now of the steel makers, which has 
now warranted an advance in steel prices, noted further 
on; that it stands on the surer foundation of an increase 
in the demand for iron following on returning confidence 
in the trade position. There is little speculation in manu- 
factured iron so far, but from the improved deliveries 
ironmasters judge that the supplies in consumers’ hands 
are very limited, and that short ot adverse news from the 
war users will be taking up more material in the near 
future. Nominally prices of manufactured iron are little 
altered. With an advance of 5 per cent. on ironworkers’ 
wages the cost of production of finished iron will shortly 
be more, and ironmasters desire to cover this. Without 
just yet altering prices they quote firmer conditions. 
Home demands are steadier, and though many of the 
orders are for limited quantities, consumers stipulate 
prompt execution and specifications. There are inquiries 
out from manufacturers engaged in subsidiary industries 
who have further Government orders. These have to 
be completed as early as possible, and therefore the 
material is asked for at once. The pressure upon the 
industrial resources of the Birmingham district for war 
supplies of an engineering and allied description is unremit- 
ting. All the available machinery has been brought into 
the service and additional plant is being obtained by 
engineers and others as quickly as possible further to 
increase the output. This expansion tends to aggravate 
the difficulties arising from the shortage of skilled labour 
in the engineering trades. Significance is attached to business 
in the engineering industries which has been negotiated, 
and is in prospect for the repair of the ravages of the war. 
A good deal of light trellis girder work is being sent to 
France for temporary bridging and other purposes. 
Inquiries are being made which point to a larger demand 
for constructional material of a more permanent character. 


November Iron and Steel Trade Returns. 


Ironmasters in this part of the kingdom have 
been very eager this week to study the Government returns 
of the export trade of the country for last month. Com- 
parisons with last year are interesting only as showing 
the extent of the ravages of war on the trade of a country 
placed even so favourably as is our own. To ascertain 
exactly how trade is faring, and whether it is reviving 
from the blow it has sustained, it is necessary to compare 
the returns with those for the three months immediately 
preceding. At first sight the figures are disappointing, 
for it would appear that the trade recovery which set in 
almost before August was out had received a slight check 
last month. But in reality there has been no check, the 
decrease being due mainly to the fewer working days of 
November. Compared with the corresponding month 
of last year, there is naturally an enormous decline, 
imports of all classes of merchandise—not now speaking 
of iron and steel only—being down by 18 per cent., and 
exports of all classes of the kingdom’s merchandise being 
down by 45 per cent. But, as already said, when the 
figures are contrasted with those for the other war months 
they establish that the improvement in trade is still pro- 
ceeding. The total volume of November’s shipments— 
imports, exports, and re-exports—shows a decrease com- 
pared with the October aggregate of just over one million 
sterling, or 1.2 per cent. The decline in exports is so 
large as to suggest, at first sight, a throw back in the trade 
progress that was noted in September and October, but 
in reality the figures are still satisfactory. Had the 
number of working days been equal the aggregate volume 
of trade last month would certainly have been larger than 
in October, but November numbered two working days 
fewer than the preceding month. The decrease in exports 
and re-exports is no doubt attributable in part to the ever- 
increasing restrictions imposed by the Government, which 
has to conserve supplies of material used for the equipment 
of troops or in the manufacture of equipment, and it must 
use every means to prevent supplies from reaching the 
enemy. These prohibitions and restrictions on exports 
could hardly be expected to escape criticism from the 
interests concerned ; but, after all, the Government is in 
the best position to judge as to whether they are necessary. 
Such prohibitions, of course, involve the loss of some 
legitimate trade, but if they tend to embarrass the enemy 
the loss should be cheerfully borne. 


Midland Pig Iron Improvement. 


Evidence that consumers of pigs in Staffordshire 
and the Midlands think better of prospects is found in 
the freer ordering, and a large increase in the number of 
inquiries producers and merchants. are.receiving. Useful 
sales, chiefly of forge iron, are reported. No change was 
made in Staffordshire quotations to-day—Thursday— 
in Birmingham, which were, however, very firm. North- 
amptonshire iron was quoted 51s. as the minimum, but 
most of the smelters were ls. to ls. 6d. above this price, 
and 53s. and 54s. were often asked for certain brands. 





Derbyshire forge iron could be bought at 52s. 6d., and from 
this figure quotations ranged up to 55s. and 56s. The 
average was, however, about 53s. 6d. A welcome feature 
of to-day’s pig iron market was that it indicated some 
revival of demand independent of war supplies. There 
is a noticeably brisker demand for foundry iron. The 
recovery of common forge pig iron is strengthened. 


Manufactured Iron Market. 


Marked bar makers still occupy the best position 
in the finished iron section of the Birmingham market, 
and find a steady demand for their output. The highest 
price obtainable for South Staffordshire common iron is 
£7 5s. and £7 2s. 6d. is the most general quotation met with. 
The output shows some improvement on the week, and 
makers will not commit themselves far ahead at these 
figures. Nut and bolt iron is still sold below £7, despite 
a considerable demand for it in the Darlaston and Wolver- 
hampton district, mainly for Government work. For 
North Staffordshire crown bars the quotation is £8 to 
£8 5s., though a customer with a good order could probably 
get a small concession on the lower figure. Gas strip 
remains nominally at £7 10s. to £7 15s., but sales at 
£7 2s. 6d. are reported as an improvement. A consider- 
able diversity exists in the quotations for hoops, but a 
range of £8 to £8 5s. covers most transactions. A fair 
amount of business has been done in galvanised sheets, 
but many makers are still unable to keep their plant on 
nearly full production. Export business has increased 
alittle during the past few days, the northern countries 
in Europe having taken increased quantities. This 
business, however, is but poor compensation for the 
stagnation in the South American and Indian markets. 
Sales for export are mainly at £11 and £11 5s. f.o.b. Liver- 
pool. Sales in the home market are anything from £11 5s. 
to £11 15s., the latter figure being rarely realised. 


Advance in Steel Prices. 


Since last report an advance has been declared 
in the prices of steel sections and plates, and rolled bars 
in this district of 5s. per ton, thus placing this district on 
a par with recent advance declared on the North-East 
Coast and this week’s increase in Scotland. The new 
prices which now become operative in South Staffordshire 
may be fairly indicated by a reference to those of the 
Staffordshire Steel and Ingot Iron Company, which advises 
me this week as follows —Rounds and squares, £7 15s. 
to £8 15s. per ton ; angles, £7 5s. per ton: tees, £7 12s. 6d. 
per ton; flats, £7 10s. to £7 15s. per ton: channels, 
£7 10s. per ton—all less 2} per cent. basis. The Patent 
Shaft and Axletree Company specially advises me of a 
5s. rise in plates, which now become £7 12s. 6d. for its . 
ordinary qualities. Sections generally become £7 10s. to £8. 
For lots of plates under 100 tons something over the 
basis is required, and sellers also stiffen their terms for 
forward delivery. Competition for business by North 
Country houses appears to have slackened, which is 
regarded as a good sign. The raw steel industry occupies 
a little better position. Business is improving. Billets 
are now generally quoted at £5 10s. Occasionally, South 
Wales firms are prepared to sell below this figure, but 
generally any disparity is on the other side of the £5 10s. 
quotation. Sheet bars are a much slower trade, but even 
here some improvement is noted, and material which a 
week ago was to be bought at £5 is now £5 2s. 6d. as a 
minimum. 


North Staffordshire Iron and Steel. 


The activity in the steel market in North Stafford- 
shire has been well maintained during the past week. 
The ordinary trade is not good, but inquiries and orders 
for war material have been brisk. The finished iron trade 
is still slow, and quotations are from £8 to £8 5s. per ton 
for crown bars, and £9 to £9 5s. for iron plates. The revival 
in pig iron has been maintained, and the metal has changed 
hands in further quantities. The demand has been princi- 
pally for special qualities. Colliery owners are finding 
increased difficulty in meeting their orders, owing to the 
reduced output, and deliveries of house coal have been 
delayed in many cases. 


Birmingham and Coventry Engineering Trades. 


Export business, however, is slower in getting 
back to normal channels than was expected, the high 
freights being a very potent factor in the situation. The 
Government scheme for the financing of exporters who 
are not able to collect foreign debts is now in operation, 
and should do something to stimulate overseas trade, but 
until freights reach a lower level and a more decisive turn 
has been taken in the war, traders are not sanguine of much 
expansion. Trade at Coventry continues very good. 
There is still a large quantity of war work being done. 
Transport engineering work keeps busy, and the motor 
cycle trade is going on well for next season. 


The Coal Trade and Timber and Wages Questions. 


The Warwickshire coalfield has been somewhat 
hard hit by the number of men who have joined the 
Colours, and consequently some of the collieries are 
experiencing great difficulty in fulfilling contracts, some 
of which were made before the war. Colliery owners on 
Cannock Chase are fully alive to the circumstance that the 
action of the German Government in declaring all wood 
contraband may possibly further adversely affect the 
supply of mining timber and pit props. Hitherto only 
pit props have been contraband, but, notwithstanding, 
very fair supplies have reached this country from Scan- 
dinavia and even Russia itself. It is understood that 
quite recently three big cargoes have arrived in this 
country, viz., two from Norway consisting of 105,550 pit 
props and 2500 pieces of mining timber, and the third 
from Rotterdam with 629 standards of pit props. Since 
the first week in August no fewer than 58,000 loads of 
hewn timber, chiefly pit props, have arrived. This, how- 
ever, is not anything like it would have been had the 
Russian Baltic ports not been bloekaded by the German 
navy. The total import of pit props and mining timber 
at the chief English timber importing port since January 
is ascertained to have been, roughly speaking, 140,000 loads, 
as against nearly 280,000 loads in the corresponding period 
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of last year. The threatened strike this week in York- 
shire because of the introduction of steel props into some 
of the collieries there invests the timber question at the 
moment with largely increased interest 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Firmer Market. 


THERE was a fair attendance on the Iron 
Exchange on Tuesday, and the tone in pig iron was fairly 
good, although the forward outlook was rather uncertain. 
The inquiry on the part of buyers to cover present and 
forward requirements caused a general advance in quota- 
tions on the part of producers, with the result that there 
is a temporary check in demand. There was, however, 
increased firmness in this department. In steel and 
similar products there was some activity, makers working 
at full pressure on Government contracts. Manufactured 
copper ruled quiet, but English tin ingots were higher. 


Quotations. 


Lincolnshire No. 3 foundry, 6ls.; Staffordshire, 
59s. to 60s.; Derbyshire, 59s. to 62s.; Middlesbrough, 
open brands, 62s. Scotch (nominal): Gartsherrie, 69s. 
to 69s. 6d.; Glengarnock, 67s. 6d.; Eglinton, Monkland, 
67s.; Summerlee, 68s.—delivered Manchester. West 
Coast hematite, 7ls. 6d. to 72s.; East Coast ditto, 66s. 6d. 
—both f.o.t. Finished iron: Bars, £8 5s.; Lancashire 
hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; sheets, 
£9 7s. 6d. Steel: Bars, £7 15s. to £8; steel hoops, £8 15s. 
to £8 17s. 6d.; plates for tank, girder and bridge work, 
£7 10s. to £7 15s.; English billets, £5 15s. to £6; cold 
drawn stee!, £10 10s. to £11. Copper: Sheets, strips, &c., 
£76 per ton, small lots 9d. per Ib.; rods, £74 per ton, 
small lots 9d. per Ib. ; tough ingots, £61; best selected, 
£62 10s. per ton. Copper tubes, 9?d.; solid drawn brass 
tubes, 8}d.; brazed brass tubes, 9}d.; condenser tubes, 
93d.; condenser plates, 7jd.; rolled brass, 7}d.; brass 
turning rods, 8$d.; brass wire, 7?d.; yellow metal, 73d. 
per lb. Sheet lead, £24 10s. per ton. English tin ingots, 
£154 per ton. 


The Lancashire Coal Trade. 


There was only a moderate attendance on the 
Coal Exchange. Inquiry for house coal remains nominal 
at full rates. In some outside districts prices are quoted 
rather higher as compared with a fortnight ago. Slack 
and engine fuel in fair demand, and prices have a hardening 
tendency. Shipping and bunkering coal in steady demand, 
screened coals being much firmer. Quotations :—Best 
Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
16s. 2d. to 17s.: domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, lls. 6d. to 13s.: slacks, 8s. to 10s. per ton at 
the pit. 


Meeting House for Engineers. 


Owing to the war it has been decided to postpone 
indefinitely the scheme which was launched last spring 
to provide a permanent building in Manchester suitable 
for holding meetings of the leading technical and engi- 
neering societies. It will be remembered that with the 
object of taking the initial steps towards the provision 
of a common meeting-place worthy of this great engineer- 
ing centre, at a conference held last May, it was decided 
to form a provisional organising committee consisting 
chiefly of members of the Institutions of Civil Engineers, 
Mechanical Engineers, and Electrical Engineers, the Man- 
chester Association of Engineers, the Society of Chemical 
Industry, the Manchester Geological and Mining Society, 
the Engineers’ Club, and other kindred societies. The 
abnormal conditions which prevail, however, have for 
the present caused the suspension of the scheme, but it 
is hoped that in the near future the committee will again 
take up the consideration of the project. 


Salford Electricity Supply. 


Last week the generating plant of the Salford 
Corporation was increased by 5000 kilowatts, by the 
starting of a new turbo-generator supplied by the British 
Westinghouse Company. The generator delivers three- 
phase alternating current at a pressure of 6600 volts and 
a frequency of 50 per second, the speed being 1500 revolu- 
tions per minute. The turbine is of the Westinghouse- 
Rateau impulse type, and both it and the generator are 
designed to be capable of bearing an emergency overload 
of 7500 kilowatts. The new plant is the first addition 
since the appointment of the new engineer, Mr. J. A. 
Robertson, and was delivered and completed in ninéteen 
weeks. The Committee has decided to install a second 
5000-kilowatt set at the Frederick-road works, and follow- 
ing on the adoption of a high-pressure system of trans- 
mission, converter plant is to be provided at this station 
and at the sub-stations. Three rotary converters of 
1000 kilowatts each and two of 750 kilowatts each have 
been installed at Frederick-road. A sub-station is almost 
completed, principally for the supply to the Ship Canal 
docks, which will be equipped with three 1000-kilowatt 
rotary converters. A further transformer sub-station has 
been put up to furnish a three-phase supply to several 
works in the neighbourhhod, and it is proposed to build 
a sub-station in the Greengate district to convert the 
high-pressure supply to continuous current for tram- 
driving and for lighting. 


Salford Gas Supply. 


At the meeting of the Salford Borough Council 
held last week a resolution of the Gas Committee was 
submitted to increase the price of illuminating gas by 
4d. per 1000 cubic feet from the end of this month. 
Alderman Phillips explained that the result of the reduction 
in the price of gas which came into force in the year ending 
March, 1914, had been a loss in revenue in that year of 
about £20,000, and in the same period they had had to 
pay an additional £4804 for coal. The market value of 
their residual products had also fallen in that year by no 





less than £12,402. In the present year—ending next 
March—the prices of residuals, bad as they had been, 
were very much worse, and if they continued at the same 
level to the end of the year the department would lose 
on their sale £15,000 more than last year—a difference of 
£27,000 between the values realised this year and two 
years ago. Coal, too, was again higher in price, and they 
expected to spend at least £1400 more in fixing stoves 
and £2645 more for interest and sinking fund. The 
discussion of the proposal was adjourned for a fortnight. 


The Chemical Dye Industry. 


On Tuesday evening last Lord Moulton addressed 
® meeting of representatives of the textile trades of 
Lancashire and Yorkshire on the proposed scheme of 
State aid for the manufacture of dyestuffs in this country. 
He said that the reasons that the chemical dye industry 
had been so successfully conducted in Germany were, 
first, that in this country we had not been prepared to 
give the intellectual study to the subject which was 
necessary to the mastering of a new science, and, secondly, 
that the holders of capital in this country had little 
sympathy with knowledge which they themselves did not 
possess. The consequence was that great inventions had 
been neglected here, and had ripened in Germany. He 
warned the textile trades that unless precautionary 
measures were taken, the Germans when the war had come 
to an end would be able to make whatever conditions they 
chose with regard to the supply of dyestuffs. He said 
it was perfectly true that the most valuable deposit of 
potash was in the centre of Germany, but potash could 
be got from elsewhere. As to coal and the sources of the 
coal tar industry, we had them in greater quantities than 
the Germans. Lord Moulton said there must be a great 
national effort to create a company. This company must 
not only be powerful but loyal, and this could only be 
obtained by Government assistance on the terms that 
the Government could stop it ever entering the backward 
path which would ruin its national utility. It must also 
be co-operative, and the producer must be the consumer. 
The following resolution was unanimously adopted by the 
meeting :—‘** That this meeting approves of a national 
effort being made on the general lines of the proposals 
indicated by the Government in order to increase the 
supply of British synthetic colours, and welcomes the 
Government’s assistance to secure that end.” 


Pneumatic Power for Looms. 


In the course of a paper read last week in Man- 
chester by Mr. Frank Nasmith on ** The Possible Increased 
Application of Pneumatic and Electrical Forces to Textile 
Processes and Machinery,” the author said that it was 
quite possible to pick a weft container across a loom by 
pneumatic means at a less expenditure of power, prac- 
tically noiselessly, and to carry two and a-half to three 
and a-half times the amount of weft to be found on an 
ordinary weft cop than is performed mechanically. <A 
new loom in which this form of power is adopted was 
referred to by the author. The picking devices consist 
essentially of tubes placed on either side of the machine 
and carried by the vertical rods for operating the reed. 
These tubes act in the capacity of shuttle boxes, and are 
connected at their outer ends by pipes to air pumps. 
There are no pistons or other moving parts employed in 
the shuttle tubes, nor is there any accumulation of air 
under pressure. The shuttle is extremely light, and is 
practically filled with weft when placed in the shuttle 
tube, the material being re-wound on a pirn winding 
frame. The author suggested other possible adaptations 
of pneumatic power in textile machinery, such as the 
delivery at the loom of the weft supply and the supply of 
full shuttles directly into the tubes. 


Barrow-in-Furness, Thursday. 
Hematites. 


There is an improved tone in the hematite pig 
iron market, and there is again a much better feeling in 
the trade. The demand for iron on home account is 
fuller, and prices have advanced. On foreign account, 
however, there is no business on offer of note. Makers 
are well off for contracts, and all round the position is 
brighter than for a few weeks back. The consumption of 
iron on local account is still considerable, and likely to 
remain so. Makers are quoting 72s. to 72s. 6d. per ton 
net f.o.b. for parcels of mixed numbers of Bessemer iron. 
For special brands of iron there is a steady demand on 
home account, and this iron is at 77s. to 80s. per ton. 
In the warrant market there has been a little movement, 
and the cash price has been lifted to 64s. per ton. The 
stores of warrant iron represent in the aggregate 4011 tons. 


Iron Ore. 


The demand for iron ore is steady, and will 
remain good for some time. The activity at most of the 
mines is marked, the output being considerable. Local 
users’ requirements are heavy, and at the same time on 
shipping account, and steady business is being done, 
mostly for Cumberland sorts, Furness ore shipments 
having been quiet for some time. Prices are unchanged, 
with good average sorts of native ore at 13s. 6d. to 15s. 6d., 
with special brands as high as 20s. 6d. per ton net at mines. 
Spanish ores are at 16s. to-l8s. per ton, delivered to West 
Coast furnaces. The demand for this ore is steady, and 
cargoes are arriving regularly at Barrow and other ports. 


Steel. 


In the steeF trade there is a fair amount of 
activity in both steel centres. The rail mills at Barrow 
and at Workington are maintaining a good output. From 
Barrow no rail shipments were made last week. The 
demand for rails is fairly good, with heavy sections quoted 
at £6 ds. to £6 10s. per ton. Light rails are a quiet business 
at £7 10s. to £8 per ton, and heavy tramway sections are 
at £7 15s. per ton, and represent a limited trade. The 
department at Barrow on steel ship plates is well employed. 
The demand is steady, with ship plates at the recently 
advanced price of £7 12s. 6d. to £7 15s., and boiler plates 
are at £8 5s. to £8 10s. per ton. For hoops there is a fair 
demand at £9 5s. per ton. 





Shipbuilding and Engineering. 


These trades are well employed in every depart. 
ment and likely to remain so. The Christmas holidays 
will be very short—if, indeed, any stoppage is made, 


Fuel. 


There is a good demand for coal, which is quoted 
at 15s. to 16s. 6d. per ton delivered for good steam sorts, 
East Coast coke is in full demand at 20s. to 22s. 6d. per 
ton delivered, with Welsh coke at 17s. 6d.—but none jg 
being used at present—and Lancashire qualities are at 
17s. per ton delivered. 


Shipping. 


The shipping trade is quietly employed. One 
large steamer arrived in Barrow this week with motor 
spirit, but the steamer Vedra from Port Arthur in Texas 
for Barrow was wrecked at the entrance to the Barrow 
Channel, and thirty-four out of thirty-six lives were lost, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 

THERE is no reason whatever to take a pessimistic 
view of the trade outlook in the Sheffield district, though 
one hears complaints sometimes that too bright an appear- 
ance is being given to the steel industry. There are, as 
I have always pointed out, weak spots which one only 
wishes could be eliminated at once; but whilst these 
have been more or less the result of the shock of war, 
there are few reasons, even in those sections, to remain for 
long in the gloom. Enterprising firms, like those on the 
East Coast, as notable examples, when they found that 
most of the Continental doors had been slammed in their 
faces, turned their attention at once to the manufacture 
of things that were not only wanted, but which could not 
be done without. Those firms are now doing very well 
under the circumstances, and are content in the knowledge 
that with the cessation of hostilities all the old channels 
willbe re-opened to them, plus new markets which they are 
at present exploiting. Some firms, I know, are not in a 
position suddenly to develop in entirely new directions 
and others are not, perhaps, rising to the occasion as they 
might do. Not a few firms that did, for them, a big 
continental trade, have been so badly hit financially 
through inability to collect heavy foreign debts, that 
some time must elapse before they can pull themselves 
thoroughly together. But with such exceptions it is 
perfectly true to say that the war has raised the wind that 
is blowing far more good than ill for the Sheffield district, 


The Russian Inquiries. 

Then, again, there appears to be a quiet, growing 
demand for saws and other tools for home markets, and 
although these may be so far only going away in compara- 
tively small parcels, requirements are certainly expanding. 
This is partly to be accounted for by the fact that where 
German productions had been used, only the English 
article, or that of the United States, can now be obtained. 
From what can be gathered, however, railway traffic, 
largely, of course, through Government operations, is 
becoming congested, and in some directions, indeed, it 
is extremely difficult to get goods through to their destina- 
tions. This seems to apply principally to southward 
routes, though not wholly so. In consequence there must 
be a considerable tonnage lying at various works awaitin,: 
transport to the coast or to inland towas. With regard to 
the recent big inquiries from Russia for tools. no further 
business appears to have followed, a:though I believe 
several firms had received such enquiries from a source 
which left the impression that they had been made on 
behalf of the Russian Government, which, it is understood, 
is in need of too.s. With the removal of one or two 
difficulties, there is little doubt that an enormous flood of 
orders from that direction might be looked for, whilst 
the financial arrangements just entered into between the 
British and Russian Governments, involving the spending 
of many millions of pounds in this country, should mean 
something very substantial for Sheffield. South African 
trade is coming forward again very appreciably, but the 
Canadian and South American markets are only poor. 


Round the Works. 


One of the facts that strike an observer as re- 
markahble is the great variety of work which is being done 
in the Sheffield district for the Admiralty and War-office. 
The large things, such as big guns and massive armour- 
plate, everyone is conversant with, but there are also 
very considerable quantities of nuts, bolts and rivets, 
brass and copper fitments, and gun wire, being turned out 
daily, not to mention innumerable other small but im- 
portantitems. There are firms in Rotherham, for instance, 
very busy making highly-finished brass and other steam 
fittings for work in connection with warships. In the same 
district very large numbers of shower-baths, kitchen 
ranges and slow-combustion stoves, all for use in field en- 
campments, are being manufactured on a huge scale, and 
it may also be of interest to note that orders for the English 
pattern of firegrates are coming pretty freely from China 
and Japan. Wire makers just outside Sheffield are 
stated to be doing exceedingly well and also the rail 
mills. There are, I hear, some very big orders in the town 
for such things as machetes, some of which are being made 
for Bolivia. Orders for good tonnages of steel have been 
booked for Capetown, Johannesburg, Callao, Huelva, 
Karachi and Savanilla, and other new oversea business 
includes saws for Bombay, Cochin and Colombo, cutlery 
for Hamilton, steel plates for Karachi, tools for Montreal 
and Calcutta, files for Rangoon and Singapore, shoes and 
dies for Delagoa Bay, shovels for Capetown and Limon, 
and hammers for Wuchang. Motor and aeroplane steel 
is, of course, still very active, and there is a fair amount 
of rolling of nickel steel for field kitchen construction. 


The Labour Position. 


Men with any knowledge at all of steel production 
in its various forms are very much in demand, the latter 
having more than overtaken the supply, and what un- 
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skilled men may be still unemployed might soon be work- 
ing if they looked round a corner or two. A few weeks 
since I mentioned the fact that some of the colliers in the 
coalfields round Sheffield had not taken kindly to the idea 
of steel props and bars, which had been introduced at 
certain collieries in consequence of the shortage of pit- 
wood. The adverse feeling appears to be growing, and 
in an attempt to prevent: anything like actual trouble 
in the face of the national crisis, the suggestion has been 
made that a joint board for South and West Yorkshire 
should meet to discuss the question with a view to arriving 
at a conclusion as to the safety and advantage, or otherwise, 
of steel props in certain seams. The position thus created 
leads me to sound a word of warning, and I do so with a 
full consciousness of the seriousness of the matter. When 
the war broke out the British ranks—industrial, social 
and political—were closed up patriotically without a 
moment’s hesitation. Every man was prepared to do 
his duty, whether by joining the colours or by remaining 
at home to carry on the business of the nation or to provide 
armaments and munitions of war. That smart closing 
up of the ranks, the absolute sacrifice of one’s own par- 
ticular views in the nation’s interests, was the greatest 
blow that will ever be struck at our common foe. But 
no sacrifice is without personal inconvenience, and it is 
sincerely to be hoped that the stern necessity for the un- 
wavering maintenance of that attitude, by both employer 
and employed, for the full duration of the war, will not 
for a single moment be forgotten. Should this practical 
patriotism involve disagreeable experiences at home, 
they will scarcely be comparable with the sufferings of 
the men now fighting and living in the trenches of France 
and Belgium, and if our troops have their part to fulfil 
we at home have our responsibilities. For labour or 
capital to forget those responsibilities in the moment of 
the country’s peril would be equivalent to cowardice in 
the face of the enemy. There must be no talk of dissen- 
sion in the ranks of industry until, at least, our country 
has been placed once again in a position of international 
security. 


Pig Iron, Billets, and Bars. 


The hardening tendency noticed last week 
throughout the pig iron markets has been fully main- 
tained and in some sections there is quite a revived buying 
movement. It is still a question, however, whether this 
is due to a real improvement in the position of the metal 
or to speculation. It rather looks as if it may be attri- 
butable to the latter more than to anything else, for the 
buying movement in pig iron closely followed, as usual, 
that in copper, which in turn was of quite a speculative 
nature. There undoubtedly is, however, a generally 
firmer appearance all round, though as regards Lincoln- 
shire sorts makers are practically off the market so far 
as new business is concerned, and it is difficult to obtain 
anything like representative quotations. What business 
is being done is on better terms for the makers, though 
still apparently under the official basis prices. There is 
considerably more activity in Derbyshire iron, the demands 
of ordinary consumers being supplemented by the enhanced 
requirements of shel] steel makers. A week ago forge was 
actually done at as low a price as 51s. 6d., which is very 
considerably below cost price, and foundry at 54s., but 
this week transactions are recorded here at 52s. 6d. for 
forge and 55s. for foundry. Another shilling advance has 
been realised for East Coast hematite, which is quoted at 
7\s. 6d. for mixed numbers delivered Sheffield, and West 
Coast hematite, for ordinary qualities, is round about 
80s., special makes still commanding good prices. In 
billets there is not a great deal of buying being done just 
now, though it is probably equally true that makers have 
very little to offer in the open market. Acid qualities 
are steady at £8 5s. for Siemens and £7 15s. for Bessemer, 
and local basic billets maintain values at £6 10s. for hard 
and £6 for soft sorts. The South Yorkshire Bar Iron 
Association held a meeting this week, at which it was reported 
that a greater firmness prevailed, in sympathy with the 
stiffening of pig iron and also on account of the fact that 
ironmakers’ wages have been advanced by 5 per cent. 
as a result of the Midlands ascertainment. Things are 
urually flat about this time of the year, but makers say 
there are signs of an improvement, which they are hoping 
will develop early in the new year. There is a fairly 
keen demand for horseshoe iron, and hoop iron is also in 
request for military packing purposes. Railway wagon 
building, however, is still very slumpy, but iron require- 
ments for the construction of military transport wagons 
is being called for. It was decided to make no change 
in the basis price of Crown bars, which, therefore, remain 
at £8 5s. per ton, less 2! per cent. discount. 


Fuels. 


q The continued shortage of empty wagons, which 
is resulting in a further heavy curtailment of outputs, 
is having a decided influence on the position of the steam 
coal market. Many pits, it is understood, are not working 
equal to four full days per week ; indeed, with the reduced 
number of men through so many having enlisted, it is 
doubtful if, in the aggregate, outputs are equal to three 
days a week, The local demand for manufacturing pur- 
poses keeps on an exceptionally large scale. There is 
rather more activity in shipments at the Humber ports, 
and a steadily increasing tonnage is being cleared through 
the Mersey. Stocks at pits have been largely reduced 
and in many instances have been entirely cleared. Best 
grades are in strong request. With a continued shortage 
of empty wagons there is no doubt that values will be 
affected, and that fact, combined with general present con- 
ditions, will have an influence in materially helping the 
forward market. So far as small fuels are concerned, 
especially the best grades, the colliery position is very 
strong, most pits. being well placed for orders, with 
values showing a firm tone. Current quotations for steam 
coal are per ton at pit as follows :—Best South Yorkshire 
hards, 10s. 6d. to lls.; best Derbyshire hards, 10s. 3d. 
to 10s. 6d.; second qualities, 9s. 3d. to 9s. 9d.; steam 
cobbles, 9s. to 9s. 9d. Regarding the coke market, things 
are getting a trifle firmer, although there is still no very great 
demand and values rule about 10s. 3d. to 10s. 6d. This 
figure, which compares with about 13s. 6d. not many 
months since, and as high as 21s. or 22s. during last year, 
18, of course, very much in the favour of pig iron makers. 





Hadfields, Limited. 


I am asked to mention that the board of Had- 
fields, Limited, to remove any misconception which has 
arisen, desire to state that the arrangements between 
Mr. W. H. Dixon and the company terminated in August 
last, owing to differences between Mr. Dixon and his 


‘colleagues, which did not in the slightest degree reflect 


upon his personal honour and integrity. Mr. Dixon was 
associated with the company for about twenty-six years, 
during a large portion of which he occupied a position of 
considerable responsibility, and formed one of the direc- 
torate. The board highly appreciated the ability and 
energy which Mr. Dixon displayed in the service and 
interest of the company, and regretted the circumstances 
which occasioned the loss of a valued colleague, and wish 
it to be known that Mr. Dixon has its best wishes for his 
future, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Trade Conditions Improving. 


THERE are signs that the trade position in the 
North of England is more satisfactory Orderings by 
the Admiralty and the War-office of our own country and 
the war departments of our allies still have a marked 
influence on the manufacturing position, but in other 
directions there are indications that general trade done in 
normal channels is steadily progressing towards that good 
position which crumbled when war broke out. There is 
quite a boom proceeding in the shipbuilding trade. To 
the very large demands which the Admiralty is putting 
on the yards has now to be added that of the mercantile 
marine shipowners for more tonnage due to the obvious 
shortage which exists at the present time. The demand 
for engineers and all classes of shipyard workers is con- 
siderably in excess of the supply—a fact which illustrates 
the activity in these branches of trade. The iron and 
steel trades are also showing a marked improvement. To 
a very large extent this may be traced to the activity 
in the shipyards, but from whatever source it springs 
it is very welcome, for after the promise of a boom in the 
early days of the war there was a general slump. Within 
the last fortnight there has been a better all round demand 
in the manufacturing section and prices have advanced. 
But the best indication is the steady improvement since 
the war. In August our exports were less by 47 per cent. 
than in the same month last year. In September they 
were only 41 per cent., while in October we sent abroad 
over 60 per cent. of the quantity shipped in October, 1913. 
The export account for November does not make so good 
a show against that for October as October did against 
September, but considering that the war has closed certain 
markets and hampered the free use of others, and that it 
is too early yet for the result of the efforts towards cap- 
turing trade from which our enemies have been cut off to 
become apparent, we can congratulate ourselves that the 
position is as good as it is. The increase in the exports 
of iron and steel since the war began is all the more marked 
by the fact that the pig iron trade has been sorely handi- 
capped through the loss of trade with Germany, Belgium, 
and to a lesser degree with France. Apart from that, the 
less valuable products are bound to suffer in a time of 
high freights. Finished material is bound to have a pre- 
ference over semi-raw material, just as buyers of coal, 
who are called upon to pay double freights, restrict their 
requirements to the best qualities obtainable. That 
we have done so well in manufactured iron and steel 
exports is due to our growing colonial connection. On 
the import side we are maintaining fairly well our ore 
supplies, and, better still, are substantially reducing our 
arrivals of manufactured steel and iron. The Government 
scheme for the financing of exporters who are unable to 
collect foreign debts is now in operation, and should do 
something to stimulate overseas trade, but until freights 
reach a lower level and a more decisive turn has been taken 
in the war traders are not sanguine of any great expansion. 


Cleveland Iron Trade. ‘ 


Since the month of December opened steadily 
advancing prosperity has been experienced in the Cleve- 
land iron trade, and a feeling of great confidence now 
prevails. Of all kinds of prophecy, that relating to the 
pig iron trade is, perhaps, the most dangerous, for the 
trade has always been subject to considerable and often 
unexpected changes. There is, however, on a broad view 
of all the circumstances, good reason to believe that the 
present era of prosperity is not likely to be shortlived. 
The confidence of the market is based upon the solid 
foundation of good trade, not only with home consumers, 
but with those of neutral countries. All the great con- 
suming industries are actively employed, and this fact 
greatly strengthens the iron trade position. With a rising 
market consumers came forward very freely in the latter 
part of last week and a larger business was done than for 
many weeks past. Makers were able to book substantial 
contracts for spring and summer delivery, and could, 
indeed, have taken orders for the whole of next year, 
but this, in the prevailing conditions, they were not dis- 
posed todo. This week there has been a good enquiry 
for the first quarter of next year, but makers, whose books 
are now in a much better position, are not keen to sell 
and prefer to stand aside and await developments. The 
demand for iron from abroad is still well maintained, Italy 
being a specially good customer at the present time. 
Tron is also being got away under old charters to Scandi- 
navia. Merchants report a considerable enquiry and 
there is reason to expect that the shipments this month 
will not be so low as many have anticipated. On the 
present scale of home demand, coupled with the shipments, 
makers are confident of disposing of the output, provided 
there is no increase in the production. The general 
market quotation for No. 3 G.M.B. Cleveland pig iron 
is 52s., whilst No. 1 is 54s.; No. 4 foundry, 5ls. 6d.; No. 4 
forge, 51s.; and mottled and white iron each 50s. 6d.— 
all for early delivery. Forward business is possible at 
about 6d. above the foregoing rates. 


Hematite Pig Iron. 
The position in the hematite pig iron trade has 





become exceedingly strong in response to the great activity 
in the finished iron and steel trades. Makers are experi- 
encing a good demand for their iron, while many are sold 
forward to a very considerable extent. They are very 
firm in their quotation of 67s. 6d.—an advance of 2s. 6d. 
on last week—for early delivery, and there is a tendency 
to increase further this rate as the prices of making materials 
are very stiff. It is reported that there is now little or 
no second-hand hematite iron obtainable. 


Iron-making Materials. 


The foreign ore position is being still further 
stiffened by the extraordinary rise in freights. The rate 
from Bilbao to the Tees has risen from 7s. 6d. to 8s., the 
latter having actually been paid, and 8s. 6d. is now being , 
asked. In these circumstances an advance in the quota- 
tion was inevitable, and sellers are now quoting 2ls. 6d. 
for best Bilbao rubio of 50 per cent. quality ex-ship Tees. 
Coke is harder again this week. Business has been done 
in good medium furnace coke at prices varying from 
17s. 6d. to 18s. delivered at the works, and 17s. 9d. now 
represents an average price. 


Manufactured Iron and Steel. 


The situation in the manufactured iron and steel 
trades is very encouraging. There is a large volume of 
work on the books which in the majority of eases will 
enable the mills to be kept at full pressure for many 
months ahead. New business is coming forward very 
freely. Briskne3s is noticeable in almost every depart- 
ment, and as good prices are also being realised, fair 
profits should be falling to the share of the manufacturers. 
New orders are still being placed for shipbuilding material 
notwithstanding the recent advances. Work of this de- 
scription is on a very heavy scale and producers are 
exceptionally busy. There is also a fair amount of employ- 
ment in the steel rail trade and there are prospects of 
further orders being placed in the near future. Enquiries 
are reported for steel rails for India and Australia, and it 
is anticipated that the mills on the North-East Coast 
will secure a good share of these Colonial orders. The 
bar iron departments have good employment, but there 
has been a falling-off in the business for hoops and strips. 
On the whole the position is decidedly satisfactory. Every- 
one is looking for the present experience to be kept up and 
there is a strong confidence in the future. Quotations 
for all descriptions are firmly maintained. The following 
are the principal market quotations :—Common iron bars, 
£8 to £8 2s. 6d.; best bars, £8 7s. 6d. to £8 10s.; best best 
bars, £8 15s. to £8 17s. 6d.; packing iron, £6 5s.; iron ship 
angles, £8; iron engineering angles, £7 10s.; iron ship- 
plates, £7 5s. to £7 10s.; -iron girder plates, £7 5s. to £7 10s.; 
steel bars, Siemens, £7 15s.; steel bars, basic, £7 10s.; 
steel ship angles, £7 5s.; steel ship plates, £7 10s.; steel 
boiler plates, £8 5s.; steel engineering angles, £5 15s. to 
£6; steel sheets, singles, £8 5s. to £8 7s. 6d.; steel sheets, 
doubles, £8 10s. to £8 12s. 6d.; steel strip, £7 5s. to £7 7s. 6d. 
—all less 2} per cent. Heavy steel rails, £6 5s.; steel 
railway sleepers, £7 net f.o.b.; cast iron chairs, £4 5s.; 
cast iron pipes, jin. to 2}in., £6 7s. 6d.; 3in. to 4in., 
£5 7s. 6d.; 5in. to 8in., £5 12s. 6d.; 10in. to 16in., £5 15s.; 
18in. to 24in., £5 15s.; cast iron columns, plain, £7 7s. 6d.; 
floor plates, £3 10s. f.o.r. at maker’s works. 


Boom in Shipbuilding. 


It is quite evident that we are on the eve of 
another boom in the shipbuilding trade, for a further 
batch of orders for big tramp steamers and boats of 
special types has just been given out in the North-East 
Coast shipyards. There are reports also of the allotment 
locally of a good deal of new Admiralty work, particulars 
of which cannot for the moment be made public. How 
long the boom will last is a matter of opinion. Sir Walter 
Runciman, one of the largest shipowners in the North, 
believes that once we are within distance of peace there 
will be a big slump in shipping and shipbuilding until the 
finances of the world are re-established, but a more general 
idea is that we are about to enter upon three or four 
prosperous years. Meanwhile it is certain that the output 
of purely merchant tonnage will be on a smaller scale 
than in ordinary busy times for the simple reason that 
Admiralty work must take precedence, and that even 
before the present accession of fresh business skilled ship- 
yard workers were very difficult to obtain. The orders 
placed this week are very extensive. The Royal Mail 
Steam Packet Company has placed a contract with Swan, 
Hunter and Wigham Richardson and Company, Wallsend, 
for two high-class refrigerator steamers for the South 
American trade Orders for three large steamers for the 
Moore Line, Limited, have been placed with John Read- 
head and Sons, South Shields; George Pymon and Co., 
West Hartlepool, are stated to have contracted for two 
large steamers with North-East Coast shipbuilders ; Mr. 
E. J. Sutton, Newcastle, has ordered a steamer of 6000 
tons from the Tyne Iron Shipbuilding Company: and 
Mr. R. S. Dalgleish has ordered two big vessels in the 
district. A vessel to be built on the Monitor system, but 
of larger size than those already constructed under this 
patent, is to be laid down at the Tyne Iron Company’s 
works. The engineering trades are briskly employed, the 
work in hand guaranteeing a busy state of affairs for some 
months ahead. The work is healthily spread over a wide 
field, and the Government orders do not cover so large a 
percentage of the production as in some other industries. 


Threatened Trouble in Cleveland Mines. 


Trouble appears to be brewing again in the 
Cleveland ironstone mining district over the question of 
non-union labour following upon an important decision 
by the Executive of the Cleveland Miners’ Association. 
At the outbreak of war the Executive decided to refrain 
from resorting to drastic action against those outside the 
Union, but reports have been forthcoming to show that 
this decision was being abused in various parts of the 
district, and the Executive has decided to revert to its 
old policy, and when men refuse to fall into line to take 
such measures as are calculated to bring outsiders into 
the Association. The policy usually adopted by the 
Executive is to sanction the members tendering their 
notices at the mine affected. 
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Northern Enterprise. 


It is reported that the Steel Rope Wire 
Company, of Darlington, having acquired a large tract of 
adjoining land, proposes to extend its works. At present 
it is intended to install additional power machinery, 
boilers, &c., which when completed will enable an increase 
of output of almost 50 per cent. The land acquired 
covers a total area of 9870 square yards, and whilst it will 
not all be needed in the present scheme of development, 
the firm is making provision for years well ahead. 
A huge undertaking comprising coke and by-product 
ovens has almost been completed at Shotton, near Durham. 
Several thousands of pounds have been expended in the 
carrying out of the works, which will rank equal to most 
up-to-date similar undertakings to be found anywhere in 
the country. Similar works are in the course of con- 
struction at Warrenby, about seven miles from Middles- 
brough. ‘ 


The Coal Trade. 


So far as the conditions of the coal market show 
on the surface, there is no material change, but little 
doubt exists that the undertone is revealing a better 
tendency. It must be admitted, however, that interrupted 
deliveries owing to the shortage of tonnage still have a 
marked impression on the market. The most important 
news on the market at the moment is that the Swedish 
State Railways invite tenders for 136,000 tons of steam 
coals, to be delivered at certain ports between January 
and March next. The usual qualities of steams are 
required, and include Northumberland, Durham, Scotch 
and Yorkshire, and, it is averred, the Americans have a 
chance. The ports of delivery are Gethenburg, Helsing- 
borg, Varberg and Stockholm. Interest in this order has 
been deepened by the tonnage and freight question. The 
question is, How are the coals to be carried under existing 
circumstances ? It is a long while since a freight to any 
Baltic port was recorded, so far as English bottoms are 
concerned, all the work done since the war began having 
been in the hands of Swedish tonnage. A British ship- 
owner would surely be puzzled about what to ask for 
freight to Swedish ports just now. Possibly this great 
railway authority may consent to buy on a free-on-board 
basis, and itself make arrangements for transport. 
That would simplify the task of collieries willing to submit 
tenders for the coal. Another inquiry is from the Chris- 
tiania Gasworks for 10,000 tons of Holmside or similar 
quality gas coals to be shipped between the end of this 
month and June, tenders to be based at a f.o.b. price. 
Beyond these inquiries there is little change in the general 
position, prompt business coming forward very slowly. 
Quotations are as follows :—Northumberlands: Best 
Blyths, 13s.; seconds, 10s. 9d.; unscreened, 10s. to 10s. 6d.; 
best smalls, 7s. 9d. to 8s. 3d.; households, 14s. to 15s.; 
Tyne prime steams, 12s. to 12s. 3d.; Tyne second steams, 
lls.; special steam smalls, 9s. 3d. to 9s. 6d.; ordinary 
smalls, 7s. to 7s. 3d. Durhams: Best gas, 12s. 6d.; 
second gas, 10s. 9d. to lls.; special Wear gas, 12s. 9d. 
to 13s.; smithy, 10s. to 10s. 6d.; coking unscreened, 
10s. to 10s. 6d.; coking smalls, 10s. 4}d. to 10s. 6d.; best 
bunkers, lls. 6d.; foundry coke, 19s. to 20s.; furnace 
coke, 18s ; gas coke, 10s. 6d.; best, 10s. 9d to IIs. 


Ironstone in Kent. 


At the annual meeting of Dorman, Long and Co., 
at Middlesbrough, on Tuesday the chairman, Mr. A. J. 
Dorman, made an interesting announcement respecting 
the discovery of iron ore in Kent. The development of 
the ironstone, he said, had proved satisfactory, and the 
firm had increased its interest in the concern. Bolekow, 
Vaughan and Co. had joined them in the enterprise. The 
outbreak of the war caused them to modify their proceed- 
ings, but they had arranged a programme of work for 
the immediate future which they expected would give them 
the means of forming a definite opinion as to the way in 
which the property should be opened out. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Better Trade Prospects. 


THE improvement which has taken place in 
several branches of industry within the past week or two, 
notably the shipbuilding and the iron and steel industries, 
is fully maintained, and the present conditions give indi- 
cation of still further improvement. The commercial 
welfare of the West of Scotland depends to a large extent 
on the great shipbuilding industry on the Clyde, and the 
recently placed orders, which ensure employment for a 
considerable time, have consequently given a _ great 
impetus to business in the allied trades. Further, it is 
stated on first-class authority that several large engineer- 
ing shops are just now principally engaged on Government 
account and these works are under considerable pressure, 
and the work is being carried on day and night, including 
Sundays. At the various industrial centres there is much 
more activity and wheels are beginning to run with 
increased regularity. The question of a shortage of 
labour, while it is not yet a factor to be reckoned with, is 
already looming ahead and may become a disturbing 
feature later on. The workers who have left their employ- 
ment to join the colours have a knowledge born of expe- 
rience, and newcomers, however eager and energetic, can 
hardly be expected to fill the vacancies with conspicuous 
success. The export department of the coal trade, prin- 
cipally on the East Coast, is being interfered with to a 
large extent owing to a shrinkage in trade, but chiefly 
owing to the closure of the upper Forth ports. The com- 
bined shipments from the Forth and Fifeshire ports during 
the past week show a decrease of over 100,000 tons com- 
pared with the same week last year. The scarcity of 
pit props is also engaging the attention of colliery owners 
in this district, and it is reported that some of the miners 
have been cutting timber from the surrounding woods in 
order to suppiy the deficiency. While officially there is 
no great change in prices generally, there is a distinct 
hardening all round, and the rise in steel particularly has 
been most marked. Coal prices, too, are firmer, but iron 
prices, though tending upwards, have not yet responded 


. 





to the same extent. Although all branches of industry 
have not as yet participated in the forward movement, 
there is a confident feeling in business circles generally 
that the present condition of things cannot long be con- 
fined within narrow limits, but will soon expand into all 
other departments of commercial enterprise, and that a 
lasting all-round change for the better in trade will soon 
be an accomplished fact. 


Labour Affairs. 


Business at Glasgow Harbour has been interfered 
with for some time back by a shortage of dock labour. 
During recent weeks complaints regarding the congestion 
at some of the berths have been numerous, not so much 
because an exceptional number of vessels were arriving, 
but because the vessels berthed were not obtaining quick 
despatch, and this has been particularly noticeable at 
the grain and ore discharging berths. The discharge of 
several grain cargoes have been delayed through lack of 
labour, while the harbour officials have experienced great 
difficulty in finding berths for vessels wishing to come to 
port, because of the longer average time now required for 
loading and discharging. The Glasgow Shipowners’ and 
Dock Labour Employees’ Organisation have been dis- 
cussing the matter for over three months with the officials 
of the Scottish Union of Dock Labourers, but so far no 
definite issue has been arrived at. The employers have 
mooted several proposals for dealing with the matter, but 
the men have declined to accept any of them and contend 
that there is no real shortage of labour, and that there are 
times when numbers of their members are idle. The 
directors of the Shipowners’ Association, through Lord 
Inverclyde, have communicated with the Board of Trade, 
requesting it, if possible, to bring influence to bear on the 
Dockers’ Union at Glasgow, to prevent the serious injuries 
which are being done to important interests. In the 
quarterly report of the Ship Constructors’ and Shipwrights’ 
Association it is stated that members have been fully 
employed, especially in the districts where naval work is 
being completed. The demand for shipwrights and drillers 
has been and still is abnormal, and there is not the slightest 
reason for either class being out of employment. 


Pig Iron. 


The tone in the Scottish pig iron trade has 
improved considerably of late. Not only have consumers 
been inclined to purchase larger quantities of ordinary 
and hematite qualities than they have felt justified in 
doing for some time past, but they are also more disposed 
to cover their requirements further ahead. The position 
of makers has consequently strengthened and prices are 
tending upwards, particularly in the case of hematite iron, 
the consumption of which has expanded more readily than 
ordinary qualities. The volume of business transacted 
on the Glasgow pig iron warrant market during the past 
week was fairly satisfactory under the present conditions. 
Prices advanced still further, and although the market 
was not so well supported towards the close, the closing 
quotation of Cleveland iron at 51s. 7d. per ton cash buyers 
showed an advance of 23d. per ton. The total turnover 
for the week was about 11,000 tons. 


Quotations. 


The prices of makers’ iron are as follows :— 
Monkland is quoted f.a.s. at Glasgow, No. 1, 63s. 6d.; 
No. 3, 62s.; Govan, No. 1, 63s.; No. 3, 62s.; Carnbroe, 
No. 1, 67s. 6d.; No. 3, 63s.; Clyde, No. 1, 68s. 6d.; No. 3 
63s. 6d.; Gartsherrie, Summerlee, Calder, and Langloan, 
Nos. 1, 69s.; Nos. 3, 64s.; Glengarnock, at Ardrossan, 
No. 1, 70s.; No. 3, 65s.; Eglinton, at Ardrossan or Troon, 
No. 1, 63s.; No. 3, 62s.; Dalmellington, at Ayr, No. 1, 
64s.; No. 3, 62s.; Shotts, at Leith, No. 1, 69s.; No. 3, 
64s.; Carron, at Leith, No. 1, 71s. 6d.; No. 3, 66s. 6d. per 
ton. 


Finished Iron and Steel. 


The outlook in the finished iron and steel trades 
is decidedly brighter. Steel makers report that specfi- 
eations for ship plates are coming to hand in sufficient 
quantities to Keep mills fairly well employed. Sectional 
makers are also better off for work. During the past 
week orders involving considerable tonnage have been 
placed, but on the whole a number of the makers have not 
been free sellers, as even at the prices which have been 
paid the business is not at all attractive considering the 
cost of pig iron and other materials. The demand for 
steel material for export has expanded somewhat and the 
outlook is more promising in this respect. Makers of 
black sheets are fairly well supplied with orders for home 
delivery, including some on Government account, but 
general trade is not at the moment as satisfactory as could 
be desired, both in respect of the home and the export 
branches. The malleable iron makers are not securing 
much in the way of new business and report a lack of 
specifications. Some of the works are finding great diffi- 
culty in carrying on and employment is by no means 
regular, as may be judged from the fact that the number 
of shifts worked per week varies from seven to nine. 


Advance in Steel Plates. 


In accordance with arrangements amongst the 
associated makers, the prices of steel plates for export 
have been advanced by 5s. per ton, making the price for 
ship quality now £7 per ton, less 24 per cent., and for boiler 
quality £7 10s. to £7 15s. per ton, less 2} per cent., both 
f.o.b. Glasgow. The home prices of plates, which are not 
tied by the association, are much firmer during the last 
few days. 


The Coal Trade. 


The outstanding feature in the Scottish coal 
trade this week is the enormous drop in the amount of 
coal shipments. The total clearances at Scottish ports 
during the week reached the total of 149,945 tons, com- 
pared with 231,601 in the preceding week and 274,175 
tons in the same week last year. The decrease compared 
with the previous week is 81,656 tons, and with the same 
week last year 124,230 tons. This falling off is almost 
wholly accounted for by the position of affairs on the 
East Coast, where, compared with last week, shipments 
show a drop of over 40,000 tons, and compared with the 





same period of last year of over 100,000 tons. Notwith. 
standing this great loss in shipments the trade on the whole 
is fairly satisfactory. The position in the West is strong 
and all classes of round coal continue in active request and 
smalls are being cleared in heavy quantities, while prices 
are firm, and indications point to the present high level 
being maintained for a considerable time. The market 
in Fifeshire is steady, but prospects are not quite so 
encouraging. Business in the Lothians district is said to 
be more favourably placed. Ell coal is quoted f.o.b. at 
Glasgow, 13s. 3d. to 13s 6d.; splint, 12s. 6d. to 14s. 9c; 
navigations, 14s. to 14s. 6d.; steams, 10s. 9d. to 12s. 6d.; 
treble nuts, Ils. 9d. to 12s.; doubles, 10s. 9d. to Ils. 3d.; 
and singles, 10s. 3d. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Tue Cardiff coal trade continues to pass throug) 
a most trying period. There appears to be no substantial! 
relief from the adverse influences of tonnage shortage. 
On top of the genuine scarcity of vessels the continuance 
of gales has accentuated the unfavourable effects of the 
trade. The arrivals over last week-end were fairly satis 
factory taking into account the conditions at sea, and not 
so much was heard of suspension of work at the pits, but 
although the amount of tonnage was sufficient to place a 
number of collieries in a comparatively good position, it 
was not equal to affecting anything like a material all 
round change in the tone of the market, as a number of 
weak spots were apparent in practically all classes of large 
coal. Unless the tonnage which came to hand over the 
week-end is followed up by a regular flow the improvement 
in the particular quarters which benefited can only be 
temporary. Some collieries report. that they are ex 
tremely well sold and, in fact, oversold, but this is not the 
case generally. Nevertheless, the policy of quoting high 
figures—simply reducing them to secure spot orders 
regardless of whether thereby enquiries are checked. 
seems to be adopted on a very wide scale. In the case of 
Admiralty coal collieries their position is more difticult 
under the prevailing circumstances. ‘Those which have 
not been released by the authorities are unable to arrange 
sales so easily. Buyers in asking for quotations require 
to know whether the offers are firm, and the consequent 
uncertainty as to whether coals can be obtained even after 
they have been arranged for is not conducive to free con- 
duct of business. Colliery salesmen report that there 
is a good deal of enquiry about, but owing to financial 
considerations and the strength of the freight market 
orders are largely in a state of suspense. 


LATER. 


There are perceptible indications of steadier conditions 
in large coals of all classes. Tonnage is gradually improving 
and merchants find it increasingly difficult to arrange 
stems. There is practically no business being arranged 
in the very best Admiralty coals, but for ordinary seconds 
colliery salesmen are able to hold firmly for 17s. 3d. to 
17s. 6d. for prompt loading, which points to the fact that 
the very pronounced weakness formerly prevailing for 
early shipment has to a very large extent disappeared. 
Dry coals are distinctly better and are pretty well the 
first class of coals to feel any extra demand that comes 
from France. Best qualities are about 18s. 6d. to 19%s., 
while ordinary descriptions are 17s. 9d. to 18s. 3d. As 
regards the latter, collieries are full up for this month and 
are not open to accept any fresh business. Monmouthshires, 
although steadier, are not so much affected by the improved 
conditions, except that concessions on the prices pre- 
viously reported are not by any means so easily obtain- 
able. No. 3 Rhondda is firm, and No. 2 Rhondda is 
displaying a good tone, through coals of this class being 
worth about 12s., and the smalls 8s. 6d. to 9s. Nuts and 
beans are firm, and small coals continue on the up-grade. 
Best bunkers have been bought at Ils. 3d., and sellers 
are now asking 11s. 6d., while second qualities are about 
10s. 6d. to lls. Cargo sorts range from 6s. to 8s. 6d. 
Patent fuel shows very little life, but coke is firmer, and 
for special foundry 30s. to 31s. is quoted, with 24s. to 
27s. for good foundry and 18s. to 20s. for furnace. Pitwood 
is slow to move upwards, and owing to the scarcity of 
wagons sellers find it hard to get more than 23s. 6d. to 24s. 


Contract Supplies. 


The urgency of coal supplies for France is 
emphasised by the fact that the French State Railway 
authorities are again in the market. It was only in the 
first week of November that they asked for tenders for 
20,000 tons of large and 95,000 tons of smalls, and now 
they require offers for 100,000 tons of Cardiff or Newport 
smalls, 50,000 tons of large colliery screened, 50,000 tons 
of through coals and 50,000 tons of patent fuel. Firms 
have the option of quoting for these supplies on the 
f.o.b. basis Welsh ports, or c.i.f. or on truck at the full 
range of French ports. The delivery is over two months. 
Contract business over next year is being rather more 
talked about on the part of local firms of exporters, but 
so far extremely little has been done in coals of Admiralty 
quality. In fact, only one instance of that is reported, 
viz., to a steamship line. Admiralty colliery owners, 
owing to the war and the demands of the Admiralty, 
cannot see what their position is likely to be ahead, but 
in regard to Monmouthshires it is reported that sales 
over 1915 have been effected in best black veins at 17s. 
and Western Valleys at 16s. 6d. These figures show an 
advance of about 6d. per ton on contracts running over 
the present year, and are about the price’ of these coals 
now ruling for current business. As regards smalls, nothing 
definite is ascertainable as to whether any contracts 
have been concluded in bunker coals, but business has 
been arranged in one of the superior cargo descriptions 
at 7s. 6d. over next year. 


Contract Operations. 
Business over next year is very slow to open out. 
Recently there was afair amount of enquiry, but this seems 
to have quite melted away and was apparently for no 
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other purpose than to sound colliery owners’ ideas without 

, very definite intention of buying, especially as such 
any; were asked as to make merchants and consumers 
sah to wait. It has also to be remembered that mer- 
chants and consumers abroad with contracts running 
with collieries will have very substantial arrears on those 
contracts to wipe off, so that there is no immediate hurry 
on their part to make arrangements for further supplies. 
Under any circumstances the disposition of buyers would, 
unless the terms offered were much more favourable to 
them than at present, be to operate only for short 
periods of three or six months. 


pre fe 


Labour Items. 

Last week was a very bad period for men engaged 
in practically all branches of work on the docks in this 
district, excepting, perhaps, the dry dock and ship- 
repairing yards. The scarcity of tonnage resulted in 
curtailed shipments and less work for coal trimmers, 
while those employed in discharging operations were very 
adversely affected. In addition to the shortage of arrivals, 
wagons were searce in which to load imports of pitwood, 
and the weather also was so bad that men were prevented 
working. This week, however, the position shows im- 
provement. On Monday morning large numbers of men 
were unable to be taken on at the dry docks as steamers 
had not come to hand, but on Tuesday the position was 
much better and work was pretty general. There is 
every prospect of the trouble with the labouring sections 
of workers being smoothed over. Over eighteen months 
ago, owing to the increased cost of living, the men’s leaders 
put forth demands for increased pay which were not 
conceded. Since the war the reason for their application 
has become more justified. The employers and men’s 
leaders have had a conference and the former made a 
counter offer to the men’s demands with the promise that 
on the conclusion of the war the scale of wages in operation 
would be again reviewed. Although, so far, the men 
have not discussed the terms, it is understood that there 
is every probability of them accepting the offer. In the 
coaltield work has been a very fluctuating quantity at 
most collieries, and so far as questions affecting labour 
are concerned there is very little to note. 


Current Values. 


Current business continues to be comparatively 
limited, and it is a matter of some surprise that operations 
are so extensive considering the high freight rates. The 
majority of merchants are only prepared to entertain 
business provided consumers pay the freight, and the 
fact that shipments to France maintain a fairly good level 
points to the urgency and great need for supplies. The 
week opened somewhat inauspiciously for the collieries, 
as so much of their chartered tonnage was behind, but 
on the next few tides a fairly considerable number of 
vessels docked, and some relief was thus afforded colliery 
owners. Stems in several quarters became very difficult, 
and values of Admiralty coals hardened slightly for 
prompt shipment even, although prices were within the 
quotations nominally ruling. Although the market is 
undoubtedly steadier, it is not free from unevenness. 
The influx of tonnage is not equal to putting all collieries 
by any means in an assured position. Best Admiralties 
are quoted about 20s. to 21s., and superior seconds 18s. 
to 19s., with ordinary seconds about 17s. 3d. to 17s. 6d. 
Dry coals are steadier and meeting with stronger inquiry. 
The ordinary qualities have in the matter of values shown 
a quicker response to the better tone, and are worth 
17s. 6d. to 18s., some sellers indicating up to 18s. 6d. 
The fact, however, remains, that some of the best drys 
are not getting more than about 18s. 6d. Monmouthshires 
while displaying a somewhat better feeling, have yet to 
reflect it in actual figures, but No. 3 Rhondda is distinctly 
firmer, especially for smalls, which range about 13s. to 
13s. 6d. No. 2 Rhondda is still irregular, large coals 
varying from 13s. 6d. to 14s. 6d. Nuts and beans retain 
their firmness and smalls are very tight, particularly 
bunker qualities. Best bunkers command IIs. to IIs. 3d. 
and seconds are up to 10s. 9d., but cargo sorts are nothing 
like so strong comparatively, and range up to 7s. 9d. for 
the best descriptions. Patent fuel is a somewhat listless 
market, and no advance is shown in prices. The pitwood 
market has marked an improvement, but nevertheless 
it has not risen to the expectations of importers on account 
of the seareity of wagons compelling forced sales at figures 
which are below what is generally quoted. Sellers have 
been quoting 24s. to 25s., but owing to the difficulties 
mentioned actual business has had to be done at 23s. 6d. 
to 24s. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 20s. to 21s.; 
best seconds, 18s. to 19s.; seconds, 17s. to 17s. 6d.; 
ordinaries, 16s. 6d. to 17s.; best drys, 18s. to 19s.; ordinary 
drys, 17s. 6d. to 18s.; best bunker smalls, 11s. to 11s. 3d.; 
best ordinaries, 10s. 3d. to 10s. 9d.; cargo smalls, 7s. 3d. 
to 8s.; inferiors, 6s. to 7s.; washed smalls, 9s. 6d. to 10s. 6d.; 
best Monmouthshire black vein large, 16s. 6d. to 16s. 9d.; 
ordinary Western Valleys, 15s. 6d. to 16s.; best Eastern 
Valleys, 15s. to 15s. 3d.; seconds, Eastern Valleys, 14s. 6d. 
to 14s. 9d. Bituminous coal: Best households, 19s. to 
20s.; good households, 17s. to 19s.; No. 3 Rhondda 
large, 17s. 6d. to 18s.; smalls, 13s. to 13s. 6d.; No. 2 
Rhondda large, 13s. 6d. to 14s. 6d.; through, 11s. 6d. 
to 12s.; smalls, 8s. to 8s. 6d.; best washed nuts, 17s. to 
18s, 6d.; seconds, 14s. 6d. to 15s.; best washed peas, 
15s. to 15s. 9d.; seconds, 13s. 6d. to 14s. Patent fuel, 
l6s. to 17s. Coke: Special foundry, 29s. to 30s.; good 
foundry, 22s. to 25s.; furnace, 17s. to 19s. Pitwood, ex 
ship, 23s. 6d. to 24s. 


Newport (Mon.). 


: The inquiry for Monmouthshire coals has shown 
a little expansion this week as the direct result of improved 
tonnage supplies, but the demand is insufficient to find 
any reflection in higher values on account of the heavy 
stocks. Nominally, values rule about 16s. 6d. to 16s. 9d. 
for black veins, 15s. 6d. to 15s. 9d. for Western Valleys, 
and about 15s. to 15s. 3d. for best Easterns. Small 
coals are firm on the basis of 9s. to 9s. 6d. for best and 8s. 6d. 


steady market, and the tendency of values is to improve- 
ment. Patent fuel is still comparatively quiet. Approxi- 
mate prices :—Steam coal: Best Newport black vein 
large, 16s. 6d. to 16s. 9d.; Western Valleys, 15s. 6d. to 
15s. 9d.; | Eastern Valleys, 14s. 9d. to 15s. 3d.; other 
sorts, 14s. to 14s. 6d.; best smalls, 9s. to 9s. 6d.; seconds, 
8s. 3d. to 9s. Bituminous coal: Best house, 18s. to 19s.; 
seconds, 16s. 6d. to 17s. 6d. Patent fuel, 16s. 6d. to 17s. 
Pitwood, ex ship, 24s. to 24s. 6d. 


Swansea, 


Notwithstanding that shipments are considerably 
below the average, and that tonnage is an unsatisfactory 
feature, the market in anthracite coals this week main- 
tains a pretty good tone, and. values of practically all 
descriptions are upheld. Swansea Valley large was without 
any change of note except that some slight concession 
was obtainable here and there for prompt loading. 
Machine-made qualities were firmly quoted, beans and 
peas being steady. There was, however, no improvement 
in rubbly culm and duff. Steam coals were rather quiet, 
but steady, while smalls commanded higher figures than 
has been the case recently. Approximate values : 
Anthracite : Best malting, large, 22s. to 24s. net ; second 
malting, large, 20s. to 21s. 6d. net; big vein, large, 
19s. 6d. to 22s., less 24 per cent.; red vein, large, 16s. 6d. 
to 17s. 3d., less 2} per cent.; machine-made cobbles, 
24s. 6d. to 26s. net; French nuts, 26s. to 27s. 6d. net ; 
German nuts, 25s. 6d. to 27s. net; beans, 18s. to 18s. 6d. 
net; machine-made large peas, 12s. 3d. to 13s. net ; 
rubbly culm, 3s. 9d. to 4s. 3d., less 2} per cent.; duff, 
2s. 6d. to 2s. 9d. net. Steam coal: Best large, 18s. 6d. 
to 22s., less 24 per cent.; seconds, 17s. to 18s. 3d., less 
24 per cent.; bunkers, 10s. 9d. to 11s. 9d., less 25 per cent.; 
smalls, 5s. 6d. to 7s., less 24 per cent. Bituminous coal : 
No. 3 Rhondda large, 17s. 6d. to 18s., less 24 per cent.; 
through and through, 13s. 6d+ to 14s., less 24 per cent.; 
smalls, 9s. 6d. to 10s. 6d., less 24 per cent. Patent fuel, 
15s. 9d. to 16s. 3d., less 2} per cent. 


Tin-plate and Other Quotations. 


There is very little change in the tin-plate 
industry, a fairly considerable percentage of works being 
still idle. Shipments of tin-plates last week from Swansea 
were again well below the average. The dispute at the 
Blaenavon works has been settled, and there is a prospect 
of the blastfurnacemen resuming work on January Ist, 
or if possible earlier. Both sides have agreed to an eight- 
hour day, and that the men should be paid upon the 
formation of a sliding scale based on the selling price of 
pig iron. Representatives of the company and the work- 
men will meet later for the purpose of final settlement 
of details. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plates, &c.: LC., 20 
x 14 x 112 sheets, 12s. 9d.; I.C., 28 x 20 x 56 sheets, 
13s. to 13s. 1$d.; I.C., 28 x 20 x 112 sheets, 25s. 6d.: 
I.C. ternes, 28 ~ 20 x 112 sheets, 22s. 6d. to 23s. Block 
tin, £146 5s. per ton cash, £144 15s. per ton three months. 
Copper, £55 7s. 6d. per ton cash, £55 10s. per ton three 
months. Lead: English, £19 15s. per ton; Spanish, 
£19 2s. 6d. per ton. Spelter, £27 12s. 6d. per ton. Iron 
and steel :—Pig iron: Standard iron, 51s. 44d. per ton 
cash, 51s. 7$d. one month; hematite mixed numbers, 
65s. per ton cash, 65s. 6d. one month; Middlesbrough, 
51s. 9d. per ton cash, 52s. one month: Scotch, 57s. 9d. 
per ton cash, 58s. 3d. one month; Welsh hematite, 
73s. to 74s. dd.; East Coast hematite, 74s. to 75s. c¢.i.f.: 
West Coast hematite, 75s. c.i.f. Steel bars: Siemens, 
£4 15s.: Bessemer, £4 15s. Steel rails, heavy sections, 
£6 7s. 6d. per ton. Iron ore: Rubio, 18s. 6d. to 19s. 








LATER. 


Up to date all efforts by shippers and tin-plate manu- 
facturers to obtain licences to enable them to ship supplies 
of tin-plates to special firms in Holland, Denmark and 
Sweden conditionally that they will not be used for 
purposes of assisting the enemy have proved abortive. 
But still they are not without hope of yet succeeding in 
securing such licences. Fears are entertained that con- 
sumers of tin-plates in Holland, Denmark and Sweden will 
obtain supplies from a foreign country, inasmuch as tin- 
plates are urgently required by them for the making of 
containers for condensed milk, and these orders cannot 
be carried out. Unless Welsh manufacturers can do some- 
thing to meet the demands, they fear the possibility of 
permanently losing this business. There has recently been 
some discussion as to the possibility of something being 
done to capture the spelter industry, this being the chief 
article of German production which affects Swansea and 
West Wales, but so far nothing definite has been put 
forward for achieving this end. There are now nine cargoes 
of zine concentrates and calamine held up at Swansea 
aggregating 27,000 tons. It is practically all owned by 
one big firm of London metal merchants, who for some 
reason or other are not prepared to sell except at a certain 
figure, while there is not labour available for dealing with 
it at the local works. It is pointed out that the great 
difficulty is the lack of skilled labour. The spelter industry 
is a continental industry. 


Newport Metal Exchange. 


There is very little alteration to record in the 
conditions governing the local iron and steel trades. 
Fresh business has been arranged, and the inquiry con- 
tinues on a fair scale, but operations forward are somewhat 
slow, there being some reluctance to pay current prices 
for forward delivery. Tin-plates and sheet bars remain 
steady at last figures. The tin-plate industry shows no 
improvement, and outputs are restricted as stocks are 
increasing. The improvement in the pig iron market is 
well maintained. Welsh hematite is 72s. 6d. to 73s. 6d. 
delivered. Iron ore continues to improve, and is firm at 
19s. 3d. to 19s. 9d. for best Rubio. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


KEIGHLEY ASSOCIATION OF ENGINEERS.—In the Assembly 
Rooms of the Cycling Club, Keighley. ‘* Perpetual Motion,” 


THE Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
8.W. “ Circulation of Boilers,” by Mr. L. Le Soeur. 8 p.m. 

NortsamptTon Potytecunic InstrruTe.—St. John-street, 
Clerkenwell, E.C. The annual prize distribution. At 8 p.m. 

Exzcrro -Harmonic Socrety.—At Holborn Restaurant, 
King’s Hall. Smoking concert. 8 p.m. 


SATURDAY, DECEMBER 12rx. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND SuHIP- 
BUILDERS : GRADUATE SectTion.—Bolbec Hall, Newcastle-upon- 
Tyne. Paper, ‘ Stability,” by Mr. P. Y. Brimblecombe. 
7.15 p.m. 

Norra or EnGianp Institute OF MINING AND MECHANICAL 
EnGrineers.—Wood Memorial Hall, Newcastle-upon-Tyne. 
“*A Portable Electrical Gas-detecting Device for use with Miner's 
Lamps,” by Mr. George J. Ralph; ‘‘ Notes on Coal Mining in 
the State of Illinois,’ by Mr. Samuel Dean; ‘ Hydraulic 
Stowing in the Gold Mines of the Witwatersrand,”’ by Mr. B. 
C. Gullachsen ; ‘‘ The Maikop Oilfield of South Russia,” by 
Mr. William Calder; ‘‘ The Killingworth Colliery (N.S.W.) 
Explosion,” by Mr. James Ashworth ; and ** Coal Mining in the 
State of Pennsylvania,’’ by Mr. Samuel Dean. 2 p.m. 


FRIDAY AND SATURDAY, DECEMBER lltTxH anpD 12ra. 


Tue InstiTUTION oF WATER ENGINEERS.—Nineteenth winter 

meral meeting will be held at the Apartments of the Geological 
Seales. Burlington House, W. The following papers will be 
read and discussed :—‘‘ Notes on Scraping a 15in. Trunk Main 
at Batley,” by Mr. J. C. Barrowclough ; “‘ The Whitton Pump- 
ing Station of the Ipswich Corporation Waterworks,” by Mr. 
C. W.S. Oldham. At 2 p.m. Friday and 11 a.m. Saturday. 


MONDAY, DECEMBER lira. 


INSTITUTION OF MECHANICAL ENGINEERS: 
ASSOCIATION.—Storey’s-gate, Westminster, S.W. Pa 
“Conditions Governing the Power of the Petrol 
Mr. C. B. Dicksee. 8 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE LOCAL 
Section.—At the Mining Institute, Newcastle-on-Tyne. Paper 
on ‘ Cables,” by Mr. C. J. Beaver. 7.30 p.m. 
THE JUNIOR INSTITUTION OF ENGINEERS.—At the Institution 
of Electrical Engineers, Victoria-embankment, W.C. ‘“ The 
War and Engineering,” by the Most Hon. the Marquis of Graham 
C.V.0., C.B. 8 p.m. 

THe Roya Society or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture: ‘The History and Practice of the Art of 


GRADUATES’ 
r entitled 
ngine,” by 


Printing ” (Lecture 1V.), by Mr. R. A. Peddie. 8 p.in. 
TUESDAY, DECEMBER 15ra. ' 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER 


Locat Section.—At the Engineers’ Club, 17, Albert-square, 
Manchester. Paper on “ Automatic Protective Switchgear for 
Alternating-current Systems,” by Mr. E. B. Wedmore. 7.30 p.m. 

THE INsTITUTION OF CrviL ENGINEERS.—Great George-street, 
Westminster, S.W. Papers to be further discussed :—‘‘ Tests 
of Reinforced Concrete Structures on the Great Central Rail- 
way,” by Mr. James Benjamin Ball; ‘‘ Corrosion of Steel 
Wharves at Kowloon,” by Mr. Somers Howe Ellis; ‘* Con- 
creting in Freezing Weather and the Effect of Frost upon Con- 
crete,” by Mr. John Hammersley-Heenan. 8 p.m. 

Tue InstiTuTION OF LocoMOTIVE ENGINEERS.—Caxton Hall, 
Westminster. The meeting will be held on Tuesday instead of 
Thursday, December 17th. 


WEDNESDAY, DECEMBER lé6ra. 


INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM 
Locat Section.—At the University, Edmund-street, Birming- 
ham. Paper on “ Automatic Protective Switchgear for Alter- 
nating-current Systems,”’ by Mr. E. B. Wedmore. 7.30 p.m. 

Royat MEeTEoROLoGICcAL Socrety.—At the Surveyors’ Insti- 
tution, 12, Great George-street, Westminster. ‘ Distribution 
of Relative Humidity in England and Wales,” by Mr. W. F. 
Stacey ; ‘‘ Observations of the Upper Atmosphere at Aberdeen 
by means of Pilot Balloons,” by Mr. A. E. M. Geddes. 7.30 p.m. 

Tue Royat Soctrety or Arts.—John-street, Adelphi, W.C. 
“ Testing Pigments for Permanence of Colour,” by Sir William 
de Wiveslie Abney, K.C.B., F.R.S. 8 p.m. 


THURSDAY, DECEMBER 17ru. 


Tue InstiTUTION OF LocoMOTIVE ENGINEERS.—Caxton Hall, 
Westminster. Paper entitled ‘“‘ A Comparison of British and 
Foreign Locomotive Practice,’ by Mr. J. F. Gairns. 7.30 p.m. 

INSTITUTION OF PETROLEUM ENGINEERS.—At the House of 
the Royal Society of Arts, John-street, Adelphi, W.C. “* Notes 
on the Development of the Trinidad Oilfields,” by Professor 
John Cadman, M. Inst. C.E. 8 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : YORKSHIRE LOCAL 
Srection.—Hotel Metropole, Leeds. Visit of the president, the 
honorary treasurer, and the secretary. It is proposed, if time 
permits, to continue the discussion of Mr. Selvey’s paper on 
** Power Plant Testing ”’ and to hear Mr. Selvey’s reply. 7.15 p.m. 

THe Royat Soctety or Arts.—John-street, Adelphi, W.C. 
Indian Section. ‘The Indian Indigo Industry,” by Dr. F. 
Mollwo Perkin. 4.30 p.m. 


FRIDAY, DECEMBER 18ru. 


Tue INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, St. James’s Park, London, 8.W. “ Audible and other 
Cab Signals on British Railways,”’ by Mr. W. C. Acfield (Midland 
Railway), Mr. Leon P. Lewis (Caledonian Railway), Mr. Vincent 
L. Raven (North-Eastern Railway), Mr. W. A. Stanier (Great 
Western Railway), and Mr. W. Willox (Metropolitan Railway). 
8 p.m. 

Puysicat Society oF Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“ Exhibition and Description of some Apparatus for Class Work 
in Practical Physics,’ by Dr. G. F. C. Searle, F.R.S.; “A 
Vacuum Guard Ring and its Application to the Determination 
of the Thermal Conductivity of Mercury,” by Mr. H. R. Nettle- 
ton. 5 p.m. 

Tue Norrs-East Coast INsTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Bolbec Hall, Westgate-road, Newcastle-on- 
Tyne. Discussion on ‘‘ The Remarkable Failure of a Consign- 
ment of Steel Plates,” by Mr. Wilson. 8 p.m. 


SATURDAY, DECEMBER 19x. 


THe AssocraTION OF MINING ELECTRICAL ENGINEERS (WEST 
or Scortanp BraNncH).—Royal Technical College, Glasgow. 
‘* Experiences of Surface Earthing in Scottish Mines,” by Mr. 
P. S. Glover. 4.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that on and after January Ist next the 
address of the Agent-General for Western Australia will be 
Savoy House, 115-116, Strand (corner of Savoy-street). Tele- 
grams: Karrakatta, London. Telephone: Gerrard 3474 (three 
lines ). 

Messrs. ScHotey AND Co., Limited, of 151, Queen Victoria- 
street, London, E.C., have been appointed the British repre- 
sentatives of the Taylor stoker interests, these being controlled 
in the United States of America by the American Engineering 








to 8s. 9d. for seconds. Through coals and nuts are a very 


by Mr. John Watson. 8 p.m. 


Company. 
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PUMPING MACHINERY.* 
By WILLIAM B. BRYAN. 


EVOLUTION OF THE WATERWORKS PuMPING ENGINE. 


Since the beginning of the nineteenth century water- 
works pumping machinery has been undergoing a very slow 
process of evolution, not only in England, but elsewhere. 

Early Type of Pumping Plant at Philadelphia.—An 
interesting example of beam pumping engine was got to 
work in 1801 at the Centre Square Works, Philadelphia. 
The engine was very defective, the lever beam, fly-wheel, 
shafts and arms, cold water pumps and cisterns all being 
made of wood. The boilers were wooden boxes 9ft. high, 
9ft. wide, and 15ft. long, made of 5in. white pine planks 
securely bolted together through and braced on the out- 
side. The fire-box inside the boiler was of wrought iron 
with vertical flues of cast iron; subsequently a cast iron 
boiler was substituted. At this time no wrought iron 
could be obtained in larger sheets than 3ft. by 1ldin.; 
all the castings were patched by gun borings, cement, and 
hard solder ; the important parts of the pump had to be 
lined with sheet copper before they could be made air- 
tight. The main steam cylinder was cast in two pieces, 
united by copper, the joints being secured externally by 
a cast iron band 18in. wide, and although only 6ft. 6in. 
long and 36in. diameter nearly four months were consumed 
in boring it out fit for use. The pumps were double- 
acting, and at first without air chambers ; these, however, 
were added in 1810, but could not be made serviceable 
until lined with sheet lead. By experiment 962,520 
gallons of water were pumped in twenty-four hours with 
a@ consumption of 55 bushels of coal. The water was 
pumped into two wooden tanks in the top of the building 
50ft. above the river level. This machinery represented 
the largest steam engine erected at that time. It is 
recorded that 9000 foot-pounds were developed for the 
consumption of each bushel of bituminous coal. 

The defects in these works made it imperative that some 
other method of securing the water supply should be 
adopted, and finally new works were started in 1812 and 
put into operation in 1815. The engine was a Boulton 
and Watt, with a 44in. steam cylinder and 6ft. stroke ; 
the pump was double-acting, 20in. diameter by 6ft. stroke, 
and raised the water 102ft. The boiler had a cast iron 
case with vertical flues or heaters of wrought iron. Upon 
trial the engine pumped 1,733,632 (ale) gallons! in twenty- 
four hours, with seven cords of wood.? The steam pres- 
sure was between 2}lb. to 4lb. This steam plant was 
discontinued in 1822, when water power was substituted. 

Early Rotative Beam Engines at Bow.—In 1807 two 
rotative jet condensing beam engines, called ‘‘ The 
Twins,” were erected at Old Ford, Bow. The cylinders 
were 36in. diameter by 8ft. 3in. stroke and steam jacketed, 
the water of condensation gravitating back to the boilers. 
The gauge pressure was 3 lb. to 21lb. and the steam was 
admitted to the top side only of the piston, and on the up 
stroke the steam passed to the underside of the piston and 
on the next down-stroke to the condenser. At the pump 
end of the beam there were two pumps, one lifting water 
into the low-pressure mains against a head of 106ft., the 
other to a head of about 320ft. Sometimes these engines 
would gently stop and then commence rotating in the 
opposite direction. These engines were in constant opera- 
tion until 1890, when the Old Ford Works were abandoned 
and the engines broken up. A pair of engines, practically 
identical with those formerly at Old Ford, were erected 
in.1812 at Deptford, and are still working, pumping water 
under a head of 270ft. into the Woolwich Common Reser- 
voir. 

Boulton and Watt Engines at Bow.—At Old Ford two 
improved Boulton and Watt pumping engines were 
erected, one in 1816 and the other in 1828, and Mr. Wick- 
steed stated that the cost of raising 1000 gallons 100ft. 
high, based on an average of ten years’ working, the 
engines working twelve hours a day seven days a week, 
with coal at 12s. per ton, and including labour and stores, 
was 0.333d. One of these engines was supplied by steam 
trom a ‘“ wagon-head”’ boiler, which had a mechanical 
stoker called a ‘‘ Stanley Fire-Feeder.”” This was worked 
by an overshot water-wheel using the waste water from 
the condenser, the wheel being below the level of the 
stoking floor. 

Cornish Engines.—For Some years prior to 1835 much 
attention had been given to the reports on the high- 
pressure expansive condensing steam’ engines used in 
Cornish mines, and it had been officially asserted that the 
average duty, over considerable periods, of a number of 
Cornish engines amounted to 70 million pounds of water 
raised lft. high by the expenditure of one bushel of coal, 
supposed to weigh 94 1b. In several instances the duty 
was shown to be over 100 millions, and at the trial of the 
Fowey Consols engine in 1835 a duty of 125 million 
pounds raised lft. high by the consumption of 94 Ib. of 
coal was claimed. This duty is equivalent to 1.48 lb. 
of coal per actual horse-power hour. The Boulton and 
Watt engines of 1807 to 1813 performed a duty of 28 
millions, and by improvements subsequently made this 
was increased to 34 to 36 millions. The enormous differ- 
ence in consumption of fuel between the Cornish deep 
mine pumps and pumps used for waterworks purposes 
created much interest, and many papers on this subject 
were read and discussed at the Institution of Civil Engineers 
and other places, and much doubt was expressed by 
eminent engineers as to the correctness of the trials. 

The result of the many discussions and the very great 
interest raised as regards the economy of the Cornish 
engine as compared with other types was, that the direc- 
tors of the East London Waterworks instructed Mr. 
Thomas Wicksteed in July, 1835, to proceed to Cornwall 
to make inquiries and to report as to whether a Cornish 
engine was suited for waterworks purposes, and also as to 
its comparative economy. Mr. Wicksteed was so satis- 
fied with the trials made by him that he recommended 
the purchase and erection of an engine, which was got to 
work at Old Ford in 1838, this being the first Cornish engine 
erected for waterworks purposes. The cylinder was 
80in. diameter and the stroke 1lft., the plunger being 
4lin. diameter with a stroke of 9ft. 





* Thomas Hawksley Lecture, delivered at the Institution of Mech- 
anical Engineers on Friday, October 30th, by the author’s son, Mr. B. 
W. Bryan. Abstract. 

* 1 ale gallon (U.S.) = 0.833 English gallon. 

= 1 cord of wood = 128 cubic feet of timber, 





I may state, without going into much detail, that the 
expected high duty of 120 million foot-pounds per bushel 
of coal, equal to 143 millions per hundredweight, was 
never attained, but the results were most gratifying from 
the commercial point of view. In 1831 five Boulton and 
Watt engines at Old Ford raised on an average 5,200,000 
gallons a day, at a total cost for the year, including coals, 
stores, repairs, and labour, of £4505; in 1836, 5,900,000 
gallons a day, at a cost of £4940. In 1845, after the 
Cornish engine had been at work five years and had dis- 
placed one of the Boulton and Watt engines, the volume 
of water pumped averaged 7,100,000 gallons a day and the 
annual cost was reduced to £2825. These results were so 
convincing that another Cornish engine, called ‘‘ The 
Wicksteed,” with a 90in. cylinder by 11ft. stroke, was got 
to work in 1847, and in 1849 the quantity pumped was 
7,700,000 gallons daily and the annual cost £2388. 

Two other Cornish engines were erected in place of two 
Boulton and Watt, but the pair of rotative engines called 
“The Twins * remained in use until the year 1890, when 
the whole of the pumping plant at Old Ford was broken 
up—new triple-expansion pumping engines being erected 
at Lea Bridge to replace those at Old Ford—and the land, 
comprising the pumping station, covered reservoirs, &c., 
and having an area of about 35 acres, sold to the Midland 
Railway Company. 

The success of the Cornish engine erected in 1837-8 
was so great that numbers of engines of this type were 
afterwards erected in London and elsewhere for water- 
works purposes. One of these, with a cylinder 100in. 
in diameter, and a pump plunger 50in. diameter by I lft. 
stroke, has been in constant use for sixty years, and is 
still in perfect condition ; and there are twenty-six others 
at the different stations of the Metropolitan Water Board 
in full use, or in reserve, at the present time. 

The * Bull” engine is a later development of the 
Cornish. The cylinder is placed above the pump and there 
are two floors in the engine-houses. The pump is direct 
acting and the steam is admitted to the underside of the 
piston and lifts the plunger, which is weighted to suit the 
height to which the water is to be forced. On the down- 
stroke the steam passes from the underside to the upper 
side of the piston, and during the next stroke to the con- 
denser. Some engines of this type, each lifting as much 
as 10 million gallons of water a day, are still in use. For 
modern waterworks requirements Cornish and Bull engines 
are not now built. 

Compound Beam Engines.—Pumping engines of the 
compound beam Woolf type have been extensively used 
for the past seventy years, and many, built in recent years, 
are splendid examples, performing excellent duty, and, 
like the Cornish, have a life of almost indefinite length. 
The engine designed by Hawksley in 1857 for the Bag- 
thorpe—better known as the Basford—Works of the 
Nottingham Waterworks Company had steam cylinders 
18;,in. and 31}jgin. diameter by 4ft. 6in. and 6ft. stroke 
respectively ; the well pump, about 100ft. below ground, 
was l5in. diameter by 5ft. stroke, the ram pump 17}in. 
by 3ft. stroke, and a bucket pump. 9in. by lft. 6in. stroke. 
Water was delivered by both pumps into a reservoir against 
a head of about 200ft., or into a higher reservoir against 
a head of 305ft., or by one pump into the lower reservoir 
and by the other into the higher. These engines, after 
upwards of half a century’s work, are still in use. 

Rotary Horizontal Engines.—Another very extensively 
used type of pump is the rotary horizontal, with one or 
more steam cylinders, the pumps being actuated by tail- 
rods passing through the back ends of the steam cylinders. 
This type, even for powerful installations, is very generally 
used in France, and the pumps are invariably double- 
acting plungers with outside glands between the pump 
barrels. 

Compound Horizontal Engines.—With compound hori- 
zontal engines the pumps are sometimes placed tandem to 
one of the steam cylinders, the air pump being worked 
by a tail-rod from the other. In several large pumping 
plants in France I have observed that the output of the 
engines has been increased as much as 60 per cent., where 
the suction head has been excessive, by the introduction 
of a centrifugal pump placed near the water level in the 
sump to raise it to such height as just to flood the suction 
valves on the main pumps, and by this means greater 
speed and quiet running of the large engines has been 
attained. 

Professor Riedler devised an arrangement of mechanic- 
cally operated water valves by which it was possible 
to run pumping engines at much greater speeds. Two 
pairs of compound horizontal rotative engines fitted with 
Riedler’s gear were built by James Simpson and Co. for the 
Grand Junction Waterworks Company about twenty 
years ago. These engines worked very well at high speeds, 
but it has not been found necessary to continue the Riedler 
gear, as the engines, running at a somewhat lower speed, 
work quietly and do all that is necessary. They have 
been continuously at work for nearly twenty years. 

Horizontal direct-acting rotary engines perform fair 
duty, are very accessible for repairs, and economical in 
first cost. There are also many horizontal rotary engines 
actuating pumps from the tail-rods of the steam cylinders 
for lifting water from wells. The tail-rods are connected 
through bell-cranks or tee-bobs to the vertical deep well 
pumps. The Metropolitan Water Board has two powerful 
installations of this type. The steam cylinders are 28in. 
and 56in. diameter by 5ft. stroke, and the bucket pumps, 
lifting from a depth of 200ft., are 28in. diameter by 4ft. 6in. 
stroke. The steam cylinders are fitted with Corliss valve 
gear and exhaust into a surface condenser. The steam is 
moderately superheated and the engines perform good 
duty. 

Direct-acting horizontal non-rotative steam pumps of 
the single-cylinder pattern are so wasteful in steam con- 
sumption that for waterworks purposes they may be left 
out of consideration. 

Triple-expansion Direct-acting Engines.—Triple-expan- 
sion direct-acting engines of the Worthington type, with 
two sets of three cylinders. worked on the duplex system, 
run smoothly and give very fair duty. The Worthington 
high duty direct-acting triple-expansion engines with 
Corliss steam valves and operated by the duplex system 
of swinging lever and gear and fitted with the “high 
duty’ attachment of compensating cylinders, which 
reserve and give out power in the same manner as the 
fly-wheel of a rotative engine, have been installed in water- 





works all over the world. The Metropolitan Water Board 
has a number at work and the duty approaches that of 
the best vertical triple-expansion rotary engines. Many 
attempts have been made to gain the effect of a fly-whee| 
on a direct-acting pumping engine, but none has succeeded 
in attaining the object as efficiently as the beautiful 
mechanical arrangement of the oscillating cylinders 
which store power during the forward part of the stroke. 
giving it out towards the end of the stroke. This jg 
specially advantageous in the case of very large powers, 

The Metropolitan Water Board has several large com. 
pound and triple-expansion horizontal direct-acting engines 
of the Davey type pumping from deep wells. The triple. 
expansion engines work the deep well pumps through 
rocking discs. It is claimed that by the relative positions 
of the point of attachment on the dises of the engine and 
pump pins respectively, while the engine is making jts 
stroke, the pump bucket is varying its velocity relative 
to that of the engine piston, thus securing an additional 
element of economy in its working. 

Vertical Triple-erpansion Rotary Engines.—The most 
popular type of large pumping engine at the present time 
is the vertical triple-expansion rotary. The first erected 
for waterworks purposes was at the Waltham Al)hey 
Works of the East London Waterworks ; its cylinders 
are 18in., 30$in., and 5lin. in diameter and 3ft. stroke ; 
the three pump rams are 12in. diameter and are placed 
below the crank shaft, each pump being worked off the 
crosshead of the piston-rod by two side rods placed 
diagonally. The crank shaft is prolonged and extra 
cranks off the end of the fly-wheel shaft actuate deep well 
pumps through bell cranks. The water is raised from a 
depth of 200ft. to the surface and is then forced by the 
three ram pumps through 3} miles of main to an elevated 
reservoir, the pressure against the rams being 350(ft. 
These engines have been working satisfactorily and most 
economically for about twenty-seven years. The flow of 
water through the mains has been so uniform that the 
merest flicker of the pressure gauge is observable, as 
might be expected, the engine cranks being set at 120 deg. 
with each other. 

The majority of vertical triple-expansion pumping 
engines are erected for lifting water direct into mains 
communicating with reservoirs and supplying water 
en route. The plungers are generally single-acting and 
are actuated direct from the piston crossheads by either 
two or four rods straddling the crank shaft. 

Steam Turbine Pumps.—There is a distinct tendency hy 
many waterworks engineers in the United States and on 
the’Continent of Europe to use turbine pumps actuated 
either by steam turbines or electric motors supplied with 
energy from a central station. Nearly ten years ago the 
Metropolitan Water Board decided to put down a small 
experimental steam turbine pump of 110 brake horse- 
power to lift about 3,300,000 gallons per twenty-four 
hours 130ft. high. This turbine is of the De Laval type 
fitted with surface condenser, the air pump driven by 
ropes and the two pumps driven from one pinion on the 
steam turbine shaft, which runs at 10,500 revolutions per 
minute, geared 10 to 1 on the pumps, which are worked 
in series. The quantity of water pumped is measured 
through a Venturi meter. At the trail the water from the 
air pump discharge was measured and the final duty of the 
steam turbine pump and the condenser pump was found 
to be 94,560,000 per 1 ewt. of Welsh coal. 

This was found so encouraging that another turbine 
pump of 325 brake horse-power was ordered, the intention 
being to use it for intermittent work. This steam turbine 
runs at 7500 revolutions a minute and the two pumps, 
which can be used either in series or in parallel, have a 
speed of 750 revolutions per minute. The surface con- 
denser is provided with an Edwards air pump driven by 
rope transmission from the pump shaft. The pumps were 
designed to lift about 5 million gallons a day 200ft. high, 
working in series, or about 10 millions 100ft. high working 
in parallel. The tests were made in the usual manner, 
the air pump discharge being measured in tanks. The 
duties per 1000 lb. of steam, including the work for con- 
densing, were as follows :—When lifting 4288 gallons a 
minute 212ft. high, 107,750,000 foot-pounds ; when lifting 
3268 gallons a minute 234ft. high, 97,060,000 foot-pounds ; 
when lifting 3673 gallons a minute 226ft. high, 101,690,000 
foot-pounds ; when lifting 4097 gallons a minute 21 lft. 
high, 107,980,000 foot-pounds. 

The maximum efficiency of the pumps was 79.94 per 
cent. when lifting water 212ft. high. When, however, 
water was raised to a greater or lower height the efficiency 
rapidly fell off. 

Turbo-pumps are bound to come to the front, and 
although not suited for every kind of service, should have 
an especial field as duplicates or stand-bys for existing 
high-class vertical triple-expansion engines. There are 
some advantages and also disadvantages, but I feel sure 
that in the next few years further improvements will be 
made in the turbine pump to make it more elastic without 
the great loss in efficiency, due to variations of head and 
speed, which at present is unavoidable. 

The moderate efficiency of the centrifugal pump com- 
bined with the economic steam consumption of the present 
day turbine necessitate a somewhat greater amount of 
fuel than a high-class triple-expansion pumping engine ; 
but, on the other hand, the low first cost of the turbo- 
pump, buildings, and foundations, amounting to about 
one-fourth that of plunger machines of equal capacity, 
represents such a large saving in interest and sinking fun« 
as should more than cover the extra cost for fuel. 

Steam Turbo-pumps at Petrograd.—Petrograd, in the 
year 1908, installed four plants, each unit being of 16 
million gallons daily capacity raised 158ft. to 160ft. high. 
After five years’ running careful tests were made in June, 
1914, by the Municipal Commission. Each test extendec| 
seventy-two hours. The average water horse-power of 
each unit was 520 and the consumption of steam 15.4 lb., 
steam pressure 12 atmospheres, and superheated to 
263 deg. Cent. The pumps ran at 1500 revolutions per 
minute. The officials were so satisfied with the safety 
and convenience of the machines that they decided to 
erect two additional ones. In July last I visited a number 
of waterworks on the Continent, and I found a very dis- 
tinct feeling among engineers that this latest phase in the 
evolution of pumping machinery had come to stay. 

Humphrey Pumps at Chingford—The Humphrey 
internal combustion pump is a type to itself. The 
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Chingford contract required, under severe penalties, 
that the specified quantity should be raised and that 
an actual horse-power in water lifted should be 
obtained by an expenditure of not exceeding 1.1 lb. of 
anthracite coal. Each of the five pumps lifted more than 
the guaranteed quantity and with less fuel. 

The “air lift” system for raising water from bore- 
holes has the advantage of lifting more water than can 
be done by any kind of reciprocating pump: there are 
no valves to give trouble and no pump rods to be occa- 
sionally raised, the only apparatus in the well or bore- 
hole being the rising main and the compressed air pipe. 
Another advantage is that a number of wells can be 
actuated from one central station. One of its disadvantages 
is the necessity for the boring and rising main and air pipes 
to be carried to about 60 per cent. of the total height of 
delivery above the air inlet, lower than that required for 
a bucket pump. The power required is excessive and the 
final duty in water actually lifted compared with the 
power required for the air compressors is very low. There 
are, however, places where the air lift pump has been most 
successfully applied. 

DRAINAGE Pumps. 

In many towns the quick disposal of rain water flowing 
off paved streets, buildings, and lands is an absolute 
necessity in order to avoid flooding of property in the 
low levels. As much storm water as possible is generally 
disposed of by gravitation, but machinery capable of 
raising great volumes of water small heights at very short 
notice must be adopted. This is almost invariably done 
by centrifugal pumps actuated by steam or internal 
combustion engines, and of recent years, where sufficient 
energy is available for sudden calls, from electrical power 
stations. 

New Orleans Pumping Plant.—The most interesting 
and the largest pumping installations, I believe, in exist- 
ence are those in connection with the surface drainage of 
New Orleans. 

There are six pumping stations for surface drainage 
purposes in the city and one in the outlying district on the 
opposite side of the river operated by steam power. All 
the drainage pumping stations in New Orleans proper are 
operated by electricity from a central station in which 
are engines and generators of 5550 horse-power. 

The six pumping stations situated at different con- 
venient points contain nineteen pumps, five of which are 
screw pumps of the vertical shaft type, the remainder 
being either vertical or horizontal centrifugal pumps, the 
lifts varying from 5ft. to 12ft. The totai pumping capacity 
is 4100 cubic feet per second, or 2214 million gallons a day. 

In addition, an 8000 horse-power turbo-generator has 
recently been installed at the main ‘waterworks pumping 
station and eleven new pumps ordered, which will bring 
up the total capacity to 5454 million gallons a day, which 
is five times the average flow of the river Thames and 
equals that of a very considerable flood. 

The eleven new screw pumps now under construction 
are designed to give a minimum discharge of 500 cubic 
feet per second each, or 270 million gallons a day, at lifts 
of 5ft. and 10ft. The suctions are 12ft. in diameter and 
the outlet ends 14ft. 6in. The pumps are set above the 
highest level of water on the discharge side and at the 
summit of a syphon, and are primed by exhausting the 
air from the syphon elbow. The suction and discharge 
chambers are of such contour that the bottoms of the 
screw pump pipes are water-sealed in priming. The 
speeds at lifts of 5ft. and 10ft. are 55 and 83.3 revolutions 
per minute respectively. For these two lifts three-phase 
synchronous motors will be used of 600 horse-power in 
one case and 1200 horse-power in the other, working 
without objectionable overloads at any lift from Oft. to 
sft. and 13ft. respectively. The design of the pump is 
novel, and it will be interesting to have particulars of their 
running after a few months’ experience. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 25th. 

New business for the week in steel has been poor. The only 
bright spot is in pig iron, and it is only a spot. There is no life 
in trade. And yet here and there mills are putting on more 
men. The crop of expectations is luxuriant. It would take 
quite a spurt in orders to put the steel industry up to one-half 
maximum capacity. So we have before us an era of low prices. 
Usually about this time of year we hear of railroad inquiries 
for rail supply for the ensuing year, which generally foot up 
something near 1,000,000 tons. So far we have noticed only 
one rail inquiry, viz., the New York Central, which inquires for 
25,000 tons. It was rather confidently expected all through 
the summer that inquiries for rails for export would develop 
into large orders. True, there have been some good-sized 
orders placed, and at present some 50,000 to 60,000 tons are 
under inquiry, with fair prospects of more, but the rail business 
has been and is disappointing. One favourable aspect of the 
extreme conservatism in ordering mill products is that there 
are very few cancellations. Most of the current business in 
structural material and plate is in orders of a few hundred tons 
for quick delivery to carry through building operations in hand. 
Pig iron is doing a little better ; bars are dull; sheets, some- 
What better ; tin-plate, dwindling; and mills curtailing output. 
Agricultural steel output is carefully gauged to meet incoming 
specifications which are up to contract needs. Coal output is 
heavy, and stocks are as large as handling facilities permit. 
Quite a number of blast furnaces are negotiating for their 
1915 supplies of coke. This is a most propitious time, as coke 
is low, and a revival of normal industrial activities will send 
prices booming. Copper has surprised the trade. It advanced 
1 cent per lb. within a week, and to-day is strong at 12}, and 
pomting 13-ward. In three days 60,000,000 Ib. were taken for 
export. The fall in price from 15 to 11 was quick. Now it is 
climbing again. 








CONFERENCE BETWEEN STEEL Makers AND AUTOMOBILE 
MANuractuRERS,—With further reference to the recent 
wnnouncement that a conference would take place in Birming- 
ham in December between makers of steel castings, stampings, 
forgings, &c., and automobile manufacturers in order to discuss 
the shortage of automobile parts, it has now been arranged 
that the meeting shall be held in the Hall of the Y.M.C.A., 
Dale End, Birmingham, this evening, at 7.30 p.m. 


* “ Proceedings,” I. Mech. E., 1909, page 1075. 
t Lbid., 1913, page 834. 








BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion i icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

plance of the complete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











TURBINE MACHINERY. 


25,081. November 3rd, 1913.—CoNnTROLLING THE ACTION OF 
TURBINE OR OTHER ENGrINEs, A. Esplen, Derby-square. 
Liverpool. 

This is a hydraulic bridge control gear for marine turbines 
adapted to give three positions for the steam supply valve, 
namely, those for ‘‘ full ahead,” ‘‘ stop,” and “full astern.” 
A is the turbine and B the steam supply valve casing. The 
latter contains two valves C C, one admitting steam to the ahead 
turbines and the other to the astern. The valve stems are 
pivoted to a lever D fulcrumed at E and united at F to the piston- 
rod G of the hydraulic cylinder H. J is hand-operating gear 
that is disconnected when the bridge control is in use. The 
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hydraulic cylinder H acts similarly to the gear commonly em- 
ployed for reversing the link gear of reciprocating steam engines. 
The motion of its piston is controlled through a lever K operated 
by a fluid-pressure cylinder L, which in turn is governed by a 
control valve M. This control valve distributes vacuum and 
atmospheric pressure to different parts of the cylinder L by way 
of the pipes N, and is in communication with the vacuum of the 
condenser by way of the pipe P. The operation of the control 
valve is effected by means of shafting Q from the bridge instru- 
ment R. S is an engine-room indicator connected with the 
shafting P.—November 18tth, 1914. 


DYNAMOS AND MOTORS. 


390. January 6th, 1914.—ImMPROVEMENTS IN AND RELATING TO 
DyNAMO-ELECTRIC MacHiINges, The British Thomson- 
Houston Company, of 83, Cannon-street, and Alan Adair 
Pollock, of 6, Park-road, Rugby, Warwickshire. 

This invention relates to variable-speed generators of the 
constant-current type. There are two illustrations, and the 
accompanying diagram shows one method of carrying out the 
invention. A isthe armature, B B the brushes, C a battery, and 
D some lamps. Shunt coils E excite the field poles. An auxi- 
liary brush F is placed in advance of the no-load equi-potential 
diameter. The main brushes are placed on the parts of minimum 
sparking. At full load the auxiliary brush is placed at an angle 





of approximately 90deg to the main line of commutation. 
Auxiliary regulating coils G are provided on the poles and con- 
nected between brush F and the mid point of the battery. An 
automatic switch H, which may be combined with the main 
cut-out switch, is connected in series with the regulating coils, 
and is arranged to close when the generator is developing a pre- 
determined fraction of its normal no load voltage. The auxi- 
liary coils assist the other coils. In the specification the 
action is fully described.—November 18th, 1914. 


INTERNAL COMBUSTION ENGINES. 


23,123. October 13th, 1913.—Vatve, H. Wade, 111 and 112, 
Hatton-garden, London, B.C. 

The inlet and outlet pipes A B are oppositely disposed and 
unite in a central spherical chamber communicating through a 
port C with the cylinder interior. The upper part of this 
spherical chamber is adjustable and inapanraliles The valve is 
a portion of a sphere mounted on the end of a driving shaft. It 
has open ends communicating with the pipes A B, an internal, 
inclined dividing wall and ports D E on its surface. On the 


rotation of the valve these ports alternately establish communi- 
cation between the port C and the pipes AB. The port C is 
formed of a bushing screwed into the cylinder head and carrying 
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two packing rings, pressed upwards by corrugated spring-meta 

rings.— November 18th, 1914. 

26,955. November 6th, 1913.—Vatve Mecuanism, E. 8. B. 
Mackenzie-Hughes, 37, Vincent-square, Westminster, 
London. 

The valve stems are connected with chains passing over 
sprocket wheels and tied at their ends to springs. The chains 
and springs are enclosed in leads so that the springs are quite 
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removed from the heat of the cylinder. No indication is given 
as to how the valves are operated. A is a “‘ protecting valve,” 
which works automatically by air pressure from one side and 
the force of the explosion on the other.—November 18th, 1914. 


BATTERIES. 


5587. March 5th, 1914.—ImpRovep MEaNs For USE IN Sup- 
PORTING SEPARATE DIAPHRAGMS USED IN STORAGE Bat- 
TERIES, The Electrical Power Storage Company, Limited, 
of 4, Great Winchester-street, London. 

Referring to the upper diagram first, A A represents two 
battery plates and B a separator placed between them. UC is 
one of the uprights having a vertical slot D, through which the 
separator passes. The slot extends somewhat above the top 
of the separator, and in the space so left is placed a supporting 
piece E. The piece E has its ends F cranked at a right angle, 





and extends over the top edges of the plates. By this method 
the strips serve to support the uprights and through them the 
separators. In the lower illustration the piece E is straight and 
rests on glass rods G, and the latter rest on the top edges of the 
plates. In this case the slot must extend sufficiently above the 
top edge of the separator to allow the glass rod to pass between 
the underside of the piece E and the top of the separator.— 
November 18th, 1914. 


AERONAUTICS. 


867. January 12th, 1914.—SraBILisING AND STEERING AERO- 
PLANES AT Stow SPEEDs, Société Anonyme Ateliers d’ Avia - 
tion Louis Bréguet, 17, Rue du Colonel Moll, Paris. 





The propeller of this machine is of large diameter, and is 
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rotated at slow speed through reduction gearing. The invention 
consists in arranging vertical and horizontal stabilising surfaces 
A A, BB behind the tractor screw and within its disc area or 
partially so. These surfaces may be adjustable as to their angles 
of incidence in the usual manner. It is explained that the 
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back draught of an aerial propeller is practically independent 
of the speed of travel of the machine. As it is this draught that 
impinges on the stabilising surfaces, these surfaces maintain 
their efficiency even at low speeds.—November 18th, 1914. 




















LOCOMOTIVES. 


5095. February 27th, 1914.—Fire-Bpox, J. Black, 47, Dun- 
drennan-road, Langside, Glasgow, and J. Frame, Ravenslea, 
Castle-road, Cathcart, Glasgow. 

The firing chamber A is separated from the combustion 
chamber B by the brick arch C. The foundation ring is sloped 
downwardly at D beneath the firing chamber, stepped up at 
E, and extended horizontally at F beneath the combustion 
chamber. A plate—or plates—G extends from the foot of the 
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step E to the point H. J is an ash hopper. A fire-brick lining 
K with an air space behind protects the plate G, and from the 
top of this the brick arch extends backwards. A fire-brick pro- 
tection is also provided at L. A hole at M in the plate G admits 
air behind the lining K, whence it travels through passages in 
the brick arch into the chambers A B, thus providing a secondary 
air supply.— November 18th, 1914. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8597. April 4th, 1914.—Rivetinc Macusine, The Vulcan 
Foundry, Limited, Newton-le-Willows, Lanes., and another. 

The horseshoe frame of this tool is built up: of two plates 
separated by stays, and is suspended from an eye A adjustable 
horizontally by means of a screwed shaft, pulleys and chains. 
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Kach limb at its end carries a pneumate riveting tool supporting 
in a pivoted head that can be adjusted by means of a worm and 
a hand wheel B. The pivots of these heads are excentricnlly 


mounted. They can be moved by the handle C and locked by 


the handle D. The riveters are mounted within a bush screwed 
into the pivoted head and can be advanced or withdrawn by 
rotating this bush from the handle E. The trigger F controlling 
the air supply and the handle E can be gripped simultaneously 
by the operator with one hand. GG are signalling pointers 
enabling the operator on one side to communicate instructions 
to the other when his vision is obscured by the work.—November 
18th, 1914. 


LIGHTING AND HEATING. 


21,968. November 8th, 1913.-—-IMpROVEMEN'TTS IN MINERS’ 
Execrric Sarety Lamps, John George Patterson, of 49, 
Reddish-lane, Gorton, near Manchester. 

A is the container in which the accumulator B is placed. C 
indicates the cage or upper portion of the lamp, which is rota- 
tively mounted upon the container for controlling the opening 
and closing of the electric circuit. The base D carrying the 
bulb E and its contacts F and G on the underside is made of 
ebonite. The two contacts F and G are arranged to suit the 
cell terminal centres, and one of these contacts G is connected to 
the reflector I’, which carries the lamp bulb E, the other contact 
F being extended to the centre of the base. The projecting 
terminals I of the accumulator are screwed, and on these are 
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screwed cups K of porcelain, which act as guides and regulate 
the travel of the hollow metal plungers H forming the aforesaid 
circuits. A helical spring L, which may be soldered, rests 
on the top of the screwed lead terminal I. Over this spring 
the hollow metal plunger is placed, this plunger having a flange 
H!' on its lower end, and the porcelain cap a hole in its top to 
fit the plunger, and an internal flange K'. Thus, when the cap 
K is placed near the plunger H and screwed on the lead terminal 
I of the ce]l B, it retains the metal plunger H in position, but 
the plunger is free to move up and down against the pressure of 
the helical spring L, and through the spring the plunger H makes 
good electrical contact with the terminal I.—November 18th, 
1914. 








SELECTED AMERICAN PATENTS. 
{From the United States Patent-office Official Gazette. 


1,099,335. Gas TURBINE Enarng, A. E. Binns, South Windham, 
Conn.—-Filed November 22nd, 1911. 

The turbine casing contains a rotor chamber, and has at 
opposite sides of this chamber compression and explosion 
sections. One of these sections provides an annular series of 
compression chambers. There is a piston for each of these 
chambers. A shaft extends through the rotor chamber, and 
carries the rotor member. Cam members are carried by this 
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shaft at opposite sides of the rotor chamber, and there are 
operative connections between the cam members and the 
pistons which are arranged to operate the pistons successively 
to compress charges in successive compression chambers. 
Firing electrodes are associated with the compression chambers, 
and there are means for feeding fuel to the compression chambers. 
Valve-controlled connections are arranged between each of the 
compression chambers and the rotor chamber, and there are 
means controlled from the shaft for successively operating the 
valve-controlled connections to admit the fired gas to the 
rotor chamber. There are five claims. 


1,099,411. Mérans For INCREASING THE EFFICIENCY OF FUEL 
FoR MoTivE Power, W. C. Wells and F. E. Wells, Columbus, 
Ohio.—F iled December 31st, 1904. 

The apparatus, which is for converting the chemical energy 
of fuel into mechanical force by expanding compressed air by 





the heat and gases of combustion, supported by the compressed 


—— 


air, comprises a furnace in which the combustion takes place 
and an air compressor arranged to supply to the furnace pe 
variable volume of uniformly compressed air. A motor js in 


direct communication with the furnace, and is operated |)y the 








heat expanded compressed gases coming from it. A governor 
is adapted to regulate the flow of the gas from the furnace to 
the motor. There are four claims. 


1,098,429. Om Burner, F. A. Coleman, Cleveland, Ohio, 
Filed February 12th, 1912. Renewed January 7th, 1914, 
The burner is formed with a chamber open at both ends and 
having an inlet at its side. A fuel nozzle is disposed centrally 
within the chamber and has a fuel inlet through the side. ‘Ihe 
front end of the nozzle is externally tapered and the nozzle 
has an internally tapered valve seat. A cap valve screws on to 
the front end of the chamber and has a centrally tapered opening 
which is fitted to the tapered exterior surface of the front end 
of the fuel nozzle. This cap valve is provided with operating 
arms. There are a cap which screws on to the rearend of the 





chamber and a valve which screws through the last-named cep 

and passes into the fuel nozzle. A stuffing-box embraces the 

rear end of the valve, and the valve has a tapered front end and 

a hole which extends from the front end rearward and com- 

municates with the chamber. There is only one claim. 

1,099,520. CHANGE-sPEED Gearinc, F. W. Spacke, D). 7. 
Brownlee and W. Spacke, Indianapolis, Ind., assignors 
to the F. W. Spacke Machine Company, Indianapolis, Jnd., 
a Corporation of Indiana.—Filed August 14th, 1912. 

The gearing comprises a shaft, with two wheels rotatably 
mounted on it. A cluteh is arranged between one of the whicels 
and shaft, and a spring tends to set the clutch. Two gears of 
different sizes are rotatably mounted on the shaft. One of these 
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gears is fixed to the other of the wheels. Gears on a counter: 
shaft permanently mesh with these gears, and there are means 
for connecting either of the first-named two gears rigidly to the 
shaft on which they are mounted, and means operated by the 
last-named means for controlling the spring. There are twelve 
claims. 








Tue British Exvectrrican Inpustry AND METHODS OF 
ExTENSION.——The above subject is to be discussed at the next 
meeting of the Sales Managers’, Association, which takes place 
at the Holborn Restaurant on Thursday, the 17th inst., Mr. H. 
Scholey, of Messrs.Scholey and Co., Limited, electrical and mech- 
nical engineers, will introduce the subject for discussion. It 
is expected that several prominent members of the electric! 
engineering profession will be present, including gentlemen 
holding official positions in-connection with the Institute of 
Electrical Engineers, &c. &c. The difficulties of the electri al 
manufacturers in the home markets on account of ruthless 
competition from abroad will be considered, also the po>s!- 
bility of increasing electrical output in order to meet the '0- 
creasing demands caused by the possible falling off of foreign 
competition. The position in the various foreign and colonial 
markets will be discussed, and by comparative figures it w'll 
be shown how the British manufacturers and engineers have. 
in spite of troubles at home, maintained an exceedingly good 
position. Those of our readers who desire to be present arc 
invited to communicate at once with the honorary secretary 0! 
the Association, Mr. F. R. Jones, Sardinia House, Kingsw«y, 





London, W.C., who will be pleased to supply particulars and 
send invitations, 
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TYPICAL SHIPS. 
No, VII.* 
DREDGERS. 
THosE who have followed with any care our 


series of articles on “Typical Ships’ may note a | 


rather significant alteration in our heading of this, 
the seventh of the series, in the use of the plural 
instead of the singular for the type designation. 
it is obvious that a dredger is quite distinct 
1a tug, @ yacht, or a cargo steamer ; but yet 


fron : d 
there is no such thing as a typical dredger. As a 
type the dredger varies from other ships, but there 


i; such anumber of differences among dredgers that | 
and bodies of the buckets themselves, the links and 


it ix impossible to say that any one is typical. 
Yet the differences are hardly great enough to 
allow us to sub-divide them in separate articles as 
we have already done in the case of tugs, where the 





differences between the design and duties of a harbour | 


tug and those of an ocean-going tug are much greater 


conclusion of that job she is intended to be employed | 
at a neighbouring port where the bottom consists of | 
boulders, then it may be worth while to sacrifice the 
advantages of the suction dredger on the first job in | 


order to have a dredger on the station which shall be | 
of more universal utility. The point is that so far | 
as the actual work is concerned the suction cutter 
dredger can do anything that the bucket dredger can 
do with the exception of the removal of loose boulders 
which are too big or too hard for the cutter to break 
up into small enough pieces to go through the pump ; 
hence the bucket type has a rather wider sphere of 
utility. On the other hand, the bucket dredger has 
a very great number of parts which are subject to 
wear—and very heavy wear—for instance, the lips 


pins which form the chain, the rollers and the bearings | 
of the tumblers, even when, as in some cases, these 
are arranged to be lubricated. In addition to 
this the bucket dredger has a heavy and expensive 
framing for carrying the bucket ladder and an expen- 














Fig. 1—SUCTION DREDGER ST. LAWRENCE 


than those between any two dredgers. We there- 
fore propose to take the dredger as the type and to 
sub-divide dredgers into three main classes which 
depend for the differences between them, not on 
the nature of their work, which is, of course, common 
to all, but on the class of material in which that work 
is carried out. 

There’ is one main condition which governs the 
general design of a dredger of any class, namely, that 
she shall be able to remove spoil at the least possible 
cost per cubic yard—economy again, as with the 
cargo steamer—and this condition, when considered 
strictly in relation to the nature of the material 
which she will have to work upon, will determine 
the class. The dredger is not hampered by having 
to comply with some of the conditions which must be 
considered in other types of ship, such, for instance, 
as speed and seaworthiness ; though, of course, first 
cost looms large. When we say not hampered, we 
should perhaps have said not so greatly hampered, 
as dredgers do, in fact, have speed trials, though the 
power supplied is usually so very ample that there is 
no anxiety on the point. Many dredgers, too, do have 
to make long sea voyages to the port at which they 
are to be employed, but the weather can be, to a 
certain extent, selected and special provisions can 
be made for the voyage out ; there are also cases in 
which a dredger has to work on a more or less exposed 
bar, so that, although she will not have to face really 
heavy seas, she must possess a certain amount of sea 
kindliness. 

The first thing, then, which the builder will have 
to know when tendering for a dredger is the nature 
of the material which she will be required to remove, 
and this may be either sand, mud, clay, chalk, boulders 
or rock ; if a sample can be supplied so much the 
hetter. Hewill also havetoknow whether the dredger 
is to work in smooth water or on an exposed bar. He 
will then have to decide from his previous experience 
whether to put forward a bucket dredger, a suction 
dredger, or a suction cutter dredger, the three kinds 
which we propose to take as our main classes, although 
the suction cutter dredger takes two forms: that in 
which the suction pipe projects forward, and that in 
which it leads aft and has a different form of cutter, 
When it is termed the trailing suction dredger ; this 
difference in form is not merely a matter of prejudice, 
but each has its distinctive field of employment, as 
will be found later. If the dredger is required to 
work in smooth water and the material to be dealt 
with is sand or soft mud the selection of the class to 
be employed is an easy matter—the suction dredger 
will raise that material better than any other class ; 
even if the sand is of a very compact nature a water 
Jet carried in the head of the suction pipe will bring 
avery refractory subject to heel. Again, if the bottom 
consists of loose stones—that is, big lumps measuring 
33 to 4 cubie feet apiece—the bucket dredger will be 
decided on without question. When it comes to 


clay, chalk, or soft rock the matter requires more | 


careful consideration, though after weighing duly 
the pros and cons the indications will probably point 
In favour of one or other of the forms of suction dredger 


provided that there is no immediate likelihood that | 


the nature of the material to be dealt with will be 
varied. If, for instance, the dredger is required to 
work on a new channel in which nothing but clay 
and soft rock are likely to be met with, but on the 
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sive train of gearing for working the tumblers, with 
concomitant waste of power. Moreover, a more 
powerful hoisting gear is required for lifting the out- 
board end of the ladder than for the suction framing. 
The hull, therefore, has to be bigger and the type is 
consequently in two ways more expensive than a 
suction dredger of corresponding capacity. Apart 
from the main driving machinery the wear of the 
suction cutter dredger is confined to the edges of the 
cutters and the bearings of the cutter spindle, whilst 
the suction pipe suffers from the cutting action of the 
spoil. Thus it will be seen that neither type can be 
called a universal dredger, though it is probable that 
the bucket type might be considered the more so of 
the two, as it can be used for sand, though extremely 
wastefully, as well as for all other materials, whereas 
the suction cutter type, which can be used efficiently 
for all other materials, cannot dredge boulders. 

The choice between the suction cutter dredger and 
thet railing suction dredger depends upon somewhat 
subtle differences in the conditions of work. Both 
are provided with cutters and with suction pipes 


well sealed without putting too great a strain on the 
framing or risking an overload on the cutter; if the 
nozzle is not kept sealed more water than spoil will 
be drawn in and a great waste of power.will result. 


| With the trailer type, on the other hand, the speed of 


the ship may be kept just a little greater than is 
necessary to cut enough spoil to keep the nozzle well 
sealed and any excess will simply overflow without 
putting an excessive strain on any of the parts. Thus 
in materials of a greater consistency than sand 
and of a less hardness than rock the work can be more 
economically and safely dealt with by the trailer. 
When the dredger is required to work in an exposed 


| situation the trailer has another great advantage, 


in that it does not require moorings, which would be 
difficult to pick up and would make the boat ride 
less easily in a seaway. Besides this, if the sea were 
big enough to cause the boat to pitch at all heavily 
there would be a great risk of damaging the framing 
or cutter of the revolving type, whereas the trailer 
would ride easily in spite of considerable pitching with 
practically no risk of damage. A further advantage 
possessed by the trailer type is that it has fewer 
moving parts owing to the absence of the rotating 
cutter and its driving gear, though it is probably just 
as expensive to work owing to the power being required 
to drive the whole ship along, which is probably less 
economical than warping along by winches as in the 
cutter type. Altogether it would appear that the 
trailer type has very strong claims for adoption for 
all materials between sand and rock. Whenit comes 
to really solid rock a rock breaker would be required, 
which would break up the bottom into pieces small 
enough to be removed by either the bucket or the 
suction type. 

Any of the above types may have a self-emptying 
hopper embodied as an integral part of the hull, but 
this does not affect the correctness of our general classi- 
fication. The pros and cons of the hopper dredger 
form in themselves quite a theme for discussion. 
Obviously the hopper type is considerably cheaper 
in first cost than a dredger with attendant self- 
propelled hopper barges or even a tug with scows 
of equivalent capacity, but that is not the only con- 
sideration. In a case where the spoil has to be depo- 
sited at a considerable distance from the scene of the 
dredging operations the independent hopper must 
be selected so as to minimise the time during which 
the capital laid out in the dredging plant is idle. The 
idea of taking such a costly thing as a dredger off her 
work simply to carry the spoil to a distant spot does 
look at first sight very unpractical, to say nothing 
of the loss of time involved in letting go and picking 
up moorings, even though the latter is comparatively 
trifling, as the men attain such skill that probably 
not more than a quarter of an hour is required to 
pick up and make fast both bow and stern moorings. 
Sometimes, however, conditions are met in which with 
the independent hopper cannot be employed. For 
instance, in some waters the channel may be so narrow 
that very serious interference with traffic would be 
produced by a dredger with a big hopper lying along- 
side ; in this case it is necessary, in spite of all con- 
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Fig. 2—TRAILING SUCTION DREDGER 


to draw up the spoil loosened by the cutters. 
cutter of the former consists of a number of blades 
which are mechanically rotated, and it is kept up to 
its work by the strain on the moorings of the dredger, 
coupled with the weight of the framing. The cutter 
of the other type is simply a flat blade on the face of 
a scoop, which depends for its cutting action on the 
weight of the framing and the forward motion of the 
dredger steaming ahead. The limit to the hardness 
of the material which can be removed is therefore 
lower in the case of the latter, and this limit may 
prove to be the decisive factor. If, however, the 
nature of the material is such that it can be broken 
up by either of these forms of cutter it will be found 
that there are considerable advantages in favour of 
the trailer type. It will be obvious that when the 
revolving cutter is working it is a matter of some 
delicacy to keep just the right amount of strain on the 
moorings to ensure that the cutter shall remove just 
enough spoil to keep the mouth of the suction pipe 
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siderations of expense, that the dredger shall be her 
own hopper and discharge her own spoil. On the other 
hand, it happens at times that the channel to be 
dredged is so narrow that there is no room to turn a 
boat of the length necessary to allow the hopper to 
be combined with the dredger; separate hoppers 
which can turn just above or below the dredger have 
then to be employed in spite of the inconvenience 
to traffic, or the dredger may be fitted with screws 
at each end, as was done in similar circumstances 
in the case of the hopper dredger B.D.1, constructed 
by Messrs. Simons, of Renfrew, for Bristol. Some- 
times, too, in waters of an exactly opposite nature, 
such, for instance, as an exposed bar, there may be 
too much sea to allow of a hopper barge lying along- 
side; here, again, the dredger has to be her own 
hopper. There are, however, certain conditions in 
which the use of a hopper can be entirely dispensed 
with, but these are somewhat special and need only 
a brief reference. As an instance, a dredgor may be 





574 


THE ENGINEER 


Dec. 18, 1914 








CUTTERS OF SUCTION 





=e 
~~ 


5; 
R ‘l H 
i 


Fig. 3—CUTTER BY LOBNITZ AND CO., 


used for digging a canal, the spoil being deposited 
by a pipe line on the banks alongside in order to 
reclaim the land. Again, in a few places where the 
bar to be kept clear is not of very wide extent and has 
a good stream over it with deep water beyond, the 
spoil may be conveyed by means of a floating pipe 
line to the outer edge of the bar and the tide will do 
the rest and sweep it away into deep water. The 
river Hooghley is an instance where this is done, and 
costs are consequently pleasantly low. 

There is one further point in which dredgers may 
differ among themselves, and which almost introduces 
a further sub-division. A dredger either of the 
bucket, suction, or suction cutter class, may have 
machinery for dredging purposes only and none for 
the purpose of propulsion ; 
for self-evident reasons such 
a dredger cannot be of the 
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those which rule when the engine is driving the 
dredger gear. In the first place, it is very improbable 
that the power required to drive the dredging plant 
will be as great as that required to drive the ship and, 
the engine will either have to work very much linked 
up, in which case the torque will be very poor, or 
at a lower pressure of steam, in which case the economy 
will be bad. Besides this, the whole power might 
by accident be applied to the dredging plant with 
every probability of a breakdown. In the second 
place, even if the power required for the two purposes 
is approximately the same the propelling engine will 
have to be designed with economy as the first consider- 
ation, whereas the dredger engine would chiefly have 
to be designed to give a good torque—conditions which 


Fig. 4—CUTTER BY W. SIMONS AND CO.. LIMITED 


spite of the fact that it entails some increase in beam 
to compensate for the increase in the height of the 
weights. It must be remembered that any increase 
in beam again necessitates the engine put 
higher up still to keep the same angle of the spoil 
discharge pipe, but in a large craft this total extra 
beam only amounts to about a foot in order to keep 
the same metacentric height. It is claimed, however, 
that not only can the cost of this extra beam be met 
by the saving in cost on the gearing, but that the 
abolition of the gearing leads to a greater efficiency 
in the plant of such an amount that even in propelling 
dredgers the extra expense of the separate dredging 
engine on the framing is thought worth while—a 
remarkable instance of the value which is attached 

in some quarters to obtaining 

good output in spite of heavy 

first 


being 


cost. 








trailer type, nor can it be 
combined with its own hop- 
per. Generally speaking, the 
hull of a non-propelling 
dredger will surrender much 
of its ship-like appearance and 
become merely a box-shaped 
pontoon tosupport the dredg- 
ing machinery; the vessel will 
probably live on her station 
and only be required to move 
to the extent neéessary to 
enable her to follow up her 
own work by means of her 
winches. For anything be- 
yond that, towage, either by 
the tug which is in attend- 
ance her for the removal 
of full hopper barges or by 
some extraneous source, will 
called into requisition. 
Her sphere of utility is, of 
course, confined to canals 
and still waters. 

An interesting field for dis- 
cussion opens here; one which 
the self-propelling 
well as the non-propel- 
ling dredger. All the early 
bucket dredgers were non- 
propelling, and it appeared 
natural to the engineers of 
the day that the best place for 
the installation of the power 
was as near the part to be 
driven as possble; that is, 
near the upper tumbler. The 
engines were consequently 
placed on the framing and directly coupled to 
the tumbler by gearing. This arrangement went out 
when the idea of the self-propelling dredger came 
in, as it equally naturally occurred to the engineers of 
the day to use the propelling machinery to drive the 
bucket ladder as well as the screw, rather than to 
have two distinct sets of machinery. This, as is 
well known, was accomplished by a series of clutches 
and a vertical driving shaft connecting the main 
engines to the tumbler through bevels, and this plan 
persisted even on the non-propelled type for the 
sake, we believe, of keeping all the machinery together. 
It is, however, we think, open to question whether the 
engineers of those days were altogether right in adopt- 
ing the obvious and in aiming at saving in first cost 
without regard to other considerations. An engine 
which is being used economically in propelling a 
ship is working under quite different conditions from 
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Having now discussed the 
features which would lead to 
the adoption of one or other 
of the classes of dredger, we 
can proceed to give a few 
details of a dredger of each 
class. We will take the 
bucket class first, as being 
the original, and we do not 
think that we can do better 
than illustrate the Corozal, 
which was built a short while 
ago by William Simons and 
Co., Limited, of Renfrew, for 
work on the Panama Canal. 
We think the choice is justi- 
fied, as although is not 
an absolutely new ship, she 
is claimed to be the most 
powerful bucket hopper 
dredger yet constructed, 
Her general arrangements 
are clearly shown in_ the 
drawings given in the Supple- 





she 


ment. Her dimensions are 
268ft. Min. overall length, 
259ft. between  perpendicu- 


lars, with a beam of 45ft. 
moulded, and moulded depth 
of 19ft. She has a mean 
draught of 13ft. 2in. when 
light and 15ft. 94}in. when 
loaded with 1200 tons of 
spoil. The appearance of the 





Fig. 5—NON-PROPELLING DREDGER ANDFE REBOUCAS 


are absolutely opposed to each other. The effect of 
uneven torque on the chain of buckets will easily be 
appreciated if the question is considered for a moment. 
Hence it comes about that in some modern high- 
powered dredgers separate engines are installed along- 
side each other for propelling and dredging purposes. 

But we have rather to consider the effect of our 
argument in connection with the non-propelling 
dredger. It is, of course, an advantage to have the 
machinery below deck so as to be alongside the 
boiler and auxiliary plant and save supervision, 
but that necessitates the introduction of bevels 
and vertical shaft and the expense in first cost and 
upkeep, the latter being heavy on account of the 
severe stresses to which the gearing must be subjected 
by the working of the ship. The original idea of 
having the driving machinery fitted on the framing 
is therefore again being taken up by some firms in 


ship is well shown in the 
photographs we reproduce on 
page 584. She is fitted with 
two triple-expansion sets of 
of ordinary marine type with 
17in., 27in., and 43in. diameter by 
27in. stroke, which, with steam at a_ pressure 
of 1801b. per square inch supplied by two 
cylindrical boilers, 14ft. 6in. diameter by 10ft. 6in. 
long, with a heating surface of 4044 square feet, 
develop a total of 1893 indicated horse-power. It 
should here be stated, however, that the use of triple- 
expansion machinery is by no means universal in 
dredgers, many sets of compound engines being fitted 
partly owing toa personal predilection on the part of the 
owners and partly owing to the fact that a compound 
engine is capable of giving a harder push when starting 
to work to drive the dredging gear. In the case 0! 
the Corozal the propellers can be disconnected from 
the engines and one or other of the main engines 1s 
then used to drive the dredging gear through the 
train of gearing and bevel wheels shown in the 
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cylinders 
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elevation. She is, of course, fitted with a complete 
set of auxiliary machinery, such as independent air 
, »s, circulating pumps, feed pumps, bilge pumps, 
&e. There is also a complete refrigerating and light- 
ing plant, from all which it may be gathered that 
even a dredger requires a considerable amount of 
skilled labour on board. 

It is not necessary to describe the construc- 
tion of the dredging plant in detail, but a few 
figures giving an idea of its size may be of interest. 
For instance, the ladder upon which the bucket 
chain revolves is a steel beam 115ft. long and 
weighs 100 tons ; including the buckets and links, 
&e., the total weight is 240 tons. Each of the main 
driving wheels by means of which the power is trans- 
mitted to the chain weighs 25 tons, and the top tum- 
bler over which the chain actually passes weighs 
15 tons. All the gearing consists of cast steel helical 
wheels and is arranged to provide three different 
speeds, 80 that the dredger can economically tackle 
material of three different hardnesses. Further pro- 
vision for dealing with variations in material is pro- 
vided by two sets of buckets, the larger of which 
will excavate 54 cubic feet of soft material. Each 
of these buckets weighs 2 tens 8 ewt., and the size 
may be gathered from the illustration below show- 
ing thirteen men and boys seated in one of them. 
The smaller buckets hold 35 cubic feet and are 
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used for harder material. They weigh 2. tons 
l4cwt. each! Each bucket is composed of three 
parts: the back, which is a steel casting ; the body, 


which is of mild steel ; and the cutting lip, which is 
of tempered manganese steel. The complete chain 
consists of thirty-nine buckets. 

The lower end of the Jadder is hoisted by 
means of a heavy steel wire rope passing over a 
pair of tackle blocks, the upper one of which is 
attached to a pair of shears built into the 
structure of the ship, the general arrangement of 
which is clearly shown in one illustration, on p. 584. 
The power for this lifting gear is derived from a special 
engine installed below deck at the forward end of the 
ship, as shown in the Supplement, all the gearing 
again being cast steel helical wheels. A very important 
feature of a dredger is the winch gear. On the Corozal 
two of these are fitted forward and two aft, the latter 
having three drums. The object of these winches is 
to hold the dredger in position against her work and 
to allow her to be warped from side to side to follow 
it up. It is interesting to learn that this dredger was 
ordered by the Canal Company for the special purpose 
of removing about four million cubic yards of a hard 
material consisting of rock, clay, and boulders at 
the Pacific entrance to the canal, which could not be 
tackled by any of the dredgers on the service. For this 
purpose she was arranged with a central wheel ladder 
so that she could make her own flotation and dig into 
the bank ahead and when the ladder is at an angle of 
45 deg. to the vertical she will dredge to a depth of 
50ft. At this depth she was required to dig 1200 
cubic yards of the softer material in the hour. Her 
hopper is arranged to hold 27,500 cubic feet, or the 
products of about two and a-half hours’ work. It 
should be said, however, that she is also arranged 
to discharge into independent hoppers if she is 
desired to act at some distance from the dumping 
ground. 

It may be of interest here to give some actual 
figures of the work which this dredger has 
already performed. In one case working in mud 
she exeavated as an average of three loads 1320 
cubic yards an hour at depths varying from 
33ft. Gin. to 50ft. 3in. When working in boulders 
and clay the average excavation for three loads 
was 515 cubic yards per hour, the material re- 
moved weighing from 128 Ib. to 133.3 Ib. per cubic 
foot ; in the last load of the three an actual dredging 
depth of 53ft. 2in. below the surface was reached. 
These tests were carried out in Belfast Harbour, 
but the resident engineer on the canal reports that 
the material actually met with at a depth of more 
than 48ft. weighs as much as 141 Ib. per cubic foot, 
and that working in this material the engines stalled 
repeatedly without showing any undue strain on the 
dredging machinery. It is also stated that on one 
day last year she removed 13,700 cubic yards of 
material, 90 per cent. of which was rock, the actual 
time occupied in dredging being 19 hours 50 minutes. 

We now come to the suction cutter type, which we 
illustrate by the St. Lawrence, a vessel recently 
built for the British Admiralty by William Simons 
and Co., Limited, Renfrew. The illustration of the ship 
Fig. 1 shows the arrangement of the framing carry- 
ing the cutter, while Fig. 4 shows the cutter itself in 
greater detail. This dredger has a hopper capacity 
of 2000 tons with a dredging capacity in stiff material 
of 1800 tons per hour. The photograph reproduced 
by Fig. 3 represents a cutter built by Messrs. 
Lobnitz and Co., of Renfrew; we give this illus- 
tration as it clearly shows the nozzle of the suction 
pipe, from which the action of the cutter in sealing 
the nozzle can be followed. 

It can well be imagined that the pumping plant to 
deal with such materials as chalk and so on must be 
of the most powerful description, and it seems a 
wonder that the pump blades can stand for any 
length of time. It is interesting to note that in the 
St. Lawrence the moorings can be carried through 
fairleads on the suction frame itself, which would 
appear to afford a much better chance of keeping the 





nozzle sealed than when the fairleads are on the 
dredger. This dredger again is fitted with triple- 
expansion machinery of sufficient power to propel 
her at a speed of 10 knots. 

The next class to be dealt with is the trailer suction 
dredger, and we take as our illustration—Fig. 2—the 
M.O.P. 210 C., which was built by William Simons and 
Co., Ltd, for Buenos Aires. This vessel has a hopper 
capacity of 2090 cubic yards and a guaranteed 
dredging capacity of 4700 cubic yards of soft clay 
per hour, though on the handing over trials, which 
took place at Buenos Aires over an extended period, 
she dredged at the rate of 10,000 cubic yards of soft 
clay per hour. She represents a case in which it was 
impossible to use any other class than the trailer 
suction dredger owing to the continued heavy seas 
experienced at her base of operations. The shape of 
the cutter is clearly shown in the engraving, and the 
efficiency of this type of dredger may be gathered 
from the information which is given us to the effect 
that in many instances the material dredged has been 
delivered into the hopper in a semi-solid mass con- 
taining less than 10 per cent. of water. Exclusive 
of the interest on capital and depreciation, the cost 
of work performed by this dredger was found to be 
1.0ld. per cubic metre taken on a total amount of 
work of 3,880,000 cubic metres, which was removed 
at a continuous rate of output, including the time 
occupied in discharging, of about 1173 cubic metres 
per hour. She is fitted with four sets of triple- 
expansion engines, all four sets being arranged to be 
available for either propelling or for pumping. It is 
worthy of note that in spite of triple-expansion 
machinery being used the boiler pressure is only 
160 lb. 

The last class of dredger to which we shall 
refer is represented by the non-propelling bucket 
dredger André Reboucas, which was built by 
Lobnitz and Co., Limited, of Renfrew, a year or 
two ago in the short space of four months from 
the date of the signing of the contract. Aswill be seen 
from the engravings on pages 574 and 584, she is purely 
a box carrying the dredger plant, as suggested in our 
introductory notes. Lobnitz and Co. have recently 
built a number of this type in which the machinery is 
installed on the dredger framing instead of down 
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below ; the reasons for this arrangement have already 
been given.4 The natural construction of a bucket 
dredger lerds itself well to this plan, as the athwart- 
ship bulkhead at the after end of the framing 
to which the engine is attached is stiffened by the 
walls of the framing on the forward side and by the 
stays to the head of the ladder on the after side. In 
our introductory remarks we mentioned the objection 
to having the weight of the engines carried so high 
up, but as a matter of fact the objection is notso great 
as might be expected, as very long connecting-rods 
are used with a view to minimising the effect of the 
angularity of the connecting-rods on the torque so 
that the cylinders, at any rate, are kept fairly low 
down. 

In several of the bucket dredgers recently built 
by this firm the motive power consists of three- 
cylinder compound engines of 600 horse-power 
running at 60 revolutions per minute, direct geared 
to the bucket ladder by double reduction gearing of 
ten to one. Splayed turned steel columns are thrown 
up from the cylinders to what must be called the 
entablature which holds the main bearings ; in fact, 
the arrangement is simply an ordinary type of marine 
engine turned upside down, though the very great 
length of connecting-rods and excentric rods some- 
what destroys the comparison. It should be a very 
sweet running engine, but unfortunately we have not 
been able to see it actually at work. The arrange- 
ment gives quite a distinctive appearance to boats so 
fitted, as there is a regular engine-room on the back 
of the superstructure bulkhead with an ordinary engine- 
room skylight at the top, as can be seen in the illus- 
tration of the Penelope built by this firm. Two ordin- 
ary Scotch boilers are placed in the usual position 
down below, while aft of the stokehold is an engine- 
room, which contains only the auxiliary plant for 
pumping, lighting, &c. 

When it is remembered that in addition to the 
several classes of dredgers we have already referred to 
there are also hoppers, tugs, scows, &c., to be con- 
sidered, it will be realised that the position of the 
engineer responsible for the keeping in order and up 
to date of a shallow water way is no sinecure. 





FAILURES OR BREAKDOWNS OF 
LOCOMOTIVES. 
No. II*. 
By ROBERT WEATHERBURN. 
BRAKE FAILURE. 


Some sixteen years ago the buffer stops at the 
Midland Railway platform at Moorgate-street station 
were run into and damaged by one of the 4-4 wheeled 
tank engines that usually run the Tottenham, Hamp- 
stead, Hendon and Moorgate service of trains. All 
such cases of running into buffer stops at terminal 
stations, whether serious or otherwise, become the 
subject of a Board of Trade inquiry. 

The driver reported “failure of brake to act.” 
On the arrival of the engine at the depét the small 
ejector was found defective in consequence of a 
remarkable erosion of the steam cone. The apex of 
the cone had the appearance of having been sand- 
blasted, i.e., as though a quantity of sand had been 
carried through by the steam and had cut away the 
cone end in a jagged and uneven manner. Before 
the cone had been taken out for examination, both 
the driver and fireman asserted that when they took 
charge of the engine by relieving the last crew—it 
being a double-duty engine—-they found the vacuum 
gauge registering properly, and responsive to the 
small ejector, and that no noticeable difficulty had 
been experienced before the accident. 

Here, then, lay the problem and query. How and 
by what means had the ejector become so suddenly 
defective ? What foreign gritty matter was respon- 
sible, and how had it got into the steam? The 
latter was supplied to the ejector by means of a 
service pipe fixed well up in the dome, and as the 
steam plus some foreign ingredient was the cause, 
the dome cover was removed under the personal 
supervision of a most experienced and trustworthy 
foreman, punctilious in the execution of orders, 
which in this case were to “ disturb nothing.” His 
remarks were more than sufficient to arouse curiosity. 
‘“In forty-two years’ experience with locomotives 
here and elsewhere, I have never seen the like.”’ 

The interior of the dome, wherever a lodgement 
could be found, was covered by a white calcic powder. 
It lay in such profusion on every ledge, flange, clip 
and angle iron, and on the abutments that secured 
the regulator head to the dome, that it looked as 
though someone had roughly emptied a bag of flour 
there. The condition and appearance of this strange 
deposit, notwithstanding its fineness and seeming 
innocuousness, suggested to me that when whirled 
in quantity and at high velocities through the “ vena 
contracta”’ of the cone, it would cause the singular 
erosion or sand blasting effect already described. 

Yet other things had to be considered. Where 
and how came the calcic flour in the dome in such 
quantities as made it quite phenomenal, and how came 
it that such innocent-looking material in so short a 
time was able to do so much injury? And, 
further. why should not the stronger current of steam 
produced by the opening of the regulator carry it 
into the steam chest and cylinders. 

All engines apportioned to metropolitan duties 
were constructed so as to be able to divert the exhaust 
steam into the water tanks, and thus condense when 
passing through a tunnelled portion or subway. 
Hence, they were fitted with both pumps and injectors, 
as the water in time reached such a high temperature 
as to render the latter unreliable. The water was 
obtained from several sources, the principal of which 
was the New River Company, all being objectionably 
hard and by no means the best for locomotives. 
Provision was made at Moorgate-street and elsewhere 
for emptying and refilling the tanks. Each engine 
was fitted with two suction lubricators to lubricate 
the pistons when steam was shut off. For steam 
impermeation a sight-feed lubricator was provided. 
It follows, then, that during the time the engines 
were exhausting into the tanks, the residue of unused 
lubricants and any other foreign matter from the 
cylinders derived from the boiler were discharged 
therein. As none of these engines at the time were 
pressed beyond 140 lb.—which is equal to a tempera- 
ture of 353 deg.—it follows that the particles of 
oil in transit with the steam would not vaporise, 
but be at once subjected to the severe churning action 
following each beat of the exhaust in so confined a 
space as the tank. They also tended to emulsify 
when the water was low, as was evidenced by the 
milky colour of the residue of the water when empty- 
ing the tanks before refilling. During the processes 
of feeding and evaporation the oil particles steadily 
increased in the boiler, and the longer the engine was 
kept at work the greater became the liability to 
prime. Now, the oil particles infinite in number, 
and the myriads of calcic atoms thrown off by active 
generation, mixed and whirled by the ebullition and 
unrest of convection, collided and coalesced. 

The specific gravity of the calcic matter being 
slightly greater than of water the particles would, were 
they alone, eventually sink when generation ceased, 
but when united with the oil of lighter specific gravity 
were, during the first period of semi-quiescence, 
buoyed to the surface, and there formed a viscid 
scum, which at every repetition became more pro- 
nounced and dense. These periods of quiescence, 
or suppressed evaporation, more particularly occurred 
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wherever the main lines were crossed at junctions, | 
such as Kentish Town, King’s Cross and Farringdon- 
street Stations, where delays of more or less duration 
occurred. The engine being at rest, the scum accu- 
mulated in that part of the boiler the least disturbed 
by generation, namely, the barrel immediately under 
the dome. Hence, when the signal was lowered 
to draw into the stations, and the regulator was 
opened, the momentary reduction of pressure imme- 
diately under the open regulator caused a sudden 
upheaval or tidal wave of water which flung the 
viscid floating scum into the dome, where it clung 
or stuck on every available ledge or coign of vantage, 
and when the priming or capillary action had sub- 
sided the superior heat in the steam space dried it 
to a powder. The small ejector being constantly at 
work and being suddenly supplied with such an 
unusual abundance of foreign matter became rapidly 
incapaciated by the sand-blast action. 

Of course, in this case of tracing the cause—which 
was a combination of cireumstances—something had 
to be assumed, and it was not presuming too much 
to assert that the boiler of this engine was at this 
stage of the journey, previous to a rest, well filled, 
thus bringing the water nearer to the regulator. At 
the aforementioned places just outside the stations 
where detentions occurred, the opening of the regulator 
which produced the upheaval was only maintained 
for a few seconds. So that the small ejector always 
at work in such a case received the inrush of particles 
as they dried. 

Although satisfied that the erosion of the ejector 
cone and the subsequent mishap had been produced 
by the calcic deposit and in the manner related, I 
was still unable to account for the production and 
presence of such a quantity. The New River Com- 
pany’s supply was supplemented at times by water | 
taken from other sources, the quality being more 
objectionable when taken from Highgate Ponds, 
being more heavily charged with foreign matter. 
About this time and for months after, recourse was | 
had to supplementary supplies. It may not be gener- | 
ally known that certain oils when boiled in hard | 
water containing a lavish proportion of carbonates 
and sulphates, will cause the more rapid precipitation 
of the latter. Certain it is that the boiler when washed 
out was not dirtier than ordinary. No boiler was | 
allowed to do more than six days’ work without | 
being washed out. 

Such was the state of affairs when the Board of 
Trade inquiry was held, but beyond the fact that | 
the brake had been rendered inoperative by a defective 
ejector cone, nothing was known as to the details already | 
enumerated. But as such a thing might happen 
again, and could not be properly guarded against | 
as long as the conditions were hazy, and certainly 
not clear as to how the quantity of calcic matter and | 
oil necessary to produce such a result had been brought | 
together, further light was sought for. This was 
forthcoming in a way totally unexpected, and, if 
anything, more remarkable than the case already 
described. 

An engine of a similar class and performing almost 
similar duties had to come off its train at Camden- 
road Station in consequence of severe knocking in 





panied with a strong odour of burning rancid oil. 
The smell was unmistakably different from that of 
hydro-carbons under heat. And as hydro-carbons 
constituted the bulk of the oil used by us, it was 
at once determined to examine the enginemen’s oil 
bottles. The disclosure was greater than ever dreamt 
of. In extra oil bottles, some old and battered, 
were found some gallons of an evil-smelling rancid 
oil, evidently a compound of fish and vegetable oils 
of the lowest quality, dark coloured and extremely 
viscid. Now, one always has sympathy with men who 
maintain the principle of keeping a ‘shot in the 
locker,” but this was a case of spoil, and haw obtained, 
whether from lampmen or platelayers, none could tell. 

Some drivers give an occasional douche of oil to 
the valves and cylinders, &c., by other than authorised 
ways, and undoubtedly this was a case in point. It 
resulted in conditions favourable to the gathering of 
the calcic matter after amalgamation with the oil. 
In the starting of the train from a station with the 
regulator wide open, active priming took place into 
the cylinders of the seum, which was gradually hard- 
ened by the blows of the piston. A periodic inspec- 
tion of all oil bottles was instituted, and prevented 
the use of objectionable oils, and beyond the instances 
given—which were of the preventable type—no other 
trouble was experienced. 


CAUSE OF FRAMES BEING BROKEN. 


The cause of breakage of parts in every respect 
made of sound suitable material, well proportioned 
for the stresses and strains they are supposed to carry 
is not as easy nor so difficult a matterto find as would 
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at first appear. Nor does it warrant the application of 
the old ** rule-of-thumb” system of making them 
stronger, for often over-rigidity is a source of trouble, 
if not actual weakness. 

The absence of suitable allowance against some 
indirect, but known stress is often productive of 
such failures. A case in illustration will suffice to 
show how a difficulty of that kind became self- 
suggestive as to the cause. About the year 189- 
my attention was drawn to the broken frame of a 
six-wheels coupled shunting engine. Broken frames 
were fairly common occurrences throughout the 
line, so much so that they were dealt with as a matter 


bulging out of the tail end of the tube plate, where 
it was bolted to the top of the eylinders—as showy in 
sketch, Fig. 3. 

A blow or two with a hand hammer on the heads 
of the bolts in this locality demonstrated that three 
out of the five were broken. A closer examination 
of the fixing of the boiler at this part confirmed tho 
growing impression that some uncommonly powerful 
wrench or strain had been at work. This, with the 
broken frame, inductively led me to the conclusion 
that the boiler was not expanding freely, and that 
this unusual distortion might be the result. After 
stripping and clearing the outer shell of the fire-box 
so as thoroughly to expose the expansion angle, 
irons and clips, no noticeable traverse mark or evidence 
of expansion was to be found beyond a good lin., 
and that somewhat indefinite. Now, as the boiler 
was only intended to expand rearwards, at least 
another ;;in. was unaccounted for, and as the expan- 
sive force was irresistible, something must  yicld 
somewhere. 

The expansion brackets or guides were of the well- 
known type, as shown in Fig. 4. The angle irons 
riveted on the sides of the outer shell of the fire-lox 
fulfilled the double duty of supporting that end, and 
in conjunction with the two angle irons riveted on 
the frames and the clips formed as simple and effev- 
tive an arrangement as needs be. Unfortunately, 
no sufficient allowance had been made for other 
contingencies, namely, distortion, lubrication and 
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cleaning, for few places are less open to inspection, 
particularly on tank engines. By distortions, I mean 
the hog-backing of boiler when in steam caused by 
want of proper circulation. 

The clips being a good fit and in absolute align- 
ment, when cold, with the angle irons it was easy 
to understand that but slight hog-backing was 
required to cause them to bind or lock fast, and thus 
put the frames under a high degree of tension. Tho 
other end of the boiler would be forced against the 
cylinders at the junction of the tube plate, and this 
reaction had undoubtedly produced the bulging and 
distortion described. Though profoundly convinced 
in my own mind that the stresses set up in this manner 
in conjunction with knock in bearings and boxes 
were the cause of this breakage, I felt the necessity 
of proving it. In the first place, the clips were removed 
and afforded ample testimony of being all but un- 
workable, although the angle irons had a good general 
bearing along the frame. Steam was then raised 
without the clips, and though the boiler expanded 
freely at the angle irons, I proved by careful tramme!l- 
ing that the hog-backing at the dome plate was about 
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the cylinders, and difficulty in getting over the 
centres when starting. The cylinder covers being 
removed, revealed a brown leathery-looking sub- 
stance that had filled up the ;;in. clearance space | 
between the piston heads and covers. This strange- | 
looking material had become consolidated and 
hardened into the consistency of a somewhat pliable 
but resinous gummy-looking substance by each | 
stroke of the piston heads. Strip-like portions were | 


put between the bars of a hot fire, with the result | 
that they fired and gave a flickering flame accom- 


NUMBER_OF LOCOMOTIVE®CASUALTIES ON A BRITISH RAILWAY IN ONE YEAR 


of course, and special steel repair plates were kept 
in stock to save delay. The case in question was | 
the third one in eight months, and I was inclined to 
deal with it in the ordinary way by repairing without 
any further investigation or search as to the cause, | 
in spite of the lingering feeling that the recurrence | 
of such breakages which were by no means confined | 
to the class instanced was not satisfactorily met by 
patching. In further examination I came at last | 
to the junction of tube plate to cylinders, where I | 


' was struck with a somewhat unusual protrusion or ' 


lin., and I could with ease insert a steel blade of a 
thin straight edge between the top of the frame and 
the expansion angle iron nearest to the barrel of 
the boiler. As there was no appreciable or measurable 
play in the clips, the result of such distortion must 
have resulted in their being locked fast when the hog- 
backing was sufficiently advanced to put the engaged 


| surfaces out of parallelism. The raising of steam was 


purely by natural draught, and in consequence of 
the difference in temperature in the tubes, the dis- 
tortion or hog-backing would be something more than 
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when the engine was at work. As hog-backing from 
imperfect circulation is an affliction to which the 
locomotive boiler is more or less subject, I recom- 
mended that the expansion angle irons on the fire- 
box shell should be fixed a bare ;sin. higher at the 
back part, so that when arching of the boiler took 
slace their face would be more normal, and further 
to reduce the friction, the bearing edges of the fire- 
box angle irons were fitted with thin brass liners. 

The diagrams 1 to 8—Fig. 5—show the nature and 
number of the casualties which occurred on a British 
Railway in one typical year—a total of 2921. The 
lines and angles on nearly all these diagrams reflect 
more or less the conditions and influence of summer 
and winter. Per er, diagram 1, hot boxes, is eloquently 
suggestive of hot weather, extra fluidity of lubricants 
and dust. Dating from April, and with but a slight 
intermission, spasmodically towering up in June, and 
although almost as rapidly falling, it shows the con- 
ditions abnormally high well into the autumn, 
exacting a toll which brought up the total casualties 
under this heading to 1575 for the year—a proportion 
of 54 per cent. of the whole number. Nos. 2, 3, 4, 
5, 7, 8 are equally suggestive, but not so pronounced 
in showing the adverse conditions of the winter 


months. 





THE HARDENING OF STEEL. 
By J. O. ARNOLD. 


{ was much interested in your remarks on the 
meeting of the Faraday Society to discuss the harden- 
ing of metals, and also the correspondence thereon 
published in your journal. It was impossible for 
me to attend the meeting, but I am sending a written 
contribution in which I endeavour to extricate the 
all-important question of the hardening of steel 
from the general proposition of the relatively minute 
capabilities of other metals to assume abrasion 
hardness. 

In connection with the hardening of metals, one 
metal stands out from all others in importance, and 
that is steel. So far as cutting purposes are con- 
cerned, iron containing a carbon range from, say, 
0.75 per cent. (cold setts) to 1.5 per cent. (hard 
turning tools) is involved with reference to plain 
carbon steel. Hardening is brought about by 
quenching from a fair red heat, say, about 760 deg. 
Cent., in cold water. It is common to say that it is 
unknown why quenched plain carbon steel is hard. 
This statement, however, involves merely an obvious 
truism. Equally it is true that it is unknown why 
the mineral Appatite has an abrasive hardness of 
5 on Moh’s mineral scale, whilst the mineral corundum 
has a hardness of 9. In the same way it is not known 
why quenched steel is as hard as quartz, or 7 on Méh’s 
scale, but it is known to those who have carefully 
studied the matter experimentally, how steel hardens 
on quenching. Thus the question why steel is hard 
is involved in a mystery common to all hard minerals 
and only, therefore, of general academic interest. 
On the other hand, the manner in which steel hardens 
is a matter of profound practical importance both 
to engineers and metallurgists, and the manner of 
hardening is well-known to be as follows :—Taking 
a saturated steel containing nearly 0.9 per cent. 
carbon, the whole mass consists of Sorby’s com- 
pound mineral Pearlite, which he, for microscopical 

_ reasons, considered to contain about 33 per cent. 
of a carbide of iron of unknown formula. Further 
research, however, proved that the correct formula 
for pearlite is (21 Fe + Fe, C), or 87 per cent. of iron, 
with which is mechanically mixed 13 per cent. of 
carbide of iron. The mass is therefore comparatively 
soft because the predominant partner is iron, since 
the carbon is molecularly associated with only about 
12 per cent. of the total iron. On heating pearlite 
to about 729 deg. Cent. from a series of centres and 
over a thermal amplitude of about 3 deg., the pearlite 
is transformed to Sorby’s amorphous constituent 
Hardenite, which corresponds empirically to the 
formula Fe, C. It, however, probably consists of a 
solid solution in the iron of the 13 per cent. of Fe; C 
present. In such a solution it is obvious that the 
carbon must be in some molecular association with 
the whole of the iron. On quenching, the solid 
solution is trapped as such, and when cold has a hard- 
ness of quartz. It is clear that this hardness is an 
inherent property of the amorphous and definite 
solid solution having a constitutional formula, 
(21 Fe, Fe, C). Owing to its thermal instability, 
hardenite can be tempered, i.e., any desired amount 
of the dissolved Fe, C can be precipitated from solu- 
tion in the iron, and any desired modification in the 
hardness of the quenched steel be so produced. At 
a straw temper, say, 235 deg. Cent., only a small 
part of the hardenite reverts to troostitic pearlite ; 
at a blue temper, say, 295 deg. Cent., a much larger 
quantity of pearlite is produced with the corresponding 
reduction in the abrasion hardness of the mass. If 
tempered too far, so as to make troostitic pearlite 
the preponderating constituent, the steel becomes 
too soft for cutting purposes. At 400 deg. Cent. a 


blue-black temper, the hardenite reverts altogether 
to a mixture of troostite and sorbitic pearlite and the 
mass has become relatively soft again. 

_In this saturated steel there is only a single absorp- 
tion point, having its maximum at about 729 deg. 
Cent., and this absorption point has the formula 





Ac (i-2-3). In an unsaturated steel, however, con- 
taining 0.2 per cent. carbon, there are three absorption 
points, Ac, at 729 deg. Cent., Ac,, which has an 
amplitude of about 20 deg., namely, from 745 deg. 
Cent. to 765 deg. Cent., and Ac;, the maximum 
of which occurs at about 840deg. Cent. Thus 
there are three ranges of temperature divided be 
these critical absorption points. The range from 
atmospheric temperature to Ac, may be conveniently 
called the Alpha range ; between Ac, and Ac, con- 
stitutes the Beta range; above Ac, is the Gamma 
range.* On reaching Ac, the whole of the carbide of 
iron may readily be shown, on rapid quenching, to 
have totally dissolved in the Alpha range at a 
temperature of about 730 deg. Cent. Many metal- 
lurgists think that the point Ac, is really a combined 
point Ac,-,-;. There is no proof of this, nor any 
reason to think it is so. If this were true, on cooling 
unsaturated steels, as the carbon increased, the 
points Ar, and Ar, would not only descend but would 
become smaller and smaller. Carefully obtained 
experimental data have shown that there is no evi- 
dence of this. Also it is certain that in annealed 
steels the Fe,;C is embedded in well-marked striz 
in iron undoubtedly associated with the Alpha 
range, and that this iron and the carbide striz inter- 
penetrate over an amplitude of about 3 deg. Cent. 
to form a solid solution of clear-cut yellow and 
micrographically amorphous hardenite which replaces 
the two-ninths of pearlite originally present in the 
0.2 per cent. carbon steel now under discussion. 
This hardenite on further heating diffuses into the 
free iron as the temperature rises and homogeneity 
is obtained at about 950 deg. Cent. The points Ac, 
and Ac; have no effect upon the rate of this diffusion, 
nor has time any noticeable influence. The diffusion 
is determined alone by the rising temperature and at 
any given temperature, one minute at that tempera- 
ture will produce a diffusion indistinguishable micro- 
graphically from the diffusion produced by keeping 
the steel 60 minutes at the same temperature. The 
hardening of low carbon (0.65 per cent.) high-tungsten 
(20 per cent.) high-speed steels depends on the trans- 
formation of tungsten pearlite to tungsten hardenite, 
since about 12 per cent. of tungsten completely 
expels carbide of iron from the mass. Tungsten 
hardenite forms progressively from about 850 deg. 
Cent. to 1200 deg. Cent., hence, to ensure the com- 
plete transformation of tungsten pearlite to tungsten 
hardenite it is customary to heat such steel to, say, 
1250 deg. Cent., and then quench out in oil or in a 
blast of compressed air. Vanadium expels carbide 
of iron when only about 5 per cent. of the element is 
present, forming a vanadium pearlite, which trans- 
forms to vanadium hardenite somewhat abruptly 
at about 1400 deg. Cent. Vanadium hardenite is 
as hard as topaz, or 8 on Moéh’s scale. Thus, very 
high vanadium steel containing, say, 1 per cent. 
carbon when quenched from red to yellow tempera- 
tures, remains quite soft, and must be hardened from 
a white heat to ensure the formation of Vanadium 
hardenite. Tungsten and vanadium hardenites, un- 
like iron hardenite, are stable at a red heat. It may 
be noted that in steels containing, say, 10 per cent. 
vanadium and 1 per cent. carbon the double point Ar, 
occurs at about 850 deg. Cent., hence on heating Ac, 
is about 550 deg. Cent. above Ac;, and only when the 
carbon change at Ac, takes place does the steel 
become hard. 

These effects seem to preclude any substantial influ- 
ence of allotropy, amorphous cements, internal stresses, 
and twinning of crystals in the production of hardness; 
and it is known that in other metals there is no 
difference in the hardness between ordinary and 
twinned crystals. Indeed, theoretically, twinning 
would rather seem to favour a diminution than an 
increase of hardness. It may also be noted that these 
theories, when considered as a whole, tend mutually 
to contradict each other. No modern theories have 
disturbed to any extent the qualitative explanation 
of the hardening of steel discovered by Henry Clifton 
Sorby a lifetime ago. 








THE Highways Committee of the London County Council 
contemplates increasing its number of tramcar services, 
and in order to do so it is necessary to arrange for a supply 
of electrical energy from an outside source. An arrange- 
ment has been come to with the London Electric Supply 
Corporation for an additional supply up to 1500 kilowatts 
at £3 per kilowatt per annum plus 0.4d. per unit. The 
price previously paid for a similar supply was £3 and 
0.35d., but the increase is due to the extra cost of coal. 
The power will be transmitted through the Lewisham 
sub-station. At the last meeting of the London County 
Council it was decided not to proceed with seven of the 
proposed tramway linking-up schemes on account of 
opposition by the local authorities. The reason for this 
decision was the inadvisability of placing contentious 
proposals before Parliament at the present time 





*In view of a misinterpretation of the writer's meaning in using the 
expressions alpha, gamma ranges of temperature (see 
Journal of the Iron and Steel Institute, No. 1, 1914, third paragraph, 
page 263), he here quotes a paragraph from the Journal of the Iron and 

teel Institute, No. 2, 1905, page 64, embodying remarks made by him at 
the Sheffield meeting of the Institute :—‘‘ He wished to reiterate the 
point, so ably put forward by Mr. McWilliam, that during the whole of 
the paper they specifically stated that they were referring, not to alpha, 
beta, and gamma varieties of iron, but to ranges of temperature, which 
they carefully specified, and he did not think there was any ground for 
Mr. Stead’s suerene that they were coming round to the view that 
there were allotropic modifications of iron, because they did not know 
whether this was so or not. The ranges of temperature they did know, 
and they were distinctly specified.” 





WORKING OF TRAMWAYS IN THE UNITED 
KINGDOM. 
By A. J. LAWSON, M. Inst. C.E. 
No. I. 


Tue different dates on which the financial year 
ends for the various tramway undertakings—Decem- 
ber 3lst for companies, March 3lst following for 
English, Welsh and Irish municipalities, and the end 
of May for Scottish cities and burghs—must to some 
extent have accounted for the delay of publication of 
the returns of the capital expenditure and results of 
working of the figures for 1912-13 by the Board of 
Trade until towards the latter part of January of 
the present year. Another contributory cause is said 
to be the delay in completion of audit of municipal 
accounts by the Local Government Board’s auditors, 
instances being given in which some of the outlying 
authorities of Greater London had not had their 
accounts passed at the beginning of November 
although ready for examination in June. 

The capital expenditure showed an increase of 
over £2,000,000 in 1912, making the total £79,359,758 
on 2661-89 route miles of lines, equal to an outlay 
of £18,229 per mile on 4353-32 miles of single 
track. 

Tramways of the United Kingdom, 1912-13 —Capital Expenditure 
per Route and Track Mile. 




















} | 
Total Par Per Per | Per 
Item, Expendi- | pis route | track | cent. 
ture. | * | mile. | mile. jof total. 
£ £ i eee 
Track... ... ...| 87,653,236 | 2840 | 14,146 | 8,649) 47-47 
Street widenings ...; 2,914,000 220 1,095 | 669| 3-76 
Electrical equipment} 7,422,667 560 | 2,789 1,705) 9-33 
Power-house equip-| | 3-93 
ment ... ... ...| 3,125,644 | 236) 1,174 | 718) 
Rolling stock ... ...; 8,419,543 635 3,163 1,934) 10-€0 
Lands and buildings) 7,423,765 560} 2,789 1,705) 9-33 
Other purposes... 219,398 92 458 280; 1-53 
Works in progress..., 451,334 34 170 | 104) -57 
Purchase, old lines...) 6,254,661  472| 2,350, 1,437) 7-86 
Horses eX 60,511 5 23 | 14|  -07 
Locomotives | 50,028, 4 19 ll] _-06 
Legal and _parilia-| _| 2-07 
mentary... ... ...| 1,646,069 124 618 378) 
Cost of issue of stock} | 8-42 
and other expenses) 2,718,902 205 | 1,021! 625) 
— ——T | 
Total ... ...| 79,859,758 | 5987 | 29,816 | 18,230/100-00 


Total capital expenditure = £5987 per car in stock. 

Trolley omnibuses.—Capital expenditure, £2106 per car. 
and route miles, 12-47. Number of cars, 15. 

Tramways.—Route miles, 2661-69 ; track miles, 4353-32. Single 


line, 969-80 ; double line, 1691-89. ; 
Cars, total, 18,260. Horses, 1273. Locomotives, 30. 


Track 





Electric tramecars cs, ium alee ian Satin sosk Fan 

Horse tramears | including Edinburgh’s 207 cable 

Cable tramears { cars Scena Pane pt eet ae 7 
13,260 


Total ar 
Trolley omnibuses ... ... 


The added length of track in the year was only 
25 route miles, the largest additions being in Birming- 
ham and Belfast—which municipalities were the last 
to obtain ownership of their local tramways—the 
former adding 10 and the latter 7 miles to their totals 
of 52 and 42 miles respectively. The London County 
Council added 4} miles, making jits total about 
148} miles. Manchester’s addition to its previous 
total of 99} miles was only 2 miles. Bradford added 
another mile and a-half to the previous year’s total 
of 59} miles, and Liverpool another mile and a- 
quarter to the 67 miles of 1911. Tramway con- 
struction is therefore practically at an end, unless 
the London County Council should add a few more 
miles to complete its present unfinished network. 

With the exception of the tramways of Greater 
London, on which there was the very serious decrease 
in numbers of passengers of over 224 millions, the 
prosperity of other lines throughout the kingdom 
had greatly increased, the addition to passengers 
carried being not less than 924 millions, making the 
total number for the year 3,219,857,293 (of which 
almost one-fourth rode within the boundaries of 
Greater London) whose fares, at an average of 
1.065d. per passenger, produced £14,282,651, to 
which must be added the “revenue from other 
sources,’ £606,101, making the aggregate £14,972,919. 

Compared with the number of passengers by all 
the railways of the kingdom in 1912, viz., 
1,326,317,000, it will be seen that the tramway pas- 
sengers outnumbered the railway passengers by nearly 
1900 millions, or nearly 2} to 1. 

The working costs absorbed £9,384,798 of the gross 
revenue, leaving a net income of £5,588,121, out of 
which, by some miracle of book-keeping, there was 
appropriated a sum of £5,719,854 to 


15 


> 


Interest or dividends ... 2,072,917 
Sinking fund payments 1,319,914 
Rent of ret On. ase 439,336 
Reserve for depreciation 1,036,286 
Re-erve for income tax, &c. 306,923 

seers 544,478 


Relief of rates... 


while the ratepayers in some towns were called upon 
to find £64,988 to make up losses in working and 
standing charges against money borrowed on capital 
account. 

The Board of Trade is at pains to explain that 
“the return has not been restricted to showing the 
disposal of the net receipts earned during the year.” 
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Evidently. But, surely, there is no insuperable 
difficulty in doing this, as in most cases the munici- 
palities honestly endeavour to do so, and generally 
succeed. 

The average number of passengers carried per 
car mile was lower at 9.62 persons, and in London the 
number carried over each mile of route open to traffic 
was 260,000 fewer than in 1911. The heaviest 
traffics were :— 

London County Council ... 
Glasgow — 


33 millions per mile 
Over 3 millions per mile 


Hull ves ase ase vee vee 2,878,000 per route mile 
Edinburgh isd 2,551,169 : a 
Sheffield 2:396, 275 # - 
Birmingham 2,162,894 ce o 


Liverpool, Nottingham, and Manchester, in the order 
named, fell below 2 million passengers per mile of route. 

The average working costs amounted to 6.70d.— 
a slight increase—and total costs, including interest, 
sinking fund charges, and rent of leased lines, to 
9.86d. per car mile run. But it is evident that by 
curtailing tho waste of electrical energy on many 
of the municipally owned lines the operating costs 
could easily be brought down to an average of under 
6d. per car mile and the total costs to under 9d. 
Indeed, in some cases the working costs were actually 
less than 53d. and the total costs under 8d. per car 
mile. 

From the return it is evident that the outlook for 
rolling stock manufacturers is a poor one. The total 
number of new cars ordered in the year was 338— 
all electric. Seventy-seven of these were for the 
London County Council’s extensions, 20 for the 
increase of the inadequate fleet of cars of the Metro- 
politan Electric Company, 51 for new routes in Bir- 
mingham, and 29 for the Belfast Corporation's new 
lines. Glasgow also obtained 35 new cars for exten- 
sion of services, Liverpool 14, Manchester 12, and 
Sheffield and Rochdale 10 cars each. The total num- 
ber of electric cars in stock was 12,773, against 487 
cable and horse-drawn cars, of which 207 cable- 
worked cars are in use in Edinburgh; the London 
County Council and Oxford still possessing 74 and 40 
horse-drawn cars respectively. 

Apparently there is but little likelihood of the rail- 
ways regaining any of the nearer traffic which has 
been lost to the tramways and motor omnibuses, 
since, according to the report of the Traffic Branch of 
the Board of Trade, for distances of even two miles 
the speed of motor omnibuses gives quicker transport 
than on the Metropolitan Railway, with the further 
advantage of setting passengers down nearer their 
destinations. For distances of four miles and over 
frequent train services are, however, the more speedy ; 
hence the future gain of railways will be on journeys 
of such length and with such frequent trains that 
tramways or omnibuses cannot compete in point of 
time. 

HicHEst Power Costs. 


For highest cost of power per car mile the list is 
unfortunately a large one. Strangely enough, some 
of the worst cases are to be found in districts where 
coal is to be had almost at the power-house doors 
and at prices much lower than prevail in other dis- 
tricts where much more creditable records in power 
costs have been established. Take, for instance, the 
following :— 

Pence per car mile. 
pad 629 


Burnley ... 2- 

Oldham ... . 2-514 
Blackburn . 2-313 
Liverpool . 2-371 
Blackpool . 2-119 
Halifax ... . 2-116 
South Metropolitan Tramways Company’ 2-104 
Nottingham ... ... sean 
Wallasey... . 2-027 
Salford "1-942 
Yorkshire Woollen District Tramways s Company 1-884 
Bradford... .. ... 1-864 
Metropolitan Electric Tramways rs Compe any ... 1-862 
Birmingham ... ... 1-840 
Sunderland 1-834 
Birkenhead 1-821 
Dundee ... 1-821 


Compare these snilertahings as alain: where the 
power is purchased from the electricity departments 
of the local authority, or from allied undertakings in 
the case of companies, with the power costs of other 
tramways which have separate generating stations 
for the supply of electricity, or have made more 
business-like contracts with the electrical departments 
of the corporations supplying the power to the 
tramways, and it will at once be seen how great is 
the economy in running costs which might be effected 
in the case of the undertakings named in the above 
list, while still paying a price which would yield a 
handsome profit to the electricity departments. 


Lowest Power Costs. 


Penny per 
‘ car mile, 

ia . \Forrunning the cars... ... +442 
Glasgow Corporation J For all a Purposes. -494 
Bristol Tramways Comps any. cos: ee 
Portsmouth Corporation -582 
Dublin United Tramways * Company .. +657 
Hull Corporation ... Bec oes -668 
Sheffield Corporation -677 
Cardiff Corporation - -679 
Lanarkshire Tramways Company -718 
Leeds Corporation... . -773 
London United Electric Tramways Company... -789 
Potteries Electric Tramways Company 803 


Middlesbrough, Stockton-on- a and Thorne naby 
Se 
Newcastle-on- Tyne phe 





Even though the last-named heads the list of 
power wasters its total power costs do not reach 
nearly one-half the cost of power of the most fortu- 
nate of the bad buyers in the preceding list. 


TRAFFIC EXPENSES. 


These must necessarily vary in different parts of 
the kingdom according to the rates of wages and cost 
of living. In 1912-13 the traffic expenses of all the 
tramways amounted to £3,972,783, equal to 26.53 
per cent. of the total income, and to 2.848d. for 
every car mile run. 

In the London district the average was 3.045d. 
per car mile. The London County Council payment 
was at the rate of 3.193d. per car mile, but in West 
Ham the cost was 3.471d. per car mile ; on the South 
Metropolitan Tramways it was only 2.420d. per car 
mile. For the twenty-seven principal provincial 
tramways the average. was 3.005d. per car mile, 


varying from 
3-4499. cit car mile at Cardiff 
3-370d. » Sheffield 
3-269d. _ Live 1 
3-238d. a Manchester 


which were the highest to 
2-196d. per car mile at Edinburgh 


2-214d. i = ury 
2-318d i ,, Dublin 
2-528d : Bolton 


The cost of this ii in the other nineteen varied 
but slightly round the average figure. It is therefore 
evident that, between such extremes, capacity for 
management also affects the result, and that under 
or over-staffing has been a considerable factor. 

On the seven inter-urban lines the traffic expenses 
averaged 2.463d. per car mile, the highest—3. 144d. 
per car mile—being on the Birmingham and Midland 
Company’s tramways, and the lowest—2.163d. per 
car mile—on those of the Lanarkshire Tramways 
Company. 

On ten provincial lines of lesser importance, each 
carrying between ten and fourteen million passengers, 
the highest traffic expenses were at Derby—3. 463d. 
per car mile—and the lowest—2.315d. per car mile— 
at Stockport. The average of all the ten undertakings 
was 2.826d. per car mile. 

Of the four tramways at the principal seaside 
resorts, where the traffic is of the “‘ season”’ type, 
extending over only a few months of “ rush” travel, 
to which it gradually rises and from which it suddenly 
falls to a mere fraction of its greatest density, as at 
Blackpool, Bournemouth, Brighton, and Hastings, 
the highest traffic expenses were at Blackpool— 
3.655d. per car mile—and the lowest on the Hastings 
and District Tramways Company’s line, where the 
very low figure of 1.849d. per car mile was reached. 
The average of all four was 2.947d. per car mile. 


Car REPAIRS. 


This, the next heaviest item in working costs, has 
risen with the increased age of cars to an averago of 
£78 13s. 4d. per car in stock, or .748d. per mile run 
per car for all tramways. The mileage per vehicle 
averaged 25,247, an increase on the previous year's 
record. These costs were highest on the seaside 
holiday resort and inter-urban traffic lines at .915d. 
and .787d. respectively ; .766d. per car mile on the 
twenty-seven principal provincial systems; .735d. 
per car mile on all London cars (.803d. on London 
County Council cars) and .697d. per car mile for 
the ten lesser provincial undertakings referred to 
above. 


Track MAINTENANCE. 


The average cost per car mile for all the tramways 
of the kingdom stands at .530d. for the period under 
review, as compared with .509d. in 1911-12. 








THE BRITISH ENGINEERS’ ASSOCIATION. 


A WELL-ATTENDED meeting of the above association 
was held at the Midland Hotel, Manchester, on Tuesday 
last. Mr. W. Collingwood, of the Vulcan Foundry, 
Limited, presided. In opening the proceedings he said 
the meeting was convened for the purpose not merely of 
informing the members and firms who were eligible for 
membership of what the association had already done, 
but more particularly to afford an opportunity of discus- 
sing the far wider field in which British manufacturers 
could promote their own interests now that the association 
had driven in the thin end of the wedge by causing the 
Government, the banks and others to realise that they 
had certain responsibilities to the British engineering 
industry. He said this was the third meeting that had 
been held since the association was formed. On the first 
occasion, some two and a-halt years ago, out of some fifty 
members there were only four members in the Manchester 
district. At the second meeting, about eighteen months 
ago, of about one hundred and fifty members twenty-one 
belonged to the same area, while at the present day out 
of a total membership of some three hundred firms the 
Manchester district contributed fifty-four members. 
Reports issued from time to time had kept members 
in close touch with everything that had been going on in 
China. The work of the association’s Chief Commissioner 
and his staff had served among other things to bring 
before the notice of members innumerable opportunities 
for business. The value of these opportunities had been 
discounted by the fact that in most cases contracts in 
China of late years had been offered on terms which it 
had not suited British manufacturers to accept. Britain’s 
foreign competitors, and especially Germany, had, backed 
by their banks, brought about an unhealthy atmosphere 








in the Chinese markets. Long credits had been the 
order of the day, and although contracts carried out under 
these conditions were often very profitable, British many. 
facturers were unable to take up the business. This was 
partly due to the fact that they were, generally spe: aking, 
very full of work for other countries where less credit was 
required, but also to the fact that British banks would not 
assist them to overcome this difficulty . 

The Council had appointed a special finance committee, 
which, as the result of some eight months’ work, formul: ated 
a scheme for the creation of an engineers’ trust. This 
trust was almost an accomplished fact when the war broke 
out, when it was thought advisable to let the matter rest 
until the financial situation had cleared. There was every 
evidence, however, that the members were more than alive 
to the fact that the trust was a necessity, and it would be 
resuscitated as soon as the conditions appeared favourable, 

Continuing, Mr. Collingwood said that the authorities 
agreed that while business in China was stagnant for the 
moment, the time was very shortly coming when British 


firms might look to a prosperous trade with that ¢ ountry, 

especially in view of the fact that the German influe noe 
on that trade was likely to be withdrawn. Since the war 
broke out the more active work of the association had 
been transferred from Chinato London. The all-important 
business had been to promote the interests of the membery 


of the association and of the engineering trade generally 
in its efforts to carry on business under the present abnor- 
mal conditions. First and foremost came the problom 
of trading with the enemy, and from the number of letters 
received from members on the subject, the Council decided 
to take the matter up actively with the Government. At 
the request of the Board of Trade and the Attorney 
General the association placed before the Governme nt 
a scheme for the revision of the laws relating to this sub- 
ject, and although the Government had not followed the 
advice of the association in its entirety the increased 
measures provided for in the new Act of placing alien 
enemy concerns in this country under the control of supe r- 
visors and inspectors was largely due to the recommenda. 
tions of the association. In like manner the association 
had been instrumental in persuading the Government to 
permit the use of registered addresses and certain codes 
in connection with cabling. Quite apart from its members, 
the association had been applied to for advice on all sorts 
of questions relating to trading with the enemy by a 
number of firms which were not in the association, but 
for the good of the trade generally it had not withheld 
its advice from such firms. While it was reasonable to 
suppose that the war would check the membership to 
some extent, it had produced a quite contrary effect, 
some fifty new members having been enrolled during the 
last few months. 

Mr. Wilfrid Stokes, of Ransomes and Rapier, Limited, 
chairman of the executive committee, said at the present 
moment attention naturally turned to our foreign trade 
conditions and how they are and may be affected by 
the war. There was a general feeling that all was not as 
it should be and that too much had been left to chance, 
while as a nation we were not maintaining our position in 
the markets of the world. It was quite clear that the 
backbone of England’s greatness was her trade and manu- 
factures mostly in connection with supplying foreign 
countries. As the prosperity of the community was 
made up of that of the individual, it was only proper that 
the community should act so as to help the individual, 
not necessarily as an individual, but as a class of indi- 
viduals. The resulting prosperity would be felt generally 
and would act and react on the whole community. Hence 
the State should, as one of its most important functions, 
foster British trade and manufacture. He _sug- 
gested that all Government departments should be so 
constituted and managed that they fulfilled the purpose 
for which they were formed—indirectly, it was true 
by the community. When in the judgement of a majority 
any changes were required, these changes should be made 
without hesitation. If any useful reforms were to be 
accomplished within a reasonable time, a strong combina- 
tion was necessary amongst those who would most directly 
benefit by them. Just as in the case of machinery to be 
sold in a competitive market, it was impracticable to 
manufacture it without co-operation between classes 
of tradesmen, salesmen and capitalists, so when it came to 
international trading individual effort must be assisted by 
the combined influence and weight of the community if it 
were to be thoroughly effective. This was fully recognised 
with regard to the Army and Navy and in State and 
municipal affairs. When it came to trade, however, 
more particularly foreign trade, upon which so much de- 
pended, matters were left almost entirely to individual 
effort. 

This must obviously be a very defective system, but if 
proof were needed it was only necessary to turn to the 
methods adopted by Germany in recent years and the 
marked success resulting from them. Although it was 
not suggested that all such methods were advisable or 
commendable, yet they were all founded upon the sound 
common basis that the State should, as a whole, foster 
and help foreign trade and thereby as a whole reap the 
benefit. When we came to examine the machinery avail- 
able at the Board of Trade and Foreign-office, there at 
once appeared a great lack of anything like completeness 
or businesslike methods. In the first place, there were 
practically no funds set aside by the State for the purpose 
of generally advancing foreign trade. Apart from the 
Consular service, the Foreign-office staff interested in trade 
in foreign countries consisted of commercial attachés with 
little or no special knowledge or commercial training, 
whose object it was to get as quickly as possible into the 
senior and better-paid posts dealing with diplomacy. 
As to numbers, it was only necessary to give China as 
an example. That country, with vast openings for trade 
with Great Britain, had one commercial attaché to cope 
with trade questions arising from a population of over 
400,000,000 people, whose imports amounted to over 
£80,000,000. An example of how the Foreign-office is 
hampered by want of funds was furnished. Quite recently 
the only two daily papers printed in English in Peking had 
been bought up by Germany, obviously for the purpose of 
misleading the Chinese by news purporting to come from 
English sources and therefore presumably true. Much 
as the Foreign-office regretted this attack by Germany 
nothing could be done, as no funds were available. Turning 
to the Board of Trade, the speaker said there wasin London 
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well-managed Commercial Intelligence Department 
g its best under adverse circumstances. It 
published a journal and issued reports received from 
British Consuls, many of whom were unpaid, some of 
whom were of alien nationality, and all of whom had 
many other more pressing duties. : There was in addition 
a small number of not too well-paid Trade Commissioners 
with their Trade Correspondents, who were unable to do 
much more than pick up information from friends and 
1ers Whose interests in no way encouraged them to give 
prompt and useful information. Thus these trade reports 
were not in many cases of much practical value. A small 
sum (about £500) was annually spent by the Board of 
‘Trade on special trade research work in various countries. 

As to the Board of Trade itself, its functions were much 
too general. Its constitution was never intended to apply 
to the furtherance of foreign trade ; thus it was not suited 
for that purpose, and as at present constituted never 
could be. Without reflecting upon the personnel of the 
Board of Trade, Mr. Stokes said it was, perhaps, not out 
of place to point out that there was no suitable training pro- 
vided for it. For this the general system of entrance 
examinations to the Civil Service must be blamed. The 
Minister at the head of the Board of Trade, as its President 
for the time being, was a purely political functionary 
placed in position for many other reasons than that he 
had had special practical training in or knowledge of the 
trade requirements of the country. In any case, however, 
it would be very difficult toccombine in one man a specialist 
in the very different kinds of work dealt with by the Board 
of Trade, which covered patents, bankruptcy, railways, 
shipping, electric light and power and a host of other 


a = 
which was dom 


oth 


subjects. 

tie said that English manufacturers were twitted with 
their unprogressive and stay-at-home methods in connec- 
tion with foreign trade. It did not, however, improve 
matters or make trading easier when the community as 
a whole, through its State officials, had this same fault in 
a marked degree and refrained from giving that support 
and assistance which alone could come from the authority 
and backing of the nation. Such backing and support, 
said Mr. Stokes, was given by other foreign nations, 
notably by Germany, and the recent revelations conse- 
quent on the war had prepared the way for the favourable 
consideration of improved methods in connection with 
our own trading. It might also be safely stated that trade 
complications which were now prevalent would not have 
arisen had there been a proper system of State supervision 
of foreign enterprise in this country, nor would the alien 
enemy trading question have been left so long uncon- 
trolled. 

Mr. Stokes said it should be clear that :—(a) The pros- 
perity of England as a whole depended upon her exports 
of manufactured goods and material ; (6) the more fully 
the country was kept employed the better it was for the 
community ; (¢) it was therefore fit and proper for the 
community to help as a whole in the furtherance of foreign 
trade and exports in the best possible manner; (d) from 
which it followed that there should be a generously 
financed State department whose sole duty it would be to 
deal with this all-important matter. Just as we had an Army 
and Navy with their experienced technical advisers to 
defend our country, so we should have bodies of trained 
men all over the world to defend our trade under equallA 
qualified leaders. The increased prosperity of the country 
would more than repay the increased outlay. Last year 
the amount of our foreign trade was over £1,400,000,000, 
yet the cost of running the whole of the Board of Trade, 
including all the home departments, was only about 
£213,000, or, say, 34d. per £100 of the tradedone. What 
private business trading with foreign countries could hope 
to prosper with such a trifling expenditure for general 
supervision and help from headquarters. This trained 
force to defend our trade should be brought up with an 
intimate knowledge of our business requirements and 
methods, and should not solely be occupied behind desks 
in Government offices. The leaders of this force should 
be well paid so as to attract men of marked capacity and 
ambition away from private business careers. A paid 
council composed of the best business men of the country 
and representatives of the High Commissioners of our self- 
governing dependencies, the India-office and the Agents- 
General of the Colonies, should meet at intervals and 
decide upon the general policy to be followed. Some of 
its members should from time to time be told off to pay 
visits to foreign countries and our colonies to collect 
information first-hand. The head of this council should be 
a member of the Cabinet and should be a permanent official 
chosen for his ability and in receipt of a good salary, with 
a suitable retiring allowance at a reasonable age. 

The council should be accessible to manufacturers 
and traders and should welcome suggestions from them. 
The parliamentary mouthpiece of the council might well 
be a secretary appointed by the Government in office, but 
with very limited powers with regard to the work of the 
council. This department should be called the Board of 
Industry. Numerous qualified trade commissioners should 
be appointed in our dependencies and colonies and in 
foreign countries, with adequate staffs and ample office 
accommodation in good positions and with facilities for 
displaying samples and giving the travelling representa- 
tives of British traders temporary accommodation when 
meeting customers or transacting business. It should be 
the duty of the trade commissioner to collect and report to 
headquarters at short intervals useful information as to 
openings for trade and the activities of our foreign com- 
petitors. Samples of goods required and directories and 
classified lists should be available, and efforts should be 
made to help to bring together buyer and seller in the in- 
terests of Great Britain. 

As to the Foreign-office, all our Ambassadors and 
Ministers should be instructed to use their best endeavours 
to advance trade relations with the country in which they 
are placed, notably in connection with international loans. 
They should treat trade as a matter of the first importance 
whenever an opportunity arises, and should be provided 
with ample funds for the purpose of pushing British trade 
interests, which at the present moment are to a great 
extent neglected. The commercial attaché service should 
offer & separate and distinct career from that of diplomacy, 
while it should be well paid and otherwise made attractive. 

To bring about these improvements, the speaker said 
that a neutral body such as the British Engineers’ Asso- 
ciation would be well fitted to move in the first instance 





and obtain the united co-operation of other purely British 
trade societies in order to awaken public opinion to the 
urgent need of these reforms, so that the Government might 
move promptly in the matter without making it a party 
question. If the whole of the British engineering industry 
were to combine for this object it could not fail to achieve 
this purpose. He said the present moment was particu- 
larly favourable to such a movement, and although it 
must be admitted that there were difliculties in the way of 
such radical changes as were proposed, it could not be 
denied that they are demanded by practical common 
sense. 

Lord ffrench, who remarked that he had recent'y re- 
turned from China, and had seen the work of the associa- 
tion in that country, was the next speaker. He said that 
twenty years ago British trade with China was a simple 
matter. There was no competition. In the nineties 
German competition began, and the Germans soon saw 
the possibilities of great developments, and paid attention 
to the engineering trades. German engineers were 
financed by the Government, and we did not feel the com- 
petition because new trade was being developed. The 
German banks lent money to the Chinese on the condition 
that it was to be spent in Germany. When the present 
war broke out business became quiet, but at the end of the 
war there would be great developments in China, especially 
in connection with the railways, mining and electrical 
engineering. The great need of British engineers was a 
better system of finance, and with this object commended 
the formation of the British Engineering Association and 
the trust which had been referred to. 

Mr. Stafford Ransome, the secretary, briefly spoke on 
the past work of the association, and said that inquiries 
for some millions of pounds worth of work had been brought 
before the members. With regard to the subject of 
admitting firms of agents into the association, it had now 
been arranged to extend the articles of association to such 
firms which dealt in British goods. He also referred to 
the value of the association’s directory, copies of which 
had been supplied to all the Government departments and 
to the Board of Trade Commissioners. 

Mr. Carter, of Crossley Brothers, Limited said it was 
no use looking to the Government for assistance in trade 
matters. Progress in China must be made by the traders 
themselves. The difficulty in securing foreign trade was 
finance pure and simple and co-operation was the remedy. 

Mr. Daniel Adamson said the Civil Service seemed afraid 
to support trade, and the Government departments 
could be best approached by such an association as this. 
He urged those present who were not already members 
to join the association. 








WAR ITEMS. 


In connection with the loss of the battleship Bulwark, 
which blew up at Sheerness Harbour on the morning of 
November 26th, the following official finding of the Court of 
Inquiry appointed to inquire into the circumstances of 
the disaster has been circulated :—It is clear from the 
evidence which has been produced that the explosion 
which caused the loss of the ship was due to an accidental 
ignition of ammunition on board the ship. There is no 
evidence to support a suggestion that the explosion was 
due either to treachery on board the ship or to an act of 
the enemy. 

* ca * 


THe Admiralty has given the Royal Naval Division 
official permission to raise a battalion of 1000 men, which 
will be strictly limited to public school or university men 
and who will serve together as a unit. Training is now 
going forward. The age limits are eighteen and thirty- 
five years, and service is for the period of the war. Appli- 
cants desiring to enroll should apply at once to Royal Naval 
Division, 6, 7, 8, Old Bond-street, London, W. 


* * * 
As evidence of the desire of engineering firms to render 


what help they can during the war, we reproduce a photo- 
graph of the “Hyde Park” ward of the Springburn 
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HYDE PARK WARD OF THE SPRINGBURN HOSPITAL 


Hospital, just opened by the Scottish Branch of the 
British Red Cross Society in the administration building 
of the North British Locomotive Company, Limited, at 
Glasgow. The firm has provided within this building a 
complete hospital of 150 beds in three large wards, named 
after the three works of the company, viz., ‘““‘ Hyde Park,” 
*Queen’s Park” and “Atlas.” Besides an operating 
theatre and X-ray room, accommodation within the 
building is provided for resident doctors and a staff of 
over thirty nurses. A passenger lift and twenty-four 
baths have also been installed by the firm. The hospital 
has been equipped, and is being operated by the Scottish 
Branch of the British Red Cross Society. ; 


* * * 


Dr. T. J. Macnamara, Financial Secretary to the 
Admiralty, paid a visit to the North in the early part of 
the week for the express purpose of conveying to the men 





employed at Elswick, Walker and other shipyards, the 
thanks of the Board of Admiralty for the excellent and 
patriotic manner in which they had carried out their work 
since the outbreak of war. Whilst every able-bodied man, 
he said, who could be spared from his ordinary employment 
was needed for the Army, the country needed equally for 
her safety the full-hearted employment of every man who 
could not be so spared. This truth has been conveyed to 
the workers during the past few days by means of a 
poster, which adds: ‘‘ Remember, the man in overails 
is fighting his country’s battles as truly as the man in 
uniform. The gun cannot be fired, the ship cannot be 
fought, without you. Hurry up with the ships and guns! 
The bench is as important as the trench. You can hit 
the enemy as hard with hammer and rivet as with rifle 
and bullet. Hit him! You have been and will be asked 
to work long hours to make continuous efforts.” In a 
telegram to the King, the workmen extended to his 
Majesty the assurance that they would spare no effort 
to secure victory by land and sea. 








UTILISING ENEMY PATENTS. 
FIFTH LIST.* 

Tue following list of British patents, which have 
been granted in favour of residents of Germany, 
Austria, or Hungary, is furnished in view of the new 
Patents Acts, which empower the Board of Trade to 
confer upon British subjects the right to manufacture 
under enemy patents, and is specially compiled for 
Tue ENGINEER by Lewis Wm. Goold, chartered 
patent agent, 5, Corporation-street, Birmingham. It 
is desirable in the first instance to obtain the latest 
particulars upon the Patents Register. If any patent 
listed has been assigned to a non-enemy proprietor 
the law does not apply. On one of the patents given 
below £68, and on the remainder £56, have been paid 
in renewal fees. 


No. 6532/04.—Whip-stitching machines ; over-edge stitching 
machines; loop-stitching machines; needles. Relates to 
methods of actuating the looping needles in a whip-stitch sewing 
machine. Wever, I'., Germany. 

No. 6723/04.—Registering mechanism. Intermittent motion of 
the index wheels or rolls of electricity, gas or other meters is 
obtained by the use of a spiral spring, without causing large 
variations in the driving force. Aron, H., Germany. _ 

No. 6724/04.—Electricity measuring; energy meters. An 
induction motor meter, for a single small alternating current, 
has a conductive disc revolved by passage between a laminated 
electro-magnet, a main-current coil and armature, and retarded 
by passage between a permanent magnet and armature. Aron, 
H., Germany. 

No. 6725/04.—Sweeping, dust-laying compositions for. A 
medium to be scattered on floors and elsewhere to bind and 
lay dust, and to facilitate sweeping it up, consists of a pulverulent 
body which does not saponify oils or fats, mixed with a hygro- 
scopic substance in a finely divided or liquid form with or 
without the addition of oil or fat. Suitable preparations are 
(1) sand mixed with finely ground crude salt and vaseline oil, 
(2) infusorial earth mixed with ground chlorides of calcium and 
magnesium and vaseline oil, and (3) sawdust or shavings soaked 
in glycerine. Fischer, J., and Abner, C., Germany. 

No. 6849/04.—Paper. In making marbled or unequally mixed 
coloured paper, dyed or undyed pulp flows continuously on to a 
sheet of paper of another colour, in course of manufacture, 
before all the water is drained from it. Farbwerke vorm 
Meister, Lucius and Bruning, Germany. 

No. 6945/04.—Alloys. Two alloys of iron, nickel, aluminium 
and copper, one without zine and one with zinc, are described. 
The former consists ot the metals in atomic proportions, two 
atom: of iron and of copper being combined with one atom of 
zine and one of nickel. The iron and nickel are heated together, 
one-tenth of the aluminium is added, then the copper, and 
finally the remainder of the aluminium. The second alloy, of 
the nature of bronze, has the following percentage composition : 
—Copper 54, zinc 40 and the first alloy 6. Jacobsen, A., 
Germany. 

No. 7289/04.—Gas lamps, lighting and extinguishing. Relates 
to gas lamps having pilot lights, and consists of a means for 
lighting or extinguishing the main flame from a distance by a 
temporary increase of the gas pressure. Rostin, H., Germany. 
Dated April 29th, 1903. 

No. 7739/04.—Drying granular and pulverulent materials. 
In apparatus in which drying is effected by passing currents 
of hot air or gases through the material, means are provided 
for preventing the escape with the moisture of the lighter 
particles of the material. Hoffbaur, B., Germany. 

No. 8268/04.—Respirators. An appliance for absorbing 
carbonic acid from exhaled air, to be used in connection with 
respiration appliances. Drager, J. H., and Drager, A. B., 
Germany. 

No. 8700/04.—Ball bearings. In ball bearings having one or 
more rows of balls, the outer ring is grooved, and the inner 
ring is cut away at one side, to facilitate its insertion after the 
balls have been placed in position, and to retain them in position. 
Ehrngruber, T., Germany. 

No. 9202/04.—Iron and steel manufacture. Iron oxide is 
reduced directly into iron and steel by means of solid carbon 
and carbonaceous gases. Solid carbon, such as coke dust, low 
in sulphur, may be mixed with the oxide, together with some 
binding material, and the mass moulded into briquettes. The 
reduction may then be effected partly or entirely by passing 
the briquettes through a heated tunnel, or by placing them in 
soaking piis, containing reducing or carbonaceous gases. When 
the reduction is complete, the ma.s is plunged into a bath of 
iron or steel in an open-hearth furnace of the tiling type, the 
slag covering preventing re-oxidation. When the furnace is 
full, a part of the contents is tapped off, leaving a bath of metal 
in which more reduced briquettes may be placed. The com- 
position of the slag may be varied by suitable additions in order 
to counteract the gangue present with the reduced iron sponge. 
Molten pig iron may also be added to the furnace, and a second 
furnace is preferably used for finishing. Daelen, R. M., Germany. 

No. 9381/04.—Furnaces ; fire-bridges. Bricks or stone blocks 
which are all of one size and shape are built together in such a 
manner as to form a coherent structure without the use of mortar. 
Marckmann, J. C. A., Germany. 

No. 9756/04.—Internal combustion engines. An arrange- 
ment of inlet and exhaust valves at the end of the cylinder of a 
high-speed internal combustion engine. Loutzky, B., Berlin. 

No. 9762/04.—Pipes. Clip and sleeve joints; butt and 
flange joints; spigot and socket joints. Relates to joints for 
bell-mouthed wrought iron pipes. Drees, A., and Liersch, E., 
Germany. . 








* Fourth list appeared December 11th. 
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SOUTH AFRICAN 


ROBERT STEPHENSON AND CO., LIMITED, DARLINGTON, 


RAILWAYS—EIGHT COUPLED:.LOCOMOTIVE 


ENGINEERS 








HEAVY 48-2 LOCOMOTIVE FOR SOUTH 
AFRICAN RAILWAYS. 


By the permission of Mr. Hendrie, Chief Locomotive 
Superintendent of the South African Railways, we are 


“Tne Encineces 





cab, and other drawings of these powerful locomotives, 


twenty of which were delivered last year for working heavy 
mineral and mixed train traftic. They have also 
280 


eight bogie coaches, weighing approximately 















































END VIEWS AND SECTIONS 


enabled to give particulars and illustrations of the “ four- 
teenth class’ engines designed by him and constructed at 
the works of Robert Stephenson and Co. (1914), Limited, 


quence + ~ --= 














VIEW OF THE CAB 


Darlington, for the Natal section of the above railways. | 
On page 581 we give a general arrangement drawing, | 
and herewith are reproduced a general view, a view of the | 


| stretcher casting. 


on roads with, gradients of 1 in 30, with 300ft. reverse 
curves, at a speed of 15 miles an hour, and we understand 
that they have given complete satisfaction. 

These engines represent the latest stage in the evolution 
of a type which has for some years been largely in use on 
the South African railways, and they embody the numerous 
improvements which Mr. Hendrie has found it advisable 
from time to time to adopt. In this connection special 
attention may be directed to the design of the leading 
bogie and the arrangement of laminated side control 
springs in combination with a swinging cradle. The bogie 
frame is formed in one piece, and consists of a steel casting, 
to which cast steel horns are bolted to take the axle-boxes. 
Attention may be also called to the large frame stay in 
front of the fire-box. As originally introduced, the trans- 


| verse wall of this stay was vertical, and trouble was fre- 


quently experienced owing to the fracture of the stay. 
Since the adoption of the inclined wall in combination 


| with the heavy flanges at the top and bottom outside 


corners no further trouble of this kind has been met with. 
The wide fire-box obtainable with the new arrarigement of 
frame has been found to give excellent results in 
service. 

To prevent the trouble sometimes experienced owing to 


| the fracture of the smoke-box saddle and frame stretcher 
| castings having steam passages formed in them, a special 


form of expansion joint has been adopted for connecting 


| the exhaust passage on the cylinder to the blast pipe 


breeches, and the exhaust pipe is independent of the 


verse section of the engine. 


been 
employed in hauling heavy corridor trains consisting of 
tons, 


This arrangement is shown in the trans- | : 
| appointed to prepare a standard loading gauge and a 





| formity in rolling stock, 





Engine, 
J 


Cylinders . 2in, dia, X 26in. stroke 
Coupled wheels +. «. 4ft. dia. 
Fixed wheel hase. . 12ft. 9in. 


2ft. 4pin. dia, 
2ft. 9in. dia. 
30ft. Tin. 
2211.96 sq. ft. 
149.00 sq. ft. 
2360.96 sq. ft. 
36.00 sq. ft. 
503.04 sq. ft. 


Leading bogie wheels 
Trailing bogie wheels 
Total wheel base... .. .. 
Heating surface, tubes .. 
” ” fire-box .. 
»” total 
Grate area... ° 
Superheating surface. 
Working pressure... -- 190]b. sq. in. 
Tractive force (approx. )at 75 | per cent. of boiler Janes 37,358 Ih). 
Weight on front bogie, in working ee .. l4tons 9ewt, 
a wer wheels, in working order .. 64 tons 8 ewt. 
s hind bogie, in working order .. 10 tons 7 ewt. 
Total weight in working order R 88 tons 16 ewt. 
Maximum axle load ¥. 16 tons 3 ewt. 
Feed apparatus .. wo os se ss sa ceo SOOO. injectors 
Maximum width... .. .. ee a a a 


Maximum height... 12ft. 7gin. 
Tender, 

Capacity of tank. 4250 gallons 

Fuel space .. 400 cu. ft. 

Wheels (bogie) 2ft. Opin. dia. 

Bogie wheel base. . 4ft. 7in. 


16ft. 9in. 
50 tons 17 cwt. 


Total wheel base.. .. 
Weight in working order. 


Engine and Tender, 

56ft. 11gin. 
66ft. 4gin 

139 tons 13 ewt. 


Total wheel base.. .. 
Total length over buffers... 
Total weight in working order. 








STANDARDISATION OF RAILWAY EQUIPMENT 
ON THE CONTINENT. 


THE conveyance of troops, guns, horses and_ stores 
from one end almost of Europe to the other, from France 
to Belgium, and from Germany to Austria-Hungary and 
Poland, and vice versd, has been rendered possible by the 
labours of an international conference—L’ Unité Technique 
des Chemins de Fer—that has met from time to time in 
Berne. This body has been in existence for over 30 years, 
and has had for its aim the establishment of such uni 
both passenger and goods, as 
would allow for the free circulation of wagons, carriages 
and locomotives over any of the railways of the Continent, 
with Russia, Spain and Portugal excepted. 

It was in October, 1882, that the first conference was 
held at the invitation of the Swiss Federal Council, and 


' certain fundamental rules were then drafted and sub- 


mitted by the delegates to their respective governments, 
who approved of them. In 1886 these rules were revised 
by the delegates of the governments then parties to the 
conference. The powers represented were Germany, 
Austria, Hungary, France, Italy and Switzerland. Rou- 
mania and the Netherlands joined in 1887, Servia in 1888, 
Greece and Belgium in 1890, Bulgaria in 1891, Denmark, 
Luxemburg, Sweden and Norway in 1896 and Russia in 
1899. 

Among the subjects discussed in 1886 were :—A loading 
gauge for goods wagons, a maximum length for rolling 
stock, a maximum wheel base, goods in bond, what should 
constitute a ‘‘ bad-order”’ vehicle that might be refused 
as unfit for transit, uniformity in passenger communica- 
tion, and standard connections for brake and steam heat 
pipes. In May, 1907, the third conference was held at 
Berne, and was presided over by Monsieur R. Winkler, 
Directeur au Departement fédéral des postes et des chemins 
de fer, Switzerland. The above questions were again 
discussed, and others raised were the lighting of trains, 
the directions in which windows and doors should open, 
vestibule connections for corridor coaches, and the exclu- 
sive use in high-speed trains of bogie stock. On certain 
of these points it was considered that the desired ends 
could be attained better by direct communication between 
the managements. Yet another question was that of 
automatic couplings, but it was agreed that there was then 
no automatic coupling that met all the conditions necessary 


| and the subject was dropped. 


In the brake and spring mechanism high tensile steels | 


have been adopted wherever possible to prevent the neces- 


sity of case-hardening. The engines are fitted with 
Schmidt superheaters, Pyle electric lamps, Hasler speed 


steam gear for rocking the fire-bars, all in accordance with 
the general practice of the South African railways. They 


and combination vacuum ejector and train connections. 


|The valve gear is of the Walschaerts’ pattern and the 


valves of the piston type. 
The following are the leading particulars of the engine 
and tender. 


| indicators, sight-feed lubricators, steam reversing gear, | 


| are also provided with Gresham and Craven’s steam brake | 


A sub-commission was, at the May, 1907, conference, 
limit of length and wheel base for wagons engaged in 
international traffic, and at the fourth meeting of the 
conference in Berne in December, 1912, the reeommenda- 
tions of this sub-commission were agreed to. These 
recommendations included the following :—The gauge of 
the line, measured from inside to inside of rail head, to be 
not less than 1435 mm. (56. 5in., 4ft. 84in.) on the straight 
and not exceeding 1470 mm. (57. 8in.) on curves. The 
extreme distance between the axles of cars, other than 
bogie stock, to be not less than 2500 mm. (98.4in.) and 
not to exceed 4500 mm. (177.lin.). For bogie stock 
no limit for the wheel base nor for those with radial axles, 
| provided that they will pass over curves with a radius of 
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150 m. (7$ chains), was prescribed. The latter vehicles 
bear a sign < ) >. Vehicles with 
more than two axles, where the maximum distance between 
any adjacent pair is over 4000 mm. (157.4in.) must have 
a radial movement to suit curves of 150 m. (7} chains) 
radius. Such matters were also agreed to as the distance 
between the two wheels on a common axle, the width of 
the tires, depth of the flanges, thickness of tires, height 
of buffer above rail level, distance between buffers, dia- 
meter of buffer plates, space between end of cars and of the 
buffers when the latter are driven home, length of coupling, 
diameter of the coupling link, brake handle when applying 
brake to turn to the right in the direction taken by the 
hands of a clock, a standard key for all locks, outside 
sliding doors, &c. 

It has also been agreed by the Unité Technique that 
each car engaged in international traffic shall have an 
inscription on each side giving (1) the name of the railway 
company owning it or in whose books it is entered; (2) 
the index number ; (3) the tare or net weight, including 
wheels and axles; (4) in the case of wagons and luggage 
vans the normal load and load limit; where only one 
inscription is given it must be the normal load and the load 
limit will be 5 per cent. higher ; (5) the distance between 
the axles furthest apart, or if bogie stock the distance 
between bogie centres and the maximum wheel base of 
each bogie; (6) the sign < 6 > where 
required ; (7) the date of the last general overhaul; (8) 
where cars have periodical lubrication, the period of the 
lubrication and the date last lubricated ; (9) in the case 
of privately owned cars the sign | P| placed after the index 
number. 

The Unité Technique conference has also dealt with the 
question of continuous brakes for goods trains. This 
was a matter investigated by a sub-committee appointed 
in 1903 by the German Railway Union, which in May, 
1906, issued a long list of conditions that a continuous 
brake for goods trains should comply with. It was at 
the third conference in May, 1907, that the subject came 
up for discussion, and the Swiss Federal Council was 
then requested to consult the other governments as to 
the appointment of a sub-commission to draw up the 
conditions to be met by an automatic continuous brake 
for goods trains and to superintend the trials of such a 
brake. Eleven of the seventeen governments agreed, the 
dissentients being Bulgaria, Greece, Luxemburg, Norway, 
Roumania and Russia, and their representatives met in 
May, 1909, when the conditions were drafted and in 1911 
these were approved. 

Since then tests have been made; in September, 1912, 
with the vacuum brake by the Austrian Ministry of Rail- 
ways on behalf of the sub-commission, and in September 
and October, 1913, by the Hungarian State Railways 
with the Westinghouse brake. 














THE NEW BADDENGORM BRIDGE, HIGHLAND 
RAILWAY. 


Ir will be remembered that on June 18th a storm of 
abnormal violence broke in the Cairngorm range of 
mountains and so flooded the Baddengorm Burn that a 
bridge carrying the Aviemore direct line of the Highland 
Railway Company over that stream was swept away. 

The accompanying illustration, reproduced from a 
photograph kindly supplied by Mr. Robert Park, the rail- 








BADDENGORM BRIDGE, LOOKING DOWNSTREAM 


way company’s general manager, shows the new bridge 
as viewed when looking down-stream. The new structure 
has a span of 26ft. 6in., and the abutments and wing walls 
are formed of mass concrete, with a concrete invert not 
less than 2ft. deep extending right out to the ends of the 
wing walls. At each end of the invert a thick curtain 
wall has been put down to a depth of 10ft. On the north 
side—the nearer in the illustration—the foundations 
have been carried down to a depth of 7ft. under the top 
of the invert, and on the south side the new bottom has 
been founded back into the original solid of the hill face 
and the foundations are from 2ft. 6in. to 3ft. below the 
top of the invert. In this way the bed of the burn from 
end to end of the wing walls is a monolithic solid mass. 

As stated in our issue of July 24th, the new foundations 
and abutments were put in by MacAlpine and Sons, 
Limited, of Glasgow, and the steel work was built by Orr, 
Watt and Co, of Motherwell; the work being under the 
supervision of Mr. A. Newlands, the railway company’s 
engineer-in-chief. 








At Wednesday’s meting of the Peninsular and Oriental 
Steam Navig ition Company, Sir Thomas Sutherland an- 
nounced his resignation of the chairmanship, which he 
had held for more than thirty years. His successor, Lord 
Incheape, better known as Sir James Lyle Mackay, was 
chairman and managing director of the British India 
Steam Navigation Company, now amalgamated with the 
P. and O. Lord Inchcape was formerly a partner in the 
Caleutta firm of Mackinnon, Mazkenzie and Co., and was 
app »inted a member of the India Council in 1897. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





HAND OR MACHINE FIRING FOR INTERNALLY FIRED 
BOILERS ? 


Srr,—Below are the results of two tests run on the same 
boilers under practically the same conditions, or at least so 
near as found under ordinary. commercial conditions. The 
first was hand-fired, and second after fitting Underfeed stokers, 
the same coal was used for both tests. The boilers are straight- 
flued Lancashires 30ft. by 8ft. 6in., flues 42in. diameter ; when 
hand-fired the grate was 42 square feet. The writer is not al- 
together an advocate of the flue-type boiler, but from the 
results obtained when fitted with a suitable stoker, it will be 
seen that the efficiency is on a par with water-tube practice. 
Test No. 1, 
ee Jan. 19th, 1914 


Date .. 

Duration 8 hours 
Boilers Le a ae 1,3, 4 
Average pressure (gauge). . 86.1 
Total coal fired .. .. .. 24,416 lb. 
Total water fed 155,868 Ib. 
Total ash returns a 2,288 Ib. 
Average coal per hour 3,052 Ib. 
Average water per hour .. 19,483 Lb. 


Average temperature, 
economiser Since 
Ditto, leaving economiser 
Gas entering economiser . . 
oa leaving economiser 


feed water entering 
: o. eo eo 102.3 deg. Fah 

288.8 deg. Fah. 

720 deg. Fah. 

520 deg. Fah. 

5 to 7.5 per cent. 

119 deg. Fah. 

6.38 Ib. 

12,950 


Cc 2 “- . 

OS Fee ee ee eae 
Actual evaporation per pound of fuel fired. . 
The average B.Th.U.’s of coal... .. .. .. 


Test No. 2. 


Date .. July 2nd 1914 
Duration 8 hours 
Boilers. . a 

97 Ib. 


Average pressure (gauge). . 
Total coal-fired... .. .. 
Total water fed 
Ash returns bea tats 
Average coal per hour 
Average water per hour 
Average temperature, 
economisers é ‘ 
Ditto, leaving economisers 
Gas entering economisers 
Gas leaving economisers . . 


22,400 Ib. 
216 860 Ib. 
1,008 Ib. 
2,246 Ib. 
21,686 lb. 


182 deg. Fah. 
280 deg. Fah. 
674 deg. Fah. 
473 deg. Fah. 

9 to 1° per cent. 
164 deg. Fah. 
9.68 Ib. 


feed water entering 


bd * . “* 
CE RE a ek a oe 
Actual evaporation per pounds of frrel fired... 
In all probability someone will find fault with the writer's 
figures, and say that the boilers when hand-fired were not up 
to their best. As an answer to this, the writer suggests that 
they should run tests on a number of ordinary Lancashire 
boiler installations, when perhaps they will be a little surprised 
to find the average evaporation to be in the neighbourhood of 
6 Ib. to 6.5 Ib., and lower if no economiser is fitted. With the 
above type of stoker an average evaporation of 8 Ib. is easily 

obtained with a coal having a moderate heating value. 
I ought perhaps to add that I hold no brief for any kind of 

mechanical stoker. 
Rochdale, December 15th. E. R. Pearce. 


SOME FORGOTTEN PECULIARITIES OF SUPERHEATED 
STEAM. 

Sir,—If James Watt lived again now, and was asked to 

explain how it comes that saturated steam, with an effective 


pressure from 20 to 25 per cent. lower than that of highly super- 
heated steam, develops the same indicated power on the same 





Superheated Saturated 





















+275 deg 

Initial fastial 
Absolute Absolute 
Pressure Pressure 


198 los /50 Ibs. 
































Initial 
Steam vol. 
admitted 
3.77 Cub. Ft 
Internal 
Energy 
1389 B.t.u. 


Initial 
Steam vol. 
admitted 
3.77 Cub. Ft 
/nternal 
Energy 
13839 B.t.u. 


Piston Balanced in Cylinder by Unequal Superheated and 
Saturated Initial Steam Pressures. 

All values per Marks and Davis. Confirmed in regular working by 
dynamometer tests. James Watt proposed an engine worked by the 
*“contraction ” which, on the superheated steam side, necessitates the 
higher steam pressure. 
pistons as does the superheated steam at 20 to 25 per cent. 
higher initial pressure, he could not fail to remark that this 
effect, due to what he termed “‘ contraction,” was so well known 
to him that in 1769 he patented an arrangement for making use 
of this negative effect in superheated steam, which “‘ contracts ”’ 
during exposure in the steam cylinder, contrariwise to saturated 
steam, which does not. 

At the first glance, there are very many engineers who will 
not understand why an initial effective pressure of 150 lb. 
absolute saturated steam will perform on one side of a piston 
the same amount of work that is accomplished on its other side 
with 198 lb. absolute and at a super-temperature of + 275 deg. 
Fah. But careful study of the figures on the diagram, typifying 
this effect, and remembrance that the expansive power of 
superheated steam is about 27 per cent. less than when saturated, 
will readily enable one to understand why a steam engine—a 
locomotive, for example—will develop with saturated steam 
the same power as one using highly superheated steam, but with 
a reduced saturated steam pressure by about 20 to 21 per cent. 
on average. In recent tests with dynamometer cars, this fact 
has been so frequently demonstrated, in also testifying to the 
remarkable accuracy.of modern treatises on the properties of 
superheated steam, that a new interest attaches to James 
Watt’s patented a to constitute an engine working solely 
by the effect and due to a principle which even the lay reader 
will instantly gather from the figure. 


December 16th. Cc. R. Krne. 





COAL FOR THE ENEMY. 

Srr,—I have read the article on the above subject in your 
issue of the 27th ult., together with the letters of Mr. H. Vallentin 
and Mr. K. F. Knudsen, published on the 4th and 11th inst. 
respectively. The former gentleman quotes from Swedish 





official statistics giving particulars of coal imports into that 
country, and purporting to show a shortage of 415,000 tons of 
coal at the end of August, as compared with the corresponding 
period in 1913. On the other hand, the British figures given 
in the article, as I find on reference, are those issued by the 
Board of Trade. It is well known that the statistics of an 
exporting country do not generally agree with those of the 
importing country, and it will therefore be unnecessary to 
compare the two sets. Mr. Vallentin contends that the climatic 
conditions of Sweden rendered it essential for the imports of 
coal to be speeded up by the end of October in view of the 
shortage in question and for other reasons. The explanation 
put forward is feasible. But does your correspondent really 
wish your readers to understand in a period of war-time, when 
the trade of all civilised and non-belligerent countries, including 
the United States, is suffering indirectly from the effects of tho 
war, that the trade of Sweden alone is so flourishing as to be 
entirely unaffected by the prevalence of hostilities, and that it 
still requires for national a as large a quantity of coal 
in the present year as in 1913? If this is the contention, Mr, 
Vallentin is welcome to adhere to it, but I do not think I am 
the only individual who is prepared to reject it. 

As to the letter from Mr. Knudsen, my foregoing observations 
on the probable situation of trade in Sweden under existiny 
conditions of war and restriction of navigation are equally 
applicable to Norway. If the trade of the two countries i, 
being maintained on the same level as in 1913, they deserv: 
to be congratulated, but I entertain strong doubts as to thi 
really being the case. 

London, December 14th. A. W. 


A GERMAN DEBT TO BRITAIN, 

Sir,—The pre-eminence that Germany has gained in chemica| 
industry should not blind us to facts that tell in our favour 
In Dr, Ormanby’s paper, “‘ On Britain and Germany in relation 
to the Chemical Trade,”’ recently read before the Royal Society 
of Arts, he is reported to have said: “If the manufacture of 
iron had to become a great industry, it was necessary to develo; 
economic methods for the utilisation of the great deposits of 
low-grade phosphatic iron ores which were those chiefly avail 
able.” It may be quite true that the Germans, with their 
commendable perseverance, have solved metallurgical problem- 
by the aid of inorganic chemistry, just as the organic branch 
of the science has been made subservient to their needs in such 
great measure. At the same time, it must not be kept in the 
background that Germany owes everything to England in the 
matter of being able to work up her phosphatic ores for modern 
requirements in steel and iron. . 

The brilliant invention of Sidney Gilchrist Thomas, the 
unknown police-court clerk, developed as it was by the aid of 
his cousin, Percy C. Gilchrist, and the further assistance of 
Snelus, Riley and Cooper, is wholly English, and its history, 
besides forming an entrancing romance of modern science, may 
well at the present moment encourage us in the effort to regain 
that leading position in chemical industry to which past achieve- 
ment? entitle us, and which only crass neglect and short-sighted 
cupidity have lost for us. 

The case is especially encouraging, for there was every reason 
for the be-praised chemists of Germany to find a means of 
utilising the vast deposits of their country, and yet a modest 
Londoner, the son of a Welsh resident, made the discovery that 
has led to the utilisation of her immense stores of mineral 
wealth, bringing in millions to her treasury in time of peace, and 
placing her during war in the formidable position we now see. 

The early experience of Thomas fits in but too well with the 
estimate of the German character expressed by Sir William 
Ramsay, for we are toki: “‘ In Germany there was a short but 
severe contest with a powerful combination of North German 
steel manufacturers. These gentlemen attempted to work 
the process regardless of patent rights, and fought the inventor 
in the law courts, partly on technical legal grounds, partly on 
other pretexts.” On November 22nd, 1879, Thomas was, 
however, able to write from Berlin: ‘“ Beaten the enemy on 
his own ground ”—‘‘ Memoirs and Letters of Sidney Gilchrist 
Thomas,” edited by R. W. Burnie, page 134—showing that the 
spirit of fairplay was not yet dead in that country. 

In justice, it should, however, be stated that he met with a 
different reception in Austria, for a presentation was made to 
Thomas at Vienna, on behalf of the Prague Ironworks Company, 
“as a mark of their appreciation of his genius, as well as to 
express, though in a somewhat feeble manner, their gratitude 
for the benefits conferred upon the district by the basic process ” 
—op. cit., page 173. : 

The genius of Thomas was specially inclined to the solution 
of unsolved chemical problems, and in view of the elusive nature 
of the particular one to which his energies were devoted, and 
the success that crowned his efforts, though equipped only 
with comparatively elementary chemical knowledge, who can 
doubt the ability of our trained chemists to fill up the gaps in 
the industrial army needed to manufacture those goods that 
have already been produced, and for which there already exists 
a large demand amongst us ? 

A by no means small benefit derived by Germany from 
Thomas’s invention has been the phosphatic slag obtained as 
a by-product in the process, enriching that country’s agricul- 
tural interests to an incalculable extent. So well appreciated 
was this product that Germany contracted for all that was 
made in our own Cleveland before the English farmer got to 
know its value. In this connection it is interesting to note that 
he used to say: “ Impossible as with present lights it may seem, 
why should not ammonia be extracted from the air?” That, 
had he not been cut off in his prime, this problem might have 
been earlier solved is quite possible. Thomas died barely 
thirty-five years old, but not before laying Germany under a 
debt to England that her lately revealed intentions have ill- 
requited. F. J. R. Carvuwwa. 


Derby, December 16th. 





ENGINEER SALESMEN. 


Srr,—In your yesterday’s issue I notice an article reviewing 
a paper on salesmanship, reported in the November Journal 
of the Association of Engineering Societies, St. Louis. May I 
be permitted a comment on that article ? You say that there 
is a large field in the direction of technically trained salesmen. 
With that sentiment I entirely agree, but the question is how 
is it to be done ? You will forgive a personal reference, I am 
sure, but that is the point of view that I have in mind at the 
moment. I served my time in a Lancashire engineering works, 
being afterwards promoted to the drawing-office. Since then 
I have had 4} years in various drawing-offices, making in all a 
training of 2} years commercial, 4} in shops, 6 in various 
drawing-offices. Theoretical instruction has occupied my 
attention during this entire period. ‘ 

I claim that such ‘a training has thoroughly equipped me to 
discuss intelligently and helpfully matters that require to be 
discussed when making a sale. Nevertheless, what do I find ? 
When I apply to firms for a position in that capacity, I am either 
ignored or told that they must have men with selling experience. 
Every selling man must have a start, and given the start and 
the qualifications he will be successful. If he has all the qualifica- 
tions in the world, and does not get the opportunity of using 
them, he cannot do anything. 

Articles such as the one T seter to are very good, no doubt, 
and remarks such as those made by the author very inspiring, 
but how are the men possessing the qualifications to get in 
touch with enlightened employers who are willing to give them 


a chance ? 
_ December 12th. W. H. Morris. 
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RAILWAY MATTERS. 


since the outbreak of hostilities no fewer than 212 
f the operating staff of the District Railway, 
representing 20 per cent. of the total. engaged, have joined 
the forces. The dependents of all are provided for by 
the T.0.T, Mutual Aid Fund. _The regular weekly sub- 
scriptions paid in to that institution by the remaining 
employees are doubled ,by the company. 

[v is reported that work in connection with the Indo- 
Burma connection railway survey is to begin shortly. 
There are three possible routes to be surveyed, the coast 
route, the Manipur route, and the Yukon Valley route ; 
and the next season will be devoted to the survey of the 
first of these three. One of the principal reasons for 
beginning work at this time is the outcry which was raised 
when Burma was so completely cut off from the rest of 
the Indian Empire by the doings of the cruiser Emden. 

Tue people of Missouri on a referendum vote have 
rejected a ‘‘full-erew”’ Bill. The Brotherhoods left no 
stone unturned to get the Bill carried ; they covered half 
the posting stations with posters containing misleading 
statistics intended to make the people believe the “* full 





members oO 





crews” were necessary to avoid accidents. The railway 
companies’ reply took the form of newspaper articles and 
alvertisements which went to show that legislation would 
not avoid accidents and that the Bill would add 
500,000 dols. a year to the expenses of the railroads, for 
which their patrons must pay. The result was that 159,053 
voted for the Bill and 324,085 against it, an adverse 
majority of 165,032. It is hoped that there will be the 
sane result in other States. 

In a report presented to the Association of Railway 
Electrical Engineers, it is stated that more than one-half 
of the cars in use on the principal American railways 
are now electrically lighted. The number of cars so | 
lighted has increased from 11,017 in 1911 to nearly 
19,000 in 1914, an increase of about 72 per cent. 
The greatest growth has been shown by the storage | 
battery and axle generator system, while the number of 
head-end installations has increased by about one third 
the percentage of axle lighting installations. Nearly 
260,000 lead storage battery cells are now in use in the 
car-lighting field, compared with 32,000 nickel-iron cells, 
although the number of the latter has increased nearly 
six times in the last two years. 


In order to work the extensions of the electrically- 
equipped sections of the Italian State Railways now under 
construction, 34 new 3000-volt three-phase 16%-cycle 
locomotives have been ordered by the Government— 
18 of the 4-6-4 type, weighing 84 tons, from Brown, 
Boveri et Cie., and 16 of the 2—-6—2 type, weighing 68 tons, | 
from the Italian Westinghouse Company. According to | 
Electrical Engineering, both are driven by side-rods from | 
two motors, jack-shafts at the ends being employed in 
the former, but not in the latter. The motors develop | 
1300 horse-power each at 75 kiloms. per hour. By a 
combined arrangement of pole-changing and cascade 
connection four economical speeds are obtained, namely, | 
374, 50, 75 and 100 kiloms. per hour respectively. | 


A TEst is being conducted by the mechanical engineer- 
ing department of Purdue University, Lafayette, Ind., | 
to determine the effect of the impact resulting from flats | 
o1 wheels. These tests cover flat spots of various sizes on 
wheels carrying definite loads and running at definite 
speeds. It has been found that an imperfect wheel 
with a 3in. flat spot strikes the track with an impact of 
104,000 lb. when the car is going 16 miles per hour and is 
carrying a load of 20,000lb. It was also found that 
under similar conditions a flat spot only l}in. in length 
produced a blow of 20,000 lb., and the impact for spots | 
2in. long was 25,000 lb. A standard goods car was mounted 
in the test laboratory and special apparatus, including an 
instrument which recorded photographically the magni- 
tude of the blows, was employed to collect test data. 


A DESCRIPTION is given in the Electric Railway Journal 
of the equipment of certain lines of the New Michigan and 
Chicago Railway, which is the first 2400-volt continuous- | 
current line to employ a third rail. The line will be ready | 
for traffic shortly. The third rail is carried on special 
single-petticoat insulators 84in. high. A hole in the base | 
of the insulator fits tightly over a casting screwed to the | 
sleeper and a similar hole in the top of the insulator takes | 
the clip holding the contact rail. Both the rail and the | 
insulator are held entirely by their own weight. The 
contact rail is placed 32in. outside the adjacent track rail | 
and 8in. above the track surface except at turnouts, &ec. | 
At crossings an overhead wire is used, as is done in towns | 
and villages. Owing to the position of the contact rail, | 
the shoes project considerably from the side of the cars, 
and a folding bracket is provided so that they can be | 
drawn in when passing through towns. The longest | 
stretch of line is forty-two miles, and no feeders will be | 
employed other than the 801b. low carbon conductor | 
rail. Power will be supplied from both ends, however, | 
as well as through a short cross line at a point about the 
middle. 


Tue North Staffordshire Railway Company has sub- 
stituted electrical for horse haulage on the Harecastle 
Canal tunnel, constructed by Telford in 1827. There 
is a width of 14ft., and towing peth about 5ft. wide for 
horses. Owing to mining subsidences, horse haulage 
became difficult, the towing path in some parts being 
under water. The adoption of electric haulage presented 
some engineering difficulties, as owing to the lowness 
of the tunnel roof, an overhead trolley wire could not be | 
used, A cable of four steel ropes has, therefore, been laid 
through the tunnel with an anchorage at each end, and 
the haulage boat is attached to this cable. The current 
cannot be conveyed direct from the generating station 
to the haulage boat, and the necessary supply of electricity 
is derived from accumulators carried in a special barge 
linked up with the hauling boat. The power is generated 
at a special station which has been erected at the Chatterley 
end of the tunnel. Each accumulator barge carries 
sufficient power for several] journeys, and whilst one is in 
active service the accumulators of the other are filled at 
the generating station. The haulage barge is capable 








of pulling along seventeen loaded barges, each carrying 
20 tons, and of accomplishing the journey through the 
tunnel in forty minutes. 





\ 


NOTES AND MEMORANDA. 


Mr. H. N. Munro, in a paper recently read before the 
Junior Institution of Engineers, said the commercial 
possibilities of aluminium became evident in 1887, when 
Hall in America and Héroult in France produced the metal 
by electrical means. For electrical purposes aluminium 
was fast becoming common. Overhead transmission 
lines constructed in aluminium showed a great saving over 
equivalent copper lines, a saving of as much as 10 to 
25 per cent. being effected, depending on the size and nature 
of the system erected. 


A CONTEMPORARY records the conversion of a steel 
smokestack into a feed-water tank at the power station 
of the Topeka Edison Company. A new smokestack was 
found"to be necessary, owing to the increasing load on the 
plant and a concrete-type stack was accordingly erected. 
When used as a smokestack the original steel tube was 
200ft. high and 8ft. in diameter, but as soon as the duties 
of supplying draught were transferred to the new concrete 
stack the steel stack was greatly reduced in height. A 
0.625in. plate made of reinforced boiler iron was also placed 
inside and near the base of the stack, converting it into a 
35ft. by Sft. water tank. Now water from the wooden 
tanks of the company’s water-treating system is pumped 
into this steel container and later is delivered to the feed- 
water heaters by gravity. 


In a note communicated to the Académie des Sciences, 
Mr. G. Lippmann draws attention to the utility of the 
Hughes induction balance for discovering metal in military 
surgery. The balance consists of a battery and inter- 
rupter, in series with two primary coils, on which are 
wound secondary coils connected in series with a telephone ; 
the leads are crossed, and the coils are exactly alike, so 





that normally their effects are exactly neutralised, and | 


no sound is heard in the telephone. When, however, a 


| metallic body is placed near one of the coils, the eddy 


currents induced in the metal react upon the coil and 
disturb the balance, so that a sound is heard in the tele- 
phone. When the metal is magnetic, as in the case of 
splinters of shell or German bullets, the effect is much 
increased. Thus the device can be used to indicate the 
presence, and to some extent the nature, of a metallic 
body, and its approximate position. 


ALTHOUGH both pitchblende and uranium ochre have 
been known for many years as occurring in the Gaya dis- 
trict of India at the Singar mica mines, very little serious 
effort to ascertain the amount available has been made. 
It appears, however, from the report of Mr. M. C. A. 
Crump, of Bombay, who has been on a tour of the Bihar 
and Orissa provinces in North-East India, that mining for 
pitchblende has been started. He states that a mine on 
Abrakhi Pahar, a small hill about half a mile due east of 
the village of Bhanekhajs, is being worked. It is only 
42ft. deep, as progress is necessarily slow in the absence of 
mechanical appliances, but already over 8 cwt. of pitch- 
blende has been won. The concession was obtained in 
March, but practically no prospecting has been done 
except at Abrakhi Pahar, although outcrops of triplite, 
with which pitchblende is often associated, have been 
found in other parts of the estate. 


Tue Journal of the Institution of Electrical Engineers 
for December Ist contains an account of some interesting 


| experiments made at the National Physical Laboratory 


by Messrs. S. W. Melsom and H. C. Booth on the tempera- 
ture rise in twin flexible wires such as are employed in 
ordinary electric light installations for pendent lamps 
with shades. It was found that, with lamps consuming 
55 watts and upwards the temperature rise at the cord 


| grip was in many cases 24 deg. Cent. or more, that is to 


say, twice that allowed by the wiring rules of the Insti- 
tution, and high enough to destroy gradually the rubber 
insulation on the wire and to weaken the silk covering. 
This was due to heat from the lamp and was irrespective 
of any heating of the wire itself due to the current passing. 
Similar observations were made in the case of flexible wires 
leading to electric irons, hot plates, &c. The temperature 
observations were in all cases by means of minute thermo- 
junctions placed at the points tested. 


AccorDING to an American contemporary, an experi- 
mental stretch of what is termed a glass road has been laid 
down on a portion of the new Lincoln Highway in Illinois. 
Thirteen barrels of a by-product of glass manufacture were 
sent to the convict road-making camp from a big glass 


| works for experimental use on the new trans-continental 


highway. Packed in airtight receptacles the substance 
is said to have the consistency of molasses, but when ex- 
posed to the atmosphere it forms a translucent kind of 
glass, useless from a glass-making standpoint and usually 
thrown away.- The liquid was mixed with clean crushed 
stone by the convicts and the resultant material distri- 
buted over the highway in the same way as concrete might 
be. It hardened and formed a surface declared to be as 
lasting as concrete and much smoother. Some American 
road experts declare the weather will have a deleterious 
effect, but others think it will be found to be durable. 
Motorists who have used the stretch are, it is said, 
favourably impressed. 


A PIECE of apparatus no bigger than half an inch of 
ordinary lead pencil, but which marks an advance in prac- 
tical telephony, was shown by Dr. P. de Lange, of Utrecht, 
at a recent meeting of the Royal Society, to which he was 
invited by Lord Rayleigh. The electro-magnet and 
diaphragm of the ordinary telephone are eliminated, and 
for them is substituted a loop of very fine platinum wire 
within a small cover pierced with a minute hole. As 
currents pass through the wire they cause small increases 
and decreases of heat, and the consequent expansions and 
contractions of the surrounding air become evident as 
sound. Owing to the smallness of the receiver it can 
be put in the ear, and sounds are not confused by extra- 
neous noises, while the faithfulness with which the intona- 
tions of the voice are transmitted is remarkable. The 
whole apparatus is more compact than the ordinary 
instrument and the cost is low. The specimens used by 
Dr. de Lange were made in the laboratory of the Univer- 
sity of Utrecht, under the supervision of Prof. Zwaarde- 
maker, and though he has been demonstrating with them 
for over six months, they do not show the slightest wear 
in spite of the extreme thinness of the wire employed. 





MISCELLANEA. 


THE Patent-office has announced that the price of Printed 
Specifications of Inventions is to be reduced from: eight - 
pence to sixpence, including inland postage. 

In November only 8061 workpeople were reported. to 
the Board of Trade as being involved in labour disputes, 
as compared with a total of over 55,000 in November 
last year. 

A suRVEY of events shows that through mine cisasters 
Sweden has already lost eight ships and fifty to sixty lives, 
Denmark six vessels and six lives, Norway five vessels 
and six lives, and Holland three vessels and fifteen lives. 
It is estimated that the loss to Sweden of these vessels and 
their cargo will amount to over £500,000. 





Tue Board of Trade has announced that reductions have 
been made in the rates of premium charged for the insur- 
ance of hulls under the Government war risks insurance 
scheme, as follows :—The rate for a single voyage is 
reduced from 20s. to 15s., and the rate for a round voyage 
or for a time policy for three months is reduced from 40s. 
to 30s. These alterations took effect yesterday. 


THE Secretary of the Admiralty makes the foilowing 
announcement through the Press Bureau :—“‘ An interest- 
ing record in ship construction has been established in the 
building, at Messrs. Cammeli, Laird and Co.’s yard at 
Birkenhead, of his Majesty’s new light cruiser Caroline. 
Her keel was laid on January 28th, 1914; she was 
launched on September 21st, and delivered complete on 
December 17th, after satisfactory trials on December 
15th, the contract date of delivery having been May 2!\st, 
1915. 

In no direction has the equipment of the light car 
progressed more satisfactorily than in the adoption of 
dynamo lighting sets. The latter are now neat, reliable, 
and simple. At the same time, the difference in the first 
cost of the equipment will make acetylene lighting popular 
foralong time to come, more particularly with the extended 
use of dissolved acetylene, the convenience of which in 
fits latest form renders it a great rival to electric lighting. 
Where, however, the latter scores is that the entire set of 
lamps, including the tail and dashboard lights, is worked 
off a single plant, which is one that needs practically no 
attention, while the current can be used for actuating the 
horn and a self-starter. 


On Saturday, December 5th, an electric lighting station 
was opened at Whitstable. The generating plant consists 
of two 50-kilowatt Crompton dynamos driven by Hornsby 
horizontal single-cylinder suction gas engines, of ample 
size to give suitable overload capacity. These operate 
in conjunction with a 130-cell D.P. battery of 400 ampére- 
hours capacity and a 10-kilowatt booster. A feature of 
the Whitstable undertaking is that the mains are wholly 
overhead. About six miles of route have been equipped, 
with wooden poles and bare copper wire, the only exceptions 
to the latter being certain insulated spans crossing tele- 
phone wires. The feeders are arranged horizontally and 
the distributors in a vertical plane on the poles ; an earth 
wire is carried along over the other wires and is earthed at 
each pole by a galvanised iron earth wire, lightning 
arresters being provided in the station. The pressure of 
supply is 230 volts at the consumers’ terminals. 


AccorDING to the Electrician, at a convention of the 
Kansas Gas, Water, Electric Light and Street Railway 
Association a paper was read by Prof. A. A. Potter de- 
scribing the effects produced by washing three car loads 
of Kansas coal for boiler use. The author said that the 
effect of washing on the boiler operation was that the 
total amount of ashes handled with washed coal was 
22.7 per cent. less than with unwashed coal. As a 
result of the better fuel, evaporation of the boiler in 
pounds of steam per hour from and at 212 deg. Fah. was 
increased 23.6 r cent., evaporation of the boiler per 
square foot of heating surface was increased about 
20 per cent., horse-power rating of the boiler was increased 
20 per cent., and the total efficiency of the boiler, furnace 
and grates was increased 10.7 per cent. Prof. Potter 
also stated that about 17 per cent. of the coal was elimi- 
nated in washing, but that this residue was used in a gas 
producer and did not represent a total loss. 


Tue Canadian Government will start almost at once 
on the improvement of the wireless telegraph station at 
Cape Race, Newfoundland. The work will be done during 
the winter, since there is less use for the wireless during 
this season, and by the spring, when navigation of the 
St. Lawrence route opens, the capacity of the station will 
be greatly increased. It is proposed to double the present 
radius of communication. The range now is something 
over 400 miles. This will be brought up to between 800 
and 1000 miles. This station, like the others on the New- 
foundland and Canadian seaboards, was taken over by 
the Admiralty at the outbreak of the war, and since then 
has been operated to its fullest capacity. During the 
winter these waters will be less frequented, and most of 
the work of improvement can then be done without inter- 
ference with regular operations. A Canadian fishery 
cruiser, however, will be kept in the vicinity of Cape Race 
in order that there may be no interruption during the 
progress of th> work. 5 


Tue Times states that the Berlin correspondent of the 
Handelsbla7, according to a Reuter telegram from Amster- 
dam, makes some interesting remarks on the economic 
situation. He says that the disturbance of economic life 
has caused far greater disorganisation in Germany than 
in 1870. German industry is now engaged in meeting 
disorganisation with reorganisation. The greatest losses 
have been suffered by the machinery, iron, coal, textile, 
sugar, paper, and chemical industries. For some industries 
the problem has been to shift the market for the goods. 
Other industries had to change the nature of their produc- 
tions. The great organisations of manufacturers have set 
themselves ‘‘ to avoid the dissipation of economic power 
and to utilise the available power in the most rational 
manner.” They make joint applications when the 
Government asks for tenders, and are “‘ generally successful 
in obtaining the orders.” The great electrical concerns 
have to a large extent changed their articles of production. 
Factories which before the war produced iron railings or 
sewing machines are now manufacturing shells. 
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The Need for a Board of Industry. 


In another place we report at some length the 
proceedings at an important meeting of the British 
Engineers’ Association held at the Midland Hotel, 
Manchester, on Tuesday. In the course of that meet- 
ing Mr. Wilfrid Stokes, the chairman of the executive 
committee of that body, laid down very clearly 
what we may assume to be the views of the associa- 
tion on the inadequate support accorded by the 
British Government to the industrial interests of the 
country. In these days, when manufacturers are 
being urged to capture German trade, it is 
natural for the critic to ask, ““How are they to do so 
unless they are properly supported by the Govern- 
ment?” In other words, it is easy to indulge in 
destructive criticism, but quite a different matter to 
point out a remedy for the evil. It is precisely because, 
after criticising the methods of the powers that be, 
Mr. Stokes suggests a definite line of action for over- 
coming these difficulties, that his speech is of great 
value. It is probable that few of our readers will 
hold the view that the Board of Trade, as at present 
constituted, and the diplomatic and consular services 
as carried on by the Foreign-office, are adequately 
equipped for encouraging and protecting our foreign 
trade. The Board of Trade was originally intended 
to deal primarily with transport; that is to say, 
everything which has to do with our shipping, 
railways, and other carrying agencies. It was, in 
fact, what in some countries is known as a Board of 
Communications; a Board which controls the 
great arteries of commerce ; a Board of Trading 
rather than a Board of Trade. We have nothing 
to say with regard to the manner in which it 
carries out these functions, nor have we here to 
deal with the manner in which it handles bankruptcy, 
patents, or labour, and conducts the hundred and one 
other functions it now has to fulfil. But we cordially 
agree with Mr. Stokes that it is intolerable that at 
the present day a department, which is expected to 
carry out properly these multifarious duties, should 
have tacked on to it, as a sort of accessory, the con- 
trolling of the foreign trade on which the prosperity 
of Great Britain relies. 

Mr. Stokes suggests as a practical remedy the 
formation of a “ Board of Industry,” a separate 
Government department of the first order, whose 
business it would be to safeguard and watch over the 
trade interests of our industrial community. In 
this we agree with Mr. Stokes entirely. It is clear 
that if our Government is possessed of the proper 
machinery for safeguarding the interests of the actual 
producer the trade of the intermediary will find itself 
cared for in the process. The time has certainly come 
when such a Government department should be 
created. It is to our manufacturers and workmen 
that we look to produce those articles on which the 
Empire, as a commercial unit, depends. Such a 
department should rank with the Treasury, the 
Foreign-office, and our military departments, and 
the president of such a department should be the 
very best business man in the country. The destruc- 
tive influence of party politics should not be allowed 
to interfere with the working of such a department. 
Just now the War Departments are necessarily the 
most important in the country, but in times of peace 
an Industrial Department would do more towards the 
permanent prosperity of the country than any other, 
as it would be the greatest money-producing machine. 
Mr. Stokes holds the view that, just as it has been 
found necessary that the Admiralty and the War-office 
should be under the control of men who essentially 
understand their subjects, and that such men should 
be advised by experts on naval and military matters, 
so it follows logically that the President of a Board of 
Industry should be advised by men who are thoroughly 
experienced in the intricacies of production and 
distribution, as otherwise the creation of such a 





Board would mean merely the extending of the 
inefficiency of the present system. He points out 
that the cost of running the Board of Trade as at 
present constituted amounts to the ridiculous sum 
of 34d. per £100 of the foreign trade of the country. 
How much of this munificent sum is expended on 
communications, bankruptcy, labour, and other 
matters we do not know, but it is probable that very 
much less than the odd halfpenny is expended on 
the furtherance of the interests of our overseas trade. 
We shall not labour here the point so often made 
as to the inefficiency of our consular service. 
The main function of a consul is not to increase 
British business. “Just as we have an Army 
and Navy,” says Mr. Stokes, “to defend our 
country, so we should have bodies of trained men 
all over the world to defend our trade.” In other 
words, he would relieve our consuls of that accessory 
to their other multifarious duties, the forwarding 
of British industrial interests. In our own Possessions 
he would increase the number of our Imperial Trade 
Commissioners and he would equip them with ade- 
quate stafis and offices, and in foreign countries he 
would increase the number and the powers of our 
commercial attachés. The commercial attaché, more- 
over, should no longer be a junior in the diplomatic 
service. He should be a man selected for his 
business ability and experience and should be 
a direct servant of the Board of Industry and 
appointed by that body to one or another of our 
various embassies and legations. He should be able 
to speak and act in matters concerning trade 
interests with full authority. We take it that he 
would be the actual head of the other industrial 
representatives placed throughout the particular 
country in which he was serving. By such means 
as this, and by no other, could we hope to get 
a service throughout the world which would be 
capable of safeguarding intelligently British indus- 
trial interests. But even it would be rendered of little 
value unless the work done by such men were to be 
treated very differently from the manner in which 
that of our present consuls is treated by the Govern- 
ment at home. The reports of these gentlemen, 
necessarily inadequate as they are, go first for revision 
to the Foreign-office, which knows little about British 
trading matters. From there they are handed on ‘to 
the Board of Trade, which further waters them down, 
with the result that when issued to the public they 
are insipid and valueless. It is therefore the 
efficiency of the central body i , the 
Board of Industry—that would determine the 
effectiveness of the plan put forward by Mr. Stokes 
In dealing with this portion of his difficult pro- 
blem, however, Mr. Stokes is as distinct and direct 
in his recommendations as in the rest of his theme. 
The function of the President is not merely to consult 
the members of his Council, but to act on their advice. 
The Council is to be composed of a number of leading 
business men whose reputation is such as to place 
them above the suspicion of “axe grinding,” and of 
representatives nominated by the High Commis- 
sioners of the various self-governing Colonies and by 
the Agents for the Crown Colonies. There wouid 
be a Parliamentary Secretary, who might be a member 
of the Government for the time being, but whose 
functions would be merely those of mouthpiece of 
the Board of Industry in dealing with parliamentary 
matters. Above all, everyone holding any important 
position in the Board of Industry at home would be 
a man fitted by his training for the purpose, and the 
same qualities would be expected in all the trade 
commissioners, commercial attachés, and their sub- 
ordinates in their respective localities. 

We do not disguise from ourselves the fact that 
the scheme now propounded is of an extremely ambi- 
tious nature, but we venture to say that it is an 
ambition which is well justified. We cannot doubt 
that if the scheme were put into effect, it would 
provide a solution of the greatest difficulty which 
stands in the way of our foreign business. And 
how is that end to be accomplished? It can 
only be done by a co-operation between all the 
trade associations who have to do with our indus- 
trial interests. The British Engineers’ Association, 
with which Mr. Stokes is more particularly iden- 
tified, is unquestionably a good centre from 
which to make a start. Few are aware of the 
very important role played by this organisation in 
urging the Government to regard the engineering 
industry seriously, for hitherto it has carried on its 
work very unobtrusively. In fact, sometimes the 
newspapers have complained that it does not 
give enough publicity to its doings. The nature 
of much of its work, however, does not lend 
itself to publicity, and it is only when some important 
matter affecting the interests of the industrial com- 
munity requires elucidation that it comes out of its 
shell ‘so completely as was the case at the recent 
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Manchester meeting. Whatever the ultimate success 
of the suggested reforms may be, they are of vital 
interest, not merely to engineers, but to everybody, 
and they are deserving of the utmost attention at the 
present time. It is not a question of party politics. 
It is not a question that divides master and man, for 
it is as important to the one as to the other. The 
war has gone far to teach the people of England how 
little their trade interests have been supported in the 
past by the Government, and we are perfectly sure 
that our industries between them are capable of 
bringing about any reasonable reforms in this respect 
if they choose to use their united power to effect this 
purpose. 


The Battle of the Falklands. 


Ir will be admitted as readily in Germany as in 
this country that the battle off the Falkland Islands 
on December 8th is the most important naval engage- 
ment of the war, both as regards the number and 
quality of the ships taking part in it and as regards its 
effect upon the whcle campaign. The reputation of 
the British Navy was lowered when the Good Hope and 
the Monmouth went down and the Glasgow and Otranto 
were put to flight; it has been raised by the brilliant 
leadership of Admiral Sir Doveton Sturdee and by 
the master stroke which launched secretly against 
the German fleet a squadron powerful enough easily 
to overwhelm it. Although it is not difficult to guess 
what ships Admiral Sturdee took to sea with him, 
it would be improper to make our guess public. 
Suffice it to say that once the German fleet was 
sighted its only chance of safety lay in its heels. It 
probably made a dash, not only to get away from its 
pursuers, but to reach a line which would give it some 
chance of returning to home waters, as the German 
ship Berlin did some days before. In this object 
the superior speed of Admiral Sturdee’s best vessels 
and their superior gun power defeated it. The fight 
was no doubt a running fight, and a running fight 
at a great disadvantage to the Scharnhorst and 
Gneisenau, which were probably struck without 
being able to strike back. Had they been able to 
use their guns effectively our casualties could not 
have been so absurdly small as they were; a single 
shell could have done all the damage our fleet 
suffered. It looks somewhat as if they were over- 
taken one after the other. The Scharnhorst was first 
overhauled and first sunk; two hours later the 
Gneisenau shared her fate. These were matters for 
Sturdee’s bigger ships. His smaller vessels tackled 
the smaller German ships. The Leipzig and the 
Niirnberg fell to their share. 

Little by little, as one naval action follows another, 


light is bemg thrown on the various war problems 


A few 


that have been discussed in times of peace. 


big facts are beginning to stand out and the lesser fry 


are gradually taking their proper place in the picture. 
Early events, notably the loss of the three cruisers, 
gave undue weight to the submarine. 
seemed that Admiral Bacon’s theories were about to 
be justified) Then came the unfortunate action 
off Chile, followed by the glorious one off the Falk- 
lands. The destruction of the Emden by the Sydney, 
of which an admirable account was given in the 
Times on Tuesday, is another case in point. The 
Sydney’s guns overbore the small pieces of the 
Emden. In not one of these actions were submarines 
engaged, and it is safe to say that had such vessels 
accompanied the ships of either Power they could 
not have been used. All three actions were decided 
by gun power and by gun power alone; the torpedo 
had nothing to do with it. If these may be taken 
as small examples of what a general engagement 
would be like it would be almost safe to conclude 
that it is unnecessary for first-class ships to burden 
themselves with torpedoes. Their proper weapon is 
the gun, and the gun can do what the torpedo never 
can do. The evidence in favour of the gun is over- 
whelming. Given the fact that two ships can get 
within range of each other, that which is able to 
throw the biggest shell will win. Smaller guns, 
even 6in., seem to be of little importance, where 
bigger pieces come into play, and we shall have to 
revise all our old theories about the value of weight 
of metal in a broadside. Thus, Sir Philip Watt’s 
design of the Dreadnought is fully justified. A 
Dreadnought should be able to fight an action with- 
out firing anything less than her main armament. 
Her big guns would destroy her opponent without 
any help from the secondary pieces. It is calibre 
that counts, and in estimating the value of fighting 
ships in the future we shall have to consider the 
primary armament only. Whether the smaller pieces 


will be useful for the repulsion of mosquito attacks 
from destroyers and similar light vessels remains 
It is one of the things that war has yet 

So far, in the only two actions of 


to be seen. 
to teach us. 


For a time it 





importance in this connection the smaller vessels have 
been told to clear off as quickly as possible and leave 
the contention to the big ships. Small vessels have 
not made a concerted action on a big ship and the 
light guns have not been tried on the particular duty 
for which they were intended. The time may come 
for them to prove their value. It must, however, 
be observed that if two battleships engage they 
can so pound each other with their huge shells that 
there is little probability of a 6in. gun being left 
available for service even after a brief engagement. 
In all likelihood one or other of the vessels would be 
knocked out and set on fire and, if not sunk, would 
be at the mercy of any smaller craft that chose to 
give her the coup ae grace. The conflagration caused 
by shell is a matter of much moment, of which we 
expect to hear a great deal when the war is over. 
Everything points in the same direction; the big gun 
—that is a gun bigger than anything your opponent 
has—is master of the situation. The fate of the Good 
Hope may be advanced as an argument against this 
view. She had 9.2in. guns, whereas the Scharnhorst 
and Gneisenau had only 8.2’s. As a matter of fact, 
the argument is all the other way. The two British 
ships had only two big guns between them, and thirty 
6in. weapons. On the German side there were only 
twelve 5.9in. guns and no less than sixteen 8.2’s. 
Our 6in. batteries were useless; we know little or 
no harm was done to the Germans by them. 
Nothing but the greatest luck with her main 
guns could have saved the Good Hope, nothing 
at all could have saved the Monmouth; both 
were doomed from the moment the Germans 
decided to accept action. An extraordinarily inter- 
esting question with respect to armour is raised 
by both actions. In both cases the superior force 
received no damage worth mentioning. Some ships 
were not struck at all. Onthe other hand, the armour 
on the weaker force gave it no advantage. We can 
say no more than that it may have delayed its fate. 
Hence we have the problem, given superior gun 
power and speed, can we dispense with much armour ? 
In other words, can the cruiser always take the place 
of the battleship? We have not yet the material 
to answer that question. 

We do not see any escape from the deduction to 
which the brief consideration of these two actions 
leads, and we do not want to escape from it, for it 
is comforting to know that the theories on which our 
Navy has been reborn are being justified. Where 
weight of big shell per broadside is the basis of com- 
parison we need fear no rival. What happened in 
small off the Falklands would happen in big in the 
North Sea if the German fleet should be driven out 
of its stronghold to fight. It could not risk a direct 
action with our far more powerful guns, and would 
attempt to take to flight, as the Scharnhorst and 
Gneisenau did, with the intention that those vessels 
which escaped might harass our trade. In a running 
fight we should have the same superiority as in a set 
action. Against our thirteen-point-fives and fifteens 
Germany could bring only elevens and twelves unless 
the Germany mystery ship “T” with her reputed 
eight fifteens is ready for sea. German tacticians have 
known this ever since their first surprise at finding our 
fleet ready for war, and they are doubly convinced of 
it since they have studied the results of their own 
and of our successful actions. The secret of sea power, 
numbers apart, is big guns, and lots of them, on 
fast ships. 


Automobile Manufacturing and the War. 


Tue Institution of Automobile Engineers is, we 
think, very wise in directing its energies at the present 
time towards the assistance of motor car manufac- 
turers in the special difficulties which have been 
brought upon them by the war, and it is by taking 
upon itself work of this sort that such a body justifies 
its existence. Last week Mr. L. H. Pomeroy, of the 
Vauxhall Motor Company, read a paper on this 
subject at Birmingham before a large gathering. 
The author, after detailing the parts, such as stamp- 
ings, forgings, steel castings, &c., which have hitherto 
been obtained from the Continent, complained that 
British stampers “display a lack of knowledge of 
the physical characteristics of the materials they 
are stamping : that they dispense with the preliminary 
hand forging of parts, so that the material is over- 
heated, in order to obtain easy working from the bar 
or billet ; that they display a lack of appreciation of 
the value of heat treatment after stamping and of 
the need that the finished stamping shall conform 
closely to its ultimate shape.” He admitted that 
some of these difficulties might be due to the large 
number of steels with which the stamper is required 
to work and suggested a limitation in their number. 
He then went on to point out the need for co-opera- 
tion between the stamper and the designer, so that 





the design should be such as could be most easily 
worked by the stamper and result in a stamping with- 
out inherent weakness due to the design alone. He 
then asserted the need for greater technical know- 
ledge on the part of travellers, so that they might be 
able to discuss the practicability of any suggestions 
made by the buyer. The author also dealt with other 
aspects of the problem ; but as the discussion centred 
round those which we have already quoted, we need 
not go into them here, and we would refer those who 
desire further information to the paper itself. 

We must admit at once that we were 
disappointed at the very poor attendance of repre- 
sentatives of motor car manufacturers to support 
Mr. Pomeroy in his campaign. Birmingham may 
almost claim to be the centre of the motor car industry, 
and yet not half a dozen well-known men took the 
trouble to be present. Hence the steel makers, 
who, thanks largely to the keen interest taken by the 
Master Cutler, Mr. W. H. Eilis, were present in vreat 
force, had the whip hand in the line they took in the 
discussion, that of disclaiming responsibility for the 
state of affairs which certainly now exists. Those who 
will not help themselves do not deserve to be helped, 
and we cannot see that the fact that they are busy 
with Government or other orders forms any excuse 
for the motor-car makers’ failure to co-operate in the 
solution of what is undoubtedly a burning question. 
The subject of heat treatment occupied a prominent 
place in the discussion. Mr. Remington, represent- 
ing the Wolseley Company, suggested that it should 
be carried out by the automobile manufacturer after 
receipt of the stampings. This course might be 
followed by large firms like the Wolseley Company, 
which has a big enough output to keep such a depart- 
ment in full work, but it would not suit the smaller 
motor car maker. One speaker stated that in the 
case of a certain firm the makers of the steel insisted 
on the stamping being returned to them for heat 
treatment, so that they could take responsibility for 
parts made of steels of their brand. Another point 
cognate to the last was made when attention was 
called to the enormous variety in the specifications of 
those steels which stampers have to work, one 
speaker stating that he had dealt with no less than 
thirty-four different kinds in ten months. Such a 
state of things is an absurdity, and it is obviously 
impossible for a stamper to know all about the pro- 
perties of so many brands or to be able economically 
to give the correct heat treatment to each one, or 
even to treat each correctly in the process of working. 
Our own feeling is that it does not matter an atom 
to the automobile manufacturer what the composition 
of the steel is so long as the material gives him the 
results he wants without unnecessary difficulties in 
machining, and we hold that the stamper should be 
responsible for the work turned out by him. We 
cannot think it is right that the automobile manu- 
facturer should furnish the stamper with a specifica- 
tion and then expect him to be responsible for the 
quality of the stamping. Under such circumstances 
the stamper has all sorts of things to learn about the 
methods of working each new steel, and many serious 
objections can be seen to such a course. Our sug- 
gestion is that the steel makers, the stampers, and 
the motor car manufacturers should, as‘a first step, 
establish suitable tests. Let them agree that a 
stamping for such and such a part of a car must show 
certain qualities of hardness, elasticity, elongation, 
impact resistance, &c. It will then only be necessary 
for the motor car maker to order his stamping to 
give these results, leaving the stamper to use whatever 
steel he likes and treat it how he likes, he being fully 
responsible for the test piece on each individual stamp- 
ing giving the results demanded. Such a course 
would allow the stamper to make himself thoroughly 
conversant with all the properties of one or two special 
steels, would allow his men to become perfectly 
acquainted with the correct method of working those 
steels, and would definitely fix responsibility on a 
man who has control of all the conditions and on whom 
responsibility can therefore be fairly placed. We are 
only sorry that this point was not fully discussed at the 
meeting, but it was decided to appoint a committee 
of steel makers, consisting of Messrs. Brearley, Dicken- 
son, Flather, a representative of Kayser Ellison and 
Co., and Dr. Hatfield, to confer with a committee of 
automobile manufacturers and to discuss the question 
of the limitation of the number of steel specifications. 
Thisis a step in the right direction, and the committee 
may perhaps extend its deliberations a little further 
and affix responsibility for resulting products ; at all 
events, we trust that this suggestion may receive 
their consideration. 

In so far as the discovery of any new source of 
supply for stampings and castings is concerned, we 
are afraid the meeting was a failure, as the discussion 
focussed itself on technical subjects rather than on 
those of more immediate practical urgency. The 
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chief value of the meeting in this direction will lie 
rather in the amount of attention which has been 
drawn all over the country to the need of such sup- 
lies, and we shall no doubt learn in the near future 
of numbers of firms which have hitherto undertaken 
stampings for other classes of work than autmobiles 
coming forward and offering their services in this new 
field. Another very important subject received a 


share of attention, and that is the general ignorance | 


on the part of travellers of steel firms of the technical 
side of steel manufacture, and even of the properties 
of the steels they are trying to sell. In this con- 
nection we may be permitted to direct attention ‘to 
our remarks last week on Engineer-salesmen. Mr. 
Pomeroy suggested that it would be very much better 
if the technical heads of steel-making concerns were 
to confer with the technical sides of automobile 
manufacturing firms, so that one party could put for- 
ward the results desired to be obtained under some 
new conditions, and the other party could say at 
once, without reference to the works, what possibility 
there might be of meeting the requirements and what 
steels would be suitable, or of noting the requirements 
with a view to carrying out experiments in the direc- 
tion indicated. Altogether, in spite of failure in 
some directions, the meeting must have done an 
enormous amount of good in bringing the subject 
under the direct notice of the heads of the steel people 
and in directing their attention to the need for greater 
co-operation with the automobile manufacturer. 


Accident at the Greenwich Power-house. 


A BREAKDOWN at the London County Council’s 
generating station on the evening of December 11th 
caused an enormous amount of inconvenience. The 
current failed at about five o’clock, and although the 
supply was renewed on the following morning, the 
car service was curtailed for several days. This is 
not the first failure at the Greenwich power- 
house, but it is certainly the most serious, and may 
be classed as one of the worst accidents of the kind 
that has ever occurred in London. It is only when 
trouble arises that the public fully appreciates what 
important establishments the London power-houses 
are No doubt on last Friday evening—which, 
unfortunately, was very wet—many people ex- 
pressed their opinions of the London County Council 
in very unmistakable terms ; but if they understood 
how easily and in how many ways the working of a 


station can be upset, an occasional stoppage of short 
duration would not create very great surprise. In 
the best designed stations there is always a possibility 


of something serious happening, and in view of the 
inconvenience the arrest of a large plant involves it 
seems to us that the sooner the power systems are 
linked up so that they can assist one another, the 
better it will be for everyone concerned. 

Wha engineers are naturally interested in is how 
the Greenwich breakdown occurred, but on this 
point the London County Council officials do not 
appear anxious to say very much. All we have been 
able to learn is that an oil cooled transformer exploded 
and the burning oil destroyed or partially destroyed 
the generator cables. A complete shut down was 
therefore inevitable. The explosion of a transformer 
is a very rare occyrrence ; in fact, it is practically 
unknown. Curiously enough, however, we published 
in our last issue a paragraph bearing on this matter. 
In this case a man held a light over the sight-hole of 
the oil tank and a violent explosion ensued. As the 
temperature of the oil was not greater than 34 deg. 
Cent. and the flash point 140 deg. Cent. the explosion 
could not have been due to oil vapour. Experi- 
ments were therefore conducted with an extra high- 
tension discharge under the oil and a sample of the 
resulting gas was collected. It was proved to contain 
a considerable percentage of hydrogen. This seems 
to indicate that the accumulation of an explosive 
gas in transformer tanks and closed oil switches is a 
thing to be reckoned with, and guarded against 
accordingly. With the scanty information available 
it is impossible to say whether the oil was mainly 
responsible for the explosion at Greenwich, or whether 
the trouble was due simply to a bad short circuit 
within the transformer case. The transformer, it 
seems, was antiquated and defective, and there can 
be small doubt that a static discharge or short circuit 
was at the root of the evil. Had it been an air-cooled 
transformer a short circuit inside would not have led 
to such disastrous results, for insulating oils are 
unfortunately highly inflammable. Nevertheless not 
many years ago a sub-station on one of the London 
tube railways was put out of action for a considerable 
period by an air-cooled transformer burning out, the 
fire destroying many of the cables. 

The destruction of cables by fire is by no means a 
new trouble. Years ago this accident frequently 





occurred, and to prevent its repetition fireproof 
cables were introduced. In most modern stations the 
possibility of anything happening to the machine 
cables is very remote, but under the present conditions 
this evidently does not apply to the station at Green- 
wich. Engineers do not always pay sufficient 
attention to the protection of plants whilst they 
are being altered or extended. Mr. Hume, the 
chairman of the Highways Committee of the London 
County Council, is reported to have said that “ the 
breakdown could not have occurred but for the exten- 
sion works.” Alterations frequently involve, besides 
inconvenience, the erection of temporary struc- 
tures and the exposure of cables and other things that 
are normally enclosed. Hence it is distinctly to be per- 
ceived that when alterations become necessary very 
special precautions ought to be taken to ensure the 
safety of the plant, and the use of wood and other 
inflammable materials should as far as possible be 
avoided. Under ordinary conditions modern stations 
are practically fireproof; but, as the breakdown at 
Greenwich has demonstrated, an alteration or exten- 
sion may result in a station’s factor of safety being, 
for the time, considerably reduced. The stoppage 
of the London County Council’s tramway system is 
a very serious matter, and it is to be hoped that 
when future extensions are being made more effective 
measures will be adopted to ensure a constant supply 
of current. 
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Motion of Liquids. By Lieut.-Col. R. de Villamil, 
R.E. (Ret.). London: E. and F. N. Spon, Limited. Price 
7s. 6d. net.—Those who recall this author’s earlier book, 
entitled ‘“‘ A BC of Hydrodynamics,” will not need to be 
told that unorthodoxy is the keynote of the present work. 
Indeed, at times Col. de Villamil almost conveys the idea that 
his only object is to be unorthodox. He quotes Lessing’s 
remark, ‘‘ Think wrongly if you will, but think for your- 
selves,” and just escapes implying that he who thinks 
correctly cannot be thinking for himself. His most 
startling departure from accepted doctrine is embodied in 
Chapter XIV., in which he deals with what he is pleased 
to term the “ negative resistance ’’ of a liquid on a body 
moving in it. His belief is that in some cases the viscosity 
of liquids actually causes a decrease in the resistance, and 
he seeks to show that the viscosity may recuperate some 
of the kinetic energy which would otherwise be wasted in 
heat. We may add without comment that the author 
relies throughout his whole work very largely indeed on 
the hundred-year-old experiments of Col. Dubuat and the 
fifty-year-old experiments of Col. Duchemin. He ex- 
presses the hope that the book ‘ will be well within the 
comprehension of any well-educated youth of sixteen or 
seventeen,’ although, we suppose, he does not intend it 
solely for such a juvenile audience. We do not love dogma, 
but we love Col. de Villamil’s unorthodoxy still less. We 
trust, therefore, that the book will not fall into the hands 
of any immature students. 

The Flying Book. London: Longmans, Green and 
Co.; Bournemouth: The Aviation Publishing Company, 
Limited. Price 2s. 6d. net.—This book, apparently the 
first year’s issue of an annual work, is described in its sub- 
title as ‘“‘ The Aviation World Who’s Who and Industrial 
Directory.” It seems to us to be a most useful production 
for all students of flight. It opens with a very poor 
article by Mr. A. E. Berriman on ‘‘ A Hundred Years of 
Aeroplane Construction,’ and another on “ Military 
Aeronautics,” by Mr. W. E. de B. Whittaker, that, having 
been written before war broke out, is already largely out 
of date. The rest of the book is of the reference work 
nature and should be really useful. The principal section 
is devoted to an alphabetical list of modern aeroplanes 
with illustrations and detailed data. Modern aeromotors 
are similarly treated. There are also sections devoted to 
a classification of the aero clubs and societies, to a ““ Who’s 
Who” of the aeroplane world, to a directory of aero- 
nautical firms, and to other matters likely to prove of use 

The Raw Materials for the Enamel Industry. By 
Julius Griinwald, translated by H. H. Hodgson. London : 
Chas. Griffin and Co., Limited. Price 8s. 6d. net.—Those 
who know Mr. Hodgson’s previous translations of Dr. 
Griinwald’s works on enamelling metals ‘will be glad to 
add this one to their library. The book appears at an 
opportune moment. Nearly 50,000 people are, or were, 
engaged as enamellers in German-speaking countries, 
and a large proportion of their output was taken by this 
country. The enterprising British manufacturer has 
thus a magnificent opportunity, and to assist him to realise 
it, this book and its companions will go a long way. Dr. 
Griinwald, we may remark, is a leading Viennese expert 
in enamelling technology. The book deals with the 
chemical technology of felspar, quartz, fluorspar, clay, 
borax, cryolite, and the other raw materials used in 
enamelling. There is a section devoted to enamelling 
pigments and in another a valuable list of enamel recipes 
is given. 

The Purification of Gas by Heat. By Charles Carpenter, 
D.Se., M. Inst. C.E. London: The South Metropolitan 
Gas Company.—This, a reprint in a handy book form of 
a lecture delivered by Dr. Carpenter, chairman of the 
South Metropolitan Gas Company, before the Institution 
of Gas Engineers at Liverpool in June. It is largely 
historical, for it deals with a century’s progress in the 
endeavour to remove impurities—chiefly sulphur—from 
gas by heating it in contact with such substances as iron 
turnings, iron oxide, pumice, firebrick, nickel, &c. A 
description, with the results of tests, is given of the South 
Metropolitan Company’s purification plant at Kast Green- 
wich. This plant employs as the contact substance fire- 
clay balls impregnated with a nickel salt as a catalytic 








agent. Regenerative pre-heating of the raw gas is a 
feature of the plant. The little book is of the greatest 
interest and should be of very considerable assistance to 
gas engineers and chemists. 

Modern Tunnelling. By D. W. Brunton and J. A. 
Davis. New York: John Wiley and Sons; London: 
Chapman and Hall, Limited. Price 15s. net.—This appears 
to us to be a thoroughly practical book. It will be found 
perhaps more useful to mining and waterworks engineers 
than to railway constructors, although, of course, the 
fundamental principles of both classes of tunnelling are 
much alike. Judging from the long list of tunnels described 
as having been visited, the author’s experience seems to 
have been confined to the United States. This does not, 
however, prevent his observations on tunnelling practice 
from being extremely useful to readers in this country, 
although in certain parts of the work—such as that setting 
forth the details of costs in driving tunnels—allowance 
will have to be made for difference in customs and con- 
ditions. Tunnelling machinery and equipment is dealt 
with pretty fully, and we are glad to see that the author 
has the courage to be critical as well as descriptive. 

The Modern Factory. By George M. Price, M.D. New 
York: John Wiley and Sons. London: Chapman and 
Hall, Limited. Price 17s. net.—This volume, in spite of 
the fact that its author’s experience of factory conditions 
is very largely confined to those prevailing in theCity and 
State of New York, deserves more than passing attention 
from those in this country interested in the welfare of our 
industrial population and the safety and sanitation of the 
factories in which they work. ‘The author deals with the 
illumination, sanitation and ventilation of factories, with 
factory legislation and inspection, with the prevention of 
accidents and employers’ “‘ welfare’? work and with in- 
dustrial dusts and poisons. Although American legisla- 
tion and trade customs are not always identical with ours, 
the interest of the book is rarely parochial. Indeed, 
British and other readers are likely to derive as much 
benefit from it as American, and we can cordially recom- 
mend them to study it. 

Railway Engineers’ Field Book. By Major C. R. Hearn, 
R.E., and A. G. Watson. London: E. and F. N. Spon, 
Limited. Price 21s. net.—The price charged for this 
small and none-too-well printed book is a little surprising. 
It contains 230 4in. by 63in. pages. Yet, in spite of its 
costing a guinea, the little book will, we think, be much 
appreciated, especially by Indian and other Eastern rail- 
ways engineers, for whom it is more particularly intended. 
It contains directions for the conduct of a railway survey, 
gives instructions for the use of the tacheometer and 
includes curve and other tables. Whatever else, the 
book is certainly well and clearly written, while the tables 
are concisely and neatly arranged. Throughout all its 
pages the work gives us the impression of having been 
written by practical men—as is the case—and of being 
founded entirely on experience. 
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THE INSTITUTION OF WATER ENGINEERS. 


On Friday afternoon last the winter meeting of the 
Institution of Water Engineers was held in the rooms of 
the Royal Geological Society, Burlington House. Mr. T. 
Molyneux, president, was in the chair, and during the 
meeting a resolution was passed approving gifts from the 
Institution’s funds of 30 guineas to the British Red Cross 
Society, 50 guineas to the Prince of Wales’ Fund, and a 
further resolution asked theCouncil to consider a donation 
of 30 guineas to the Belgian Relief Fund as an expression 
of sympathy and in recognition of the hospitality the 
members had received on the occasion of their recent visit 
to Belgium. At the end of the meeting the result of the 
ballot for the officers and Council for the session 1915-16 
wes announced as follows :—President, Mr. McCulloch, 
Belfast ; vice-presidents, Messrs. Blackburn and Chap- 
man ; Council, Messrs. Preston, Woodall, Dixon, Newton, 
Wilcox, Head, Burch, Jenkins, and Robinson. A resolu- 
tion was also passed to the effect that the secretary be 
instructed to compile a roll of honour of members serving 
in his Majesty’s forces with a view to transmitting to them 
the Institution’s congratulations and subsequently giving 
them a hearty welcome on their return. 


THe ScraPpInc oF WATER MAINS. 


The technical proceedings commenced with the reading 
of a paper entitled ‘‘ Notes on Scraping a l5in. Trunk 
Main at Batley,’ by Mr. J. C. Barrowclough, waterworks 
engineer, Batley. The 17 miles of 15in. main in question 
connect three impounding reservoirs in the Pennine Hills 
near Holmfirth, with a service reservoir at Staincliffe, 
in the borough of Batley. This has been at work 
since 1875. The theoretical discharge was 1,680,000 
gallons per day, but in 1893 the actual discharge had fallen 
to 1,400,000 gallons, in 1895 to 1,387,000, in 1902 to 
1,347,000, and in 1907 to only 1,262,000 gallons. The 
author estimated the cost of a new main at £40,000, 
against £1500 for scraping the existing main, and the latter 
course was decided upon. The main was carefully sur- 
veyed and a section plotted which showed several steep 
gradients. The author was anxious to find a scraper that 
could be easily manipulated in either direction with little 
head of water, preferring to work down the gradients 
rather than incur the risk of forcing the scraper over the 
hills with the consequent difficulty of flushing out the 
débris. This was ultimately found in the “ Eric’ patent 
seraper. This machine is distinguished from other forms 
by reason of the ‘‘ pressure heads ’’ being placed in front 
of the “ploughs” instead of behind, thus pulling the 
* ploughs ” along, the detached incrustation, &c., follow- 
ing with the main body of water, instead of the ‘‘ ploughs ”’ 
and incrustation being pushed along by the ‘ pressure 
dises,”’ thus reducing the danger of the scraper being 
jammed by débris. The pressure heads are built up with 
spring steel blades in the form of cups lined with leather 
buckets. 

After a trial of a short length it was decided to proceed 
with the scraping of the whole 17 miles of main. A number 
of specially designed hatch-boxes was accordingly fixed 
and the first four sections were completed without accident 
in five days, although some trouble was experienced through 
multiple gear valves not closing down tight. Further 
hatch-boxes were then fixed, and in seven days six more 
sections were completed without trouble, except that due 
to control of valves. Two pick shafts and a 6ft. wood 
crowbar with iron shoe were brought out of this section. 
Work was again proceeded with and the only cases where 
the scraper had to be cut out were due to unforeseen 
difficulties ; first, owing to flat pipes having been used to 
cross a small beck and the fact not being recorded, and at 
Bradley railway bridge, where, on opening the ground, a 
reflux valve was discovered, of which there was no record. 
The second run went well until the scraper reached 
Bradley canal bridge, where it was again pulled up. On 
cutting out it was found that the scraper heads were com- 
pressed by long strips of lead, which had been cut from 
faulty joints during the first run and picked up on the 
second. The scraper was again inserted and run to the 
reflux valve, where the lid had to be removed and the 
scraper pushed forward; on closing the lid the scraper 
proceeded to Cooper Bridge. Here, owing to the scraper 
head turning at right angles into a hole cut in the parapet 
wall of the bridge, and thus temporarily blocking the water- 
way, the water and sludge rose to the top of the footway 
and caused about 30 yards of the wall to slide towards 
the river. Two wood straight-edges, one 9ft. long and 
the other 6ft. long, came out with the scraper at this point. 
The work was finished without further incident. The 
speed of the scraper was controlled to a walking pace and 
its movement was distinctly audible in most places with- 
out stethoscopes. To facilitate control of the valves a 
portable field telephone between the hatch-boxes proved 
of great assistance. 

The amount of incrustation removed averaged 22 tons 
per mile, and the delivery of the main, which before 
scraping was 1,092,926 gallons per day, was found to have 
increased to 1,527,462 gallons per day. The total cost 
of the work was £1250, including £650 for the fixing of 
hatch-boxes, or 10d. per yard. The original cost of the 
main in 1874-5 was £67,482, and the excellent metal of 
which it was constructed was shown by some samples 
which Mr. Barrowclough showed at the meeting. 

In conclusion, the author made the following general 
remarks on the subject of pipe scraping :— 

(1) The main should be carefully surveyed and all 
possible information obtained as to the position of valves, 
special castings, &c. 

(2) Where the main passes through private land it should 
be pegged out ; in roads and streets a note as to its position 
is sufficient. 

(3) Hatch-boxes should be fixed as near to controlling 
valves as possible, and provision made in the lids for 
fixing pressure gauges, &c. 

(4) The author, after the trouble experienced with com- 
pound gear valves, would prefer ordinary valves with by- 
pass valves attached. 

(5) Ample outlet for sludge and wash water should be 
provided and the main should be flushed out after each 
run. pa be 

(6) By scraping down gradients instead of up them 
danger of damage to a main is much reduced. 





(7) The degree of success attained will materially 
depend upon the care devoted to the preparations made 
in advance, and a full appreciation of difficulties likely 
to be met with, and perhaps the most important factor 
is a willing, cheerful, and intelligent staff of workmen, 
ready to face difficulties and delays, together with an 
abundant supply of tools and tackle. 

A number of members joined in the discussion. One 
important point raised by Mr. Brunt was the after 
effect liable to be produced by scraping in causing dis- 
coloration of the water, which was apt to be a serious 
matter in textile districts, steam laundry supply, &ce. 
Several speakers: said that they had repeatedly scraped 
water mains without much evil effect from this cause, and 
it was generally agreed that where copious flushing out 
was possible the danger was not great. With small 
service pipes, however, where the water was not con- 
tinuously flowing, scraping sometimes produced persistent 
discoloration. There was some difference of opinion as 
to the relative merits of the type of scraper used by the 
author and the pattern in which the ‘‘ plough”’ was in 
front of the pressure discs. Mr. Priestley spoke of very 
good results with the latter type, and other speakers 
claimed for it the advantage of clearing away obstructions 
before they could jam or damage the pressure discs. The 
author, in his reply, said that he had tried both patterns 
and preferred the type with the ‘*‘ plough ”’ behind, as the 
débris could not collect in front of the pressure discs. 
the other hand, Mr. Chapman, of Torquay, who found it 
necessary to scrape his mains once a year, used the Froude 
type with discs in front and, unlike the author, always 
worked his steepest gradients uphill. Mr. Oldham 
attributed the heavy incrustation at Torquay to the fact 
that the main there was not coated. He also stated that 
with steel instead of cast iron pipes the amount of incrusta- 
tion was very small indeed. It was the experience of 
the meeting generally that the amount of incrustation 
varied to a considerable extent with the degree of per- 
fection of the coating. Where there were pinholes 
nodules of incrustation were soon formed, and after these 
were scraped the same points were all the more easily 
attached and the rate of incrustation increased. The 
cause of these pinholes was attributed by one speaker to 
the bursting of air bubbles under the coating, and for 
this reason he recommended two coatings, since bubbles 
would not be likely to coincide. The president remarked 
that some day a method of recoating pipes in situ might 
be found. Again, the quality of the water had a good deal 
to do with the question. More than one speaker suggested 
that in such extreme cases as Torquay it would be better 
to treat the water first to avoid scraping once a year; 
incrustation was always worse where the water was acid. 
The matter had been gone into at Kalgoorlie, Western 
Australia, and the interesting fact elucidated that the air 
in solution has great influence on the result. Incrustation 
was worse where the pressure was low and the air was dis- 
engaged. Another question raised was at what point 
it became more economical to “scrap” than “ scrape” 
a main, and it was agreed that it depended on the size of 
the pipe. The use of power-driven scrapers for small 
branch pipes was also referred to, but experience with 
these on the whole was not very satisfactory. Great dis- 
coloration was produced and there was risk of damage to 
the pipes. 


A Diese, ENGINE PumpiIne STATION. 
The next paper was by Mr. C. W. 8. Oldham, borough 


water engineer, Ipswich, on ‘‘ The Whitton Pumping 
Station of the Ipswich Corporation Waterworks.” These 


works were established to obtain an additional supply of 
wate1 in view of the possibility of the supply to the old 
pumping station becoming brakish. The Waterworks 
Committee, after going fully into the question of motive 
power, decided upon Diesel engines, but left the type of 
pump to the tenderers, ultimately accepting the offer of 
Sulzer Brothers for a Diesel-driven centrifugal pump. 
The engine-house is built sufficiently large to accommodate 
a second set of machinery, but only one pumping set is 
installed at present. The engine is of the four-cylinder 
four-stroke enclosed type with forced lubrication, develop- 
ing 140 brake horse-power at 330 revolutions per minute. 
It has one fuel pump for the four cylinders and speed regu- 
lation is effected by the opening and closing of the fuel 
suction valve operated by the action of the governor. 
The air pump is of the vertical three-stage type. The 
exhaust is led to two very efficient silencers outside the 
building. The engine shaft is connected with the vertical 
pump shaft by means of machine-cut double helical 
Citréen gear, which gives a speed of about 900 revolutions 
per minute on the pump shaft. Flexible couplings of the 
rubber pin type are provided between the engine shaft 
and the gearing, and between the gearing and the pump 
shaft, to give the necessary flexibility. The pump shaft 
and rising main, together with the pump, are suspended 
from four girders at the top of the well; these girders are 
placed far enough apart to allow the rising main and pump 
to pass between them. 
the 
80ft. long. The rising main is 16in. in diameter and is 
constructed in 8ft. lengths, the flanges of each section 
containing a bearing with lignum vite bushes forming 
guides for the pump shaft. The shaft lengths are coupled 
together with rigid couplings and renewable gun-metal 
bushes. The top of the pump shaft runs in a thrust 
bearing of special design and the weight of the shaft when 
working is taken partly by the pump and partly by this 
bearing. The suction pipe is provided with a double 
flap foot valve, and a non-return valve is fixed on the 
pumping main to prevent shock to the rising main and foot 
valve when stopping the plant. The oil for lubrication 
of the gears and top thrust bearing is contained in a well 
at the bottom of the casing and is pumped by a screw 
device upwards through the thrust bearing and on to the 
gear wheels, whence it flows back to the oil well, where it 
is cooled by water coils before being again pumped up. 
The main pump is a high-lift vertical centrifugal three- 
stage pump capable of delivering 1850 gallons per minute 
against a head of 164ft. and 1400 gallons per minute 
against a head of 216ft., in both cases at a speed of 350 
revolutions per minute of the engine shaft. The fuel 
consumption guaranteed was 784 lb. with a margin of 
5 per cent.—that is, a maximum of 823 Ib. of fuel for each 
million gallons pumped. Careful running trials showed 
that owing to the water in the well not falling as low as 
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The vertical shaft which drives | 
pump is placed inside the rising main and is about | 





anticipated by some 10ft. the most economical speed gf 
which to run the plant was about 330 revolutions per 
minute, and at this speed the results proved that one 
million gallons could be pumped against an average head 
of 203ft. with a fuel consumption of 655 1b. Furthop 
tests proved the pump capable of supplying water at 
considerably greater heads without speeding up the engine 
the results being 1250 gallons per minute against 2266, 
head and 1080 gallons per minute against 236ft. head, 
The total capital cost of the plant is given as £15,895 
including land, buildings, and parliamentary expenses 
and 3791 yards of 18in. main. From the time the plant 
was put to work in February last up to the middle of 
October 150 million gallons had been pumped, and the 
average quantity of fuel used to pump one million gallons 
against a head of 203ft. has been 645 1b. The average 
cost of crude oil being £3 13s. per ton delivered into storage 
tanks at the pumping station, the fuel cost per 1009 
gallons lifted 100ft. works out at .125d., or one-eighth 
of a penny. Including paraffin, which is used for a short 
period at each run, the total fuel cost averages . 136d, 
per 1000 gallons lifted LOOft 

The discussion turned chiefly upon the question of the 
degree of saving in fuel costs obtained from the use of 
Diesel in preference to steam engines. Mr. Ashton Hill 
(South Staffordshire) spoke with pride of his fuel costs of 
.072d. per 1000 gallons per 100ft. head with steam pump. 
ing against the author’s .125d., but was forced to admit 
that his coal cost less than half the price at Ipswich, 
Finally, it was generally agreed that a considerable saving 
both in capital costs and fuel has been effected by the use 
of oil engines instead of steam at Ipswich, considering the 
local price of both fuels. The author was able to make a 
direct comparison in his reply and said that in the old 
steam station, with coal at 2ls. per ton, pumping cost 
34s. per million gallons, and at the new Diesel station, 
with fuel oil at £3 13s. per ton, the corresponding figure 
for the same head was 25s. There was also considerable 
saving in stand-by expenses. 





JIGS. 


A PAPER on “ Jigs and Jig Making,”’ of special interest 
to motor car engineers, was read before the Manchester 
Association of Engineers on Saturday last by Mr. Max, 
R. Lawrence. In his opening remarks the author said 
that the vast majority of special jigs, fixtures, tools, and 
gauges were made to lessen the cost of production of the 
articles manufactured. A device might be said to do this 








Fig. 1 


and pay directly if its cost, plus the cost of machining, 
the quantity of parts was less than without it, while 
indirectly, when the accuracy achieved saved cost in the 
fitting shop or increased the production of a particular 
machine tool, although the cost of the device and the cost 
of producing the individual parts added together was more 
than without it. When a quantity of similar pieces had 
to be made the author said it was essential to have a cost- 
ing system which recorded the cost of the individual 
pieces, and also individual jigs, tools, and gauges, not so 
much to ascertain how the money was spent, but so that 
it might be known whether the estimated saving of a jig 








Pig. 2 


had actually accrued. The author considers that as a rule 
a jig should cost not more than 75 per cent. of the saving 
effected by its use. The number and operation for which 
jigs, tools, and gauges are used should be recorded on the 
drawing of the piece—a process which involves a slight 
delay in issuing orders for jigs, but the great convenience to 
the works makes it well worth while. 

In jig design the most important point was the correct 
‘location’ of the “spotting point”? of the piece, and 
the author mentioned two golden rules which should be 
rigidly observed, namely :—In order that a jig or tool 
may be successfully located the accuracy of any machining 
operations must never be increased beyond the require- 





per 


her 


int 





ACRE PARE = 


Sener 











THE ENGINEER 


589 








Dec. 18, 1914 
—_———— 
ments of the functions of the part ; and no extra face or 
+ must be machined for location purposes only. 
Pl » author then went on to describe some practical 
applications of jigs in the manufacture of motor car parts. 
The method of machining an engine cylinder and its 
crank case was described. In this the crown and barrel 
of the cylinder are made as thin as possible so that the heat 
nay readily escape to the water in the jacket. ,The jacket 
cade which determined this thickness should be very 
even and may be displaced, so that if the casting was 
“Jocated ” from the outside of the jacket it might clean 
not leave an even thickness of metal 
The location between the two parts 





up all over and yet 
round the barrels. 
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Pig. 3 


which secured alignment was the flat face on the cylinder 
foot meeting the flat face on the crank chamber in the one 
direction, and the bolt holes were used to locate them in 
the otner. The water jacket round the cylinder being too 
restricted in area to allow of a fixture being introduced 
of sufficient area to locate the casting truly by the outside 
of the barrel and resist the force of a cutting tool while 
any face was being machined. The casting was therefore 
set up on a surface plate and marked out. Bent scribers 
of a suitable shape were used, and when the casting had 
been set up true to the outside of the barrels lines were 
scribed upon it. The first operation was to set the casting 
up and mill the foot true to the scribed lines. 


operation—Fig. 1—consists in standing 


The second 


removed from the bore and the foot, where it was left 
very thick for casting reasons, and the scale broken on 
the other machined faces, it was found that some castings 
changed in shape very much. The author said he had 
measured barrels which were perfectly true as soon as they 
had cooled after removal from the boring machine, but 
the bores had become as much as two-hundredths of an 
inch out of parallel during the next twenty-four hours. 
The set of jigs and sequence of machining operations 
descirbed properly safeguard the essential functions of 
the part. They automatically ensure a good even thick- 
ness of metal around the barrels and that the whole of the 
machining of the casting is true to the final locating face 
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Fig. 6 


when it is put to work. The marking out operation has 
survived, although many attempts have been made to do 
away with it on a production which handled about 10,000 
castings per annum. The percentage of absolute rejects 
from misplaced jacket cores was probably not two castings 
per 1000, but as the amount of metal removed from the 
inside of the barrel and the foot was great, no doubt 
many castings were saved and finished to the desired 
accuracy that would have been defective had other locating 
or “‘ spotting points ” been adopted. 

The crank case—a complicated casting with many 
cores—was similarly set up and marked out and the first 
operation was the milling of the seat for the cylinders— 
Fig. 4. The second operation—Fig. 5—was straddle 





other irregularities are observed after the castings come 


from the jigs, it is a clear indication that something is 
wrong, and that either the casting is of incorrect shape or 
has been improperly treated. It will then either be thrown 
out or receive special treatment. : 
The author said that the reason why the castings were 
dealt with singly was that it was a simple matter to set 
up one casting to the scribed lines within the accuracy 
required, whereas when more than one had to be mounted 
a great deal more care was necessary because each casting 
had to be true to the other.as well as to the machine. He 
said it was far more economical to set them up singly on 
small machines suitably grouped, when two, three, or 








Fig. 9 


four can be tended by one operator. The capital outlay 
in plant, the floor space, the idle time when the cutters are 
not cutting, and, as a consequence, the operators’ wages 
and the establishment charges were all les§. The only 
cases where grouping really pays was when the parts could 
be located from a previously machined face. As an instance 
of this the author alluded to the planing of a gang of crank 
shafts. 

The paper then went on to describe some useful forms 
of jigs and their method of production. In Fig. 8 is shown 
a method of making drill jigs where the holes are in circular 
relationship. The illustration depicts a jig carrying four 
holes, and the method adopted is as follows :—The jig 
casting is turned and mounted truly on a dividing head on 





Fig. 4 


the casting on this face and milling the side for the car- 
buretter and the tap of the water jacket, the casting for 
these two operations being mounted on plates carrying 
convenient faces for the scribing blocks to work from while 
setting. The cylinders are next bored on a special machine 
shown in Fig. 2, the casting being strapped on to the 
machined foot and located for height on the carburetter 
face and set true sideways again to scribed lines. The 
barrels are then rough bored, the castings taken off and 
allowed to cool and season for at least twenty-four hours, 
after which they are mounted again on the other side of 
the machine and a cut taken to within one-hundredth 
of an inch of the finished dimension. The rest of the 











machining of the castings, the valve guides, ports, and the 
holding-down bolt holes was located from the foot and 
the bores, to which they have to be true, and the final 
operation is illustrated in Fig. 3, where the whole casting 
is set up on the foot and located from the holding bolt 
holes while the barrels are ground absolutely true and to 
81zZe, 

In scheming for these jigs and deciding upon the 
sequence of operations a much simpler set could have been 
constructed had a datum face been machined for location 
purposes, and at one time this practice was followed. It, 


Fig. 7 


milling for the plummer blocks, for the crank shaft bear- 
ings, and oil base face, and was located from the first. 
As will be observed from the illustration, two straddle 
mills are used to machine the outside edge of the case and 
provide a face truly parallel to and at a definite distance 
from the centre of the crank shaft. The casting is then 
mounted upon an angle plate on a boring machine—Fig. 6 
in such a position that the axis of the crank shaft and the 
cam shaft are truly horizontal. The author explained 
that there was no special feature about this jig except that 
the location is taken from the cylinder face and the pre- 
viously referred to straddled edge. The cutter bars are 
guided by hardened and ground bushes attached to the 








Fig. 8 


jig and driven through universally jointed shafts from the 
boring spindle. 

The next operation—Fig 7—illustrates the jig for drill- 
ing the cylinder holding-down bolts and the valve guide 
holes. The casting is located in its jig by plug gauges 
fitting the bore of the crank shaft and the cam shaft, and 
the taper wedges underneath are adjusted after these plugs 
are home to take the pressure of the drills. The jig illus- 
trated has had to be duplicated in order to deal with the 
quantity in the time, and therefore does not carry the 
cylinder bolting-down holes. This has no disadvantage, 
as this method of location ensures equal accuracy to both 


Fig. 10 


a universal milling machine. One diameter, preferably 
an outside diameter, is turned accurately to a given 
dimension. On the cutter spindle of the machine is 
mounted a self-centring chuck in which a true mandril 
of known diameter is mounted and set to run true. The 
table of the machine is then adjusted vertically until the 
cutter and dividing head spindles are at the same height, 
a vernier gauge being used to measure from the table to 
the mandril for the purpose. The table is then adjusted 
sideways until the centres of the two spindles are the proper 
distance apart. A vernier depth gauge is used to measure 
from turned diameter of the jig to the true mandril. A 
drill a few hundredths smaller than the finished holes is 











Fig. 11 


then chucked and the holes drilled, the dividing head 
spacing them as desired. 

An excentric boring bar holder, carrying a single point 
cutter, is then chucked and the first hole bored out: to the 
desired size. The amount of excentricity and therefore 
the size of the hole bored are readily adjusted by the use 
of a chuck key. A plug gauge is inserted and the work 
divided to bring up the next hole. The true mandril is 
again mounted in the chuck and the micrometer used as 
illustrated in Fig. 8 to adjust the jig to the exact position, 
thus eliminating any backlash or any imperfections which 
may exist in the dividing head. The boring bar is again 








however, produced very bad work and barrels of very 
uneven thickness, because when the metal had been 


jigs. If any machined faces do not “clean up” 


or any 


inserted and the hole bored true. The same principle is 
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employed for making a series of holes in line, the lead screw 
of the table being quite accurate enough on a good universal 
machine for approximate location for drilling purposes. 
The plug gauge, true mandril, micrometer, and little boring 
bar are again used for final location. 

Another useful device for dealing with the rapid pro- 
duction of drilling jigs where the holes are not in circular 
relationship to one another was described. It is shown 
in Figs. 9 and 10 and consists of a cast iron plate about 
18in. square, planed all over, which has a number of holes 
drilled and tapped in it. Two sides are got up dead true 
and square to one another, to which are bolted two wrought 
steel strips carefully machined. A slotted bar is provided 
with a truly ground hole and a series of slip bushes. The 
jig is planed square on the two sides and on both faces, 
and the positions of the holes are roughly set out on it. 
The jig is then clamped up to one corner, the bush set over 
the position of a hole which is drilled and reamed through 
it. The jig is then moved to bring the next hole into 
position under the bush by placing two circular gauges 














Fig. 12 


upon the one side and the third one upon the other. This 
hole is then put into the jig and the position again altered 
for another, and so forth. 

Another device which the author said would be found 
extremely useful in every tool-room is what has been 
christened, for want of a better name, a sine bar. A 
sine bar is q flat strip of steel, planed true all 
over, upon which are fixed two hardened and ground 
plugs, lin. in diameter, 10in. apart. Two sine bars 
mounted on an angle plate are illustrated in Fig. 11. 
Mounted in this way, they are used for gauging taper 
gauges, either circular or flat. Two holes are bored 
in the angle plate exactly 10in. apart, and the plugs illus- 
trated made to fit them. To set to any desired angle it is 
only necessary to insert the correct gauges, and the two 
bars are brought up to touch them and clamped in position 
by the knurled nuts illustrated. Standard sizes will be 
used for developing the Morse taper or any other tapers 
in current use, and any special taper can be readily deve- 
loped when required. It is only necessary to look up the 
natural sine of half the angle, multiply it by 10, as the 
centres are 10in. apart, and the figure so arrived at is the 
difference in distance apart in inches between the two 





Fig. 13 


plugs fixed to the sine bars. If a permanent record is 
required a correct circular can be made to suit. 

Another great use to which the sine bar could be put is 
illustrated in Figs. 12 and 13. In Fig. 12 it is shown 
testing the truth of an angle plate. Upon the sine bar 
are fixed two hardened and ground plugs lin. in diameter 
and 10in. apart. When mounted in this way the differ- 
ence in height between these two plugs and the surface 
table is found from the sine table. Take a concrete instance 
of a 30 deg. angle. The sine of 30 deg. is .500. There- 
fore the difference in height between the plugs on the sine 
bar is 5in. The sine of 30 deg. 1 min. is .502, so that it 
will easily be seen that the device is very sensitive. Fig. 12 
shows the sine bar in use for developing an angle gauge. 
It is clamped up to a hollow block machined true to itself 
on all faces and set to the half angle required in the gauge. 
A flat strip of steel with parallel sides is then clamped, 
as shown, with the end roughly trimmed to the angle. 
The whole is then mounted on a surface grinder and the 
strip ground true to the angle on both sides. 

The paper was admirably illustrated by lantern slides 
taken from machines in the Wolseley Works, Birminghain. 








THERE are six countries competing for the Canary 
Islands cement market, namely, Belgium, France, 
Germany, Netherlands, Spain, and the United King- 
dom, and the various makes of cement are better 
advertised in the Canary Islands than any other article 
of local consumption, newspapers, announcements on the 
walls, bill boards, and cinematograph films being all used 
to obtain publicity. 





PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Recurrence of Trade Optimism. 


OPTIMISM again pervades the iron and steel 
trades in this district, the feeling of confidence being 
strengthened by the latest developments of the war. 
Moreover, an improvement in the export trade outside the 
war area seems to be promised in one or two directions, 
and our recent naval success in the South Atlantic is 
expected to give an additional stimulus to business by 
minimising risks and so reducing freights and insurance. 
Buying generally is proceeding along somewhat bolder 
lines. Users of iron and steel are anxious to renew their 
stocks of raw material at the low rates at present ruling. 
Latterly they have been specifying more freely on old 
contracts, and the steady accumulation of crude iron in 
the producers’ yards is now arrested. Pig iron makers, 
however, will not sell at late rates and continue to demand 
the advance of ls. to 2s. per ton, which has been general 
now for a fortnight or three weeks past. The marked 
improvement in the reports from the American iron market, 
particularly in relation to pig iron, is exercising a distinctly 
favourable effect upon the Birmingham and Midland Iron 
Exchanges. 


The Labour Question. 


The advance of ironworkers’ wages of 5 per cent. 
has had some effect in strengthening prices. The shortage 
of labour is as pronounced as ever in many of the retail 
working industries of the district, and it is aggravated 
by the high wages which are offered in the dockyards and 
Government establishments. A beginning has been made 
in enlisting Belgian workpeople in some branches where 
the strain is particularly heavy. Birmingham master 
engineers are gratified at the action of the Society of 
Amalgamated Toolmakers concerning the proposal to 
employ Belgian refugees in British workshops. The 
Executive Committee announces this week that, having 
received fresh assurances from those in charge of the 
refugees in this country, that trade union rates and con- 
ditions of employment will be observed, it has now with- 
drawn its previous opposition to their engagement. 


Great Activity in Steel. 


Some steel makers have recently sold a great 
lot of material, and they are hardening their prices. Sec- 
tions and bars are ordered for supply far into 1915. All 
prices are higher than recently accepted. Advices are 
to the effect that the,demand will further expand, and 
therefore steel makers are disposed to restrict forward 
sales. The inquiries are not only from the Government, 
but also from constructive engineers and rolling stock 
works. Buyers had pretty generally anticipated the 
recent rise of 5s. in steel sections and plates, and the 
amount of new business booked on the advance has not 
so far been Jarge. Consumers are, however, specifying 
freely against existing contracts, and makers have all the 
work in hand they can get through. There is a particu- 
larly brisk demand for constructional steel. It is generally 
expected that joists will soon be advanced 5s. in sympathy 
with the late movement in sections, but so far no announce- 
ment has been made. As regards plates, manufacturers 
find themselves able to pick and choose between the orders 
being offered. In some cases a premium on the Association 
standard is demanded. Leading firms require 5s. to 7s. 6d. 
above the basis for deliveries in the new year. Steel 
half-product bars continue the weakest section of the raw 
steel market, and Bessemer sorts are again to be bought 
at £5 2s. 6d., whereas £5 7s. 6d. to £5 10s. is the correspond- 
ing quotation for billets. Half-a-crown premium is required 
for Siemens steel. Complaints are heard on the Birming- 
ham market from consumers of steel as to the refusal of 
English producers to meet inquiries for steel made to an 
analysis. This, it is stated, German sellers were always 
ready to do. It is rumoured in the district that in a 
number of cases manufacturers have incurred heavy 
losses in working up material obtained from new sources. 
Trade in mild billets assumed to-day—Thursday—an 
active condition. Merchants who formerly sold large 
continental supplies in the Birmingham district referred 
to the fact that the total imports last month were not 
3000 tons, against 44,000 tons at this time a year ago. 
Local makers had the option of orders from consumers 
whom they cannot provide for yet awhile. 


Galvanised Sheets and Merchant Iron. 


The galvanised sheet trade shows a slightly firmer 
tone consequent upon a £2 rise in the price of spelter. 
Sales have been taking place during the week at from £11 
upwards, and in view of the added cost of material sellers 
would be glad to be out of their bargains. The price to 
the Government is stated to be still £11 10s., and quotations 
for export range from £11 5s. to £11 10s. f.o.b Liverpool. 
Exports are on a slightly more satisfactory scale. Still, 
last month they reached no more than 25,495 tons, against 
69,456 tons in November, 1913, the value being £351,214, 
against £859,106. Scandinavia, which is still the chief 
export market, is taking a considerable tonnage, as is 
usual at this season of the year The West Indies are also 
buying to some extent. There is only a very restricted 
trade with India and Australia. Prices vary considerably 
in the home trade, generally moving between £11 7s. 6d. 
and £11 15s., according to the character of the order. 
With spelter at its present level of £26 15s. for English 
supplies delivered Birmingham and £1 less for American 











supplies c.i.f., and with Bessemer steel sheet bars firm at 
£5 to £5 2s. 6d., there is now a very slender margin of 
profit on galvanised iron. With regard to imputations 
against the Galvanised Sheet Manufacturers’ Association 
of having inflated the price of sheets against the Govern. 
ment with respect to War-office contracts, it is pointed 
out that to arrive at a fair judgment in the matter jt jg 
necessary to remember that the tests imposed in the case 
of Government contracts are more exacting than those 
which obtain in ordinary trading transactions. A heavier 
weight of spelter has to be given to the sheets, and allow. 
ance has also to be made for the greater risk of rejection, 
It appears to be an accepted principle in the trade, inde. 
pendently of any question of the existence of a makers’ 
combination, that a proportionate profit can only be inade 
on Government work by putting a premium on the normal 
selling price. 


Prices. 


Second class bars are feeling the favourable 
impulse of the trade improvement just now current. With 
good merchant qualities available at £7 2s. 6d. to £7 5s., 
delivered Birmingham, consumers and merchants consider 
it politic to improve their holdings, and there has been a 
fairly active inquiry for supplies in the spring. Pro. 
ducers are not prepared to accept forward business at the 
present low rates, and orders are being placed at £7 7s. 6d. 
The ruling price for nut iron is £6 17s. 6d., delivered 
Darlaston, while bolt iron fetches £7. There is con- 
siderable activity in small rounds, squares, and flats, 
Business is being done at £7 10s. to £7 12s. 6d., three- 
eighths basis, but some producers are not disposed to 
accept less than £7 15s. Gas strip is still a very slow trade 
and material is offered round about £7, which is sensibly 
below the Association standard. Hoops of either iron or 
steel are £8 and slit nail rods £9 per ton. 


The Pig Iron Trade. 


The demand for pig iron is brisk in comparison 
with the slowness which characterised the trade throughout 
October and November. Increased caution is exercised 
by sellers over forward commitments. The more hopeful 
tone has been encouraged in part by the completion of 
provisional contracts for a considerable amount of con- 
structional engineering material for France and Belgium. 
Supplies of lighter material for works of temporary repara- 
tion are also still being called for. The more satisfactory 
outlook is reflected in the strengthening of conditions of sale 
in the pig iron market, values all round being more regular. 
Northamptonshire forge is about 6d. to ls. per ton dearer 
on the week at 5ls. 6d minimum. Leading Northampton 
makers quote 53s. and are not disposed this—Thursday 
—afternoon on the Exchange to receive lower offers wit! 
any favour. Derbyshire brands were not obtainable 
at the 54s. quoted a week ago. To-day’s price was 55s. 
and upwards. Makers of South Staffordshire common 
forge quoted at 52s., and part-mine iron was firm at 52s. (id. 
to 54s. 6d.; best all-mine forge realised 80s. to 82s. 6d., and 
best all-mine foundry 90s., while cold blast was 130s. per 
ton. 


Wrought Iron Tube Prices. 


Wrought iron tube firms hereabouts make known 
this week that the associated Scotch and English makers 
have unanimously resolved upon an increase in export 
gross discounts of 24 per cent., which means a net reduction 
of a much larger amount. The drop is consequent upon 
American, German—surprising still to state—and other 
severe competition. Prices in future will also be quoted 
c.i.f. instead of f.o.b., which means delivered carriage 
paid in the buying country instead of at Liverpool. This, 
of course, is quite a new departure and a great concession 
to buyers. The new discounts become :—Gas_ tubes, 
black iron, 77} per cent.; steam, 70 per cent.; galvanised 
gas sorts, also 70 per cent.; and galvanised steam, 62} per 
cent. Prices of fittings for the export trade are quoted 
the same as for tubes. A good deal of complaint attends 
the condition of the trade at date, and manufacturers speak 
of the extreme leanness of profits, and, indeed, say that 
much of the export business is resulting in actual loss. 


Miscellaneous. 

Gas engineering and electricity are in sharp com- 
petition at Walsall for the service of lighting the streets. 
At a meeting of the Corporation this week a suggestion 
to use gas in certain thoroughfares was referred back on 
the ground that in the interest of the Council’s electricity 
department power should be employed as largely as 
possible. The advocates of gas urged that the gas depart- 
ment offered to provide 300 candle-power lights at the 
same price as the electricity department would supply 
170 candle-power lights, and that while street lighting by 
electricity cost 30 per cent. to 40 per cent. more than gas, 
the local results were not so satisfactory. It was added, 
moreover, that whereas the Gas Committee gave £6000 or 
£7000 to the rates annually, the Electricity Committee 
had never contributed anything. Concerning some of the 
goods which Birmingham hardware manufacturers have 
been invited to make in competition with previous German 
productions, it is acknowledged by manufacturers this 
week that there is no prospect of the prices hitherto ruling 
being touched. In some instances it is declared that the 
quotations for the manufactured German articles are less 
than the aggregate cost of the raw materials alone to 
Birmingham makers. Lists of some of the cheapest lines 
now available from Birmingham firms are being sent to 
the chief shipping houses, and in the next three or four 
months order books should test the extent to which certain 
of the Birmingham industries are likely to benefit by the 
removal of German competition. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANcHESTER, Thursday. 
Market Generally Firm. 
THERE is every sign of a slacking off in inquiry 


generally, as usual at this period of the year. The specu- 
lative market appears to be firm, but there is not much 
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puying of pig iron on spot, buyers having apparently 
covered their requirements for the present. Derbyshire is 
extremely firm and in sellers’ favour ; Scotch and hematite 
e Middlesbrough was quoted Is. to 1s. 6d. more 


igher. ed : 
i with strong demand. Finished iron and steel 
unchanged. Manufactured copper and English tin ingots 
higher. Sheet lead steady. 

Quotations. 


Lincolnshire No. 3 foundry, 6ls.; Staffordshire, 
59s. to 60s.; Derbyshire, 59s. to 62s. 6d.; Middlesbrough, 
open brands, 638, to 63s. 6d. Scotch, nominal: Gart- 
sherrie, 69s. to 69s. 6d.; Glengarnock, 67s. 6d.; Eglinton, 
Monkland, 67s.; Summerlee, 70s., delivered Manchester. 
West Coast hematite, 71s. 6d. to 72s. 6d.; East Coast 
ditto, 69s. to 70s., both f.o.t. Finished iron : Bars, £8 5s.; 
Lancashire hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £7 15s. to £8; steel hoops, 
£8 15s. to £8 17s. 6d.; plates for tank, girder, and bridge 
work, £7 10s. to £7 15s.; English billets, £5 15s. to £6; 
cold-drawn steel, £10 10s. to £11. Copper: Sheets, 
strips, &c., £78 per ton; small lots, 9}d. per pound ; 
rods, £76 per ton; small lots, 9}d. per pound; tough 
ingots, £63 10s.; best selected, £64 10s. per ton ; copper 
tubes, 10jd.; solid-drawn brass tubes, 8$d.; brazed brass 
tubes, 94d.; condenser tubes, 9}d.; condenser plates, 8d.; 
rolled brass, 7?d.; brass turning rods, 8}d.; brass wire, 
73d.; yellow metal plates, 8d. per pound. Sheet lead, 
£24 10s. per ton. English tin ingots, £155 10s. per ton. 


The Lancashire Coal Trade. 


There was a good attendance on the Coal 
Exchange. Inquiry for house coal was strong, which may 
be accounted for by the decreased output at the pits. 
Prices in outside districts are 6d. to Is. per ton higher. 
Slack and engine fuel firmer and a better inquiry prevails. 
In shipping and bunkering coal there is a good trade at 
full rates. Quotations :—Best Lancashire house coal, 
lis. 8d. to 18s. 10d.; good medium, 16s. 2d. to 17s.; 
domestic fuel, 13s. 5d. to 14s. 5d.; screened steam coal, 
lls. 6d. to 13s.; slacks, 8s. to 10s. per ton at the pit. 


State Aid for British Dyestuffs. 


The Manchester Chamber of Commerce has 
modified the somewhat antagonistic attitude which it 
had previously assumed towards the Government's 
dyestuffs scheme. At a special meeting of the directors 


held on Tuesday last a resolution was passed asserting 
that ‘in view of the arguments adduced by Lord Moulton 
at the meeting held in Manchester on December 8th to 
establish a national co-operative scheme for the produc- 
tion of dyestuffs—notably of his contention that State 


control alone can secure such an industry from the danger 
of falling under the sway of the German combines after 
the war—the Board of this Chamber, while adhering to 
their opposition to the general principle of State assistance 
to industries, resolves that in the exceptional circum- 
stances of this particular industry some measure of State 
assistance is warranted.” 


Foreign Markets for British Engineers. 


The two Government Departments—the Board 
of Trade and the Consular Service—have been subjected 
to a rather rough handling in Manchester during the past 
few days by prominent members of the engineering trades, 
and there can be no shadow of doubt that in this district 
there is a consensus of opinion that sweeping reforms in 
both branches of the Civil Service will have to be effected 
in the near future if the British engineer is to derive 
anything like adequate remuneration for the sacrifices he 
has made in the present war. Some very strong opinions 
were expressed at an informal discussion on the subject 
which took place at the Engineers’ Club last week, when 
it was decided “that the Board of Trade must be re- 
organised and the Consular Service put on a business 
basis. if Britain is to get the full benefit of the trading 
opportunity now offered.” In this discussion it was 
uoteworthy that none of the speakers had anything good 
to say in defence of these Government services. The 
tone of the debate which took place at the meeting of 
the British Engineering Association on Tuesday last 
bore out to the full the above opinions. The Board of 
Industry suggested by Mr. Stokes seems well worthy of 
consideration. Such a body composed of well-paid men of 
known business capacity, working in conjunction with 
representatives of the High Commissioners of our self- 
governing dependencies, the India-office and Agents- 
General of the Colonies, meeting at intervals and deciding 
upon a general working policy, could scarcely fail to indi- 
cate to British traders the best methods to adopt to combat 
the astute schemes of rival foreign nations. Whether 
the financial problem can best be solved by State assist- 
ance or by the formation of a trust on the lines suggested 
by the Council of the British Engineers’ Association, is 
#% moot point; at any rate, the system adopted by 
Germany—although it has been successful in a large 
measure in capturing certain foreign markets—does not 
find much favour in Manchester, where soundness is the 
key-note of the ldtal banking systems. 


Work Going a Begging. 


; _The two great difficulties with which local 
engineering works are sorely beset at the present moment 
on account of the large amount of war material which is 
being produced, are the shortage of skilled labour and 
delay in obtaining certain materials. Messrs. A. V. Roe 
and Co., who have found it necessary to take over a portion 
of Mather and Platt’s new works at Newton Heath, in 
order to try and satisfy the War-oftice demands for flying 
machines, are experiencing difficulty in obtaining such 
thing as the turnbuckles for adjusting the tension of the 
wire stays. These essential items consist of brass barrels 
about 3in. long with eye-bolts having right and left-hand 
threads. Even with the increased capacity of these 
works, Mr. Roe informs me that there is still room for 
assistance in the construetion of aeroplanes, and he would 
be glad to hear from any firms who are willing and able 
to take up the construction of these new weapons of war- 
fare. It is interesting to note that the last British raid 





on the German Zeppelin sheds was made by one of Roe’s 
biplanes, the 250-miles’ flight actually forming the first 
of the machine’s tests, showing that the art of flying 
machine construction has been thoroughly mastered 


Barrow-tn-FurNEss, Thursday. 
Hematites. 


There is a steady tone to report in the hematite 
pig iron trade. The demand for iron is fuller than it was 
and prospects are good so far as the home trade is concerned. 
On foreign account next to no business is being offered 
in pigiron. In this district little trade, however, has been 
done on foreign account for a long time, and except for 
small shipments to some of special sorts of iron to Belgian 
ports and occasionally to Treport and Rouen, there has 
been nothing done. Orders are well held throughout 
the district and the whole of the output is going into prompt 
consumption. Steel workers at Barrow this week are 
not using quite so big tonnage owing to mills being off for 
repairs. Prices are firm, with makers quoting mixed 
numbers at from 72s. 6d. to 73s. per ton net f.o.b. Special 
brands of iron are in steady demand. This is an expand- 
ing trade and has been improved since the war commenced. 
This class of iron is at 76s. to 80s. per ton. There is 
nothing being done in warrant iron, which is quoted at 
65s. per ton. The aggregate of warrant stores is repre- 
sented by 4011 tons. 


Iron Ore. 


The iron ore trade is well employed in most parts 
of the district. There is a good steady demand for all 
classes of ore on local account, and this is likely to be the 
case for some time to come. On home account generally 
the inquiry is well maintained. The shipments of Cumber- 
land ores is considerable, especially from the Duddon, from 
whence the Hodbarrow ores are exported. Prices are 
about the same, with good average sorts of native ore at 
13s. 6d. to 15s. 6d., and the best qualities are at 20s. 6d. 
per ton net at mines. Spanish ores are in steady request 
at 16s. to 18s. per ton net delivered to West Coast furnaces. 


Steel. 

At Barrow the activity in the steel works is not 
so marked this week. The plate mill has been laid off 
for two weeks on account of repairs and the re-boring of a 
cylinder. The men are being put on other departments 
in the Barrow Steel Works. There is a good output of 
rails being maintained and the wire works are well 
employed. There is also some activity in the steel trade 
in the Workington district. The general demand for steel 
is good, but there is room for plenty of improvement. 
Rails of heavy section are at £6 2s. 6d. to £6 7s. 6d. per ton, 
with light sorts at £7 10s. to £8, and heavy tramway rails 
are at £7 15s. per ton. There is a steady request for ship 
plates and the recent advanced price of £7 12s. 6d. to 
£7 15s. per ton is maintained, with boiler plates st £8 5s. 
to £8 10s. per ton. Hoops represent a fairly good business 
at £9 5s. per ton. 


Shipbuilding and Engineering. 


These trades present no new features. All the 
departments are fully employed night and day and 
Sundays, and there is to be practically no holiday at 
Christmas. 


Fuel. 

There is a full demand for coal, which is quoted 
at 15s. to 16s. 6d. per ton delivered for good steam qualities. 
East Coast coke is in full demand at 20s. to 22s. 6d per 
ton delivered. Welsh coke is at 17s. 6d. and Lancashire 
coke at 17s. per ton delivered. 


Shipping. 
The shipping trade is only fairly well employed. 
Last week only one cargo of rails was exported. Two 
steamers arrived with motor spirit, each having almost 
2000 tons on board. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 


As the year draws to a close there is a good deal 
of speculation in the iron and steel industry of the Sheffield 
district as to what 1915 may reveal. In the minds of 
a few the prospect creates misgivings, but it is unlikely 
that these will be justified unless the war should be very 
prolonged. In some quarters of the lighter section of the 
steel trade there prevails a feeling that with most outlets 
for export closed against them German manufacturers 
are working for stock, and that at the conclusion of the 
war these stocks will be let loose upon the old markets at 
a price so low as to be exceedingly tempting. But that 
is rather anticipating a condition of things that may 
probably never be, for when the tables have been com- 
pletely turned upon the enemy—as they will be—the 
wastage and destruction inevitably associated with 
invasion may leave few such stocks for anyone’s con- 
sideration. In this connection, I was much interested in a 
proposal just sent up by the Hull Chamber of Commerce 
to the Associated Chambers of Commerce. It is to the 
effect that in order to foil any immediate move by Germany 
to recover her old position in the markets of the Allied 
Powers, for instance, the British, French and Russian 
Governments should be approached with a view to the 
arrangement of a preferential tariff between the three 
nations. It is a suggestion which may never come to 
anything, but which is worth watching and thinking about. 
One thing is fairly certain, and that is that Belgium, 
which has been a very good customer of Germany, will 
boycott the latter’s markets, at any rate for a long time 
to come. In fact, representative Belgians, I hear, are 
already making inquiries in the Sheffield district, with the 
object of establishing closer trade relationships in readiness 
for the time when their unhappy country shall be rehabili- 
tated and her commerce resumed. 





Home Markets Brighter. 


In the meantime, things continue to brighten 
in the home markets, and inquiries this week show that 
a steadily improving business is being done in them in 
such steel products as twist drills, hammers, saws, files, 
and edge tools. One still hears rather loud complaints 
by some crucible steel makers, but others take a much 
more hopeful view of matters, and are anticipating further 
improvements with the turn of the year. With that 
event, too, especially if the war looks like “ getting 
through,” there should be a pretty big volume of work 
offered in the way of railway steel. At present orders in 
that direction are not particularly plentiful. In normal 
years, home railways are considering requirements about 


this time, but it is possible that under the circumstances | 


these will be kept down to the minimum until such time as 
the semi-State control comes to an end and the companies 
have had an opportunity of settling up with the Govern- 
ment. Then there should be something moving. Long 
before that, however, orders of considerable importance 
are looked for from oversea markets, for India and the 
Colonies are likely to be good buyers. An extraordinarily 
large volume of trade in steel and steel products could 
be done with certain countries on the Continent—in 
addition to that already passing—but the question of 
credit and exchange are serious obstacles, the removal of 
which would let in a flood of business, whilst coastal 
restrictions at home, and sea risks on trade routes, have 
held things back in many cases. The last-named difficulty, 
however, has been greatly minimised by the naval victory 
in the South Atlantic and with the capture of the Dresden 
and the Karlsruhe, which will come sooner or later, the 
last serious inconvenience to British shipping to South 
America will disappear. Regarding consignments from 
this district to the coast, there appears to be no small 
degree of congestion on the railways, for with so many 
restrictions upon traffic to the East Coast ports there is 
a rather uncomfortable diversion to the West Coast and 
Southern ports, though considering all the circumstances 
traffic arrangements are being worked as well as might 
be expected. With freer conditions, however, a good deal 
more stuff could be got away. 


Problem for Engineers. 


Last week the rather strained relationship 
between certain miners and their employers, arising out 
of the pit timber shortage, led me to make a few remarks 
about the peril, at this juncture, of anything approaching 
a rupture between capital and labour. Since then meetings 
have been held exemplifying the manner in which trade 
difficulties may be amicably met. Two conferences have 
been held in Sheftield between the Engineering Employers’ 
Federation and representatives of the Amalgamated 
Society of Engineers and kindred societies from all parts 
of the country. The shortage of skilled labour is being 
felt all over the country, but in engineering districts like 
Sheffield it is felt very acutely. To such an extent 
is this the case that it has become desirable that wherever 
skilled engineers can be released from work which for 
the time being might be done by semi-skilled labour, a 
larger output of Government work would result. The 
feeling was that certain machine tools might be left in 
charge of semi-skilled employees; but there were the 
rules of the trade unions to take into consideration, and 
the conference was called in order that a way out of the 
difficulty might be found. No hardship would be placed 
upon anyone concerned; in fact, it would lead to an 
improvement even upon the good wages already being 
earned. It was a common-sense appeal on patriotic 
grounds, and that seemed to be the spirit in which it was 
taken. Two meetings were held, the proceedings being, 
of course, private, and finally the further consideration 
of the subject was adjourned. 


Round the Works. 

An interesting fact in connection with contracts 
at present being executed in this neighbourhood is that 
the contractors have placed orders for shields for cutting 
the Post-office parcels “‘ tube” in London, and when the 
war broke out an order had been just completed for gas- 
works plant and coke ovens for Liége, but during the 
enemy’s occupation of the place delivery has had to be 
suspended. On oversea account some good tonnages of 
steel have been booked, including contracts for Beira, 
Bordeaux, Oporto, Fremantle, Johannesburg, Calcutta, 
Buenos Aires, New York and Sydney (N.S.W.), also electro 
plate for Calcutta, hammer heads for Sekondi, saws for 
Rangoon and Calcutta, tools for Rangoon, tires for Bombay, 
files for Rangoon, cutlery for Bombay, St. John’s, Toronto, 
and Montreal and hardware for New York. A large 
amount of heavy work has been turned out just recently, 
including the casting of an 80-ton ingot mould. 


Jump in Raw Material. 


For some two or three weeks now the pig iron 
market has been displaying an upward tendency. On 
the outbreak of hostilities prices went up with a bound, 
but the movement was to a large extent due to a miscon- 
ception of the real circumstances, and although there was 
at first a little panicky buying this soon passed, and the 
steady refusal of consumers to do serious business on the 
high rates prevailing at the time gradually brought prices 
down again, West Coast hematite being assisted in that 
direction by the embargo placed upon its exportation to 
certain neutral countries. Since then the demand for 
home requirements has become more active and values 
have been rising, each of the past two or three weeks 
marking an appreciation. Quite recently this class of iron, 
which is largely used in armament steel making, especially 
in the better qualities, was done, delivered Sheffield, at 
as low as 77s. for mixed numbers, but the demand for 
ordinary makes was not then at all brisk,though makers 
being contracted well forward practically all the output 
of the furnaces was going into consumption. During the 
past week West Coast hematite has been sold here at 
81s. to 82s., which represents a sharp rise on the prices of 
the previous two or three weeks, the movement being due 
in part to a scarcity of the ore. The latter remark applies 
also to East Coast hematite iron, which not many weeks 
since could-be bought delivered Sheffield at from 67s. to 
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68s., and is now quoted at about 77s. Common irons 
also mark considerable advances on the week under a 
keener inquiry. One hears less about Lincolnshire official 
quotations, but makers of these irons are now asking 57s. 
to 57s. 6d. for forge, 59s. for foundry and 59s. for basic. 
Derbyshire values are much lower, but still represent 
important advances on the week, forge being Is. to 1s. 6d. 
higher at 53s. 6d. to 54s. and foundry showing the same 
difference at 56s. to 56s. 6d. 


Billets and Scrap. 


The market for steel billets varies a good deal. 
Whilst there appears to be little demand for Bessemer 
acid billets a very great scarcity prevails in Siemens, but 
in neither case have quotations moved from those reported 
a week since, Bessemers standing at about £7 15s. and 
Siemens at £8 5s. Recently the market for basic billets 
had fallen a little flat. Before the war makers suffered 
greatly from the effects of Continental competition, and 
for a long time after hostilities commenced they reaped a 
corresponding advantage in the absence of German and 
Belgian makes. Then business eased down and latterly 
the Dominion Steel Company of Canada sent over a ship- 
ment or so of billets, some of which were stated to have been 
sold here. In the last few days the demand has quickened. 
That, with the scarcity of billets already explained, has 
caused local makers to put up prices, and this week they 
were quoting soft at £6 5s. and hard at £6 15s., an advance 
of 5s. per ton. In sympathy with the appreciation in 
pig iron scrap iron and steel prices have also herdened, 
and there is a difficulty in getting supplies, though that 
is probably attributable, as much as to anything else, to 
the fact that the railways are so hampered with other things 
that they are not willing carriers of scrap and empties. 


Fuels. 

The restricted outputs, owing to the continued 
shortage of empty wagons, has brought about a further 
decided improvement in the steam coal market. The 
local demand for industrial consumption is on a very large 
scale again, many of the big works securing extra supplies 
for use during whatever stoppage occurs at the collieries 
over Christmas and New Year, though it is understood that 
this will be reduced to the minimum. A large tonnage 
is being dealt with for shipment through the Humber 
ports, and business with the Mersey is also being well 
maintained. Practically speaking there are no stocks 
at the pits; indeed, many collieries are now well booked 
with orders up to the holidays. Values are higher, being 
considerably in excess of contracts. So far as small fuels 
are concerned, the colliery position is a very strong one, 
the extra demand for supplies for use during the holidays 
having resulted in collieries accumulating a large number 
of orders on the books. Values are also strong. Current 
quotations for steam coal are per ton at pits as follows :— 
Best South Yorkshire hards, lls. 3d. to lls. 9d.; best 
Derbyshire hards, 10s. 9d. to 1ls.; second qualities, 10s. 
to 10s. 6d.; steam cobbles, 9s. 9d. to 10s. 3d. The coke 
market continues to firm up. Regarding the question of 
pit timber shortage, it is mentioned that several good 
shipments have during the past week been made to East 
Coast ports from Norway, Sweden and the White Sea, 
and whilst, of course, by no means meeting the difficulty 
entirely, have done something toward improving the 
position in South Yorkshire. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Trade Prospects. 


A DECIDED change for the better has apparently 
overtaken the position in trade generally. A _ strong 
finish to the year seems probable, and the outlook for 
1915 is distinctly more promising, though, of course, in 
times like the present changes are numerous and sudden. 
With regard to the iron and steel, shipbuilding and allied 
trades, these important branches of industry find them- 
selves, at the moment, much better off than was the case 
a month ago. In some directions there is an inclination 
to question the genuineness of the present forward move- 
ment, implying that it lacks stability owing to the large 
proportion of Government work, which is greatly in excess 
of the amount placed on the general run of home and 
export business. No doubt this argument is reasonable 
enough, as the Government work will sooner or later fall 
away, but, on the other hand, the fact that continental 
supplies have been cut off, and Britain and America have 
practically got the trade of the world at their feet, must 
not be overlooked. Further, while it is admitted that the 
amount of work placed on Government account is abnor- 
mally large, there are at the same time numerous signs 
that home orders for general specifications are increasing, 
and that foreign clients also are beginning to come in 
with more freedom. It is reported that many contracts 
which were suspended at the beginning of the war are 
now being revived, and work hung up for the same reason 
is again engaging the attention of the parties interested. 
One of the most satisfactory features at present is the 
amount of new foreign business on offer, including large 
railway tenders for bridge building, land and town improve- 
ment proposals and water schemes are beginning to present 
themselves again for fresh consideration. While the large 
amount of new work booked recently is principally respon- 
sible for the harder prices ruling, the advances in hematite 
and other classes of raw material, together with coal, are 
also dominating factors in the present situation. It is 
almost impossible for manufacturers to continue selling 
at the old prices, and it is not unlikely that another 
movement in an upward direction will take place before 
long, but it is hoped that this sort of thing will not be 
overdone, as in times like this the tendency generally 
is towards indulgence. Trade in certain districts on the 
East Coast has been considerably restricted by the closing 
of the upper Forth ports, and representations have been 
made to the Board of Trade regarding railway facilities 
to make up for the partial closing of the North Sea to 
British trade, and a decision is expected at any moment. 


Sale of the Argyll Motor Works at Alexandria. 
The works of Argylls, Limited—in liquidation— 





at Alexandria, have been purchased by Sir W. G. Arm- 
strong, Whitworth and Co., Limited, of Newcastle-on- 
Tyne. It is stated that the works will be utilised for the 
manufacture of armaments, and will employ between 
1000 and 2000 men. It is expected that work will be 
commenced early in the new year. 


Labour Affairs. 


It has been officially announced that 41,013 
members, representing 25 per cent. of the home member- 
ship of the Amalgamated Society of Engineers, had 
secured increases in wages varying from 1s. to 3s. a week 
during the present year. The advances aggregated over 
£242,000 in time w ages. Taking into account the corre- 
sponding advances in piecework prices, earnings were 
increased by over £250,000 per annum. At no period in 
the history of the Amalgamated Society of Engineers 
has so large a number of members secured such sub- 
stantial advances in wages. There are one or two instances 
of liners having been held up at Glasgow owing to the 
fact that the members of the British Seafarers’ Union 
refused to sign on. The men demanded an increase of 
£1 per month to bring their wages up to the minimum 
paid on vessels leaving the Clyde on Government service. 
The Anchor liner charter Pannonia and the Allan liner 
Pretorian are notable instances of the vessels detained. 
It was anticipated that the closing of the docks at Bo’ness 
and Grangemouth would throw a considerable number 
of labourers out of employment, and firms in Glasgow and 
Dundee wrote asking for hundreds of men, and offering 
to pay railway fares and good wages. One Glasgow firm 
of shipbuilders wrote that it was simply starving for men. 
United efforts in response to these urgent appeals have 
resulted in only six labourers being sent to Glasgow from 
Bo’ness. No more could be got, although both Bo’ness 
and Grangemouth were thoroughly searched. It appears 
that a large number of the men thrown idle by the closing 
of the docks enlisted, while many have gone to Leith, 
Granton and other ports. The collieries and local sawmills 
have also absorbed a considerable number of the labourers. 
There is less unemployment in Scotland at the present 
time than has been the case at any period for a long time. 


Shipping and Shipbuilding. 


Shipping at Glasgow harbour is still being inter- 
fered with owing to scarcity of labour, and so far the 
negotiations between the employers and the dockers 
officials, with a view to finding a way out of the present 
difficulty, have not been renewed. Business is of a routine 
character, with no outstanding feature. Second-hand 
tonnage is in great demand at present, but would-be 
buyers are experiencing some difficulty in securing what 
they desire. Several locally owned steamers have changed 
hands recently, and the buyers in each case are said to be 
British. Numbers of shipping companies are having 
difficulty in carrying on their services, so many of their 
steamers having been taken up by the Government. 
Local owners have met the demand of their crews for 
increased wages by agreeing to a bonus payment during 
the continuance of the war, bringing the pay of the deep- 
sea men up to £6 10s. per month, and of the coasting men 
to 40s. per week. The bonus, it is stated, will also be paid 
to masters, mates and engine-room complement. Contracts 
for the building of another six vessels have been placed 
with Clyde shipbuilders. It has been stated as a remark- 
able fact that of all the new vessels recently contracted 
for, not one, so far as can be ascertained, is to have oil 
engines. Of the new tonnage launched during the year 
on the Clyde, the portion for local tramp owners will 
aggregate round about 25,000 tons, or possibly a trifle 
more, while local liner companies are responsible for about 
35,000 tons, and the total roughly on local account is 
63,000 tons. The tonnage launched for tramp owners 
elsewhere will total about 60,000 tons, and for liner con- 
cerns ‘‘ outwith ” the Clyde about 200,000 tons. To this 
last figure, the British India contributes 32,000 tons and 
the Canadian Pacific 38,000 tons. It will be seen that 
the tonnage for liner companies is far and away the largest 
item. The liner concerns have saved the situation, and 
but for the numerous orders placed by them the year’s 
shipbuilding output would have been very poor. Of course, 
for several years tramp owners added freely to their 
holding, and subsequent freight conditions justified 
marking time. On the other hand, a better understanding 
among liner companies, the result of fusion of interests, 
combined with a general trade development, prompted 
the placing of orders at low quotations. 


Timber. 


Business has been well maintained throughout 
the past week. The St. Lawrence season has come to an 
end for the year by the arrival of the ss. Torrhead from 
Montreal with small shipments of pine and spruce deals. 
Canadian imports this year have largely been made up of 
spruce deals, third and fourth quality pine and birch 
planks, very little first and second quality pine having 
come forward, while there has also been a marked scarcity 
of birch logs. The demand for packing case material 
continues satisfactory, and though considerable quantities 
have come to hand, values display no evidence of becoming 
easier. Some fair-sized shipbuilding orders are reported, 
including Quebec Waney pine, pitch pine and teak logs 
and planks. There has been some movement in the cheaper 
grades of pine deals, stocks of which must now be un- 
usually small for this period of the year. Of first quality 
pine, there is an occasional sale reported, but despite the 
poor demand existing prices are firm. Spruce deals have 
formed the bulk of the recent imports. 


Pig Iron. 

There has been a quieter tone in the Scotch pig 
iron trade throughout the past week. Buying of ordinary 
and hematite qualities is more subdued at present, and 
the quantities booked by producers are comparatively 
small. As regards consumption, foundry qualities are 
not moving away too freely, but users of hematite are 
absorbing considerable quantities, and it is understood 
that outputs are being disposed of without any difficulty. 
The number of furnaces in blast is sixty-eight, the same 
as last week and eight fewer than in the same week of 
1913. The turnover in the Glasgow pig iron warrant 
market during the past week was small, only amounting 





to about 6000 tons. The tone has been very firm, how. 
ever, and Cleveland iron closed at 52s. 4d. per ton cash 
buyers, an advance of Ild. per ton compared with the 
preceding week. 


Quotations. 


The prices of Scotch makers iron have heen 
advanced Is. per ton during the week, and are as follows : 
—Monkland, f.a.s. at Glasgow, No. ‘ 64s. 6d.; No, 3 
63s.; Govan, No. 1, 64s.; No. 3, 63s.; Carnbroe, No, | i; 
68s. 6d.; No. 3, 64s.; Clyde, No. 1, 698. 6d.; No. 3, 
64s. 6d; Gartsherrie, Summerlee, Calder and Langloan, 
ag 1, 70s.; Nos. 3, 65s.; Glengarnock, at Ardrossan, 

No. 1, 71s.; No. 3, 66s.; Eglinton, at Ardrossan or Troon, 
No. 1, 64s.; No. 3, 63s.: Dalmellington, at Ayr, No. L. 
65s.; No. 3, 63s.; Shotts, at Leith, No. 1, 70s.; No, 3. 
65s.; Carron, at Leith, No 1, 72s. 6d.; No. 3, 67s. 6d. per 
ton. 


Finished Iron and Steel. 
Brighter conditions rule in the steel trade, 
Makers report that while plate mills are not so well off 
as those engaged on sections, work is coming to hand in 
sufficient quantity to keep mills running almost full time, 
Those works engaged on Admiralty and War-ollice 
materials are exceptionally busy, and are likely to continue 


so for some considerable time. Prices are firm, and 
prospects are more encouraging. Black sheet makers, 
while fairly well employed, would welcome an addition 


to the business on their books. The greater proportion 
of the work on hand is on Government account, and they 
are on the lookout for an increase in general business, 
which at the moment is not very plentiful. Nothing of 
importance can be reported regarding the malleable iron 
trade. A slight improvement has occurred in both the 
home and export demand, but the increase does not repre- 
sent a large volume of new business. Outputs in the 
meantime are much below the producing capacity of the 
plants. 


Coal. ; 

The Scotch coal trade on the whole is in a better 
position than in the preceding week. The market in the 
West of Scotland is very active and there is a strong local 
and foreign demand, and high prices are being paid for 
almost all grades of coal. Trade in the Lothians is reported 
to be greatly improved, while the position in Fifeshire, 
although uncertain, is more satisfactory. Shipments are 
better than last week, and amount to 183,980 tons, com- 
pared with 149,945 and 337,368 tons in the same week 
last year. EJ] coal is quoted f.o.b. at Glasgow, 13s. 3d. 
to 13s. 6d.; splint. 12s. 6d. to 15s.; navigations, 14s. to 
l4s. 6d.; steams, Ils. to 12s. 9d.; treble nuts, 11s. 9d. 
to 12s. 3d.; doubles, Ils. to lls. 6d.; singles, 10s. 3d. to 
10s 6d. per ton. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Brightening Prospects. 


Tuincs are looking considerably brighter in 
trade circles in the North and fresh business is flowing in 
very freely, one of the strongest features, of course, being 
the large amount of work for the allied Governments. 
This week the French Government is reported to have 
placed huge orders for all descriptions of material. The 
movement, however, has not only been in respect of work 
in connection with the war, but also in other directions. 
Indeed, prospects have brightened up wonderfully. This 
revival may be traced entirely to the British naval victory 
coupled with the better news from Flanders. Increased 
confidence has been observable on all hands. The naval 
victory has put more heart into exporters, for the sea danger 
of capture or destruction by the enemy is now scarcely 
worth consideration, and rates of insurance should fall 
to something like normal. Now that the sea is almost 
clear of danger and the measures adopted by the Govern- 
ment for assisting traders are beginning to work we should 
pick up a good deal of our lost trade with America and the 
Colonies and compensate ourselves to some extent for 
the loss of enemy markets. The scarcity of tonnage, 
however, is still a serious factor in the export trade, and 
there is not likely to be much expansion until it is removed. 
The suggestion of the Newcastle Advisory Committee 
that the seized German vessels might be utilised to relieve 
the situation has, it is understood, been favourably 
received by the Prize Ship Disposal Committee. The 
Advisory Committee has been informed that the repre- 
sentations would have the attention of the Government, 
and the latter's decision is awaited with considerable 
interest. During the past few days trade at the shipping 
ports on the North-East Coast has been seriously dis- 
located by the severe weather and further stringent military 
regulations, especially in respect of the Tyne. One is to 
the effect that when the weather is too rough to allow the 
examination of vessels to go on outside the entrance of the 
harbour the Tyne will be closed to all merchant vessels 
by day as well as by night. Owing to the high seas 
running off the coast there were no sailings during the week- 
end from the Tyne, and there were only six arrivals of 
steamers. There are no military restrictions about heavy 
weather on vessels entering the ports of Sunderland, 
Blyth, or Middlesbrough at any time, with the exception 
that ships must not enter these ports for two hours before 
low tide and two hours after low tide. It is understood 
that in order to assist exporters on the North-East Coast 
to divert their cargoes to other ports for shipment special 
facilities will be shortly granted by the railways. The 
activity at many of the iron and steel works is unprece- 
dented. In some measure, of course, this is due to the 
enormous quantities of material of one kind and another 
being produced on Government account, but there seems 
good grounds for stating that much of it represents iron 
and steel production of a general industrial character. 
Overtime is the general rule at most of the mills. This 
week values of Cleveland pig iron are higher than they have 
been at any time during the year. 


Boom in Shipbuilding. 
The outstanding feature just now in northern 
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trade circles is the free way in which orders for new vessels 
are being given out by established shipping lines. There 
js a general rush of orders chiefly for the tramp steamer type, 
notwithstanding the increased cost of tonnage. Many 
builders, however—and this is an indication of the con- 
fidence felt in the continuance of good trade—have 
declined some very tempting offers. The remarkable 
advance in the rate of freights is perhaps the chief cause 
of the present rush of orders, There have been similar 
movements previously, notably those that took place at 
the time of the South African war and after the great coal 
strike. The remarkable movement in the freight market 
is well illustrated by the following examples. The figures 
are the average rates for 1900, 1904, and 1912, and the 
current freights that are now ruling from North-East 
Coast ports. There is, of course, no chartering for Cron- 
stadt and Hamburg. 


~ 1900. 1904, 1912. Now. 
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Tt will be observed that the current rates are far above the 
average yearly ones given in contrast. One of the reasons 
for these -high rates is that a large amount of tonnage has 
been taken out of the market by the Government, and 
another is that the cost of working the steamers has been 
very considerably raised. It is true that the demand for 
steamers has been reduced by the stoppage of trade to 
Germany, but it seems evident that there is a substitutional 
demand which at least is equal to that lost—a substi- 
tutional demand added to by the effect of the large number 
of steamers, both British and foreign, laid up compulsorily 
through the war. It is clear from the figures given above 
that fuller demand, less competition in the supply, and 
higher cost of working have allowed shipowners to exact 
rates of freight which ought to be more remunerative than 
those that ruled prior to the war. During the con- 
tinuance of the war the “ waste” of shipping will con- 
tinue, as well as its employment in transport; so that 
though work may be restricted in some of the areas, 
it is probable that the range of freights will continue high. 
There are also prospects of a continuance of the good 
demand for new tonnage. During a part of this year there 
was a falling tendency shown, but in the last two or three 
weeks orders have been placed which will materially 
improve the prospects of the shipbuilding trade. It must, 
however. be remembered that a factor in addition to the 
war which will seriously interfere with the output is the 
shortage of skilled workers. 


Cleveland Iron Trade, 


The Cleveland iron market is now stronger than 
it has been at any time during the year, and values have 
advanced with great rapidity. There is more confidence 
in the outlook, business is coming out more freely, and there 
is now a greater disposition to fix contracts ahead. .For 
some time consumers have been running on very low 
stocks, and now, with quotations advancing almost daily, 
they are realising the necessity of covering themselves 
forward, with the result that some good orders have been 
placed. There is generally a speculative rise in prices 
about Christmas time, but the advance this year is rather 
earlier and sharper. It is no doubt due in a large measure 
to speculative buying, but the main reason is to be sought 
in the greater confidence felt in the outlook and in the 
largely improved demand for iron, particularly for home 
consumption. Sellers of late have by no means been eager 
to part with their iron, and with the demand so active 
buyers have been compelled to offer greater inducements. 
Though the price of No. 3 Cleveland pig iron is now higher 
than it has been during the past twelve months, there is a 
feeling that the top has not yet been reached. The pre- 
vious highest was 53s. 3d. during the rush for iron early 
in August. Certainly all the iron that is now being pro- 
duced is being disposed of, and the prospect of increased 
production is small, as, with the existing labour shortage, 
there is difficulty in getting sufficient ironstone. Accord- 
ingly it is not unlikely that the level of prices will continue 
to be relatively high, though further advances may not 
take place. The shipments of pig iron from the Cleveland 
district so far this month are only on a small scale, averag- 
ing about 1000 tons per working day, but they have little 
effect on the situation, for December is generally a poor 
shipping month. Stocks of Cleveland pig iron in the 
public warrant stores stand at 102,828 tons. So far this 
month 2660 tons have been withdrawn. The general 
market quotation for No. 3°G.M.B. Cleveland pig iron is 
54s., whilst No. 1 is 56s.; No. 4 foundry, 53s. 6d.; No. 4 
forge, 53s.: and mottled and white iron, each 52s. 6d., all 
for early delivery. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is exceedingly strong. There is a steady demand for 
the class of iron for the manufacture of war material, and 
business has been done in mixed numbers at 70s., but the 
quotations are very irregular and in some cases up to 
15s. has been named. The export trade in hematite is 
all but at a standstill owing to the Government restrictions, 
but a few sales have been made to France. Sales cannot 
now be made to neutral countries except under a guarantee 
from the Government of the country of destination that 
the iron will not be diverted to a belligerent, either directly 
or indirectly. Makers are well off for orders and hold con- 
tracts that will keep them busy at the present rate of out- 
put for some time to come. 


Iron-making Materials. 


The position of foreign ore sellers continues to 
he extremely difficult owing to the heavy, increasing 
freights being demanded from Bilbao to the Tees. This 
week 8s. 9d. has been paid, and 9s. is now being demanded. 
In the cireumstances the quotation must rise, and the 
minimum is 22s. 6d. for best Bilbao rubio of 50 per cent. 
quality, ex-ship Tees. The scarcity of tonnage is very 
great and the situation as regards deliveries is very dis- 
turbing to ironmasters. Coke is rather firmer, and 17s. 9d. 
for good medium furnace kinds, delivered at the works, 
now appears to be a bottom figure, 


Manufactured Iron and Steel. 


So far as the amount of work on hand is concerned 
the position of the manufactured iron and steel trades 
on the North-East Coast could scarcely be better. Pro- 
ducers have excellent order books, and there is great pres- 
sure for deliveries in many branches. A large volume of 
inquiry for shipbuilding material is reported, and speci- 
fications against contracts are coming in well. There is 
a better tone in the steel rail trade and the outlook is 
more encouraging. This week the War-office placed an 
order with the Cargo Fleet Works for about 4000 tons of 
steel rails. The North-Eastern Railway is expected 
shortly to give out a big order to local mills. Other fresh 
business which is in the market is 10,000 tons for Denmark, 
together with inquiries from the Colonies and home trade. 
Some heavy orders, mainly for light rails for field purposes 
for the Allied Governments, are being executed. There 
is also a good demand for other descriptions of iron and 
steel. Under such encouraging conditions values are 
firmly maintained. The following are the _ principal 
market quotations :—Common iron bars, £8 to £8 2s. 6d.; 
best bars, £8 7s. 6d. to £8 10s.; best best bars, £8 15s. to 
£8 17s. 6d.; packing iron, £6 5s.; iron ship angles, £8 ; 
iron engineering angles, £7 10s.; iron ship plates, £7 5x. 
to £7 10s.; iron girder plates, £7 5s. to £7 10s.; steel bars, 
Siemens, £7 15s.; steel bars, basic, £7 10s.; steel ship 
angles, £7 5s.; steel ship plates, £7 10s.; steel boiler plates, 
£8 5s.; steel engineering angles, £5 15s. to £6; steel sheets, 
singles, £8 5s. to £8 7s. 6d.; steel sheets, doubles, £8 10s. 
to £8 12s. 6d.; steel strip, £7 5s. to £7 7s. 6d.—all less 24 
per cent. Heavy steel rails, £6 5s.; steel railway sleepers, 
£7 net f.o.b.; cast iron chairs, £4 5s.; cast iron pipes, | 4in. 
to 2}in., £6 7s. 6d.; 3in. to 4in., £5 7s. 6d.; 5in. to 8in., 
£5 12s. 6d.; 10in. to I6in., £5 15s.; 18in. to 24in., £5 15s.; 
iron columns, plain, £7 7s. 6d.; floor plates, £3 10s., f.o.r. 
at maker’s works. 


The Coal Trade. 


Business in the Northern coal trade is fraught 
with considerable difficulty. The shortage of tonnage 
continues to play havoe with the collieries. The high 
rates are killing fresh business, and, judging from the 
tendency, rates have not yet touched top. Collieries with 
tonnage on hand are scraping along in the best way they 
can. Other pits are idle, and they are numerous. Many 
collieries are booked up to the end of the year, and were 
conditions favourable a fair amount of work would be 
possible. The difficulty of foreseeing what freight rates 
are likely to be during the next quarter has been the chief 
trouble with firms tendering for the supplies required for 
the Swedish State railways. Tenders were sent in on 
Monday, and merchants generally have given prices on 
a free-on-board basis, mostly declining to take the risk of 
c.i.f. values through the uncertainty as to tonnage supply. 
The order is, therefore, generally expected to be taken by 
Swedish merchants, who are in a position to secure Swedish 
tonnage offers. Merchants certainly regard the present 
time as most inopportune for taking on business to which 
any great risk attaches. The collieries producing coal for 
the Admiralty are worse off than others in some cases, and 
several are reported to have been idle for days in succes- 
sion. The fact that they are under an obligation to meet 
the requirements of the Admiralty first, and that permis- 
sion has to be obtained to dispose of surplus quantities 
to ordinary customers prevents collieries from booking 
ahead. The enquiry for other descriptions of coal for 
January is fairly active, but the supplies offer freely and 
prices stand at the recent steady level. Prospects, how- 
ever, are brighter than for some weeks past. The follow- 
ing are the market quotations :—Northumberlands : 
Best Blyths, 13s.; second Blyths, 10s. 9d.; unscreened, 
10s. to 10s. 6d.; households, 14s. to 15s.; best smalls, 
7s. 9d. to 8s. 3d.; Tyne prime steams, 12s. to 12s. 3d.; 
Tyne second steams, IIs. to lls. 3d.; special steam smalls, 
9s. 3d. to 9s. 6d.; ordinary smalls, 7s. Durhams: Best 
gas, 12s. 6d.; second gas, 10s. 9d. to lls.; special Wear 
gas, 12s. 9d. to 13s.; smithy, 10s. to 10s. 6d.; coking, 
unscreened, 10s. to 10s. 6d.; coking smalls, 9s. to 9s. 6d.; 
ordinary bunkers, 10s. 44d. to 10s. 6d.; best bunkers, 
lls. 6d.; foundry coke, 19s. to 20s.; furnace coke, 18s.; 
gas coke, 10s. 6d. to IIs. 6d. 


Freight and Insurance Rates. 


The amount of tonnage on the freight market is 
so limited that freight rates are advancing rapidly and new 
business is practically impossible for merchants. Genoa 
has advanced to 19s. 6d.; London to 6s. 6d.; Rouen, 
15s. 6d. to 16s.; Valencia, 16s.; and Malaga, I6s. 6d. 
War risk insurances of coal cargo to coasting ports, to 
France and the Bay, and also to West Italy, are unchanged. 


Shipbuilding Orders. 


The orders placed during the past week are very 
extensive. A Norwegian firm has contracted with Sir 
W. G. Armstrong, Whitworth and Co. for a steamer of 
about 12,000 tons to be built on the Isherwood system. 
Gothe Bros. and Co., West Hartlepool, have placed an 
order with Irvine’s Shipbuilding and Dry Docks Com- 
pany, Hartlepool, an order for two shelter-deck steamers 
with a deadweight carrying capacity of about 7500 tons 
each. Several orders for smaller vessels have also been 
placed with North-East Coast builders. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE coal trade of this district has the reputation 
of being most susceptible to the minutest influences, and 
during the past week it has given at least a partial demon- 
stration of its qualities in this respect. The abatement of 
the stormy weather has enabled backward tonnage to 
reach dock, and now that the quantity in hand is adequate 
to requirements the market has immediately responded 
to the improvement and steadier conditions “generally 
prevail. In the early part of the week there were few 
really weak spots for loading this side of the holidays, 





while, on the other hand, there were many directions in 





which values showed a gain of 6d. and even Is. as com- 
pared with the prices of a week ago. This improvement 
in coals coincides also with an advance in freight rates, 
which is an unusual circumstance, although this has 
happened once or twice before in the past year or two. 
The strength of the freight market is phenomenal. Not- 
withstanding that the higher figures obtainable bring 
out more tonnage, the supply is unequal to the demand. 
This week a steamer was chartered at 23f. for Marseilles, 
which compares with 7.60f., the lowest paid for that port 
this year, and 13.25f., the highest paid in 1913. Alexandria 
has been done at 20s., whereas the lowest level touched 
this year was 6s. 104d. in April last, the highest rate paid 
in 1913 being 12s. 6d. Genoa was worth about 17s. 6d. 
in the early part of the week, which compares with 12s. 3d., 
which was the highest rate of 1913. About the middle 
of last February Genoa was fixed as low as 6s. In the 
near trade, Rouen rules about 14s. to 14s. 6d., according 
to the size of the vessel. The lowest rate paid this year 
was 4s. 14d. in April, the highest figure for 1913 being 7s. 
These rates will give some idea of the violent fluctua- 
tion in values, and the difficulties in the way of the 
arrangement of business at the present time. It is safe 
to say that few merchants are taking the risk of the freight 
market under these conditions. In the case of depét 
owners, who are compelled to replenish stocks, they are 
in the position of being able to recoup themselves by 
advancing their charges to shipowners for coaling abroad, 
while many firms who have in the past month or so under- 
taken business on c¢.i.f. basis have arranged for tonnage 
on time charter. 


LATER. 


The coal market both as regards large and small coals 
is firm for loading this month, more particularly before 
the holidays. The tightness of stems has put a check on 
any further advance in freight rates, as there is great 
difficulty in arranging with the collieries for supplies of 
coals, as they are so fully booked up. Admiralty qualities 
are not appreciably’ higher in price, and relatively not 
so strong as other descriptions, for the reason that buyers 
wherever possible have arranged for inferior qualities, 
thus saving them going through the necessary formalities 
of getting permission from the Admiralty authorities, 
all of which takes time and trouble. Dry coals of best 
quality have ruled steadier, and 19s. has been obtainable, 
while Monmouthshires have improved. Best black veins 
are quoted at 17s. to 17s. 6d., Western Valleys 16s. 6d. 
to 17s.,and best Easterns 15s 9d. to 16s. Smalls fully 
maintain the strength displayed recently, while patent 
fuel shows a better tone. The more rapid clearance of 
wagons brought about by heavy shipments now that 
tonnage has come along has improved the position slightly 
for sellers of pitwood, who are now able to command 
24s. for their supplies, and are asking up to 24s. 6d. 


Coal Contracts. 


Contracting for coal supplies over 1915 continues 
quietly to absorb attention. Although so far as is known 
nothing has been done in tip-top qualities of large steams, 
collieries are reported to be naming 21s. as their price. 
Sales, however, must have the sanction of the Admiralty 
authorities. The majority of colliery owners of Admiralty 
quality have not definitely framed their ideas as to next 
year’s values, but as regards ordinary second Admiralties, 
which were previously reported to have been sold at 
18s. 3d., it is generally believed that one of the largest 
companies has effected contracts with some of its regular 
clients at 18s. Best Monmouthshire black veins are valued 
about 17s. 6d. over next year, while Western Valleys are 
now quoted at 17s. There is nothing fresh with reference 
to small coals for 1915, except that cargo sorts of the best 
quality have been sold at 8s. 6d. In patent fuel, one of 
the leading makers has concluded business for short 
periods at 17s. 6d. and 17s. 9d., and is now quoting 18s, 
firm over the year. 


Foreign Contracts. 


The question of foreign coaling contracts for 
next year is one that is giving firms a good deal of uneasi- 
ness. The outbreak of hostilities in August last nullified 
all contracts for this year, and as showing the advances 
in price for coaling abroad it need only be stated that 
whereas contracts for the current year were based about 
28s. per ton for Port Said, the charge is now about 45s., 
and in the case of Gibraltar rates have advanced from 
23s. to 32s. With freights phenomenally high, and coals 
at the moment strengthening, firms find it very difficult 
to know what to do for next year. It has to be remem- 
bered that contractors fixing up with shipowners for 
supplies abroad do so under extremely hazardous con- 
ditions. The only ground for cancelling contracts entered 
into now for 1915 will be a further extension of hostilities 
among other Powers. If no such extension should occur 
and coal and freights further improved, firms contracting 
with shipowners for supplies abroad would have to stand 
the loss incurred under their contract by reason of coals 
and freights going against them, but, on the other hand, 
should coal or freights or both come down to warrant 
charges below the contract prices originally fixed, then 
the shipowner under the terms of the contract gets the 
benefit in a reduction of the charges to him. This on. the 
face of it is a somewhat one-sided contract, but that 
is how it operates. One well-known firm has issued a 
circular to its clients pointing out that it does not propose 
to submit offers of contract for the supply of its coal 
requirements at its depéts during the ensuing year. 
This is a most unusual course, but it indicates the position 
at the present time. The firm offers to supply coals upon 
the most moderate terms circumstances may admit of 
during the existence of the present conditions. 


Next Year’s Demand. 


The possibility of there being a big demand for 
coal next year and of a stiffening in prices accounts for 
the largely increased inquiry from middlemen of the 
collieries for 1915. In addition to ordinary second 
Admiralties being sold at 18s. 3d. over next year, Western 
Valleys have been sold from 16s. 6d. up to 17s., and best 
Easterns are reported to have been sold at 15s. 6d. to 
15s. 9d. Sellers, however, are now indicating higher 
figures. Best bunker smalls have been contracted for at 
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10s. 6d. and up to as much as Ils. and Ils. 3d., while 
best cargo sorts have been disposed of at 7s. 6d. and 
8s. 6d., and now colliery salesmen have closed their books 
at these figures. Tenders went in on Tuesday for the 
supply of 100,000 tons of Cardiff or Newport smalls, 
50,000 tons of large, 50,000 tons of through coals and 
50,000 tons of patent fuel for the French State Railways. 
Fewer firms than usual have tendered, and their prices 
are reported to be mainly on the f.o.b. basis and to show 
a rise of several shillings above the prices sent in for the 
railways’ requirements in November last. 


Foreign Exports. 


Although shipments last week from Cardiff, 
Newport, Swansea and Port Talbot were affected by the 
insufficiency of tonnage, foreign exports considering the 
conditions were very satisfactory, and formed about the 
average since the war began. The total was 351,185 tons, 
which was better than the preceding week, although 
falling short by just over 200,000 tons compared with 
the corresponding period of 1913. From the port of Cardiff 
shipments reached 227,804 tons, which is less by 174,982 
tons than the same week last year. Newport did well 
with 73,636 tons, which was a decrease of only 15,000 tons 
odd on the corresponding period of last year. Swansea 
exported only 37,203 tons, and Port Talbot was respon- 
sible for the low total of 12,542 tons. ~ 


Labour Items. 


Work in the coalfield continues steadily to 
improve as the result of the better tonnage supplies and 
the freer supply of wagons. Only in a few cases have 
stoppages been reported this week, and now that the 
tonnage is so good it is probable that from now to the 
holidays at least the full output, considering the shortage 
of men, will be shipped comfortably. One important 
question has been up for consideration at a meeting of 
the Conciliation Board this week, and that relates to the 
introduction of oil safety lamps and electric safety lamps 
at several collieries instead of naked lights, without any 
additional payment being made to the tonnage on piece 
workers. The men’s representatives state that there 
are about 7000 men who are affected, and that it is with 
great difticulty that they prevent them from handing in 
their notices on account of their decreased earnings. 
The owners contend that the improved safety lamp gives 
as good light as the naked light. The owners have 
promised to consider the matter and give their reply at 
the next meeting. Work at the patent fuel works con- 
tinues considerably below the average as labour is scarce 
and outputs are reported to be down by about half. At 
the docks employment is extremely good, with the excep- 
tion of that for men engaging upon the discharging of 
vessels. Imports have not been good, and for this reason 
there has not been so much activity, but the ship-repairing 
yards are very busy, and employers find it difficult to 
cope with orders, as so many men have joined the Forces, 
and they include many of the best and most highly skilled 
workmen. ; 


Current Business. 


So far as current operations are concerned, 
there has been no notable influx of new business, but 
there is a natural eagerness on the part of shippers to 
get the bulk of their month’s quantities away in good 
time before the holidays. This and the fact that a fair 
amount of chartered tonnage due in the early part of 
last week only arrived at the beginning of this week 
has created considerably more pressure than has been 
experienced lately. This pressure is likely to extend right 
up to the holidays, and, indeed, become even more pro- 
nounced than in the early part of this week. All classes 
of coals have improved, but it is rather peculiar that 
Admiralty qualities have shown it less in actual values 
than other descriptions. Leaving out of account the 
superior Admiralties, which are more or less a Govern- 
ment monopoly, ordinary second Admiralties were 
obtainable in the early part of this week at 17s. 3d. to 
17s. 6d., which are the figures quoted last week. Dry 
coals are distinctly steadier, best qualities being about 
18s. 6d. to 19s. and ordinary descriptions 17s. 6d. to 18s. 
Monmouthshires have displayed relatively a more marked 
advance, and values range on the basis of 17s. to 17s. 6d. 
for best black veins, 16s. 6d. to 16s. 9d. for Western 
Valleys, and 15s. 9d. to 16s. for best Easterns, with in- 
feriors about 15s. to 15s. 6d. Bituminous coals rule firm, 
while smalls of all classes and nuts and beans are com- 
manding good figures. Bunker smalls are scarce, and 
range about Ils. 6d. to 12s. for prompt loading, and 
lls. to 11s. 3d! for seconds, while cargo sorts range from 
7s. 6d. to 9s. 3d. The improvement of smalls has meant 
higher figures for patent fuel, which is now 17s. to 18s. 
Contracts in fuel have been made over next year at 17s. 
The pitwood market does not move much, and the 
difficulty of wagons retards any upward tendency. Values 
are about 23s. 6d. to 24s. 


Approximate Prices. 


Steam coal :—Best Admiralty large, 20s. to 21s.; 
best seconds, 18s. to 19s.: seconds, 17s. 3d. to 17s. 6d.; 
ordinaries, 16s. 6d. to 17s.; best drys, 18s. 6d. to 19s.; 
ordinary drys, 17s. 6d. to 18s.; best bunker smalls, 11s. 6d. 
to 12s.; best ordinaries, lls. to lls. 3d.; cargo smalls, 
8s. 6d. to 9s. 3d.; inferiors, 7s. 6d. to 8s. 3d.; washed smalls, 
11s. 6d. to 12s. 6d.; best Monmouthshire black vein, large, 
17s. to 17s. 6d.; ordinary Western Valleys, 16s. 6d. to 
16s. 9d.; best Eastern Valleys, 15s. 6d. to 16s.; seconds 
Eastern Valleys, 15s. to 15s. 3d. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to 19s.; 
No. 3 Rhondda, large, 17s. 6d. to 18s.; smalls, 13s. to 
13s. 6d.; No. 2 Rhondda, large, 14s. to 15s.; through, 12s. 
to 13s.; smalls, 9s. to 10s.; best washed nuts, 17s. to 
18s. 6d.; seconds, 14s. 6d. to 15s.; best washed peas, 15s. 
to 15s. 6d.; seconds, 13s. 6d. to 14s.; patent fuel, 17s. to 
18s. Coke: Special foundry, 30s. to 3ls.; good foundry, 
age to 27s.; furnace, 18s. to 20s.: pitwood, ex-ship, 23s. 
to 24s. 


Newport (Mon.). 


A much healthier tone has characterised the 


market in Monmouthshires this week and values have 








improved all round for large coals, and sellers confidently 
look forward to these conditions being maintained over 
the remainder of the year. Small coals have also shared 
in the advance as supplies for early loading are difficult 
to arrange. Approximate values :—Steam coal: Best 
Newport black vein, large, 17s. to 17s. 3d.; Western 
Valleys, 16s. 3d. to 16s. 9d.; Eastern Valleys, 15s. 6d. to 
l6s.; other sorts, 14s. 9d. to 15s. 3d.; best smalls, 9s. 6d. 
to 10s.; seconds, 8s. 6d. to 9s. Bituminous coal: Best 
house, 18s. to 18s. 6d.; seconds, 16s. 6d. to 17s. 6d.; patent 
fuel, 17s. to 17s. 6d.; pitwood, ex-ship, 23s 6d. to 24s. 6d. 


Swansea. 


The improved tonnage supplies was this week 
reflected in a better tone for anthracite coals. Prices all 
round were firm for anthracite large. Owing to the short- 
age of men it is estimated that outputs are on the average 
less by about 25 per cent. compared with normal times. 
Machine-made cabbles and nuts, which are in such good 
demand in France, are a strong market, but rubbly culm 
and duff remain weak. Official returns of the trade of 
Swansea for November show a decrease of 86.000 tons as 
compared with October and a falling-off of 178,000 tons 
as compared with the corresponding period of 1913. Coal 
and coke were down by 102,000 tons alone, and patent 
fuel by 24,000 tons. Anthracite: Best malting, large, 
22s. to 24s. net ; second malting, large, 20s. to 21s. Gd. net ; 
hig vein, large, 19s. 6d. to 22s., less 2$ per cent.; red vein, 
large. 16s. 9d to 17s. 6d. less 2) per cent.; machine-made 
cobbles, 25s. 6d. to 26s. net ; French nuts, 27s. to 30s. net ; 
German nuts, 27s. to 29s. net ; beans, 18s. 3d. to 19s. 3d. 
net; machine-made large peas, 12s. 3d. to 13s, net; 
rubbly culm, 3s. 9d. to 4s. 3d., less 2$ per cent.; duff, 
2s. 6d. to 2s. 9d. net. Steam coal: Best large, 18s. 6d. to 
21s. 6d.. less 24 per cent.; seconds, 17s. to 18s. 3d., less 
2} per cent.; bunkers, 12s. to 13s., less 24 per cent.; 
smalls, 6s. to 8s. 6d., less 2$ per cent. Bituminous coal ; 
No. 3 Rhondda, large, 17s. 6d. to 18s., less 24 per cent.; 
through and through, 14s. 6d. to 15s., less 2} per cent.; 
smalls, Ils. to Ils. 6d., less 2} per cent. Patent fuel, 
15s. 9d. to 16s. 3d. 


Tin-plate, &c. 


So far efforts on the part of tinplate manufacturers 
to secure licences for the shipment of tinplates to Holland, 
Denmark and Sweden have not succeeded to any appre- 
ciable extent. Up to date, permission has been granted 
to send five parcels, which compare very poorly with the 
number of applications made. It is estimated that at 
the present time about 50,000 boxes have been thrown on 
the hands of manufacturers. The embargo is having a 
very serious effect upon the industry, which is becoming 
more acute as time passes. The fear of permanent injury 
to the trade is a real one, as tinplate has not been declared 
contraband, and it is difficult to see how foreign supplies 
can be prevented from reaching Holland, Denmark and 
Sweden. The effect of the embargo is shown in more 
enquiry being received in the United States for supplies 
for neutral countries. It is reported that the Americans 
have made contracts for next year at very low prices, and 
that at present only 50 per cent. of American tinplate 
mills are working. The employees of the Port Talbot 
Mansel Tinplate Works have received notices to terminate 
contracts on the 19th inst., in consequence of the depres- 
sion in the trade. The works are owned by Messrs. R. 
B. Byass and Co. and provide work for 1400 hands. Since 
the outbreak of the war only half time has been worked. 
The following are the official quotations from the Swansea 
Metal Exchange :—I.C., 20 by 14 by 112 sheets, 12s. 9d.; 
1.C., 28 by 20 by 56 sheets, 13s. to 13s. 14d.; I.C., 28 by 20 
by 112 sheets, 25s. 6d.; I.C. ternes, 28 by 20 by 112 
sheets, 22s. 9d. to 23s.; block tin, £149 10s. per ton cash, 
£148 15s. per ton three months ; copper, £58 5s. per ton 
eash, £58 12s. 6d. per ton three months. Lead: English, 
£19 15s. per ton; Spanish, £19 5s. per ton; spelter, 
£28 5s. per ton. Iron and steel :—Pig iron: Standard 
iron, 53s. 6d. per ton cash, 53s. 9d. one month ; hematite 
mixed numbers, 65s. per ton cash, 65s. one month ; 
Middlesbrough, 53s. 11d. per ton cash, 54s. 2d. one month ; 








Scotch, 59s. 10jd. per ton cash, 60s. 4j$d. one 
month; Welsh hematite, 75s. to 76s. dd.; East 


Coast hematite, 77s. 6d. c.i.f.; West Coast hematite, 
75s. to 76s. c.i.f. Steel bars: Siemens, £4 15s. per ton ; 
Bessemer, £4 15s. per ton. Steel rails, heavy sections, 
£6 7s. 6d. per ton. Iron ore: Rubio, 18s. 6d. to 19s. per 
ton. 


Newport Metal Exchange. 

The report from the Newport Metal Exchange 
this week is that business is not on a very good scale, 
but still recent improvement in tone has been quite 
maintained. Bars are meeting with a better inquiry, 
the quotation for both Bessemer and Siemens qualities 
remaining at £4 15s. Output is up to the average of the 
past week or two, and mills that are working are well 
engaged. In tlie rail section, conditions remain unaltered, 
and prices continue about £6 7s. 6d. to £6 10s. for heavy 
sections. Pig iron is firmer, and business is more active 
than for some time past. The high freights from the 
North have affected the local market, and Welsh hematite 
shows an advance of 2s. on the week, and is firm at 75s. 
to 76s. delivered. It is reported that locally one furnace 
will be blown in immediately after Christmas. Iron ore 
is irregular, the volume of business being small. The 
tin-plate market is unsatisfactory, and for immediate 
delivery buyers have the advantage, but for forward 
positions values rule firmer. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 2nd. 
Tue striking feature of the past week has been the receipt 
of pressing inquiries for steel rails from several European 
countries, the aggregate of which cannot be given in veritable 


figures, owing to determined secrecy. Actual steel rail orders 
placed for the week, 50,000 tons. Similar activity is observable 


in locomotive inquiries, and orders for a large number are close 
at hand. 
nature are larger than appear on the surface. 
automobile material is larger. 


Orders for exportable supplies of a semi-military 
Inquiry for 
American consumers have not 





yet begun to order largely for 1915 needs, though manufacturers 
are being consulted earnestly as to prices and quantities and 
probable dates of delivery. It is this increasing inquiry among 
all classes of consumers of crude and finished material that js 
giving the stronger undertone to the market. The only sure 
indication of a near improvement in conditions is the surprising 
closing of contracts for pig iron which have been hanging fire 
for some weeks. The aggregate of business is quite satisfactory, 
Prices have hardened in consequence. Quite a number of large 
pig iron buyers has options to the close of the month, which js 
the basis of the rumour that large dealings may be counted on 
during this month. There is no assurance the options will be 
taken up. They may be extended. In a general way, stee| 
conditions are much better. Prices are at their lowest for years, 
All large consumers are anxious to take advantage of them, 
Large foundry interests are now on the point of closing for three 
or six months’ supplies. Many concerns show a willingness 
to extend deliveries far into next year at current prices. Copper 
on domestie account is improving, and to-day’s quotations for 
electrolytic are 128-12}. Large sales have been made during 
the week to increase stocks among home consumers, Very 
little copper is leaving for Holland, Sweden or Italy. 








CATALOGUES. 


A CATALOGUE dealing with a new furnace specially suited for 
the manufacture of shells and guns has been sent to us by 
Wellman, Seaver and Head, Limited. The advantages claimed 
for this furnace are clearly set forth, and illustrations showing 
the furnace in operation are given. 

GrapuHite Propvucts, Limited, Queen’s-road, Battersea, 
send us a circular showing the great length of life of Dixon's 
silica graphite paint. We notice that galvanised iron fish-curing 
sheds did not require repainting, for 124 years, that the paint 
inside and outside the Chelsea power-house has lasted ten yeurs. 
Other examples of long life are also given. 

A NEW publication with a very attractive picture on the 
outer cover has been sent to us by Turbine Gears, Limited, of 
Newton Hyde. It deals, naturally, with turbine gears. llus. 
trations are given showing complete gears enclosed in their 
cases and gear-boxes taken apart. Besides turbine gears, other 
gears suitable for various classes of service are also illustrated, 

From the British Thomson-Houston Company, of Rugby, 
we have received three new descriptive lists, two dealing with 
switchgear and the other with current transformers. One, 
the switchgear list, describes and illustrates ironclad draw-out 
oil break switchgear, and the other truck type ironclad switch. 
gear. All three publications are got up in accordance with the 
company’s usual style, and useful drawings, &c., are given. 

Srone breakers, ore crushers, caliche crushers, and screening 
and elevating plants are dealt with in an exceptionally well 
illustrated catalogue sent to us by H. R. Marsden and (vo., 
Limited, of Soho Foundry, Leeds. Dimensions, code words, 
weights, &c., are given in tables below the illustrations, and at 
the commencement of the catalogue general information is to 
be found having reference to agreements and terms of sale. 
There are fifty-nine pages, nearly every one bearing an illustra. 
tion of a machine built by this firm ; thus the publication covers 
a wide field. We admire the general get-up of the catalogue, 
and feel sure that it will prove useful to those who employ o1 
contemplate employing machines such as are built by this firm. 


AN exceedingly interesting publication on the use of alumi- 
nium, for overhead transmission lines has been forwarded to us 
by the British Aluminium Company, of 109, Queen Victoria- 
street, E.C. It is not merely a catalogue setting forth the 
merits of aluminium for electrical conductors, but a carefully 
compiled publication which enters very fully into a number of 
technical considerations relating to transmission problems. (Of 
course, its main object is to show the advantages of aluminium 
transmission lines, but apart from this it contains much informa- 
tion of value to electrical engineers, It is a publication well 
worth keeping, for we do not know of any text-book that gives 
the same information. Moreover, the pictures show that 
aluminium is now employed extensively for transmission lines, 
and the calculations indicate that there is a distinct saving 
to be derived from the use of these conductors. 








Royat Instrrution.—Professor Charles Scott Sherrington, 
F.R.S., new Fullerian Professor of Physiology at the Royal 
Institution, will deliver a course of six lectures at the Institution 
on ‘* Muscle in the Service of Nerve,”’ on Tuesdays, January 
19th, 26th, February 2nd, 9th, 16th, 23rd. Lecture hour, 
three o’clock. 

AusTRALIA’s GERMAN TRADE.—We have received from the 
High Commissioner for the Commonwealth of Australia, 72, 
Victoria-street, S.W., a copy of a 56-page pamphlet, entitle: 
‘** Australia’s Trade with Germany: Britain’s Chance: Aus- 
tralia’s Raw Materials.” Germany, before the war, took a 
large quantity of Australia’s raw materials, notably wool, 
copper, ores and concentrates, skins and lead. Since the war 
broke out Australia’s export trade has been severely reduced, 
not only to Germany, but to many other countries, while her 
exports of foodstuffs have been restricted to the British Empire, 
at the request of the Home Government. The pamphlet appeals 
to British manufacturers to purchase their raw materials, 
wherever possible, from Australia. It is pointed out that in 
doing so they will not only assist Australian exports, but will 
‘capture ” an important German source of raw material, and 
will thereby assist themselves to retain after the war that 
portion of Germany’s former trade captured during it. The 
pamphlet gives statistics showing Australia’s exports to and 
imports from Germany, and contains classified lists of Aus- 
tralian exporters. 

Royat METEOROLOGICAL Soctety.—At the meeting of the 
Royal Meteorological Society, held on Wednesday evening, the 
16th instant, at the Surveyors’ Institution, Westminster, Mr. 
W. F. Stacey, of University College, Reading, read a paper or 
“The Distribution of Relative Humidity in England and 
Wales.” He had prepared mean monthly and annual maps of 
relative humidity based on the 9 a.m. observations made at 
over ninety stations during the ten years 1901-1910. An 
examination of these maps shows that in winter the air over the 
interior of the country is more moist than that over the coastal 
regions; that the minimum relative humidity occurs earlier 
in the year in the western parts of the country than in the 
eastern ; that in summer the air over the interior of the country 
is drier than that over the coastal regions ; and that the smallest 
range of humidity is found in the West and the greatest in the 
interior towards the East. The distribution of temperature is 
the chief determining factor in the distribution of relative 
humidity ; while sea influence, the direction and character 0! 
prevailing winds, the configuration of the country all have 
important effects on temperature and therefore on relative 
humidity. A paper by Mr. A. E. M. Geddes, M.A., on “ Observa- 
tions of the Upper Atmosphere at Aberdeen by Means of Pilot 
Balloons” was also read. These observations were made at 
the Observatorv, King’s College, during the years 1912 and 1913, 
and in every case two theodolites were used, thus securing an 
accurate determination of the flights to a level of 3000 metres. 
In clear weather the upward velocity of the balloon is shown 
to ke fairly uniform, but to depend on more than the free lift. 
When clouds are present they influence considerably this velocity, 
the effect ¢iffering according to the nature of the cloud, The 
gradient wind velocities and directions have been calculated and 
compared with those actually found by observation, 
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* FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Tur INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
vate, St. James’s Park, London, S.W. “Audible and other 
Cab Signals on British Railways,” by Mr. W. C. Acfield (Midland 
Railway), Mr. Leon P. Lewis (Caledonian Railway), Mr. Vincent 
L. Raven (North-Eastern Railway), Mr. W. A. Stanier (Great 
Western Railway), and Mr. W. Willox (Metropolitan Railway). 
Ss p.m. 

Puysican Socrery or Lonpon.—Dr. G. F. C. Searle, F.R.S., 
will show the following experiments :—Harmonic motion of a 
rigid body suspended by a torsion wire, Determination of 
eravity by a rigid pendulum, Determination of Poisson’s 
ratio for india-rubber. Two methods of measuring the surface 
tension of spherical soap films. A simple viscometer for very 
viscous liquids. Experiments with a prism of small angle. 
tevolving table method of determining the curvature of spherical 
urfaces, Experiments illustrating flare spots in photography. 
Determination of the effective aperture of a photographic lens. 
lhe comparison of nearly equal electrical resistances. 5 p.m. 

Nortu-East Coast INstTiruTioN OF ENGINEERS AND SHIP- 
nuiLpERS.—In the Lecture Theatre of the Literary and Philo- 
ophieal Society, Westgate-road, Newcastle-on-Tyne. Discus- 
sion on Mr, Wilson’s paper, “The Remarkable Failure of a 
Consignment of Steel Ship Plates.” 7.30 p.m. 


SATURDAY, DECEMBER 191. 


Tue ASSOCIATION OF MINING ELECTRICAL ENGINEERS (WEST 
or ScoTLAND Brancu).—Royal Technical College, Glasgow. 
‘* Experiences of Surface Earthing in Scottish Mines,” by Mr. 
P. S. Glover. 4.30 p.m, 


MONDAY, DECEMBER 2Isrt. 
Tur INstirurion oF Post-orricek ELeEcTRICAL ENGINEERS. 
At the Institution of Electrical Engineers. ‘ Power Circuit 
Interference with Telegraphs and Telephones,” by Mr. 8. C. 
Bartholomew, 6 p.m, 
TUESDAY, DECEMBER 29ra. 


fovAL InsTiruTion or Great Brrrar,—Albemarle-strect, 
Piceadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Seience in the Home,” by Professor C. V. Boys, 
PRS. (1) ** Mechanics in the Home.” 3 p.m. 


, 


THURSDAY, DECEMBER 31st. 

Royav Instrrurion oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on * Science in the Home,’’ by Professor C, V. Boys, 
F.R.S,: (2) ° Chemistry in the Home.” 3 p.m. 


SATURDAY, JANUARY 2np. 
toyaL InstirutTion oF Great Brirain.-—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (3) “* Fluids in the Home.” 3 p.m. 
TUESDAY, JANUARY 5ru. 
toyaAL Institution oF Great Briatin.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (4) * Heat in the Home.” 3 p.m, 


THURSDAY, JANUARY Tru. 


tOYAL Institution OF GREAT Britrarn.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.RS.: (5) “ Electricity in the Home.” 3 p.m. 
SATURDAY, JANUARY 9rn. 

Royat Instrrution oF Great Britarx.—Albemarle-street, 
Piceadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
MRS. (6) ° Light in the Home.” 3 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. H. W. Mortey, M.1. Mech. E., informs us that, having 
disposed of his interest in the firm of Cole, Marchent and Morley. 
Limited, of Bradford, he has begun practice as a consulting and 
advising engineer, and has taken offices at 16, Tanfield Chambers, 
Bradford. He has now no commercial interest whatever in any 
manufacturing or mereantile business, ‘ 

Epison AccumuLators, Limited, asks us to state that it has 
received an official calle stating that the fire reported in the 
newspapers last week as having taken place at the Edison Works 
in the United States affected only the phonograph departments. 
The remainder of the buildings and machinery are intact, inelud- 
ing those devoted to the Edison storage battery, which are work- 
ing to their full capacity. 

Mossay AND Co., Limited, of 45, Horseferry-road, West- 
minster, London, 8.W., inform us that they have concluded 
arrangements with Ransomes, Sims and Jefferies, Limited, 
Orwell Works, Ipswich, for the manufacture of electric chassis 
to their design, These vehicles will be of the front wheel drive 
type, with two separate motors and underslung battery, and 
the chassis will be made in various sizes as lorries and vans of 
1, 1} and 24 tons carrying capacity, and will be known as 
* Orwell’ chassis. ; 

WE are asked to announce that Mr. Robert Stanley Brailsford, 
Mr. William Wycliffe Spooner and Mr. Alfred Brailsford have 
been appointed directors of Cole, Marchent and Morley, Limited, 
as they have purchased the entire shareholdings of the late 
direetors—Mr. H. W. Morley, Mr. G. H. Hodgson and Mr. D 
H. Illingworth—who, owing to the pressure of other engage- 
ments, have now retired from the directorate and management 
of the firm. Mr. R. 8. Brailsford, who becomes chairman of 
the company, has during the last five years been actively asso- 
ciated in the management of the company, which he now joins 
as a director. Mr.W. W. Spooner has also been with the firm 
for some years. The company will continue to produce slow- 
speed, horizontal and vertical steam engines fitted with piston 
drop valves, medium-speed steam engines, central exhaust 
steam engines, condensing plants for turbine and reciprocating 
engines, Diesel type oil engines, vertical gas engines, complete 
power installations, with heavy millwrights’ work, &c., as in the 
past. 








LAUNCHES AND TRIAL TRIPS. 


Povyer Quertier, pilot boat ; built by Lobnitz and Co., 
Limited, Renfrew ; to the order of the Pilotes de la Seine for 
Service at Havre ; dimensions, 98ft. Gin. by 21ft. 4in. by 11ft. 
6in.; engines, triple-expansion ; launch, November 18th, 1914. 

Pitot Launcn No. 1, launch; built by Simpson, Strickland 
and Co., Limited, Dartmouth ; to the order of the Crown Agents 
for the Colonies for Ceylon ; dimensions, 60ft. by 14ft. by 6ft. 6in.; 
engines, set of compound engines, 8in. and I6in. by 10in. stroke, 
pressure 140 Ib, per square inch; a speed of 10 knots was 
attained on trial trip, December Lith. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, ’ 

The date first given s the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








INTERNAL COMBUSTION ENGINES. 


18,148 of 1913. February 6th, 1914.—IMPpROVEMENTs IN IN- 
TERNAL COMBUSTION ENGINES, F. A. Kimberley, of the 
James Cycle Company, Limited, Greet, Birmingham, and 
another. 

This is a two-stroke cycle motor-cycle engine. The cylinders are 
fixed on opposite sides of the crank case. The connecting-rods 
drive on to a common crank, the end of the rod A being forked 
to receive the end of the rod B. On an extension of the crank 
shaft a pump rotor © is carried. This rotor is provided with 
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spring-pressed hinged blades D and revolves within an excen- 
trically disposed chamber E. During its rotation it draws in 
atomised mixture from the pipe F and delivers it through the 
port G into the storage chamber H, whence it passes along the 
nipes J into the cylinders alternately. Exhaust takes place 
through the ports K into the pipe L. The sparking plugs are 
fixed at M. The magneto N is driven by gearing from the 
erank shaft. P P are compression relieving devices.—-November 
25th, 1914. 


19,295. September Ist, 1914.—Fvurr Injector, W. H. Moore 
and Ambrose Shardlow and Co., Limited, Ealing Works, 
Sheffield. 

The body A sits on top of the vaporising chamber and is 
connected by the pipe B with the fuel pump. At its foot it 
carries a conical steel nozzle piece C, on top of which rests a 
plug D provided with holes E for the passage of the oil and with 
a central hole for the needle valve F. The foot of the plug D 
is grooved spirally so as to break up the oil into a number of 
whirling jets. On top of the plug D is a guide sleeve G, which 
embraces the piston-like end H of the needle valve. This sleeve 
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is held in place by a nipple J inside which is a spring-pressed 
plug K bearing against the top of the needle valve H. Above 
this plug a guide L is screwed into the nipple. This guide at 
its lower end provides a conical seating for a spring-pressed 
valve M, the downward motion of which is restricted by a cross- 
pin. The pressure of the oil delivered by the pump reaches the 
lower face of the piston H and so lifts the needle valve and allows 
the oil to pass into the vaporising chamber. The valve M is 
intended to throttle the escape of anyjoil that leaks upwards 
past the piston H. Cooling water is supplied to two connected 
chambers N P formed by hollowing out the sides of the body 
A and closing these chambers by cover plates.— November 25th, 


SWITCHGEAR. 


92, January 13th, 1914.—IMPROVEMENTS RELATING TO ELec- 
TRIC CURRENT CONTROLLERS AND LIKE APPARATUS, George 
Ellison, of Victoria Works, Warstone-lane, Birmingham. 

This invention relates to an improved finger or spring contact 

for use in controllers, rheostats, &e. One arm A is termed the 

front abutment part ana the other B the attachment part. Both 
are of channel section. To the inner side of one end of the abut- 
ment part A is secured by a bolt C one end of a phosphor bronze 
spring blade D, and at the free end of the spring blade is secured 

a stiff bent bar E, which at its outer end has attached to it the 

renewable contact F. The space between the sides formed by 

the channel section of the abutment bracket is rather wider for 

the greater part of its length than the spring blade D and bar E 

in order to permit of free movement of the latter. At the front 

of the spring blade are secured the conducting strips G, which 
convey the current from the bracket to the bar E, carrying the 
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contact piece, and prevent heating of the spring blade D. The 
bar E is attached to the spring blade as shown, and the abutment 
part A of the end opposite to that at which the blade D is con- 
nected is so extended that it supports the bar near its outer 
end. As the opposite end of the spring blade is in contact with 
the bracket—through the strips G—the blade is deflected when 
the bolt C is tightened, and thus caused to exert the initial 
spring action. Free movement of the contact in the backward 
direction against the spring action is limited by the rear abut- 
ment comprising bars H formed at the rear of the abutment 
part. Below the portion of the abutment A, against which 
bears the bar E, the part is gapped to accommodate the rivets I 
and the lower end of the bar. The device is secured in position 
in the controller by a screw inserted through the slot J, the 
length of the slot being proportioned to permit adjustment of 
the contact piece without interfering with the spring action of 
the blade D.— November 25th, 1914. 


ELECTRIC LIFTS. 


12,659. May 22nd, 1914.—IMPROVEMENTS IN CONTROLLING 
APPARATUS FOR ELEectTRIC LIFTS AND THE LIKE, A. W. 
Penrose and Co., Limited, of 109, Farringdon-road, and 
Malcolm Owen, of 109, Farringdon-road, E.C. ? 

C represents a crank disc mounted on the spindle of a rotary 
solenoid S operating the switchgear of the cage-moving apparatus 
or the operating brake and the starting rheostat. Attached to 
the dise C is the crank pin D, which has a semi-circular travel 
from the position shown on the left to the position shown on 
the right. In the former illustration the crank pin D is shown 
depressing the lever B about the fulerum M, the extension L of 
the lever B carries contacts X Y Z, which, as the lever 1 is raised, 
short-circuit the resistance terminals above, this raising of the 
lever being caused by the pin D depressing the ridge G on the 
lever B. A dashpot O acts in opposition to the weight W, the 
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combined action of these two forces causing the contact points 
to be separated except when brought together by the action of 
the pin D on the ridge G. At the same time the partial rotation 
of the pin D causes depression of the lever B and it also throws 
the lever A over to the right-hand position, as shown on the 
right ; thus by means of the brake levers E and P and the con- 
necting link F the brake levers H H are separated by the action 
of the rod I working against the tension of the spring J. In 
the position of the lever A shown on the right the spring J will 
consequently have caused the pulling together of the brake levers 
H and the pulling over of the lever A to follow the travel of the 

in D; but it will not matter if the lever A does not follow all 
the travel of the pin D after the brake is on. The levers retain 
the running position shown on the right until the current is 
cut off from the solenoid turning the spindle K, when the spring 
of the brake and weight on the lever causes the return of the whole 
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system to the rest position. November 25h, 1914, 
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TESTING AND MEASURING INSTRUMENTS. 


10,707. April 30th, 1914.—IMPROVEMENTS IN OR RELATING TO 

TIME ALTERNATE-CURRENT METERS, Compagnie pour La 
Fabrication des Compteurs et Materie!ls D’Usines a Gas, of 
16 and 18, Boulevard de Vaugirard, Paris. 

This invention has for its object an improved time alternate- 
current meter operating by means of an induction motor, the 
rotor of which is braked or damped by the flux of the electro- 
magnets which cause the rotation of the rotor. A represents 
the leg of the core, which carries the winding of fine wire B to 
be connected in shunt to the installation. The magnetic circuit 
is completed by the vertical leg C outside the winding B and by 
the horizontal extension D thereof, which serves as an armature 
to the electro-magnet. The leg A terminates beneath the winding 
B in two teeth EE' The rotor dise R is arranged between 
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Dand EE'. A double metallic ring or loop F G, shown in the 
lower illustration, is fitted round the two teeth E E'. The loop 
F surrounding E is closed and presents a constant resistance to 
the induced currents ; the loop G surrounding E' is open and 
its circuit is closed by means of a screw V; the right and left 
halves of G have different linear resistances. By adjusting 
the screw V to alter the portion of it situated between the two 
free ends of the loop G the electric resistance of this loop is 
eaused to vary at will. A regulatable dissymmetry can thus be 
created between the resultant fluxes of E and E’, and conse- 
quently the driving couple applied to the dise can be controlled 
at will. Means are also provided for opposing any rotation of 
the dise on cessation of excitation of the winding B. For this 
purpose there is a magnet pallet H which is attracted by the 
electro-magnet when this is excited, but rubs on the dise as soon 
as the electro-magnet ceases to be excited and therefore to attract 
the pallet.—Norember 25th, 1914. 


SHIPS AND BOATS. 


25,407. November 6th, 1913.—ApPpaRatus FOR WoRrKING 
WaATER-TIGHT Doors, Harland and Wolff, Limited, and W. 
E. Armstrong, Belfast. 

This door closes by gravity and is opened by means of a hand 
worm-and-wheel drive. The door A moves in vertical guides 
B, the speed of its descent being reduced by cataract cylinders 
©. A pinion D engages the rack E on the door. The pinion 
shaft carries loosely on it a worm wheel F, which may be engaged 
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with the shaft by means of an ordinary friction clutch G. When 
the worm wheel is so engaged the door may be raised by means 
of the handle H and the bevel gearing J. The clutch is ordinarily 
held engaged by a weighted lever K pivoted at L. The free 
end of this lever is loosely pinned to a vertical rod M. To raise 
this rod, thereby freeing the clutch and allowing the door to 
fall, one of three devices may be used. The solenoid N may be 
energised from a distance, the hand lever P may be raised, or 
reliance may .e¢ placed on the action of a float Q.—November 
25th, 1914 


MOTOR CARS AND ROAD TRAFFIC. 


4171. August 8th, 1914.—FLuIp PRESSURE-OPERATED BRAKR, 
8. E. Alley, Sentinel Works, Polmadie, Glasgow. 

A is an ordinary fluid-pressure brake cylinder, the piston B 

of which is connected in the usual way with the brake gear. 

Into a boss C formed on one end of the brake cylinder there is 


screwed a valve body D provided with inlet and exhaust con- 
nections E F respectively for the working fluid. The valve G 
is reduced in diameter at H, and is bored out up to this neck 
from the foot as at J. Side bores are drilled into the passage 
J at the neck. The top of the valve is provided with a foot 
pedal K, which is acted upon from beneath by a spring. As 
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shown the brake cylinder is open to exhaust. On depressing the 
pedal K pressure is admitted from the connection E to the brake 
cylinder. It is claimed that as the pressure in the cylinder 
reacts on the foot of the valve G, the driver can tell by the pres- 
sure he exerts on the brake pedal what brake pressure he is 
applying to the vehicle.-November 25th, 1914. 


TRAMWAYS AND RAILWAYS. 


11,919. May 14th, 1914.—Susrension Device ror Ronnine 
Srock, Societa Anonima Brevetti Caldaie a Vapore, 12, 
Via Pietro Verri, Milan, Italy. 

This is an improved form of bogie centre. 
frames with a stretcher B between them. CC are the bogie 
frames with a stretcher D between them. A pin E, hollow and 
with a spherical end, is fixed in the stretcher B by means of a 
yoke F and a bolt G. The spherical end of this pin is embraced 
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in a bearing H, the cylindrical outside face of which is aeccom- 
modated within a circular hole in the stretcher D. This pin 
does not transmit any portion of the weight. The weight is 
taken by eight pins J with spherical heads working, four on each 
side, against slides K, which bear against the under surface of 
the stretcher B. The lower ends of these pins bear against the 
tops L of pins M. Between the ends of the pins M and washers 
N are disposed springs P. The washers N are supported by 
plugs Q serewed into the stretcher D.—November 25i+, 1914. 


ORDNANCE AND ARMOUR. 


958. January 13th, 1914.—Fretp Gun-carriace, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and A. G. Had- 
cock, Elswick Works, Newcastle-on-Tyne. 

At the centre of the axle-tree A there is pivoted on a pin B a 

sleeve C surrounding the axle-tree and carrying a pivot pin D 

for the carriage. E. Pins F G at the ends of the sleeve C connect 
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the trail beams H J therewith. The connection is direct in the 
ease of the trail beam H. The pin G, however, passes through 
an arm K, to which at L the trail beam J is pivoted. If the 
carriage is on sloping or uneven ground the sleeve C can be 
brought horizontal by means of the hand wheel M, the screw N 
and the nut P at the end of the arm K.—November 25th, 1914. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. 


1,099,£09. Friction Crutrcu, G@. C. Nelson, Moline, TIil., 
assignor to the Borg and Beck Company, Moline, Ill., a 
Corporation of Illinois.—Filed March 14th, 1913. 


A casing is fixed to one element and embraces the other element 
A member is mounted within and is movable longitudinally 
in the casing, and a bell crank is pivoted within the casing, ai 





has an arm engaging the member inwardly of the pivot of the 
bell crank. This member is constructed to increase the thro 
of the bell crank, There are eight claims. 


1,099,693. VentTImTaTING Fan, F. Diehl, Elizabeth, N.J., assignor 
to Diehl Manufacturing Company, a Corporation of Ne: 
Jersey.— Filed June 28th, 1909. 

The fan, which is motor-driven, has a support or hanger pro 
vided with an endless track, A universal joint connection | 
arranged slightly below the centre of gravity of the motor and 
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by means of this the latter is suspended from the support. or 
hanger. A traction wheel is carried by the motor frame and is 
maintained by gravity in rolling contact with the track, and « 
driving connection formed between the traction wheel and 
fan shaft. There are twenty-seven claims. 


1,099,770. Metat Wueet, O. G. Simmons, San Antonio, Tex. 
—-Filed October 25th, 1913. 

The wheel has an inner hub member having an outwardly 
projecting integral flange provided on its outer face with a 
spiral thread. An outer hub member is slidably fitted upon the 
inner hub member, and is provided on its inner end with an 
outwardly projecting integral flange, having on its inner face 








a spiral thread formed as a counterpart of the aforesaid spiral 
thread and meshing with it. The counterpart spirals serve to 
prevent relative rotation between the hub members. There are 
means normally to prevent the outward separation of the outer 
hub member from the inner hub member. There are three 
claims. 








Conrracts.—The General Electric Company has again secured 
a twelve months’ contract for the supply of Osram ship lighting 
lamps from the Cunard Steamship Company, Limited. 
Brunner, Mond and Co., Limited, have placed an order with 
Edward Bennis and Co., Limited,- Little Hulton, Bolton, for an 
elevator 62ft. long with buckets 15Jin. long for their Middlewich 
Works.—The Edison and Swan United Electric Light Com- 
pany, Limited, has received the lamp contract for the supply 
of * Royal Ediswan” lamps for next year’s requirements for 
the Cunard Steamship Company.-—An aut matic timber dryer, 
made by Erith’s Engineering Company, Limited, is being 
installed at Woolwich Arsenal. This company is also furnishing 
a large extension to the automatic timber dryer plant of Sir W. G. 








In this clutch there are the usual driving and driven elements. 


Armstrong, Whitworth and Co., Limited, ut Elswick. 
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HYDRO-ELECTRIC POWER PLANT IN CHILE. 


By R. E. GRAHAM CLARK 


Tur hydro-electric power plant of the Braden 
Copper Company, of Chile, which is installed on the 
Cachapoal River, consists at present of three Francis 
turbines of 4000 horse-power each, working under 
a head of 450ft., and each coupled direct to a West- 
inghouse alternator of 2000 kilovolt-ampéres capacity 
together with two 100-kilowatt exciters, directly 
connected to a Pelton water wheel, and a 40-kilowatt 
motor generator also driven by a Pelton water wheel. 
The canal, by means of-which the water is brought 
to the forebay above the generating station, has a 
cross section of about 110 square feet, and was 
designed to pass 500 cubic feet per second, which 
would give a supply of water sufficient for double the 
power that is represented by the present plant. 
It has a total length of about 12.5 kiloms., and is 
brought along the hillside of the valley of the Cacha- 
poal to the forebay. 

The intake—Fig. 7, page 606—is situated at a 
sharp bend in the river where a solid rock projection 
on the right bank gave a solid foundation for the 


reinforced concrete structure for the three gates, 
a way having to be cut through the projection to 
accommodate this structure. From the intake a 


concrete dam 12ft. high was thrown across the 
river to the opposite bank-—see Fig. 8, page 606. 
At a point 350m, from the intake is a rock box of 
the usual formation, and lower down still a sand 
box or detritus chamber—see Fig. 9, page 606— 
which has a sectional area of 600 square feet. This 
may be described as a reinforced concrete tank with 
forty-five openings in the bottom, controlled by 
shutter gates, which are arranged to slide in and out 
of cast iron seatings by means of a worm screw worked 
through bevel gearings from a point on the canal 
berm. This construction has given very satisfactory 
service during periods of flood waters, practically no 








Fig. 1-OVERTOP SPILLWAY 


sand being encountered in the turbines. Below the 
sand box and at intervals of roughly 3 kiloms. there 
are provided four sets of spillway gates with one 
overtop spillway placed 500m. from the forebay— 
see Fig. 1. The canal necessitated some heavy cut- 
tings and tunnels together with four wooden flumes— 
see Fig. 10, page 606—while in other parts soft soil 
was encountered. 

From the forebay three riveted steel pipes— 
Fig. 2—of 4ft. diameter, having a total length of 
1073ft., and giving a head of 434ft., are brought down 
the hill into the power-house, terminating in an 
hydraulic valve. The upper end can be closed by a 
steel flap gate. Each pipe is provided with a 6in. 
by-pass valve for filling prior to opening the 
flap gate, and also with an 8in. drain valve. From 
each of the main pipe lines a branch is taken into a 
common header for supplying the water required 
for the water wheels. This header and all control 
valves, with the exception of the main hydraulic 
valve, are placed outside of the power-house to prevent 
the flooding of the power-house in the event of a 
break or leak occurring. Again, as the power-house 
1s placed at the foot of a deep cutting of gravel, the 
header, &c., are protected by a heavy lumber 
housing, which has already been broken in parts by 
boulders loosened by the action of the weather and 
falling down. 

The foundation of the power-house is of gravel, 


Which necessitated heavy concrete footings for 
the centre columns of the building, the outer 
columns being supported on a continuous concrete 
wall. The river wall is 25ft. high, of reinforced 


concrete, old railway rails being used as reinforcing 
rods, and of a section representing the letter “ L,” 
the toe being inside the building, and held by the 
pressure of the gravel fill. This construction was 
used in order to prevent the pressure of water inside 





forcing the wall outwards. This outer wall is freely 
provided with drains in order to allow the water a 
free exit after a period of high floods. 

The building—-Fig. 3—has a steel framework 
with a wooden roof covered with roofing sheeting, 
and sides of corrugated iron. This sheeting is a 
tarry preparation, and has not proved itself to be an 


efficient covering, as much trouble has been experi- 
enced in the power-house, due to the leaks which are | 
continually breaking out in new places. The extremes | 


of heat and cold experienced here seems to have the 


effect of causing minute cracks in the substance. | 








Fig. 2—PIPE LINE 


It had been given a good coat of tar at the end of 


last summer, and when the first cracks were dis- | 


covered, but without improving matters. From old 
high-water marks, a flood may be expected to rise 
within lft. of the floor of the power-house. In 
June, 1912, a rainstorm, lasting twenty-four hours, 
caused the river to rise 9ft. outside the power-house, 
i.e., 9ft. 6in. from the power-house floor. A 25-ton 
electric travelling crane is provided, which runs 
the full length of the building, and which was erected 
as soon as sufficient steel was in place, being worked 
by hand during the erection of the first unit, and 
until water was available for running the motor 


| construction, although it had been carefully par- 
|.titioned off. One instance will show what had to be 
|'be contended with :—-A Chilian fitter, who professed 
| to know all the dangers attached to high-tension 
| current, was allowed to go into the 33,000-volt 
| compartment—see Fig. 4—to complete certain work 
| on that part of the building, when he told his mate 
that he would like to see if the current could really 
burn his beard; whereupon he placed his face in 
one of the riser compartments, and from the marks 
|on the concrete he must have been within 6in. of 
the riser when the inevitable flash came, and he was 
| found laid out on the concrete floor, with his beard 
all burned, as well as his chest and right leg, still 
| alive but speechless. Six weeks afterwards, however, 
| he was back looking for another job. All the relays 
| were lightly set at that stage of the work, so that 
warning was always given if anyone tried experi- 
ments, by the circuits opening. The bus-bar divisions 
are made of reinforced concrete, previously pre- 
pared in slabs averaging 2000 lb. in weight, and of a 
| thickness of 4in. By this method, which was easy 
| to carry out, there was not only a considerable saving 
|in the time required for erection, but the surface of 
the work when completed is of a much smoother 
| character than could have been obtained by wooden 
| form construction unless considerable care had been 
| taken in preparing the forms. The slabs were poured 
|in moulds lined with iron sheeting, these moulds 
being constructed in two halves in such a manner 
that the reinforcing could be set as required, previous 
to the pouring. The slabs were allowed to stand 
four or five days before the moulds were removed and 
set up ready to take a fresh pouring. The two 
gallery floors are made of concrete, the conduit for 
the different circuits being placed in position before 
the floors were poured. Here also old railway rails 
were used for reinforcing. The foundations for the 
turbines and alternators, together with those of the 
exciters, as well as all tailraces, are constructed of 
reinforced concrete. 

The turbines are of the Francis type, outward 
flow, each of 4000 horse-power, and are controlled 
by an oil pressure governor, whic opens or closes 
a series of wicket gates around the periphery of the 
turbine runner. These governors are driven by a 
leather belt from the main shaft, which is a source 
of weakness, for in the event of the belt breaking 
or slipping off the governor pulley the turbine would 
take charge, and although it might not be possible 
for it to attain a dangerous speed, it would necessitate 
a probable shut down when running in parallel. 
A positive connection between turbine shaft and 
governor should give a far more satisfactory arrange- 
ment. There has not been the slightest difficulty 
in paralleling any of the three machines or of running 
in parallel. Upon starting up the first turbine it 
ran for some weeks perfectly satisfactorily during the 
preliminaries of bedding down its shaft and drying 
out the alternator and transformers. ' All being 
ready, the turbine was stopped for examination and 
before commencing regular supply, but upon starting 











Fig. 3 POWER HOUSE AND PIPE LINE 


generator set, from which it eventually derived its 
current. Even in the initial stages, and before current 
was available, it proved to be of the greatest assistance, 
being moved transversely the length of the building 
by means of a double rope block and tackle. 

The concrete structures provided for the bus-bars, 
risers and transformer compartments, are made 


sufficiently heavy to obviate failure in the event of | 


earthquakes. The concrete sub-divisions for the 
bus-bars and risers -are used in order to make the 
installation fool-proof and fire-proof, if possible ; 
in this, however, they partly failed, and three work- 
men were burned on the 33,000-volt bus during 


|up again it developed such an excessive vibration 
that it had to be shut down. 

Now commenced a series of experiments to en- 
deavour to ascertain the cause of the trouble. The 
reason for this sudden development of vibration was 
soon accounted for by the fact that in lining up the 
shaft it had been given a slight drop towards the 
turbine, so that the clearance between the runner 
and casing was left at two-thousandths of an inch 
on the under side, and from fifteen to seventeen- 
thousandths of an inch on the top. With the almost 
imperceptible vibration set up when the preliminary 
runs were carried out, there had been caused a gradual 
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tearing away of the brass liner, and the abraded 
material had accumulated in the form of a lump 
between the runner and liner, and thus prevented 
the vibration manifesting itself even at 600 revolu- 
tions per minute. Upon stopping the machine for 
examination, this lump became displaced, and this 
allowed the vibrations to show themselves. 

In order to remove the vibrations the following 
works were carried out :—The thrust or outside 
bearing of the turbine was altered to allow of the 
runner being placed in various positions relative to 
the space in which it was free to run. The machine 
was levelled up with an engineer's level, and the 
lining checked up. The generator was disconnected 
by uncoupling it from the fly-wheel, and finally the 
fly-wheel removed, as it was known to be a little 
out of truth with the shaft, since the fly-wheel boss 
was bored three to seven-thousandths of an inch 
larger than the diameter of the shaft. Receiving a 
message from the makers to relieve the pressure in 
the annular space between the runner and gate 
rings cover, this was done ; then the reverse was tried, 
i.e., a tapping was taken from the main pipe line 
to this annular space, and full pressure was applied 
—the reason for this being done, being to supply a 
water bearing to the runner—and at first a marked 
improvement was shown. The draught tubes were 
then cut off to such an extent as to prevent any 
vacuum being formed; at the same time a strong 
supporting frame was placed under the thrust bearing, 
for the vibrations always came at that point. This 
had the effect of materially reducing the vibrations 
in the thrust bearing, but caused a considerable 
vibration to take place in the main bearings of the 
turbine and generator. Upon taking leads of these 
bearings, it was found that they had a clearance of 
twenty to thirty-thousandths of an inch with a 





Fig. 4—33,000-VOLT BUS COMPARTMENT 


9in. diameter shaft. This was reduced to twelve- 
thousandths of an inch in all cases, and for three 
months the turbines ran with hardly any vibration. 

At this time the river outside the power-house 
rose to such a height that the draught tubes again 
started to pull a vacuum, and from then onward 
it was impossible to run without a vibration, whether 
there was a vacuum or not, although it had been 
reduced to such an extent that the turbines could 
be used by removing the pressure rings with which 
they are provided as well as certain projections 
—eight—that were cast in the pressure chamber, and 
the function of which seemed to be to prevent any 
circular movement of water in this chamber. Their 
actual effect, however, was an excessive wear of 
the part of the runner, which they fitted fairly closely. 
By this it is not intended to assert that the runner 
was rubbing on these projections, but that the water 
in endeavouring to get past them caused the wear. 

With reference to this subject of vibration, it 
seems that a possible cause might lie in the fact that 
the draught tubes supplied hang vertically down- 
wards from the outlet elbows and discharge into 
an enlargement of the tail races with a bottom having 
certain curvatures, this having been done apparently 
with the idea of giving a smooth exit to the dis- 
charged water. Upon consideration, however, it 
would appear that a column of water falling a matter 
of 22ft., with a right-angle turn at the bottom, 
would be continually altering its volume, and thereby 
cause a making and breaking of the vacuum, or, in 
other words, the vacuum would be very unsteady. 
This is what actually happens, and, furthermore, 
one experiences an enormous movement of the air 
in the tailrace compartment, which again tends to 
substantiate this theory. 








Another great trouble we experienced was the 
heating—or, rather, I might say, scorching—of the 
thrust bearing, and the peculiar point of it was that 
all machines were alike, 7.e., they heated on the up- 
stream end of the thrust bearing and pulled with a 
greater vacuum on the down-stream side of the 
turbine. This has been overcome to a great extent 
by placing 2in. valves in a manhole cover provided 
on the outlet elbows. By means of these it is 
possible to regulate the vacuum to a certain extent. 

As soon as the period of low waters arrived, a 
Start was made to prove the assumption that the 
placing of curved ends to the draught tubes would 
be beneficial. Having provided these, a start was 
made, with the result that a most marked difference 
in the amount of vibration took place, but still some 
remained. One effect, moreover, was noticed, 7.e., 
the greater facility with which the vacuum could be 
controlled by the 2in. outlet mentioned above. 

It has been noted above that the machines were 
all alike in that they pulled a greater vacuum on 
the down-stream end. Thinking that this might 
be accounted for by the construction of the gate 
supports, it was decided to make a change there. 
The gates as supplied were provided with a long 
spindle passing through a gland stuffing-box on the 
up-stream end, in order to get a method of attach- 
ment for the toggles for the movement of the gates, 
whilst the spindle on the down-stream end was 
encased in a bushing with a solid end. Now this 
would provide a large out-of-balance force at the 
end of the 2}in. spindle, and would tend to push the 
gates up-stream, thereby causing a large body of 
water to pass by the down-stream sides of the gates, 
thereby loading that side of the runner with a 
larger quantity of water than the up-stream side, 
which would cause a larger body of water to pass 
the down-stream half of the runner, and so give the 
result of a larger vacuum on that side. 

The bushings to the gate spindles mentioned above 
were discarded, an extension of the spindle of such 
a form as to allow the use of gland stuffing-boxes 
to be used on the down-stream side as well as for 
the up-stream side being provided, and upon starting 
the turbine, the long-looked-for result was achieved, 
viz.. that the vibration to all intents and purposes 
disappeared, there only remaining an occasional 
knock, presumably caused by a shifting of the runner 
from the central position it then took up automatic- 
ally, which shifting was taken up by the action of 
the thrust bearing. It would appear that replacing 
the pressure rings in the turbine should prevent 
this shifting of the runner, and thereby the machine 
would act as it had been intended that it should. 

The only appreciable wear is on the gun-metal 
liner plates for the water guide passage, i.e., the 
liners between which the runner moves. The runner 
and gates show practically no wear with the excep- 
tion of that outside part of the runner that is named 
the pressure chamber. 

It having been decided to make some tests of the 
turbines, a scheme was required for the consumption 
of the energy generated, and it was decided to use a 
water rheostat. In the first trials, a heavy wooden 
triangle which had been soaked in hot oil for forty- 
eight hours, and which had three iron plates bolted 
to it, was used, but after a few hours’ run this frame 
took fire. Then a rheostat in the form shown in 
Fig. 5 was used, and it gave perfect satisfaction. 
The rheostat was suspended by a block and tackle, 
which could be worked from near the switchboard, 
in a rough pit 8ft. in diameter by 4ft. deep, dug 
outside the power-house. A stream of water regulated 
by means of a rough sluice gate was allowed to 
flow into the pit, whereby the temperature of the 
water could be maintained at a desired point. This 
enabled the rheostat to carry the maximum load 
used, viz., 1} load, or 2500 kilowatts. This sluice 
gate has quite an important bearing on the subject, 
for by its means the load which the rheostat was 
capable of carrying was raised from } load to 1} load 
and over; that is to say, by keeping the temperature 
low, the rheostat has a much large capacity. The 
area of the jin. plates used was 1026 square inches, 
and a spacing at the corners of the triangle was 7in. 
The load in kilowatts with different depths of immer- 
sion and different temperatures of the water are 


shown in the following table :— 
Temperature of 


Load in Depth of water at 6}in. 
kilowatts. immersion, below surface, 
Inches. Deg. Cent. 
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After some twelve months’ running the pipe lines 
were opened up and examined inside, and found to 
be in good condition, but the cast iron elbow that 
connects the hydraulic valve to the turbines was 
found to have a barnacle-like growth, and upon 
removing, the iron directly underneath was found to 
have been changed, representing a graphite appear- 
ance. Samples were taken and some of the crushed 
mineral was boiled with water and filtered. The 
aqueous extract, which was slightly acid. contained 
sulphuric and hydrochloric acids, iron and mag- 





nesium. A dilute hydrochloric acid extract contained 
much iron, small quantities of alumina, magnesiyy, 
and silicic acid. A small amount of carbonate jg 
present in the mineral. The portion imsoluble ‘ 
acids was fused with fusion mixture, and in this 
portion, after suitable treatment, it was found that 
alumina, magnesia, silicic acid and a little iron were 
present, indicating a silicate of these metals. Tho 
mineral has a remarkable appearance, it is in the 
form of warty agglomerates, which readily crush up 
in » mortar, yielding a somewhat pasty mass, which 
when titrated with water yields an ochreous yellow 
sludge of a fine sandy appearance. Sand was found 
to be present. The mineral also appears to contain 
a little organic matter, but the amount obtaine: wag 
too small for identification. 

These growths were of a yellowish-brown c¢«our 
having distinet rings showing their rate of growth, 
and in the shape of a barnacle shell cut in two. 
Further, they grew in such a way that one could 
observe the apparent spiral path of water through 
the elbows. The apices of the cones faced the stream, 
with the bottoms further advanced. 

The alternating current from the generators js 
taken through the oil circuit breakers to a low-te:sion 
bus-bar. From the bus-bars, connections are tuken 
to the low-tension side of the banks of three single. 
phase transformers, A connected. These pass through 
an oil circuit breaker, with overload inverse time 
limit relays, to the high-tension bus-bars, and from 
there it passes to the transmission line through 
a similar oil circuit breaker, whilst just before leaving 
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Pig. 5—RHEOSTAT 


the building it passes through an aluminium choking 
coil and disconnecting switch. Having left the 
building, and just before it reaches the transmission 
line, taps are taken off and connected to a bank of 
aluminium lightning arresters. These lightning 
arresters have proved themselves to be the most 
efficient arresters that we have seen up to this time. 
They have given complete protection to the system 
through two or three storms of almost an hour's 
duration, but during last winter there was a very 
severe lightning storm of four or five hours’ duration, 
with flashes every five or ten minutes. During the 
first three hours the arresters acted splendidly, but 
after that the high-tension switches began to arc 
across the terminals, so it was decided to discontinue 
the service until the storm abated somewhat. It 
meant an hour’s stoppage. After twelve months’ 
continuous service the arresters were overhauled, 
and showed that it is necessary to give them a 
periodical ‘cleaning. When putting the arresters 
into service, and owing to the trouble already men- 
tioned with the turbines, they stood for about a 
month without a chance of charging them—as is 
called for by the maker’s instructions—with the 
result. that when the supply was commenced it was 
found impossible to charge them, although the horn 
gaps were joined across by a fine copper wire. We 
eventually overcame the trouble by giving them a 
charge of three or four hours at a low voltage—about 
half-line voltage. It was possibly a somewhat drastic 
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measure to take ; still, being so far from the makers, 
it is necessary sometimes to try experiments. After 
eighteen months’ continuous service the arresters 
were overhauled and supplied with fresh electrolyte, 
and as several insulating porcelain washers were 
found punctured these were replaced, together with 
three porcelain tubes. These porcelain parts are 
used to separate the aluminium trays one from the 
»ther. 

There are three banks of transformers, consisting 
of three single-phase delta-connected transformers, 
water cooled and oil insulated. Treating apparatus 
was purchased for dehydrating the oil used in these 
trausformers, but as no lime could be procured in 
Chile, it was decided to heat the oil in a large tank. 
This was done by a rheostat belonging to an old 
motor that was not in use. Direct current was used 
as the source of supply, and the temperature was 
maintained at not more than 80 deg. This was 
easily arranged by placing the rheostat within 6in. 
of the bottom of the tank, with an extension handle 
to the top, so that more or less resistance could be 
used as desired. This rheostat had a capacity of 
70 to 30 ampéres at 125 volts, and a resistance of 
2.5 ohms. The oil was tested through a 0. 15in. 
spark gap, using a 50,000-volt transformer. 

The drying out of the transformers was accom- 
plished by short-circuiting the low-tension coils, 
and passing the current from the generators through 
the high-tension coils. This gave an easy means of 
connection, for it was only necessary to disconnect 
the high-tension delta and connect the low-tension 
delta to the high-tension terminals. The tempera- 
ture was maintained at about 80 deg. Cent., whilst 
the process was continued from six to ten days on 
the two banks of transformers treated in this way. 
Before the drying out was started, the transformers 
were removed from their tanks, and placed at the 
back of the concrete cells—see Fig. 6—in which they 
were to be housed. There was no visible accumula- 
tion of dust, and they were sheltered from the cold 
air. Tests were made from time to time of the 
insulation resistance with an Evershed megger and a 
pressure of 500 volts. Having carried the drying out 
as far as required, the transformers were replaced 
in their tanks as quickly as possible, the tanks having 
been previously cleaned out with alcohol, and the 
transformers again joined to the generator to bring 
them to the same temperature as the oil. These 
temperatures being more or less equal, the oil was 
pumped into each tank, and the tanks then sealed. 
Owing to the trouble with the turbine these transformers 
remained for some weeks without being used, but 
notwithstanding this they have given no trouble 
whatsoever. 

The direct-current exciter boards were placed on 
the ground floor and were provided with hand- 
operated switches, but as has been shown by exper- 
ience, they should either have been placed on the 
gallery floor with the main board or else have been 
provided with electrically operated switches, so that 
the electrical operator on duty would have had every- 
thing under his control, with the exception of the 
stopping or starting of any machine. The main 
board consists of an upright instrument board, 
together with a bench board, on which are placed the 
controllers for the various electrically operated 
switches. It has also a diagrammatic miniature bus 
in copper, together with pilot lamps, which facilitates 
the operation of the station, for the operator always 
has before him an exact representation of what 
machines and transformers, &c., are connected. 
The controllers provided were for generator switch, 
speed control attached to governor, transformer 
switches, generator field rheostat and generator 
field switches. In the centre of the instrument 
board is mounted the Tyrril regulator, which is 
provided with six relay contacts for each exciter. 
These machines having an interpole winding, it was 
necessary to place a shunt across the interpole winding 
in order to get the necessary regulation. 

An effect that possibly has been noted by others 
displayed itself in the summer of 1913, viz., a rise and 
fall of the generator voltage over and above that 
required for line compensation. After noting care- 
fully the variation, we have accepted it as being due 
to the variation of the temperature—57 deg. Fah. 
maximum. In the afternoon the voltage is always 
lowest—2415—whilst the night readings are always 
the highest, being in the neighbourhood of 2440 volts. 
This would be accounted for by an elongation and 
contraction of the four springs attached to the 
direct-current side of the main floating contacts. 

Under the bench board, terminals boards were 
provided, made up of fibre strips with brass studs 
and nuts, which give an easy means of testing out 
any circuit, as is always necessary from time to time. 
The whole system has a free neutral. Construction 
and operation going on at the same time is 
& constant source of worry for the man in charge. 
This was exemplified in a very forcible manner, 
when the masons, who were finishing off the 
floors, flooded the conduits with concrete water, 
thereby necessitating the re-wiring of three control 
circuits after nine months’ operation. This would 
possibly not have happened in another country, 
but in Chile the workmen are like so many children, 
and if told not to do anything, it becomes their 
main object in life to do that very thing. 


The transmission line from the time it leaves the 





power-house traverses a pretty difficult country 
for its entire length. It rises from 2300ft. to 6000ft. 
in the fifteen odd miles between the power-house and 
the sub-station. The towers were built to the superin- 
tendent’s design, and were locally made by the com- 
pany’s workmen. It was thought that it would be 
well to make use of a large quantity of old 35 lb. 
railway rails for their construction, but whilst the 
cost of the towers was within reasonable bounds, 
the cost of erecting them was out of all proportion, 
even allowing for inefficient labour. This is accounted 
for by the heavy weights of the parts, which in some 
cases had to be transported on men’s shoulders for 
1 kilom. to 14 kilom. Again, many had to be erécted 
standing piece by piece, it not being possible to put 
them together'on the ground, as was done where 
possible, for there was no available ground space on 
which to effect the method. Further, had the idea not 
been broached of making use of the railway rails and 
a tower of lighter materials been ordered from abroad, 
the transmission line itself might have been erected 
on the other side of the valley, which would have 
given a more direct line, and a considerable saving 
in copper would have been effected, or the line would 
have had a larger current-carrying capacity for the 
same losses as prevail at present. The towers carry 
three parallel arms, spread 5ft. apart, and are capable 
of carrying two three-phase lines, one on each side 
of the tower, although at present only one side is 
carrying wires. The suspension type insulators, as 
manufactured by the Ohio Brass Company, of the 
United States, are used to some extent for the 
suspension of the wires, but the contour of the country 
necessitated the use of more insulators of the strain 
type than of the suspension type. The wires used 
are three No. 2 B. and 8. copper cable, having the 
six outer strands hard drawn, and the inner one 
soft drawn, and all strands 0-0975in. Again, at the 
apex of the towers and from tower to tower is 
clamped a steel messenger wire of Zin. diameter, 








Fig. 6—CONCRETE TRANSFORMER CELLS 


which is earthed at some half a dozen points in 
its length to copper earth plates, the position of the 
latter being chosen so as to provide as moist a sur- 
rounding as could be found, %.e., near a spring or 
stream. The wires were strained to a predetermined 
weight calculated for the varying conditions pre- 
vailing for each span. The tension used on the copper 
cables is 630 lb., and on the steel cables 1200 Ib., 
the strain being measured by means of dynamometers. 
All joints in the copper cables were made by copper 
tubular sleeves, the two cables to be joined being 
threaded in, one from each end, the sleeves being 
then given three turns with special jointing tongs. 
The towers are supplied with concrete foundations, 
and where the nature of the ground showed possi- 
bilities of the towers receiving heavy shocks from 
sliding rocks, &c., they are further provided with 
substantial guys. Before erecting the cables, a path 
through the bushes bad to be cut at the base of the 
pole line, and at selected points, to which the reels 
of cable could be more easily transported than to 
others, the reels were placed on wooden horses, and 
the cable dragged out along the line by the peons. 
As sufficient was paid out, it was placed on the snatch 
blocks on the cross arms till the required length 
had been paid out. During the past two winters 
some very severe storms have been encountered, but 
they have not caused any trouble to the line either 
by reason of accumulations of snow or the breaking 
of the lines. The principal sources of trouble are 
the throwing of pieces of wire on to the cable which 
caused short-circuits, and the using of the insulators 
by passers-by as marks for their revolvers and guns. 
The average height of the towers is 57ft., and the 
average length of span 543ft. The derived formula 





12 
,where W = weight per foot 
L = length in feet, and T = tension, This gives 
an average sag of 11-9ft. The increase of length of 
wire over the horizontal length is 10-2/10 per cent. 
The greatest span is 89lit. The greatest difference 
of level between towers is 198ft. 

The following table of costs may be useful for 
comparison :— 


used for sag is 


Canal— U.S. dollars. 
Cost of excavation, per cubic yard ae 0.414 °* 
Cost of tunnels, per lineal yard .. .. .. 88.86 
Cost of flumes, per lineal yard .. .. .. 101.76 

Transmission line— 

Cost per tower erected at ah 0) Fed ee 
Tower manufacture .. .. .. «.. «- 195.77 
io... eer 
Wire slinging, permile.. .. .. .. .. 380.00 
Power-house— 
Total cost per kilowatt sp itweterape Sea ye 
Cost per kilowatt, power-house .. .. .. 60.80 
Cost per kilowatt, sub-station .. .. .. 13.10 
Cost per kilowatt, transmission .._ . 15.50 


Operation cost per kilowatt—average three months—0.43 
of 1 cent U.S., with a load factor = 0 42 

I have to tender my best thanks to Mr. Pope 
Yeatman, consulting engineer of the Braden Copper 
Cia., for permission to use the illustrations presented, 
and to Mr. C. G. Newton, superintendent, Cachapoal 
power plant, for his kind assistance. 








A NEW DOXFORD DIESEL ENGINE. 


Ir is rather a joy to find ourselves writing once 
again about a marine Diesel engine, more especially 
as it is a British production. New Diesel engines 
of any sort have been scarce during the year. The 
only fly in the ointment is that the one which we are 
about to describe is only a single-cylinder unit and is 
admittedly of an experimental nature and not a full- 
fledged marine installation. It is, however, full 
of interest as representing quite a new type as far as 
British construction is concerned. The builders are 
Doxford and Sons, Limited, the well-known ship- 
builders of Sunderland, who have been at work on the 
marine internal combustion engine for a number of 
years. Our readers will remember that on February 
14th, 1913, we described a single-cylinder unit of 
ordinary design which the firm had built for experi- 
mental purposes. The engine, it may’ be recalled, 
had a cylinder 19}in. diameter by 37in. stroke, and 
gave 250 brake horse-power at 130 revolutions 
per minute; the indicated mean effective pressure 
was 120 lb. and the compression pressure used was 
500 1b. From the only standpoint from which, 
unfortunately, we are usually able to view things, 
that of mere superficial observation over a short 
period, we were taken with that design as being a 
good substantial job, but the builders were not satis- 
fied after two years’ work upon it, as they could not 
reconcile themselves to the extraordinary stresses 
which, owing to pressure and temperature, must 
exist in such a casting as a cover with its walls and 
passages of such irregular shapes and thicknesses. 
There was another point which would suggest itself 
to any experienced steam marine engine-builder as 
being a serious one, and that was the large amount 
of lubricating oil which was required, a point which 
is too often lost sight of in considering the claims of 
the Diesel engine. This was a problem of which no 
obvious solution presented itself, and which, therefore, 
left further investigation quite unfettered, but the 
other objection, that of the dislike to the cover, did 
point in a definite direction and its elimination was 
only possible by the adoption of some form of opposed 
piston engine such as is represented by the Junkers ; 
this is, in fact, the arrangement which Messrs. Doxford 
have adopted. me 

The principles of this type of engine are too well 
known to go into in detail, though it may be as well 
to outline them here. The lower piston has its 
piston-rod, connecting-rod and crank just as usual ; 
the upper piston in the same cylinder works in the 
opposite direction at any given moment and has its 
piston-rod projecting upwards to what is called a 
compensating arm placed in a fore-and-aft direction. 
From the ends of this arm two rods lead downwards, 
one on each side of the cylinder, each to its own con- 
necting-rod, which is attached to a crank opposite 
to the central crank of the lower piston. The com- 
bustion space is thus bounded by the cylinder bore 
and the heads of the two pistons instead of a piston 
and a cover, and the fuel valves are placed horizon- 
tally in the side of the cylinder. The exhaust escapes 
through ports in the top end of the cylinder uncovered 
by the upper piston, while the scavenging air is admitted 
through corresponding theugh shorter ports in the 
bottom of the cylinder uncovered by the other piston. 
Four advantages will be seen to result. First, there 
is no cover, a very important point in view of the 
great troubles which have been experienced with 
this detail ; secondly, there is the elimination of all 
valves for exhaust and scavenging, together with 
their driving gear and the complication involved there- 
in for reversing purposes ; thirdly, and as important 
as any, there is the beautiful flow of scavenge air 
which gives a clean sweep through the bore of the 
cylinder from end to end ; lastly, there are no longi- 
tudinal stresses in the cylinder, so that the walls 
can be made very much thinner than in the ordinary 
design, and both casting and cooling are greatly 
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facilitated. Of course, these advantages have to be 
paid for, but as far as we can judge the other side of 
the account only shows additional moving parts— 
an extra piston and its guide and the two side con- 
necting-rods and the cranks—but if these are con- 
sidered in proportion to the power obtained per cylin- 
der it will be found to be practically cancelled, or, 
at all events, the balance is very small. 

The engine which Doxford and Sons, Ltd., have built 
round these essential principles is very clearly shown 
in the illustrations which we are able to publish in 
our Supplement. Of course, as marine engineers, 
the makers have used cast iron columns, flat slipper 
guides, and so on, though they have thought well 
to employ circular guides for the outer crossheads, 
for which the conditions are rather different from 
those of the centre ones. It should be noted, too, 
that diagonal steel stays are fitted from these guides 
down to the bed-plate to as to help in taking the 
thrust of these parts, which is spread rather too wide 
to be taken entirely by the cast iron columns. The 
scavenge pump is at the back of the engine in line 
with the three-stage air compressor and is driven 
by rockers, but there is no need to go into any details, 
as the form of compressor is not by any means final 
and was not designed by the builders of the engine, 
or we should have had something to say about it. 
The upper piston is connected by a rigid steel pedestal- 
shaped casting to the compensating arm, and this arm 
has quite small semicircular guides, but we should 
hardly have thought that a guide was necessary here 
except when rolling of the ship is considered. The 
compensating arm is pivoted both in the centre and 
at the ends, so that it can give freely if any uneven 
wear takes place in the bottom end brasses. 

The valve gear is delightfully simple, even though 
there are two fuel valves, one on each side of the 
combustion chamber, and each valve has its own set 
of cams, one for ahead and one for astern. We were 
interested to note that the difficulties with regard to 
the inertia of the moving parts connected with the 
valve have been taken into account as far as possible. 
The valve levers are drilled out in quite the racing 
motor car style, while the link which carries the 
motion from the rocker across the engine to the fuel 
valve at the back is milled out to a very light channel 
section. In addition to the fuel cams, there are also 
two cams for the air starting valve, so that there are 
six in all, and these are carried on a common sleeve 
which slides along the cam shaft for reversing. The 
valve rockers are carried on what we may call a 
reversing shaft, which can be rotated from the 
starting platform by a hand wheel, and this shaft 
has to be in a neutral position before the lever which 
slides the cams along the shaft can be operated. The 
end of the rotation of the reversing shaft in one 
direction puts the fuel valve rockers out of action and 
the starting valve rocker in ; then, when the engine 
is started, the shaft is rotatedin the opposite direction, 
and the fuel valves come into action. The rockers 
do not bear directly on the fuel valve stem, but on the 
outer end of small levers, which have their fulerum on 
the fuel valve casings. By this means the rotation 
of the shaft not only moves the roller on the rocker 
across the axis of the cam, while changing over from 
starting air to oil, but if the motion is continued 
after actual engagement, the inner end of the rocker 
makes contact with a point nearer the fulerum of the 
little lever on the fuel valve, so that the lift of the 
valve is reduced and the time of opening delayed ; 
by this means the speed can be controlled. The 
fuel valves are so disposed in relation to each other 
that the jets do not meet and baffle each other, but 
are directed almost tangentially to the bore of 
the cylinder so as to create a whirling motion of the 
gases and assist combustion. The fuel pump is 
driven off the cam shaft which also carries the centri- 
fugal governor acting on the pump suction valves, 
and is itself driven by the ordinary vertical shaft 
and skew gearing. 

The three-throw crank shaft is built up, and hence 
the forced lubrication for the pins has to be carried 
from the first to the second pin by the means of an 
external pipe in order to avoid passing through the 
joint. This lubrication is arranged to give a rather 
neat optical demonstration of its being properly at 
work ; the radial holes in the first two pins are of 
such a diameter that they can only pass a very 
small proportion of the oil flowing through the 
system, while the hole in the last pin is large enough 
to make the total area of the three holes equivalent 
to that of the pipe; thus, so long as oil is being 
thrown out of the last pin, or rather from the crank 
webs of the last pin, the other two pins must be 
getting their supply of lubricant; if any hole should 
be stopped up, oil would be no longer thrown out 
from the webs of that pin, a fact which should soon 
attract the notice of the engineer on watch. If the 
outflow from the last pin is too abundant, the supply 
from the pump can be reduced. We always have a 
sort of lurking doubt in our mind when a number 
of parts are lubricated from a common pipe, owing 
to the difficulty of telling whether any of the inter- 
mediate holes are blocked or not, and this is the 
first time it has been suggested to us that optical 
evidence can be obtained on this point by the oil 
splashes from the individual parts making their 
record on the columns; it seems to be quite sound, 
too, as these records are quite distinct. 

The crank shaft is one of-the ticklish points about 





the Diesel engine, and one failure during the past 
year can be largely connected with this part, though 
we are inclined to agree with Doxford and Sons 
that it is not at all certain that the failure was entirely 
due to the high bearing pressures in that engine, which 
is the cause given by current rumour in circles where 
the Diesel engine is discussed. Confirmation would 
seem to be given to this by the fact that in a somewhat 
similar ship the length of the bearings was consider- 
ably increased so as to reduce the pressure, but with 
no better results. The fact of the matter seems to 
be that with the high initial pressures in a motor 
cylinder it is impossible to get a shaft stiff enough not 
to “give” to an appreciable degree, and directly this 
takes place all the theory of the bearing goes to pieces : 
the pressure is localised and becomes enormous, and 
the longer the bearing the worse the result. If that 
is admitted, and we believe it to be true, there is 
only one possible cure, and that is to let the bearing 
go, too. In the main and connecting-rod bearings 
in the Doxford engine, this plan has been followed, 
and they are fitted in spherical beds so that they can 
follow the shaft. 

Now we come to the discussion of a very important 
point in all Diesel engines, that of the water cooling 
of the pistons. In the Doxford engine the lower 
piston is cooled by means of a hollow rocker arm on 
the crosshead, similar to that fitted in the Eavestone, 
which we thought so highly of at the time, and which 
we found to be absolutely tight after several months of 
work without attention. The beauty of the system is 
that it only gives quite a small amount of rotary move- 
ment in the gland, so that the packing lasts a long 
time. As the passages for the water have to be ample, 
the parts are somewhat heavy, and the job is not 
at all a cheap one, but it is a good one, which is the 
main thing. Unfortunately in this case, the telescopic 
tube arrangement has been adopted for the upper piston, 
and whilst it certainly is very neat and compact and 
cheap, and arocking arm waving about right on the 
top of the engine would be distinctly awkward, we 
would rather have seen it than the telescopic arrange- 
ment. It must be remembered that fresh water 
cannot be wasted at sea, as it costs money, and our 
experience is that the telescopic arrangement does 
waste water. It is all very well to say that the gland 
can be made tight ; so it can for a bit, and it can be 
made tight again without stopping the engine, but 
it will leak again, and it will require constant atten- 
tion and no such kittle part should be admitted 
in an engine-room at sea if it can by any means 
be avoided. None the less, we quite sympathise with 
Doxford and Sons in their difficulty, as in this case 
the water has to be admitted at the top of the piston 
and not at the bottom, where the Werkspoor arrange- 
ment, in which there is no contact between the 
moving parts and yet there is no leakage, can be 
fitted. Gravity is, however, an essential part of 
this arrangement, and is out of the question in the 
ease of this upper piston. It almost looks as if the 
inconvenience of the rocking arm would have to be 
put up with, even though it cannot be adjusted while 
the engine is at work, but we shall refer again to 
this point later in dealing with the running of the 
engine. This is practically the only point upon 
which we can criticise the design, apart from the 
essential features of the three cranks and three 
connecting-rods, which, considered without reference 
to the results obtained, form an increase in the 
number of working parts which nobody likes. 

In a later issue we hope to deal with a few other 
details of the design, and with a long test run of 
this engine which concluded on Monday last, when 
we had the pleasure of witnessing the stopping of 
the engines and were allowed, through the courtesy of 
the builders, to examine the parts. 








In a report presented to the Association of Railway 
Electrical Engineers it is stated that more than one-half 
of the cars in use.on the principal American railways are 
now electrically lighted. The number of electrically 
lighted railway cars has increased from 11,017 in 1911 to 
nearly 19,000 in 1914, an increase of about 72 per cent. 
The greatest growth has been shown by the storage battery 
and axle generator system, while the number of head-end 
installations has increased by about one-third the percent- 
age of axle lighting installations. Nearly 260,000 lead 
storage battery cells are now in use in the car lighting 
field, compared with 32,000 nickel-iron cells, although 
the number of cells of the latter has increased nearly six 
times in the last two years. 


OnE of the 5000-kilowatt alternators at Carville Station 
has a windage loss as low as 26 kilowatts. The alternator 
in question at 5000 kilowatts has an overall efficiency, 
which has been carefully measured, and which is known 
to include all losses, of 96.8 per cent. at full load, so that 
the above-mentioned loss is only 16 per cent. of the total 
losses ; but in the case of this alternator the ventilation 
is produced by means of externally driven fans which 
consume approximately 17 kilowatts, so that the total 
ventilation and windage loss amounts to about 27 per 
cent. of the total losses of the alternator. In another case 
a 500-kilowatt single-phase alternator was found to have 
a windage loss amounting to almost 50 per cent. of the 
total losses; but at the same time it was found that the 
temperature rises were quite moderate. Steps were taken 
to reduce the quantity of air passing through the rotor, 
with the result that the windage was halved; and 
although as a result of this alteration a much smaller 
quantity of air was passed through the machine, the 
temperature rises were practically the same as before the 
alteration, owing to the reduction of windage. 





WORKING OF TRAMWAYS IN THE UNITED 
KINGDOM. 
By A. J. LAWSON, M. Inst. C.E. 
No. II.* 


Following up our analysis of tramway expenses we 
come to the 
ENERGY PER CAR MILE. 


The undertakings which have the heaviest con- 

sumption of electrical energy per car mile are : 

Leicester .. .. 2-944 units with light cars 

London C ounty, Council... 2-760 units with very heavy cars 
It is, however, only fair to say for these that the 
electrical energy used in the power-houses is evidently 
booked out as units generated and available at the 
switchboard for tramway purposes, whereas the 
quantity used in the power-house itself should be 
deducted from the total and charged back to the cost 
of generation ; as, for instance, the units used for 
unloading and bunkering coal, which should be put 
to fuel costs, and the units used on the feed pumps and 
condenser pumps, which come into the station costs. 
The generating costs would be put up considerably 
by so doing, but the true facts of the case would be 
more correctly stated and the power consumption 
per car mile run more accurately determined. 

At the Greenwich power-house until recently «ll 
pumping was done electrically, so that when the 
breakdown occurred in 1913 the aid of fire engines 
had to be requisitioned to pump out the basement 
before the electrical circulating and feed pumps could 
be put into use. Steam pumps have now been 
installed to prevent such an awkward situation in 
the future; perhaps the same may be done in 
Leicester. 

Glasgow is the only place which, in the Board of 
Trade return, distinguishes between the consumption 
of power on the cars and for other purposes. There, 
on more difficult routes than at Leicester, the car 
consumption is only 1.379 unit per mile run, and 
only 1.540 unit per car mile for all purposes. Com- 
paring these figures with some others, we have at 

Units per —*. 


Neweastle-on-Tyre ...... as * cee) Se, Sac ee 
Huddersfield .. ... ... . 2-383 
Burnley ... 2-124 
Sheffield .. 2-044 
Leeds Kot: CRE eee POM 
Birkenhead ... ... sn eee 


and at the other end of the scale the much more 
creditable figures of the following undertakings in 


order of merit :— 
Unit — car mile. 
966 


Croydon Corporation ... . : 

South Metropolitan Tramways Company | ; 1-107 
Greenock and Port-Glasgow roe C ompany 1-147 
Derby Corporation _... egies 1-160 
Sunderland Corporation Tramways... os 1-197 
Portsmouth Corporation Tramways.. 1-206 
Aberdeen Corporation Tramways 1-214 
Yorkshire Woollen District a C ompany.. 1-215 
Paisley District Tramways Com Sere: Aco ee 
liford Urban District Cuuncil i 1-254 
Bury Corporation Tramways = 1-274 
Hull Corporation Tramways... 1-312 
Stockport Corporation an District Tramw: ays 8 1-330 


It may be mentioned that when the writer specified 
the powerful motors now in use on the cars of the 
Yorkshire Woollen District Company, which run 
over the steepest gradients of any tramways in Eng- 
land, with the exception of the Gateshead lines, 
which are of equal difficulty in parts, the objection 
was raised that the cars would be “‘ over-motored,” 
and that the energy used would be correspondingly 
greater. The answer is in the record :— 

Gateshead ses vee see eee 1-492 unit per car mile 

Yorkshire ... 1-215 ert 
Assuming the Yorkshire and Gateshead cars ran the 
same mileage per car in the year—which they do not 
and taking the price paid by the Yorkshire Company 
as applicable to each—which it is not—the saving in 
units per car for the year would amount to a total of 
7116 and the saving in cost of energy per car to not 
less than £45 16s. Two different types of motor are 
used, but it is most likely that, given the same power 
in each, the difference in consumption of power would 
be less marked. 

Of course, frequent stopping and starting, due to 
the obstruction of other traffic or other causes, will 
materially affect the power used per car mile; also 
differences in schedule speed, while the enormously 
greater consumption of heavy bogie cars compared 
with the lighter four-wheeled cars is well known. To 
the latter there is the objection of a wheel-base limited 
in length by theshort radius of curves on tram-lines and 
the consequent pitching caused thereby ; but if a really 
satisfactory two-axle radial-truck, which will not get 
fixed on passing curves, can be produced—and there 
is no reason why it should not—four-wheeled trucks 
with long wheel bases should replace all bogie trucks 
on hilly routes, thus lessening the weight of the cars 
and saving enormously in current used, and in wear 
and tear, besides lessening materially the rail corruga- 
tions and battering of which we heard so much in the 
recent discussion at the Institution of Civil Engineers. 

The trucks which a few years ago were introduced 
as ‘“‘ radial trucks’? became in practice mere rail 
flange planers, wasteful of power, and destructive to 
permanent way. 


ToraL WorkKING Costs. 
In working costs an unenviable notoriety has been 
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acquired by nine undertakings, which might almost 


be called the tramway “ Black List.” They are :— 
Pence per car mile. 
Blackpool «. 8-89 
Blackburn 8-830 
Oldham ... 8-599 
Brighton... 8-478 
Burnley ... 8-184 
petal git 
Live’ 7: 
Halifax... BTR RIE 
Birkenhead ... ... 7.744 


At the other and creditable end of the list of working 
costs we have :— 
Pence per car mile. 


Sincere he72) a A ae 

Bury i Wate ian. Be eee 
Dublin 5-447 
Gateshead 5-523 


Bury also, among all the tramways, holds the record 
of lowest inclusive costs after charging interest, 
sinking fund charges, and rent of leased lines, with a 
total of only 6.918d. per car mile; besides which, 
out of its average fare of 1.07ld. per passenger, 
producing a revenue of 10.130d. per car mile, it was 
able to lay aside for depreciation and renewals 
.686d. per car mile; for relief of rates—a wholly 
vicious principle—.750d. per car mile; and 1.846d. 
per car mile to a special reserve fund, a large part of 
which will no doubt be soon absorbed into permanent 
way renewals, for which the present appropriation 
of .246d. appears to be too small an allowance com- 
pared with the general average of .5d. per car mile. 
Stockport’s record of costs, both working and 
inclusive—the former, as above shown, being practic- 
ally the same as Bury’s, while the latter are higher at 
7.935d. per car mile—is also very satisfactory ; 
but with a contribution to relief of rates of not less 
than 1.885d. per car mile, it is evident that the 
average fare of 1.310d. per passenger is far too high 
and should be materially reduced. Perhaps the 
large margin of profit between costs and fares is 
maintained in view of the uncertainties of trackless 
trolley experiments, the high capital expenditure for 
permanent way for these railless vehicles figuring, in 
Stockport’s return, at £4932 for 1 mile 57 chains of 

, Toute. 

Fares. 


Taking the whole of the tramways of the United 
Kingdom the number of people carried per car mile 
averaged 9.618 and the fare 1.065d. per passenger. 
But the differences in fares vary within very wide 
limits, and the differences in passengers per car mile 
are considerable, not only in widely separated towns, 
but also in contiguous tramway districts—as, for 
instance, in the Metropolitan area, wherein no less 
than 25 per cent. of the total tramway passengers of 
the United Kingdom are carried on fourteen separate 
systems of lines. On these London lines the 
average number of people carried per car mile was 
9.032, as compared with 9.935 in the previous year, 
and the average fare 1.045d. The London County 
Council's average was 9.504 passengers per car 
mile, as against 10.572 in 1911-12, and the average 
fare 1.021d. per passenger. The greatest number of 
people carried per car mile was in East Ham, with 
an average of 12.553 persons for each mile run ; 
but the average fare there was only .829d. per 
passenger. The lowest number per car mile— 
omitting Dartford’s paltry total of 6.019 passen- 
gers to the mile run—was on the London United 
Electric Tramways, with 6.453 passengers per car 
mile, at an average fare of 1.268d. Next lowest 
in point of numbers come the South Metropolitan 
Tramways Company, with 7.508 people to the 
car mile, but with the high average fare of 1.438d. 
per passenger, yielding a passenger revenue of 1. 5d. 
per car mile more than did West Ham’s 11.342 
passengers per car mile on their average fare of 
-817d. per passenger. 

The absurdity of tramway undertakings, whose 
working and total expenses are heavy, charging 
minimum fares, will be best appreciated by a study of 
the annexed table, showing the combined results of 
the whole of the six tramway undertakings ‘under 
—— control in East London beyond the river 

ea :— 

Car miles run, 1912-13 
Passengers carried... ww. ee sue ae 

or 10-925 on the average. 
Per — Per - mile. 


8,810,692 
96,252,503 


I assenger fares, average +824 9-003 
Total revenue eo, 844 9-220 
Working expenses 663 7-242 
Capital charges +221 2-415 
Total inclusive costs +884 9-657 
Loss on passenger fares -060 +654 
Loss on total receipts ... -040 437 


or @ net loss of £16,040 on total receipts, and no less 
than £23,992 on the too low passenger charges. 
With only three exceptions, viz., the Metropolitan 
Electric Tramways Company, the South Metropolitan 
Tramways Company, and the Croydon Corporation, 
the passenger fares were below the passenger expenses, 
the all-round average deficiency being .012d. for 
each of the 796,235,110 people carried on all the 
London tramways in 1912-13, according to the Board 
of Trade return, which, however, agrees with neither 
the figures of the London Traffic Department of the 
same Board, viz., 797,487,581, nor with the figures 
of the various undertakings supplied to the writer, 





which make the total 796,997,724 as London’s quota 
of the whole tramway traffic of the United Kingdom 
for the year under review. 

Among the twenty-seven largest provincial under- 
takings, Glasgow’s average fare of .776d. is the 
lowest ; Dundee stands second at .858d.; Hull 
third with .877d.; and Sheffield fourth with .894d.; 


while three others are also below ld. per passenger, | 


viz.:—Aberdeen, .940d.; Sunderland, .969d.; and 
Leicester, .984d., averaged. The general average 
for all the twenty-seven was 1.016d., while Halifax 
and Dublin had tho highest averages at 1.268d. and 


| within the space of twelve months, Glasgow's propor- 
|tion being 311,480,086, and the other three 
| greatest, Manchester with 187,675,183; Birmingham, 
| 134,467,166 ; and Liverpool, 134,249,967 passengers 
| as the year’s totals. 

The particulars of these four are set out in detail 
in the smaller table below for purposes of comparison. 

On the inter-urban lines the average fare was 
| 1.144d.; at the four principal seaside resorts, 1.380d.; 
|in the ten other provincial towns whose total 
| passengers exceeded ten, but fell below fourteen 
‘millions of passengers each, the average fare was 


1912-13, T'rackless Trolley Cars, United Kingdom. 





Dundee. 
Deack and veetke Milles? > 5653.1 ke 1 2 
Number of cars 2 
£ 
Cost ofcars  ... ... 1500* 
Electrical equipment 1500* 
Street improvements ae — 
Legal and parliamentary expenses 500* 
Permanent way... ... ... ... 
3500* 
Revenue from passengers 361 
Revenue, total... ... . 361 
Total expenses... | 424 
Net revenue + profit or — loss ... : 63 
' 
PetNNONG OS i ae 122} 
Sinking fund or special reserve ... 186+ 
Surplus + or deficit - ... .. 3714 
Details of working costs— 
mee meneNNe | S242 5258 BRT Ae, Aaa 200 
Electrical equipment repairs... ... ... .. a 
RUN Pa 0s’, "rand des 5 
Car repairs... 120 
Other expenses < 
Electrical energy 104 
Permanent way... ... = 
Rates and taxes and ren 
Accident compensation ... = 
Car milesrun ... ... 26,912 
Passengers carried ... 99,173 
Energy used, B.T.U. es 25,000 
Energy used per car mile units -929 
Working costs per car mile ... ... pence 3-781 
Average passengers per car mile... . .. number 3-685 
otal costs, including half interest and sinking fund 
payments per car mile (but no. depreciation) pence 6-55 
































Leeds. Rotherham. | Shipley. Stockport. 
| 
' 
3 66 4 70 1 26 1 71 
| 
4 4 2 3 
£ £ £ £ 
3048 1849 1130 2046 
4723 | 5186 2463 1491 
| 193 = | és 
— | 1031 
i - = 4932 
7771 7228 3594 9500 
2237 2457 | 1234 115 
2237 2457 j 1234 115 
1562 1832 1501 88 
+ 675 + 625 . 67 + 27 
| 271 73 122 nat 
440 552 186 
= ae a 375 
668 556 613 75 
19 29 5 — 
oth oe 17 . 
€94 528 354 
— 233 59 = 
131 370 220 13 
— io — - 
9 15 30 — 
41 25 3 me 
80,605 56,887 42,138 3,158 
564,235 191,088 332,800 27,524 
82,782 64,520 52,723 4,171 
1-027 1-134 1-251 1-321 
4-648 7-729 7-40 6-688 
7-000 3-360 7-90) 8-71 
6-768 19-366 9-164 9-75 





Average fares per passenger :—Dundee, -874; Leeds, 1-088; Rotherham, 3-086; Shipley, -890; Stockport, 1-003. 
Capital expenditure (all T.T. lines in returns), £31,593. Average cost, £2106 per car. 
* + Assuming £3500 total cost. 


1.269d. respectively, and Salford’s 1.247d. per 
passenger was the only other materially above the 
Four Principal Provincial Tramways, 1912-13. 


Per car mile. 





Working costs and standing | 

















charges. 5 2 ms = a 2 
z 85 3 Ce 
= ES $ ze 
So = a ° 
d. d. d. d. 
Cost of power ... Ass -495 1-840 2-171 1-709 
Trafficexpenses ... ... ..| 3-141 | 2-918 3-184 3-269 
Permanent way maintenance | 762 +440 -526 194 
Electrical equipment repairs}; -087 072 -095 | = -100 
OO ere, a -666 -868 -727 
Buildings and plant repairs...| - 105 -068 -040 065 
Rent, rates and taxes ... ...| +726 -489 -513 | -620 
Accident insurance or com- | | 
IRIS cac65 dass? ianees ado Beak -059 +162 077 
Management ... ... ... ...| +248 +213 322 372 
Working costs ses eee eee] 6-370 | 6-764) 7-880 | 7-182 
Interest or dividend ‘ -841 1-129 -497 | -531 
Sinking fund payments -998 774 = «1-129 -670 
Rent of 1 lines ase -101 — -098 +321 
Total... ... ... 2. ...] 8-310) 8-667 9-506 | 8-333 
Appropriations— | 
Depreciation and renewals} 2-219 +822 «1-276 | 1-231 
Special reserve, Income 
it Ve ie +138 -108 -124 -186 
Relief of rates +339 «1-030 | 1-276 | 1-278 
| | 
Revenue from passengers 10-364 | 10-482 | 12-029 | 11-203 
Gross revenue... ... ... 11-007 | 10-626 | 12-288 | 11-351 
Passengers carried, number...| 13,348 10,238 | 10,663 10,000 
d. d. d. d. 
Average fare per passenger...| +776 1-024 | 1-128 1-120 
Average cost per passenger...| -623 847 -891 +833 
Prout pertare... . ... 23. <. 153 177 -237 +287 





Tota] passengers. Car miles run. 








Glasgow... .. 311,480,080 23,335,008 
Birmingham ... 134,467,166 13,134,642 
Liverpool... 134,249,967 12,590, 408 
Manchester ... 187,675,183 18,768,259 
Total car miles 


=e 67,828,317 
Total passengers... 167;872,000 .... ... — 
general average of 1.016d. for these tramways, 
which, between them, carried 1,695,717,234 passengers 


1.183d. The average fare for. the whole United 
| Kingdom was, as already stated, 1.065d., and the 
average inclusive expenses .985d. for each person 
carried on the various tramways. 


TRACKLESS TROLLEY LINES. 


This review would be incomplete without a refer- 

ence to the trackless trolley system or trolley omnibus, 
as it is now called, the first detailed accounts of which 
are given in the last Board of Trade return above 
referred to. Nothing that appears in that return 
concerning this method of traction, nor the recent 
| discussion at the Institution of Civil Engineers on 
| the paper on the subject of “‘ Comparative Economies 
|of Tramways and Railless Electric Traction,” by 
Mr. Theodore Graham Gribble, M. Inst. C.E., has 
|altered in any way the opinion of these vehicles 
| expressed by the writer in the Electrician in August 
| last. But let the reader judge for himself from the 
| results at the four places where they had been in use 
| sufficiently long to have had an opportunity of proving 
their merits. 

The above table shows the capital cost—or, at 
least, the greater part thereof, the payments mani- 
festly being not yet completed—the mileage run, 
passengers carried, and the working costs, and major 
part of the financial charges, as well as the earning 
power of this type of vehicle in the places mentioned 
in the list. 








Tue papers on “ Locomotive Cab Signals”? read and 
discussed at the Institution of Mechanical Engineers on 
the 18th inst. reminds us how old this suggested remedy 

| against railway accidents is. As long ago as the year , 
| 1856 one J. Baggs took out a patent for automatically 
| stopping a train if its signals were ignored. Since then 
hundreds of specifications have been filed. Of these inven- 
| tions it is safe to say that not a score have ever been tried 
|in actual work. Most of them are quite impracticable 
and the best of them failed because they rely on impact 
between an obstruction on the track and a projection on 
the engine. Mr. W. S. Boult had the best idea in the 
| plant he put down on the M., S. and L., now the Great 
| Central, many years ago. He gave by magnetic induction 
| ‘danger * and “ clear ” signals at distant and stop signals, 
| and went so far as to indicate, when approaching a junc- 
| tion, for which direction the line was set. Mr. Boult was, 
| however, before his time, and after strenuous efforts he gave 
| up the attempt. In giving “clear” as well as “ danger ” 
| signals he went further than his predecessors, who nearly 
| all failed to recognise that such was absolutely necessary. 
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BRITISH STEEL & AMERICAN COMPETITION. 


THE NEW RACE FOR SUPREMACY. 





THE race for supremacy in the iron, steel and 
engineering export trade, which has for many years 
been between Britain and Germany, is now likely to be 
between Britain and America. As already explained 
in these columns, the rapid growth of German iron 
and steel exports—a growth from less than 1,000,000 
tons to more than 6,000,000 a year in the-last fifteen 
years—has been largely due to the organised export 
bounty and credit system adopted by our Teutonic 
rivals, and this system is pretty sure to remain broken 
long after the war is concluded, besides which German 
goods will suffer something like a world-wide boycott. 
German competition is bound to be crippled, if not 
killed. But the world’s appetite for iron and steel 
goods will remain healthy. Roughly, there is a 
world’s export trade in iron and steel aggregating 
18,000,000 tons a year, valued at more than 
£200,000,000, besides machinery valued at about 
another £120,000,000. Of the total, Germany prior 
to the war was taking one-third, Britain was taking 
rather less than another third, while all the other 
countries, including the vast United States, were 
left to divide the remainder. In round figures, 
Germany was exporting 6,000,000 tons of iron and 
steel annually; Britain, 5,000,000 tons; and 
America, 2,000,000 tons. It is as certain as any- 
thing in the future can be, that the bulk of that 
6,000,000 tons of trade hitherto done by the Germans 
will now be diverted to and divided between British 
and American manufacturers, for the United Kingdom 
and the United States are the only two countries 
in a position to take any large proportions of the 
business that will be lost by continental makers. 
Out of a world’s annual production of about 70,000,000 
tons, measured in terms of pig iron, these three 
countries—America, Britain and Germany—have 
contributed well over 50,000,000 tons. In exports 
the proportion has been similar—these three countries 
doing 13,000,000 tons out of a world’s total of 
18,000,000. It is obvious, therefore, that if German 
competition ceases to be a serious factor as a result 
of the breaking of Germany’s subsidy, bounty and 
credit methods, Britain and America stand to gain 
immensely. Which of these two countries, then, is 
in the best position to bid for the trade which our 
continental rivals and enemies will lose? This 
question opens out the great problem of American 
competition, and it is necessary to dip somewhat 
deeply into it. Just as there has been reluctance on 
the part of our capitalists in the past to invest in new 
steel works because German competition was so 
fierce, so now there may be some timidity owing to a 
fear that American competition may become over- 
whelming. What are the facts? 

Briefly, it may be said that in abundance of natural 
resources and in amplitude of productive capacity, 
the United States is in the better position to take the 
lion’s share of the steel business, but that in geo- 
graphical compactness, in shipping facilities and in 
nearness to the world’s markets generally, the United 
Kingdom is the better situated. America has the most 
coal and iron ore. Britain has the best assemblage 
and shipment accommodation. But there is the 
question $f capacity of production. Little has been 
done to increase our capacity these last twenty or 
thirty years. In twenty-five years, or thereabouts, 
the world’s per capita demand for iron and steel 
goods, measured in terms of pig iron, has increased 
by 150 per cent. But our per capita production— 
our contribution to, or share of, that largely increased 
trade—has not been increased by 1 per cent. The 
Germans have increased theirs by 200 per cent. per 
head of the population, and the Americans (U.S.) 
have increased theirs by 300 per cent. In the early 
eighties, when the world was only calling for some 
20,000,000 tons a year, Britain produced 8,000,000 
tons. Now, with the world needing 70,000,000 tons 
a year, we are only producing 9,000,000 tons. Now, 
all of a sudden, we are brought face to face with this 
circumstance—the country which has occupied second 
place in production and first in exportation—Germany 
—is put out of action, and the most of the trade 
hitherto done by her—at all events, most of the 
exports—will have to be shared almost exclusively 
between America and Britain; and, whereas this 
country is the best situated naturally and geographic- 
ally for the conduct of exportation, we happen to be 
deficient in productive capacity as the result of long 
neglect to invest sufficient fresh capital in our in- 
dustry—or, shall we say, neglect to protect our 
industry from unfair German competition? On the 
other hand, the United States, not so well situated 
physically, has invested so much fresh capital at 
home, has built up such an immense capacity that 
her combined domestic and export business has not 
been sufficient for the last seven years to keep her 
works going at more than about 60 to 70 per cent. 
of capacity. To-day, the American iron and steel 
industry is barely working up to 50 per cent. Here 
at last is America’s golden opportunity. Germany is 
out of the race. Britain has a limited capacity. 
Temporarily, trade is disorganised. Demand is weak. 
But soon the world will be calling for more iron and 
steel than ever before, while Germany, though she 
may be expected to recover somewhat industrially, 
will not be able for decades to resume the commercial 





methods by which in the past she has dumped millions 
of tons of her products upon the world’s markets at 
unnatural prices. What, then, is Britain going to do? 
Are we going to make up for our past neglect? Are 
we going immediately to increase the capacity of our 
works, and prepare to regain and retain the premier 
position as a steel-exporting nation, or are we going 
to permit America to get further ahead of us in the 
future than Germany has done in the past? . The 
question is vital. Our position as a manufacturing 
and shipping nation is at stake. Millions of money 
are at stake. The employment of hundreds of 
thousands of men is at stake. What, then, are the 
comparative competitive powers of Britain and 
America? Are we justified in investing more capital 
in our steel industry or are we to merely go on marking 
time while the Americans march rapidly forward? 
Primarily, the problem of trade is the probem of 
cheap production. Secondarily, it is the problem of 
cheap shipment. Which country, then, can produce 
and ship the cheapest—Britain or America? In other 
words, can millions of fresh capital be invested in the 
British steel trade with confidence? 

We have often been told on high authority—on 
the authority of such men as Carnegie, Schwab, Gary 
and Casson—that America, with her alleged “ in- 
exhaustible natural resources,” her “‘ mountains of 
iron ore and valleys of coal,’’ her “ superlative manu- 
facturing efficiency,” her almost ‘‘ superhuman com- 
mercial organisation and push,” could simply “ lick 
creation ” in the manufacture and sale of cheap steel ; 
whereas Britain, with her coal and iron supplies 
“rapidly vanishing,” was nearly at the end of her 
resources. Fifteen years ago it was authoritatively 
estimated that the cost of producing steel-making 
pig iron was less in America than in this country by 
nearly 20s. per ton, and that in steel rails the differ- 
ence was 29s. It was admitted that the general cost 
of iron and steel production in the United States 
was at a level which practically defied competition, 
and it was imagined that our rivals would easily 
beat us when they increased their capacity sufticiently 
beyond home requirements to enable them to make 
a bid for the lion’s share of the world’s export trade. 
Much was said and written about an impending 
** American invasion” of cheap goods. The fears 
inspired on that score and the actual experiences of 
German subsidised competition combined to check 
the investment of fresh capital in our industry. 

But much has happened in the last fifteen years 
which was not expected. Much that was expected 
has not happened. First, we discovered, upon 
investigation, that our coal and iron supplies were 
in no danger of early exhaustion. Secondly, just as 
our American rivals have increased their capacity 
of production so as to enable them to take a large 
export business in addition to supplying their home 
demands, so have they found their costs of produc- 
tion mount up to such a height that they could not 
compete with Britain and Germany in neutral 
markets. Thirdly, the Germans, who have been the 
most successful competitors, are suddenly crippled 
by the mad policy of their own rulers. So we are 
brought to a situation unprecedented in the annals 
of commerce. 

In no important branch of industry anywhere 
have costs of production gone up so substantially 
as in the American steel trade since the late nineties. 
Mining royalties have risen. Mining costs have 
increased. The yield of iron per ton of ore has 
declined. Cost of fuel has gone up. More ore, coke 
and limestone are needed to produce a ton of iron, 
and all the materials are much more costly. The 
economic conditions have become such that, save 
in the nearest markets and in the case of a few 
specialities, the American competition which was so 
loudly threatened fifteen years ago has never 
materialised. In the last dozen years, and in spite 
of America’s hugely increased works capacity, for 
every dollar’s worth of iron and steel exported by 
the United States, the United Kingdom has exported 
nearly a sovereign’s worth. But what of the future? 
We know that in our country there has been very 
little addition to the cost of production, for the 
advance in coal and ore costs, in wages and the 
requirements of legislation and rates and taxes has 
been pretty nearly off-set by economies in manage- 
ment and improvements in processes. We have sold 
in open competition four times as much in neutral 
markets as the Americans, and our leading firms 
have made better profits than the big United States 
Steel Trust. This is proof positive that we have been 
producing cheaper than the American works. 

Fifteen years ago, when the Americans reached 
the apex of their manufacturing economy—that is to 
say, before the Steel Trust came on the scene, when 
the industry was controlled by practical manufac- 
turers and not financial magnates—Lake Superior 
iron ore was mined at ls. 8d. per ton—7}d. royalty, 
or purchase in the ground, and ls. 0d. for labour. 
The royalty now ranges up to 4s. 2d. per ton, thanks 
almost entirely to the efforts of the Trust to get a 
monopoly, and the labour cost is 2s. ld., partly due 
to deeper mining as the top seams have been got, 
and partly to higher wages. Again, to get the ore 
from the mines to the smelters—two journeys by 
rail and one by lake—now costs 10s. 6d. per ton 
against 8s. 4d. fifteen years back. Moreover, the 
iron yield has dropped by one-fifth, or 20 per cent. 
The deeper the levels the poorer the ore. This 





involves the consumption of more fuel and all other 
materials per ton of iron produced. And all the 
materials are dearer, as ore is. The net result is that 
iron and steel making costs are at least 40 per cent, 
higher in the States than they were in the late nineties, 
This has been amply testified to the Ways and Means 
Committee and the Taxation Authorities in America, 
Ton for ton and quality for quality, we can now 
produce and ship iron and steel more Cheaply than 
the Americans. That is the supreme point—the {fact 
that should encourage the investment of millions of 
new capital in our industry. Here we have the raw 
material supplies, the furnaces and mills and shipping 
ports all practically side by side. In America the 
coal is mostly a thousand miles from the ore, and the 
manufacturing plants are mostly 400 to 500 miles 
from a port of shipment, besides which the United 
States are not so near the majority of the world’s 
markets as is the United Kingdom. 

The three outstanding facts to-day, so far as the 
steel trade is concerned, are:—That the world’s 
need for steel goods will be in no way permanently 
diminished, but probably increased, by the war; 
that the greatest steel dumper, Germany, is knocked 
out; and that in the new race between Britain and 
America this country holds a combination of splendid 
natural advantages. Our only material defect is a 
deficient capacity. This must, as we have already 
pointed out in a short series of articles which appeared 
in our four issues of September, be made good at once. 








A NEW TYPE OF GRAB. 


WE have recently had brought to our notice a new type 
of grab, which its introducer, Mr. A. L. Underwood, of 
3 and 5, Queen-street, Cheapside, E.C., has named the 
** Underwood Digger.” This grab is used with an ordinary 
jib crane, and is of the one-chain type. Its method of 
operation possesses certain novel features which we 
propose to describe in the following article. 

The grab is provided with a head formed of a slotted 
member fitted with trunnions, so as to constitute a cross 
piece. From the outside ends of these trunnions the grab 
buckets are suspended by eyed rods—see Figs. 1 and 2. 
One end of the chain is attached to one end of the cross * 
piece, and from its point of attachment it passes down tu 
one of two grooved pulleys mounted so as to revolve on 
the spindle on which the buckets of the grab are pivotted. 
After passing round this pulley, the chain is taken up 
to a further grooved pulley, which is suspended from 
the slotted member in the head and which is made large 
in diameter and arranged slightly on the skew, so that 
the chain coming up from the lower pulley just mentioned 
may have a fair run on to it, and so that the chain after 




















Fig. 1—THE GRAB WITH BUCKETS OPEN 


passing over it may have a fair run on to the second pulley 
on the bucket pivot spindle. Both pulleys on this spindle 
are the same size. After passing round the third pulley, 
the chain is taken up to the pulley at the head of the jib 
and thence to the crab at the base of the crane. On its 
way up to the jib head the chain passes through the double 
slotted member, above referred to. This member acting 
in conjunction with a ball or button, inserted between two 
links of the chain, and forming an integral part of the 
latter, constitute the essence of the invention. The 
arrangement of the chains in its passage over the pulleys 
is made clear by Figs. 1, 2 and 3, the latter of which shows 
the two lower pulleys. 

The form of the slotted member is shown in Fig. 4 and 
in the sketch—Fig. 6—which is purely diagrammatic. 
In the latter, the member itself is shown at A. It is pro- 
vided with trunnions B B, forming the cross piece of the 
head, to which are pivotted the eyed rods suspending the 
buckets. To one arm is also attached the chain, as already 
mentioned. The member A is provided with two slots : 
a large slot C and a small slot D. These slots are of such 
a size that the ball or button E, which forms part of the 
chain, will easily pass through the slot C in either direction, 
but will not pass up from the lower side through the slot D. 
The relative sizes of the slots are well shown in Fig. 4, 
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in which the member has been specially turned back in 
order that the photograph may be taken. The button 
will not, however, in any case be caught in the slot D, 
as it passes from. the top downwards, since the incline F 
will divert it into the large slot C. 

Pivotted to the top of the member A are two arms G, 
which at their upper ends are brought together so as to 
form a hook J, These arms are prevented by stops at 
their feet from assuming a position other than the vertical 
in one direction, though they can rock some distance in 
the other direction ; indeed, things are so arranged that 
i is their inclination to rock forward. The arms G are 
also furnished with a roller H, and the chain is threaded 
between this roller and the hook J. . 

We can now consider the working of the apparatus. 
Suppose the buckets to be suspended ready to be dropped 
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Fig. 2—GRAB HEAD AND CHANDELIER 


to take up a load. In this position the member A and its 
adjuncts will be in the position shown by the full lines in 
Fig. 6: that is to say, the ball or button E will be engaging 
the lower edge of the smaller slot D and will be supporting 
the buckets by the help of the chain. If, now, the chain 
be lowered from the crab, the buckets will descend into 
the heap or pile or hold of a vessel or whatever it is from 
which it is desired to pick up a load. The very fact of 
the tension being taken off the chain by its buckets touch- 
ing the pile, causes the arms G to fall forward into the 
position shown by dotted lines in Fig. 6 and in Fig. 5. 
The arms having fallen forward, the button E is released 
from the small slot D in the member A, so that when the 
chain is again wound in the button passes up through the 
slot C and the motion of the chain, instead of raising the 
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Fig. 3—-GRAB SUSPENDED FROM CHANDELIER 


buckets, closes them on the load by bringing the two sets 
of pulleys closer together. 

When the buckets are closed, the chain is slacked out 
until the button E is below the member A, and on being 
again drawn up, this button engages with the small slot D 
so that the weight of the buckets is taken by the chain. 
The crane may then revolve to the position desired for 
discharging the load. 

For bringing about the discharge a chandelier or circular 
gallery is provided. This gallery is made of sheet metal, 
and has the form of a truncated cone, up through the 
central hole in which the chain passes. As will be seen 
in several of the engravings, the gallery is supported at 
four points by chains, which are suspended from the jib 
head, independently of the lifting chain, and are kept at 
the correct distances apart by means of a four-armed 





distance piece with a central hole through which the lifting 
chain also passes. The hole in the gallery is of such a size 
that the arms G and the hook J when in the position 
indicated by the full lines in Fig. 6 can pass up and down 
through it without the hook engaging with the gallery. 
When, however, the hook J is in the position shown by 














Fig. 4 


the dotted lines, which is the case when a loaded grab is 
being lifted, though the hook can pass upwards through 
the gallery, since the latter can be pushed aside, yet it 
cannot pass downwards again without engagement taking 
place, and then the whole weight of the grab is taken by 
the gallery. When this is the case, the slackening of the 

















chain simply causes the buckets to open, and it is to be 
noted that they can be closed again by tightening the 
chain so that the opening between them, and hence the 
discharge of material from the grab, may be regulated. 
After the discharge the grab remains suspended from 


















































Fig. 6 


the gallery, and in order again to lower it on to the pile the 
buckets are, first of all, opened wide—if this has not already 
taken place during the discharge of the load—by allowing 
the chain to run out. In doing this the button E descends 


below the head A and when the chain is again tightened, 
the button engages with the slot D and lifts the hook off 
the gallery. The hook will then have again assumed the 
position shown in full lines in Fig. 6, and can thus pass 
down through the hole in the gallery unimpeded, and the 
grab is free to be lowered to take up another load, and the 
cycle of operations is continued. Though the description 
sounds somewhat intricate, we understand that in actual 
practice the manipulation of the grab is perfectly simple 
and easy to carry out. 

The following claims are made for this digger :—(a) 
It has a single chain grab suitable for all purposes whether 
for excavating, dredging, elevating, &c., and for all 
materials, such as coal, coke, clay, sand, gravel, refuse, &c.; 
(4) it has a high ratio of “tare” to “gross” weight; 
(«) it is simple, and has few parts, so that maintenance 
expenses are nearly eliminated; (d) it has a small head 
with consequent low centre of gravity, thus admitting 
of working on a greater slope than is generally the case, 
less trimming being required and less head room than is 
necessary where the entire head passes through the 
chandelier ; (e) the bucket can be opened and closed 
whilst suspended, so that part of the load can be retained 
and part retained, or the whole sprinkled, and the discharge 
of coal can be regulated, thus avoiding shock to the 
crane and breakage of the coal; (f) the weight, when the 
grab is full, is carried on the main shaft, and when being 
lowered for filling, on the head. Only when suspended from 
the chandelier is the weight taken by the hook, which is 
but momentarily in the cycle of operations of filling, 
elevating, conveying, discharging and lowering to refill ; 
and (g) by the substitution of a shackle in place of the 
hook it is immediately converted into a two-chain grab, 
the re-conversion being readily accomplished, thus saving 
the expense of an extra grab for only occasional use. 








AUDIBLE AND OTHER CAB SIGNALS ON 
BRITISH RAILWAYS.* 


AUDIBLE SIGNALLING ON RAILWAY TRAINS IN 
MOTION. 


By W. C. AcrreLp, Member, Signal Superintendent, Midland 
Railway, Derby. 


To convey a signal or indication from a given position on a 
railway to an engine or vehicle travelling at a high rate of speed 
along the said railroad, is one of the problems that has occupied 
the attention of inventors and others from the earliest days of 
steam traction up to the present time, but for many years little 
or no progress was made towards a solution, as it was proved 
beyond doubt that a mechanical arrangement could not stand 
the shock to which two portions of mechanism are subjected 
at the moment of impact when trains exceeded a speed of 30 
miles per hour. One of the greatest difficulties to be overcome 
in mechanical appliances is so to design the apparatus that it 
will fail on the side of safety and at the same time render. the 
giving of a false clear signal or indication impossible. 

Another very important point is the ease of application and 
attachment to the engines or rolling stock of railways over which, 
particularly in the United Kingdom, the trains of one company 
require to pass over and on to various other companies’ lines in 
their progress to their respective destinations. Each year more 
and more through communication is introduced in the present- 
day system of enabling the travelling public to pursue their 
journey without having to change from one company’s train to 
another, and, with the interchange running of trains from one 
part of the country to another the problem of fitting all engines 
with similar apparatus becomes a necessity. It is a well-known 
fact that in the past very considerable opposition was offered 
by the locomotive engineers to any signalling appliances being 
fixed on the engine footplate, but it is only fair to say that to-day 
the locomotive engineers are more willing for apparatus to be 
installed on engines for the purpose of making trials with the 
object of arriving at a solution of the problem before the railways 
generally. 

The essential requirements of apparatus for signalling on 
railway trains in motion may be briefly laid down as follows :— 
(a) Warning to engine drivers of train approaching signals either 
at danger or clear; (b) distinctive sounds for danger and clear 
signals; (c) absence of apparatus operated by the force of im- 
pact ; (d) gradual application of a train brake in the event of a 
danger signal being received and means of liberating the brake 
on the part of the engine driver ; (e) apparatus in the event of 
the failure of any part should give a danger signal ; (/) elimina- 
tion of movable ramps operated by signalmen by mechanical 
means; (g) impossibility of signals being in contrary position 
to the position of the levers in the signal-box working the same. 

Such an apparatus is known now as “‘ cab-signalling,” and in the 
early stages of the working out of such devices it was deemed 
imperative that, in addition to audible signals being given, an 
indication should also be displayed on the footplate, but to-day 
it is almost unanimously considered undesirable to give the 
engineman anything liable to distract his attention from keeping 
a proper look-out. 

Sirens appear to be the most desirable form of warning as a 
danger signal, operated either by steam or by air brake, and a 
bell for the clear signals. An attempt has been made in some 
systems to provide clockwork recording apparatus working in 
connection with cab-signalling devices, with the object of showing 
definitely and placing on record each time the apparatus is 
operated when a signal is passed at danger; this, no doubt, is 
an ideal system, bat, it is suggested, of not much actual value, 
as an immense amount of work would be entailed in checking 
these records, which would doubtless necetsitate an increase in 
the staff of the department responsible. 

Again, in some systems it has been suggested that apparatus 
be sealed up, with the result that when a train has run past a 
signal a seal is to be broken, and before the apparatus can be 
reset the brake has to be released and the apparatus resealed by 
the guard or some responsible person before the train can proceed 
on its journey. Such rigid working would of necessity be the 
means of seriously delaying the traffic on busy lines of railway 
and would cause the traffic to be held up to such an extent as 
to render correct timekeeping in running impossible. The 
Midland Railway has not adopted any cab-signalling device up 
to the present time, but has ex) rimented with the combined 
automatic train control and audible signal system, as used on 
the Great Western Railway on a branch line, for which two 
engines only have been fitted with the apparatus, and, so far 
the experiments have proved satisfactory. ; 

The Midland Railway has this year made some experiments 
with a new invention called the Railophone, an invention of 
Mr. H. Von Kramer for giving an automatic warning in the 
engine cab. This apparatus differs from anything hitherto 
brought out. It is primarily intended for use in connection 
with distant signals, and, unlike the automatic train control 
mentioned, has no physical connection or contact with either 
the rolling stock or permanent way, being operated entirely 
on the wireless inductive principle. So far, however, it has 
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not been considered desirable to publish any results of the 
experiements, 





AUTOMATIC SIGNALLING ON RAILWAYS. 


By Leon P. Lewis, of the Signal Superintendent’s Office, 
Caledonian Railway, Glasgow. 


_ Before considering any particular method of railway train 
signalling it is desirable to mention the main principles on which 
any safe system of railway signalling must be d. 

Principles of Railway Signalling.—The most. important prin- 
ciples are :—That an adequate interval of space must be main- 
tained between following trains and at junctions between 
crossing or converging trains; also in cases where trains are 
operated over one single line of rails in both directions, an 
adequate interval of space must be maintained between trains 
approaching from opposite directions. Another very important 
principle is that as far as possible any failure of apparatus should 
indicate danger, or, in other words, any failure should be on the 
side of safety. All schemes and regulations should be designed 
or drafted with the idea of ensuring that at least two mistakes 
shall be made before any accident is possible. It is generally 
with the object of reducing the liability to make mistakes by the 
men engaged in the actual control or operation of trains that 
most automatic train-signalling devices have been brought 
forward. 

The basic principle of the ‘‘ space interval ” is very efficiently 
carried out by the ordinary electric block telegraph system and 
code of regulations, aided by semaphore signals erected by the 
side of the railway for giving instructions to the enginemen. In 
carrying out this system two classes of operators are responsible 
for the safety of the traffic :—{1) The signal operators ; (2) the 
enginemen. The signal operators must know the positions of 
all trains occupying the sections under their control, and with 
this knowledge must exhibit signals giving permission for a 
train to proceed or ordering a train to come to a state of rest. 


“* Stop”? and ‘* Proceed” Indications.*—It should be noted 
that no system of signalling can be satisfactory unless it can 
convey separate indications for stop and proceed. The mere 
absence of a stop indication must not be taken as permission to 
proceed. For the successful operation of trains at speed an 
efficient system of route-indicating at junctions must be provided 
in addition to the stop and proceed indications ; also shunting 
movements between main lines and sidings must be conducted 
with the aid of signals. When the providing of a stop signal is 
considered, it is quite obvious that with a train going at high 
speed it is necessary to give the order to stop at a point some 
distance away from that point at which the order must be 
obeyed to the extent of the train actually being in a state of 
rest. It is therefore necessary to give a preliminary warning 
order of caution or ‘‘ be prepared to stop at a point ahead.” The 
distance between the point where the warning is given and the 
order “‘ dead stop” must be obeyed depends on the retarding 
forces at the command of the enginemen, and this can only be 
found by experiment. In practice a distance of from 600 to 
1200 yards is allowed, which depends on the gradient of the line, 
&c., but it should be remembered-that under ordinary conditions, 
with oatdoor signals, the warning signal can be seen for some 
considerable distance before the train arrives at it. 

The usual signalling practice in Great Britain is to use outdoor 
visual signals supplemented by audible signals when atmo- 
spheric conditions render the visual signals difficult to read. The 
common practice in foggy weather is to place detonators on the 
rail a few yards before the warning signal, but when the signal 
is at clear no detonators are in position on the rail. The explo- 
sion of the detonator should not be regarded as a signal—it should 
only be taken as being a means of attracting the enginemen’s 
attention to the outdoor visual signal. In addition to the diffi- 
culty of observing ordinary outdoor signals in bad weather, 
eases have happened of enginemen misreading signals and also 
of signals being overlooked. With a view to preventing such 
occurrences a great many suggestions have heen made and ex- 
periments carried out. Some few have passed the paper stage. 
and of these but very few have survived the experimental stage, 


Automatic Feeding of Detonators.—Some of the most modest 
ideas have been developed for the purpose of placing the detona- 
tors automatically on the rails when the train is required to stop. 
When these are placed near the signal-box they are generally 
successful, but if they are placed near the warning signal diffi- 
culties not easy of solution are encountered. Many inventors 
were of the opinion that it was only necessary to connect their 
devices either to the operating gear of the warning signal or to 
make a connection to the wire working that signal, whereas 
in practice the signal wire and gear has enough to do to ensure 
the correct working of the signal without; the added duty of 
operating such devices. 

It is possible to provide independent connections from the 
signal-box to the apparatus, but this adds complications, and 
such are not desirable. One or two devices have been developed 
with the object of overcoming this difficulty, and they employ 
electricity to explode a detonator cartridge. on the train passing 
over a treadle, should the warning signal not be in the clear 
position. In one device the pressure due to the explosion is used 
to bring the next cartridge into position for service. There 
have also been a very great number of devices brought forward 
which are designed to sound a large gong by the side of the line 
when .a train approaches a signal in the danger position, but no 
one of these has been very favourably received. 


Railway Cab Signals.—From quite early days in the history of 
railways, inventors have given much time and thought to the 
problem of giving some sort of indication on the engine itself, 
with the object of compelling the driver’s attention. Many 
engineers have strongly opposed all such devices, because they 
have been regarded as relieving the engineman from the duty of 
keeping a keen look-out. The engineman have many things to 
observe in addition to the outdoor fixed signals, such as workmen 
on the line, signals indicating permanent way slacks, and 
emergency conditions generally. Recognising this objection, 
several devices have been thought out which only check the 
driver should the engine overrun an outdoor signal in the stop 
position; with such devices no indication is given when 
passing @ signal in the clear position. Devices of this descrip- 
tion are very useful, but they are of little assistance to the 
driver ; they cannot appreciably assist in the operation of traffic, 
because a driver must disobey a signal before any indication is 
given. 

Warnina Siqnal on Engine.—Other ideas have been with the 
obiect of displacing the usual fog-signalling detonators, and they 
indicate on the engine the position of the warning signal. This is 
a very useful thing to do, as the apparatus is in constant use and 
gives the warning irrespective of the state of the weather, thus 
the critical period between the calling out of the fog signalmen 
and their actual attendance at the signals is eliminated. Some 
of these schemes attempt to follow fog signalling practice very 
closely, in that no indication is given when the signal is at clear ; 
others, again, make provision for a positive clear indication in 
addition to the danger indication. More ambitious inventors 
have designed their apparatus with a view to indicating on the 
engine both warning and ston signals, and in addition have 
further provided route indications. These devices are intended 
to displace all outdoor running signals, only leaving purely 
shunting signals to be of the outdoor visual type. When con- 





* The author writes that he dea's with the subject from a theoretical 
point of view and vurposely omits referenc’s to Distant, Home, and 
Starting signa's. He endeavours to use terms which have a generally 
underst»04 meaning irrespective of the technical terms in use. 





sidering schemes of this description it is necessary to remember 
that the"present outdoor signals not only serve the purpose of 
running indicators; they also perform the very important 
function of position markers. Landmarks of some description 
must be provided to mark the spot beyond which a train must 
not proceed in order to avoid danger. It is only necessary to 
mention the fouling points of junctions and the limits of block 
sections to bring to mind this important duty of the outdoor 
signals. It is quite possible to provide various indicators on 
the engine to inform the driver of such positions, but these must 
necessarily add considerably to the complexity of the apparatus, 
and it is most unlikely that any such device can compete with 
outdoor visual landmarks in the matter of convenience or cost. 

Tn attacking the problem of communicating with a moving 
train most of the early inventors employed a crank or lever fixed 
either by the side of the line or in the 4ft. space, which operated 
in conjunction with the outdoor signal, so arranged that with the 
signal at danger the lever projected upwards, and so came in 
contact with a corresponding crank on the engine. When the 
signal was moved to clear then the crank at the same time moved 
to a position in which it did not come in contact with the crank 
on the engine. The crank on the engine was usually connected 
to a bell or to a steam whistle, and in some cases it was intended 
to shut off the steam in addition, Most of these devices were 
found to be unsuitable, because either the contacts were placed 
in an unsuitable position, or the fittings on the railway were such 
that the free working of the oatdoor signal was imperilled, or, 
if these objections were partially removed, the articles employed 
did not possess the requisite mechanical strength to withstand 
the impact between the moving part on the engine and the 
stationary part on the railway. 

Requirements of Automatic Signalling.—Before any mechanical 
device can be made generally suitable for railway service the 
following requirements must be met :—{1) The standard load- 
ing and structure gauges must be recognised; (2) the moving 
parts on the engine must have the smallest possible inertia ; 
(3) the portion on the railway must be sufficiently strong to 
withstand the impacts received in service, and yet must be such 
that it can easily be operated at a considerable distance from the 
signal-box ; (4) the apparatus must serve for engines running 
either chimney first or tender first ; (5) it should be suitable 
for working over single lines where trains run in both directions 
over one pair of rails. In practice there can be little objection 
taken to devices which are fixed in the 4ft. space and which do 
not project more than 3in. or 4in. above rail level. If these 
devices are to be fitted on lines over which snow ploughs operate 
in winter then the height above rail level must be curtailed to 
allow the plough to be run over the apparatus without coming 
in contact with it. Projections by the side of the line are open 
to more objection unless they are close to the rail and do not 
rise above rail level. A projection above the engine would 
meet with less objection, but apparatus designed for overhead 
operation would naturally be more costly to install than 
apparatus for fixing on the ground level. The inertia of the 
moving parts on the engine needs careful attention, and in order 
to reduce this as much as possible the actual work to be per- 
formed by this article should be little. 

It is impossible for a series of cranks and rods connected to a 
large steam valve to give satisfaction, and several of the early 
experimenters recognised this in their designs, by giving the part 
on the engine nothing more to do than to release a trip con- 
nection, thereby releasing a weight, or its equivalent, to perform 
the duty of sounding a bell or opening a small valve which in turn 
controlled the indicating apparatus fixed in the cab of the engine. 
After the automatic air brake was in general service most experi- 
menters caused the trip to admit air into the vacuum pipe or 
release air from the Westinghouse air pipe, according to the 
system in use. With the compressed air type the outrush of 
air was used to sound a whistle. The air brake provided an 
attractive means of stopping a train automatically should it 
overrun @ stop signal, but a recent collision has demonstrated that 
the air brake cannot be invariably relied upon for stopping a 
train. A very common idea for reducing the impact is the use 
of an inclined plane to lift the portion on the engine. This 
is an admirable idea, provided it is not required to be operated 
by a signal wire. If the device must be worked by wire then the 
moving part must be properly counterbalanced to drag back 
the wire on its being released by the signalman ; at the same time 
it is essential that the apparatus shall work freely. Where 
cranks are used for contact making, unless they are very sub- 
stantially designed they either bend or break in service. If 
they are made so strong as to be practically unbreakable in use, 
then there is a considerable risk of the portion on the engine 
being swept off. Most designs also suffer from the impossibility 
of the driver knowing when his apparatus has become defective, 
thereby giving a false sense of security. 

Several schemes have been brought forward which actually 
depend on a portion fixed on the engine breaking in the event of 
an engine overrunning a stop signal. A specially shaped piece 
of wood supporting a weight on being broken gives the required 
indication ps signal passed at danger, or a glass tube which is 
attached to the air pipe of the brake apparatus on being broken 
applies the brakes. 

These and similar devices are well worth trial to ascertain the 
most suitable position, &c., as there certainly should be a con- 
siderable field of service for a device which only checks a driver 
if a signal is passed at danger. Past experience seems to suggest 
that, apart from some simple device such as just mentioned, 
it is not likely that a purely mechanical system of signalling on 
moving trains can be designed suitable for general railway service. 


Electrical Automatic Signalling.—The use of electricity in some 
manner, however, appears to give promise of a successful scheme 
being possible, and for many years experiments have been made 
to discover an electrical or an electro-mechanical solution of the 
problem. With electrical devices it is essential to scrutinise 
closely all the details to be certain that in all circumstances, 
should any part of the apparatus fail in service, a false clear 
indication shall not be possible. Most electrical systems employ 
ramps of various lengths and in various numbers, depending 
on the scope of the device. There is no difficulty in designing 
a good working insulated ramp, as with electrical ramps no move- 
ment of the ramp is required. The portion on the engine at 
the most has to open or close electric contacts, which need possess 
little inertia. re brushes are used for making contact with 
the ramp there is some difficulty likely to be experienced in 
maintaining them in such a condition that they will clean the 
ramp and ensure a good electrical contact in all weathers, and if 
the ten is intended to operate a danger indication there will 
be the risk of a defective brush failing to perform this important 
duty, and it is hardly possible to provide a detector to inform 
the driver when his brush has failed. Some device which can 
be relied on to inform the driver, should the contacts not be in 
working order, is necessary so far as the indicator of danger 
is concerned. 

The general principle of operation of most of these devices is 
as follows. On the engine current is provided, either from a 
battery or dynamo, which under normal conditions maintains 
either the indication clear or preferably a neutral indication. 
When the engine passes over a ramp or other device of similar 
construction the current which maintains the normal indication 
is either interrupted or the apparatus is short-ciccuited, thereby 
causing the normal indication to disappear and danger to be 
exhibited in its place. Should, however, the clear indication 
require to be exhibited it is necessary that a current be picked 
up by the brushes or their equivalent, which either suppresses 
or covers the danger indication. 

For interrupting the normal current on the engine either a 
small wheel which rotates on passing over the equivalent of a 
ramp or else a skid which rises when passing over a ramp, seem 
to be serviceable ideas, as, should either the wheel or skid be 





torn off in service, the current would still be interrupted and tho 
danger indication exhibited. With a system of this sort it wil] 
be observed that the danger indication is always given on passing 
a ramp, unless the ramp is connected to a source of power, which 
power is under the control of the signalman. 

Electrical devices are subject to failures caused by troubles 
which cannot be discovered quite so readily as mechanical 
failures, and electrical oa Tyee installed on a locomotive js 
subjected to a considerable amount of vibration, and this 
necessitates a careful inspection of all fittings, batteries, and con. 
nections to detect either breakages or parts getting out of adjust. 
ment. With electrical schemes route indicating simply resolves 
itself into adding more ramps on the railway and contacts on 
the engine, the particular ramp electrified giving the required 
indication. With skids or brushes no difficulty is experienced 
in designing them for running the engine in both directions, but 
some devices require different contacts, which are set by the 
reversing gear on the engine. 

To make the device suitable for single-line working it is 
necessary to arrange that an engine passing a ramp intended for 
the ‘“‘up” direction shall not indicate danger if the engine is 

assing in the ‘‘ down ”’ direction. This can most conveniently 
be done by employing polarised relays or magnets on the engine, 
so that the polarity is changed in accordance with the direction of 
running authorised for the train. Attempts have been made to 
give continuous indications on the engine by employing a con. 
tinuous cable which conveys a high frequency alternating 
current ; the portion on the engine consists of a detector oper. 
ated by induction. Whilst such a device may be a scientific 
possibility, it is doubtful if such is likely to prove commercially 
successful in the near future. 








UTILISING ENEMY PATENTS. 
SIXTH LIST.* 


Tue following list of British patents, which have 
been granted in favour of residents of Germany, 
Austria, or Hungary, is furnished in view of the new 
Patents Acts, which empower the Board of Trade to 
confer upon British subjects the right to manufacture 
under enemy patents, and is specially compiled for 
THE ENGINEER by Lewis Wm. Goold, chartered 
patent agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest 
particulars upon the Patents Register. If any patent 
listed has been assigned to a non-enemy proprietor 
the law does not apply. On each one of the patents 
listed £56 have been paid in renewal fees. 


No. 9950/04.—Dynamo-electric machines. Collecting rings, 
position of, in alternating-current generators and motors, in 
order to make the length of the armature spindle between the 
bearings as short as possible, or, as in railway motors, to utilise 
the whole of the space for the armature. Kando, C. de, Hungary. 


No. 9951/04.—Motor road vehicles. Relates to a crank driv- 
ing mechanism for connecting the cranks of the motors of elec- 
trically propelled vehicles to the driving axles in such a manner 
that vertical stresses upon the springs of the vehicle are avoided. 
Kando, C. de, Hungary. 

No. 9969/04.—Coal-whips or hoists. Relates to 
coal-whips or hoists, and comprises a hoisting sheave and motor 
for rotating it, contained in an outer shell which can be slung 
from a derrick, &c. The sheave has a few turns of the hoisting 
rope passed round it and is normally loose, but is so mounted 
that its connection to the motor is effected by exerting a sufficient 
pull on the loose end of the rope. Wilhelmi, J., Hamburg. 

No. 10,071/04.—Paper-making. Relates to means for wash- 
ing the web felt of ** Fullner” paper-stuff filters. Tittel, C.. 
Austria. 

No. 10,146/04.—Bronzing machines. Relates to machines in 
which the bronze powder is contained in a perforated drum. 
Kohlbach, C., Germany. 

No. 10,349/04.—Spinning metallic hollow-ware. Segmental 
annular furnaces are employed to heat hollow-ware while held 
in the chucks of spinning-lathes or the like. The tools operate 
through openings in the furnaces. Thiel, R., Germany. 

No. 10,542/04.—Ordnance. A shield is provided over th® 
door at the rear of the limber to protect the men from shot falling 
at a high angle. Fried. Krupp Akt.-Ges., Germany. 

No. 10,647/04.—Bearings. Bearings for electromotors for 
driving vehicles are so arranged that the fixed and rotating parts 
of the motor are held in concentric positions during adjustment 
of the bearings for wear. Kando, C. de, Hungary. 

No. 10,886/04.—Grinding and polishing. Grooving;  sur- 
facing ; wheels, trueing. Relates to disc apparatus for grinding 
contours or facets on stone, metal, glass, or other articles. 
Klinger, R., Austria. 

No. 10,900/04.—Dredging. The heads of suction dredgers 
are hinged to the suction pipes or pipe casings, in order that 
they may be adjusted to act in the best position. Fruhling, O., 
Germany. 

No. 11,355/04.—Moulding dough, &c. 
machines for paste, dough, and the like. 
Germany. 

No. 11,437/04.—Refining ores. Relates to a process and 
apparatus for refining friable ores, applicable also for the treat- 
ment of the waste products from sulphuric acid works, aniline 
works, and copper metallurgical processes. The apparatus may 
be also used for treating purple ore, or the residues of roasted 
pyrites or the like, so as to remove the sulphur, zinc, lead, &c., 
from the iron before it is smelted. Goldschmid, E., Germany. 

No. 11,829/04.—Spinning. Spinning-machines of the type 
having a vertically reciprocating drafting-gear. Hamel Akt.- 
Ges., C., Saxony, and Schutte, A. W., Germany. 

No. 12,089/04.—Pipe joints. Spigot-and-socket joints ; joint- 
making packing. Instead of filling the space between the spigot 
and socket with molten lead, wires, preferably of lead or alloys, 
are inserted loosely or in the form of a plait or rope, and after- 
wards compressed to make a tight joint. Buhne, F. W., Ger- 
many. 

No. 12,332/04.—Electric motors. Motors, controlling. In a 
system of speed control for induction motors used in electric 
railway working, two high-pressure motors are provided and 

ted i de, during starting or hill-climbing periods, 
normal high-speed periods. Kando, C. de, 





electric 


Relates to dividing- 
Bindler, K. H., 





are C¢ n 
and in parallel during 
Hungary. 

No. 13,465/04.—Rolling mills. Plastic material, such 
paints, cocoa-paste, &c., is prevented from escaping at the ends 
of the rollers by means of overlapping packing discs on the end 
faces. Neumann, F. E. F., Germany. 

No. 13,546/04.—Cream separators. Relates to a central 
supply tube by which an equal distribution of milk into the 
internal spaces of the conical plates of a centrifugal separator 
is obtained. Bergner, C., Germany. 


* Fifth list appeared December 18+h. 
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RAILWAY MATTERS. 


AccorDING to the Press an express goods train on the 
Creat Western Railway from Bristol to London the other 
night “ ran off the main line into a siding and crashed into 
the stop-block.”” We have serious doubts as to whether this 
statement represents the actual facts. But the mention 
of trains running into stop-blocks at night reminds us that 
many serious accidents have occurred through drivers 
on Joop lines at night, seeing signals “‘ off ” for the adjoin- 
ing main line, forgetting that they were on the loop and 
taking the main line signal as theirs. They have therefore 
continued running and so met with disaster. 


Tue war created a scarcity of imported pitwood, and 
efforts are being made to increase the supply of indigenous 
timber. The Board of Agriculture and Fisheries has held an 
inquiry into the matter and its report—Cd. 7729—says that 
one of the difficulties which have prevented supplies from 
coming forward has been the railway rates, as to which 
there was @ very general consensus of opinion that they 
have been too high. Owners of estates will only fell 
timber when it appears that a reasonable profit is forth- 
coming, and such profit, it is stated, has hitherto been 
frequently absent owing to the cost of railway carriage 
The report concludes by observinz that in consequence of 
representations to this effect made to the Board of Trade 
the railway companies have agreed to offer reduced 
emergency rates for pitwood. 


A Test is beng conducted by the mechanical engineer- 
ing department of Purdue University, Lafayette, Ind., 
to determine the effect of the impact resulting from flat 
wheels. These tests cover flat spots of various sizes on 
wheels carrying definite loads and running at definite 
speeds. It has been found that an imperfect wheel 
with a 3in. flat spot strikes the track with an impact of 
104,000 Ib. when the car is going 16 miles per hour and is 
carrying a load of 20,000lb. It was also found that 
under similar conditions a flat spot only 1}in. in length 
produced a blow of 20,000 lb., and the impact for spots 
Yin. long was 25,000lb. A standard goods car was 
mounted in the test laberatory and special apparatus, 
including an instrument which photographed the magni- 
tude of the blows, was etal to collect test. data. 


On some railways, states an American contemporary, 
rails are being loaded and unloaded mechanically instead 
of by hand. The machines used are operated by air 
pressure and usually handle a rail a minute, although in 
one case it is reported that three rails are being handled 
in that period. Modern locomotives have sufficient air 
capacity to provide power for the continuous brakes and 
the lifting machinery also ; but where older engines are 
used a temporary steam pipe was coupled from the engine 
to a special pump for handling the rails. Where rails are 
so dealt with large gangs of men may be dispensed with. 
One company has been using electromagnets for handling 
rails and scrap, and it is said that these will lift twelve 
rails at a time or several tons of spikes. The magnets 





are operated from the jib of a crane, usually of the loco- | 


motive type. 

DurtnG the year sixteen high-speed electric locomo- 
tives have been placed in main line passenger service of 
the New York Central Railroad. This type of locomotive, 
states the Railway News, is claimed to be the most powerful 
electric passenger locomotive thus far constructed, and is 


capable of continuously hauling a train of fourteen steel | 


Pullman cars at a sustained speed of 60 miles per hour. 
With lighter trains the maximum speed of these locomo- 
tives is 85 miles per hour. The electrical features of these 
locomotives are generally the same as in the original electric 
locomotives first operated by the company eight years ago. 
The new locomotives weigh 132 tons, and the great increase 
in capacity, compared with the comparatively slight 
increase in weight, is due to the fact that motors have been 
placed on the axles of the leading and trailing bogie truck 
wheels, thus avoiding all dead weight, all the wheels being 
driving wheels, and the entire weight of the locomotive 
being thereby available for producing tractive effort or 
draw-bar pull. 


Tn view of the war, attention has been directed to the 
improvement of transport facilities between the United 
Kingdom and Russia wid Sweden. According to the 
Iron and Coal Trades Review, it is stated that the Board 
of the Swedish State Railways has decided upon the best 
route for the proposed railway from Stockholm to Kapell- 


skir, and Immingham Docks are mentioned as a suitable | 


connection on this side, although apparently nothing is 
settled as yet. The traffic across Sweden between this 
country and Russia is of importance now, as the Baltic 
is practically closed. New regular lines have been started 
between Stockholm and Gefle and Finland, while the 
Bjérneaborg authorities are anxious to obtain a connection 
with Sundsvall. It is evident that Sweden, owing to its 


geographical position, will play an important part in the | 


development of Russian trade with various countries. 
Our contemporary understands that the question is being 
considered by a special committee appointed by the Anglo- 
Russian Chamber of Commerce at Petrograd. 


It is difficult to compare operating costs per train mile 
or ton-mile before and after electrification, as the sub- 
stitution of electric traction alters the average weight and 
speed of trains. The schedule speed of an electric train 
is much higher than that of a steam train, and, of course, 
higher schedule speeds cannot be obtained for nothing, 
either by steam or electricity. When electric traction is 
introduced on a steam railway the train mileage is, as 
& rule, enormously increased, so that the total cost of 
operation is generally somewhat higher, although there 
is & great reduction in the average operating costs per 
train mile. The better the service and the greater the 
improvement over the steam service, the higher is the 
capital cost and operating expenses. Sufficient statistics 
are now available to prove that with electric traction a 
considerable saving can be effected in fuel costs, oil, water, 
wages of drivers and repairs and maintenance of rolling 
stock. It was pointed out in a paper read before the 
{Institution of Electrical Engineers some time ago that 
economy of coal cannot be obtained in locomotive practice 
because (1) the load factor of a steam locomotive is low, 
(2) the limitations imposed on account of constructional 
gauges prevent the use of condensing plant and economisers, 
such as are used in central power stations. 


NOTES AND MEMORANDA. 


AT some mills grain is being dried by electricity. The 
heating devices are fitted in the casing enclosing the spiral 
screw that conveys the grain from the storage bins to the 
stones, and the grain is thus thoroughly dried immediately 
before it is ground. This drying is reported to make the 
grinding easier and to also ensure a better and more 
uniform quality of the product of the mill. 


A Frencu firm is producing cement from the scum 
formed by boiling beet for sugar manufacture. The scum 
consists chiefly of carbonate of lime and water. Out of 
70,000 tons of beet 4000 tons of carbonate of lime is 
obtained ; to this 1100 tons of clay is added, the resulting 
product being 3162 tons of excellent cement. The scum 
is pumped into Jarge tanks, where it is allowed to dry 
partially ; finely divided clay is then mixed with it; the 
mixture is thoroughly amalgamated with beaters for an 
hour and burned in a rotary kiln, much in the same way 
as Portland cement. The clinker is then removed and 
pulverised into cement. 


A COMMUNICATION has recently been presented to the 
Académie des Sciences by M. Le Chatelier, in which the 
author states that he has succeeded in nickel plating 
aluminium, hitherto unaccomplished. This has con- 
siderably prevented the extension of employment of this 
metal, which lends itself to so many purposes, since its 
dull appearance, especially after prolonged use, has been 
much against it. The difficulty has been surmounted by 
a preliminary scouring of the aluminium in a bath of 
hydrochloric acid containing iron. The iron precipitated 
| on the surface of the aluminium forms a kind of network, 
| and when the piece of metal is then passed into the nickel 
| bath the nickel becomes fastened in this network and 
| adheres strongly to the aluminium. 


| Two schools of Huntington, W. Va., where the discipline 
| has always been gauged by the strength of the instructor’s 











spanker into institutions of learning with the best average 
deportment of all the schools in that city, according to 
Superintendent M. Foulke. A day or so after the school 
season began a carpenter and an electrician appeared at 
one of the schools and began the installation of a spanker 
in a small ante-room. The device delivers about five 
short sharp blows a second, and worked so well in one 
| school that it was installed in another. According to 
Superintendent Foulke, since the “‘ persuaders”’ have 
been installed and their characteristics have become 
known not ene unruly pupil can be found in either school. 


A PAPER by Mr. A. H. Taylor, published in the American 
| Physical Review, describes some investigations into the 
| diurnal and annual variations in overland radio-trans- 
| mission, leading to conclusions which are summarised as 
| follows :—Overland daylight absorption of electromagnetic 
| waves is several times greater than oversea absorption 
| calculated from the Austin formula. Overland daylight 
| absorption is, unlike oversea absorption, not constant. 
Overland daylight transmission on long waves is much 
stronger between Grand Forks and Washington—1400 
| miles—in winter than in summer. Overland nocturnal 
| transmission varies with the time of year to a different 
| 
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degree, depending on the nature of the country traversed. 
The Mississippi Valley shows a very wide variation in 
summer and winter transmission. 

GUNPOWDER was known in China and India long before 
it was introduced into the Western world. It is claimed 
that the Chinese used it as early as 85 a.p.; the Arabs 
employed it in 690 at the siege of Mecca. Probab:y the 
first knowledge of the death-dealing mixture came through 
the Crusaders to Europe, where its first manufacture is 
attributed to Berthold Schwartz in 1320. This German 
monk and chemist happened to triturate some sulphur, 
nitre, and charcoal in a mortar, in the course of which he 
contrived a pretty explosion that very nearly put an end 
to the life of the astonished chemist. Gunpowder, how- 
ever, was known to Roger Bacon, as shown in a treatise 
published in 1316, twenty-four years after his death. 
“You may,” said he, “‘ raise thunder and lightning by 
| only taking suiphur, nitre, and charcoal, which singly have 
| no effect, but mixed together and confined in a close space 

cause a noise and explosion greater than a clap of thunder.” 


| OF all the world’s great battles,’ writes Mr. Ernest 
| Protheroe in “The British Navy,’ recently published 
| by Messrs. Routledge, Crecy possesses a unique interest, 
for it marked the first definite use of gunpowder. The 
English only used three pieces of field ordnance. They 
were small cannon made of trees, bored, and bound with 
iron hoopes, and the missiles were of stone scarcely larger 
than cricket balls. Doubtless this rude artillery made 
far more noise than it effected damage. It was the long 
bow and the broad sword that won the battle, but never- 
the less gunpowder was henceforth to play an ever-increas- 
ing part in the strife of nations. Explosives wrought a 
vast change in fighting methods on land, for many of the 
old-time weapons were rendered quite useless in face of 
death-dealing ball and shot. Warfare afloat, too, would be 
revolutionised. Hitherto the fighting ships had been 
largely carriers of soldiers, in order to board and fight as 
on land ; whereas the time was at hand when ships could 
be riddled with cannon balls without the crews coming 
into actual contact. 


Very frequently persons who are following dangerous 
vocations are careful that their apparel shall in no wise 
increase the risk they are taking. Yet many men engaged 
in handling high-tension wires wear what is known in 
America as a black stiff hat, not having observed that there 
is an electrical conductor embedded in the rim of the hat. 
A fatal accident resulting from this type of hat has rather 
forcibly called attention to the fact that each hat of this 
kind is made with a steel wire as the reinforcing element 
of the rim. A sub-station foreman on an electric line in 
Northern Indiana was explaining details of some work to 
his men in a recently completed sub-station. In pointing 
out a joint in the high-tension wiring, hat in hand, the 
rim of the hat came into contact with the wiring. The 
circuit was completed from the high-tension line through 
the small steel wire and the man’s body to the ground, 
thereby causing a shock which proved fatal. In view of 
the above accident, it might be well for men in the electrical 
industry to specify hats with non-conducting reinforce- 
ment in their future purchases. 
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MISCELLANEA. 


It is reported that the scarcity of copper throughout 
Germany is such that orders have been given to dismantle 
as many locomotives on the State railways as possible 
in order to use the copper and brass for making ammuni- 
tion. 


Ir is reported that France has flatly refused to permit 
the exportation of chrome ore from New Caledonia. This 
is the reply received by the United States which, on behalf 
of four American steel companies, asked France if she 
would lift the embargo provided a guarantee was given 
that the material would not be re-exported to countries 
hostile to the Allies. 


GERMANY’s Naval Pocket-book for 1915 is just out. 
The copies that have arrived here only deal with the 
fleets of enemies and with neutral Powers, and say nothing 
of the German fleet. Not a single word is said as to the 
German losses, new building or old ships, while all the 
books of other years included a complete list, with all 
particulars of the German navy. 


Ir is reported that the Australian Railway War Council 
at Melbourne, which includes the commissioners of all 
the State Railways and the chief of the general staff, is 
now discussing the uniform gauge question and the con- 
struction of the new railways which are strategically 
necessary. The results will be placed before a conference 
of the Federal and State Ministers at an early date. 


As the result of the alertness of a woman sanitary 
inspector at Liverpool an unauthorised wireless apparatus 
has been discovered in a chimney in a house or. the out- 
skirts of the city. While paying a visit in the course of 
her official duties she saw something in the fireplace 
which aroused her curiosity. She communicated with the 
police, who paid a visit to the house, and found that the 
contents of the fireplace were a complete wireless installa- 
tion. 


AT a special general meeting of the Royal Aero Club 
last Monday it was decided to subscribe £1000 to the 
fund for the benefit of the air services. The fund is being 
organised by the Club, with the approval of the Lords 
Commissioners of the Admiralty and the Army Council. 
The suggestion in the main is that the fund should be 
administered for the benefit of naval and military aviators 
permanently incapacitated and for the families of such 
as are killed. M. André Michelin has given £1000. 


In the anthracite regions of Pennsylvania the mine 
operators pay nearly £120,000 a year for pure fresh water. 
This is necessary, after pumping over 1,000,000,000 tons, 
or approximately 300,000,000,000 gallons, of water a year 
out of the mines, for on account of the destructive quality 
of the mine water very little of it can be used in the boilers. 
A pipe line laid new early in April has been known to be 
ruined by July. The total quantity of fresh water bought 
by the anthracite coal operators last year is calculated to 
be 7,115,573,324 gallons. 


From an article in the Canal Record, which publishes 
an interesting analysis of the traffic of the Panama Canal, 
it appears that during the first three months of its com- 
mercial operation, from August 15th to November 15th, 
the cargo transported through the canal has amounted to 
1,079,521 tons. During the fiscal year ending June 30th, 
1914, the Panama railway carried 643,178 tons of through 
freight between the two seaboards and in the preceding 
year 594,040 tons. From this it is seen that between six 
and seven times as much cargo is passing over the Isthmus 
now as passed over this route when goods were trans- 
shipped by rail. In other words, the traffic through the 
canal in the first quarter year of its operation has been 
equal to about 88 per cent. of the through traffic over the 
Isthmus during the preceding two years. 


Tue King at Buckingham Palace last Monday morning 
accepted from the Maharajah Scindia of Gwalior a Christ- 
mas gift of a complete motor ambulance unit, consisting 
of motor ambulances, auxiliary cars and motor cycles. 
The gift was offered to his Majesty by Lieut.-Colonel 
Sir David Barr, who represented the Maharajah; and 
Mr. Hooper, his Highness’s Agent, was also present. 
The unit consists of forty-one ambulance cars, four officers’ 
cars, five motor lorries and ten motor cycles. Each car 
has attached to it a brass plate bearing the name of the 
donor, ‘‘Scindia.” The vehicles entered the Palace 
grounds by the Grosvenor-gardens gate and filed past the 
King and Queen, who had taken up their stand near the 
King’s door, afterwards leaving the grounds by the 
Garden gate, and passing to the Mall through the court- 
yard. His Majesty having accepted the gift placed it 
at the disposal of the naval and military authorities, and 
intimated his intention of telegraphing his thanks per- 
sonally to the Maharajah. 


THE annual report of the Postmaster-General for the 
year ended March 31st, 1914, records an increase of 108 in 
the number of telegraph offices, which was then 14,152. 
The total number of telegrams transmitted shows a slight 
decrease, but was over 87,000,000. This is explained by 
the growth of the telephone system. The telephone has 
replaced the telegraph at many offices where the traffic 
is light. Improvements are being made with high-speed 
apparatus. The Gell perforator and the Creed reper- 
forator and printer are being more extensively used; a 
new Siemens instrument is being tested, sextuple working 
has been applied to the Baudot apparatus between London 
and Birmingham, and quadruple duplex sets are to be- 
installed between London and Liverpool and between 
London and Glasgow. A new form of Murray multiplex 
apparatus is also being worked experimentally between 
London and Manchester. Among the extensions of the 
underground system it is mentioned that the lines’ from 
London to the landing-places of the French, Belgian, 
Dutch and German cables are now all underground. By 
means of “ phantom” circuits a certain amount of tele- 
graphy is now carried out over telephone circuits. Several 
circuits, especially in Scotland, are equipped in this way for 
emergency use. There has been considerable amplifica- 
tion of the coast communication system. It is needless 
to quote from the report as regards foreign telegraphs, as 
there has been much rearrangement owing to the war 
since the report was written. 
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Employers’ Liability for Accident Compensation. 


Ir was announced a few months ago that the 
Government had decided to appoint a Committee 
to inquire into the working of the Workmen’s Com- 
pensation Act, 1906, and at the same time to inves- 
tigate the question whether, in place of the present 
method of private insurance, it would not be better 
to introduce State insurance of employers against 
compensation risks of all kinds. As is generally 
known, the responsibilities placed upon employers 
under the Act are undertaken at present by insurance 
companies, mutual indemnity societies formed by 
groups of employers, and by employers individually 
on their own account. Government insurance, 
whilst seeming to aim in the first place at the con- 
version of the business conducted by the companies 
into a State service, would presumably also cover the 
work carried on by the mutual societies and by 
individual employers. Apparently the nomination 
of the Committee, or the work of the Committee if it 
was actually appointed, has been postponed in con- 
sequence of the war, and it will therefore be unneces- 
sary to refer further to the subject. It will be service- 
able to note, however, that the number of employers 
—doubtless only finding occupation for comparatively 
few workers in each instance—who have no cases of 
compensation to report under the Act, now exceeds 
twenty-five thousand per annum. At the same time, 
it has to be borne in mind that the companies, mutual 
societies, and employers who accept their own risks 
have expended a considerable amount of time and 
money in gaining the valuable experience which 
they now possess of the working of the Act. In the 
case of the companies alone, the business did not 
prove to be profitable from a commercial point of 
view until 1912. but ‘t may be assumed that the 
profit-earning position has been maintained since. 
This result has only been achieved by the gradual 
increase in the premium rates, and in the careful 
selection of risks, and assuming that the companies 
have not voluntarily relinquished any of the business, 
the effect of the advance in rates in the past few years 
has been of a two-fold character. 

It is found, on the one hand—and notwithstanding 
the growth in the number of cases of compensation 
for fatal injuries and disablement, and consequently 
in the total expenditure incurred annually—that the 
amount of compensation paid by the companies is 
gradually declining; whilst, on the other, the pay- 
ments made by the mutual societies and by individual 
employers are constantly increasing. If, then, the 
companies are not abandoning any of the business 
willingly, it is obvious that they are losing it on 
account of the maintenance of premium rates, which, 
rightly or wrongly, employers consider too high, 
and which are compelling them to assume a greater 
measure of the risk themselves. By way of illustra- 
tion, let us take the official Blue-books for the past 
few years, and observe the seven groups of industries 
represented by mines, quarries, railways, factories, 
harbours and docks, constructional works, and 
shipping, and see how the apportionment of the 
money paid each year for compensation—both for 
fatal accidents and disablement—alone has been 
effected, leaving medical and legal expenses and cost 
of management, &c., entirely out of consideration. 
In 1910 employers who undertake their own risks 
paid £702,000 in round figures ; the amount advanced 
to £732,000 in 1911, to £809,000 in 1912, and to 
£876,000 in 1913. Similarly, the payments made by 
the mutual indemnity societies rose from £945,000 
in 1910 to £1,146,000 in 1911, to £1,306,000 in 1912, 
and to £1,466,000 in 1913. On the other hand, the 
actual sum paid in compensation by the insurance 
companies amounted to £1,053,000 in 1910, and 
increased to £1,178,000 in 1911, but it fell to £1,059,000 
in 1912 and decreased further to £1,019,000 in 1913. 
The aggregate amount of compensation paid reached 





£2,700,000 for the seven groups of industries in 
question, which provided employment for 7,025,000 
workers. In 1911, with 7,305,000 workers, the 
compensation amounted to £3,056,000; in 1912, with 
7,411,000 employees, the sum was £3,174,000, and 
; | £3,361,000 in 1913, when 7,509,000 workers were 
returned under the groups mentioned. If the cost 
of legal and medical expenses and of management 
are taken into consideration, it is calculated that the 
total charge imposed on the seven industries reached 
a minimum of £5,000,000 in 1913, but of the general 
sum the insurance companies have continued to 
pay less and the employers more. 

The insurance companies which engage in em- 
ployers’ liability business are extremely careful to 
maintain secrecy, except to prospective clients, 
regarding their premium rates for particular branches 
of industry, each acting on the principle that the 
publication of figures would only be of advantage to 
rival insurance offices. But from the figures pre- 
viously quoted, it would appear to be conclusively 
shown that the higher rates charged in the past few 
years are inducing employers in self-defence to under- 
take a greater degree of risk on their own account, 
either individually or in groups in the form of mutual 
indemnity societies. Yet if it is true—as the com- 
panies claim and as is said to be proved by the returns 
supplied to the Board of Trade—that the compensa- 
tion business was conducted at a loss for some years, 
they can scarcely be blamed for raising premium rates 
to a remunerative level, owing to the growing risks 
of compensation. The average charge for compensa- 
tion for all the workers in the seven groups in question, 
for instance, is plainly indicated in the Home-office 
reports. It amounted for the millions of workers 
already mentioned to 6s. 10d. per worker in 1909, 
7s. 8d. in 1910, 8s. 5d. in 1911, 8s. 7d. in 1912, and 
8s. 1ld. in 1913. In-the case of the railway group 
and the metals group—extraction, founding, gal- 
vanising, &c.—the average charge per workman has 
increased uninterruptedly since 1909, and a similar 
state of affairs has prevailed in the group com- 
prised under the heading of “ Other metal work,” 
exclusive of the construction of engines. The average 
figures for the engine and shipbuilding group are 
noteworthy, having been 8s. 7d. in 1909, 12s. 10d. 
in 1910, 15s. Od. in 1911, 13s. 74d. in 1912, and 
14s. 9d. in 1913, when 310,000 workmen were em- 
ployed in these branches. The greatest average 
charge is placed upon the mining industry by the 
Act, and now amounts to 1.09d. per ton of coal 
raised ; whilst the second highest position is occupied 
by the workers at the docks and the third by the 
shipping trades. The rapid growth of the financial 
charges levied by the Act explains to a large extent 
the advance in the premium rates charged by the 
companies in recent years in the face of increasing 
numbers of fatalities and cases of disablement year 
after year, although the growing number of workers 
has to be taken into consideration in this connection. 
On the other hand, employers are fully justified in 
resisting any attempts to force them to pay abnormal 
premium rates, and it would be of value if those who 
have discontinued business with any of the insurance 
offices would furnish a comparison between the 
results obtained by self-insurance and the cost when 
their risks were insured with companies. 


The Work of the German Steel Syndicate. 


Ir any expectations had been entertained in iron 
and steel trade circles that the German Steel Syndicate 
would make reference in its publications to the 
effects of the war upon the Teutonic iron and steel 
industries, they were dispelled by an examination 
of the report issued at the beginning of December. 
It is true the statement deals with the financial year 
which ended on June 30th, 1914, or a month prior 
to the outbreak of hostilities, but this circumstance 
could not have prevented, had it been so desired, the 
inclusion of some information concerning the actual 
position of the industry under the exceptional! con- 
ditions which prevail at the present time. Yet when 
it is remembered that one of the characteristic 
features of the Syndicate in the past has been modesty 
in the imparting of information, and that it has 
always been reticent on questions of future prospects 
and international trade agreements, it is perhaps 
scarcely surprising that any direct or indirect refer- 
ence to the results of the war on trade or to the 
situation as it may affect competitors in other 
countries, as seen from the German point of view, 
has been omitted. If, however, the Syndicate as a 
collective organisation refrains from discussing the 
situation of affairs, less reserve is being manifested 
by steel companies individually, whose financial 
year also terminated with last June. It will be suffi- 
cient to quote one instance, that of one of the leading 
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constituents of the Syndicate itself, as it appears to 
show the general position down to the first week of 
December. The example selected is from the annual 
report of the Bochumer Verein fiir Bergbau und 
Guss-stahl Fabrikation, and runs :—*“ The foreign 
market is almost completely closed in consequence 
of the war, the sales in the domestic market have 
considerably diminished, and the prices of raw 
materials, particularly for ore, which in general can 
no longer be procured from the former principal 
sources of Spain and Africa, have considerably 
advanced, and the best trained workmen have been 
called to the Colours.” We may safely conclude 
that what is true of one member of the Syndicate is 
true of all. 

The report of the Syndicate, after stating that the 
year 1913-14 suffered from the general decline in 
trade and industry which commenced early in 1913, 
describes the volume of business transacted in the 
twelve months ended with June, 1914, as satisfactory 
under the circumstances, and it then details the 
amount of the turnover in semi-finished steel, railway 
material, and shapes. It is shown, for instance, that 
the aggregate deliveries in the three classes reached 
6,124,000 tons regarded as ingots, as compared with 
6,514,000 tons in 1912-13, being a reduction of 390,000 
tons. The share taken by semi-finished steel was 
1,640,000 tons, that of railway material 2,748,000 
tons and that of shapes 1,736,000 tons—these figures 
contrasting with 1,824,000 tons, 2,613,000 tons and 
2,077,000 tons in the preceding year respectively. 
It will be found that as against 1912-13, the total 
turnover in semi-finished steel in 1913-14 experi- 
enced a decrease of 184,000 tons, and in shapes a 
diminution of 341,000 tons, but the deliveries of 
railway material increased by 135,000 tons in the 
same period. In considering these figures, a most 
important fact has to be taken into account. It is 
that the export trade in partly finished steel was the 
largest in the history of the Syndicate. It amounted 
to over 454 per cent. of the total turnover in this 
group, as compared with 38 per cent. in 1912-13 and 
39} per cent. in 1911-12, which was the previous 
record year for the exports of this material. In the 
case of railway material, the proportion borne by the 
exports to the total turnover was 31} per cent., as 
contrasted with nearly 34 per cent. in 1912-13 and 
44 per cent. in 1910-11, which was the former year 
of maximum exports. The share occupied by shapes 
was over 24? per cent., as against 27? per cent. in 
1912-13, a record in its turn. The report mentions 
that Great Britain was a special customer for semi- 
finished material, concerning the imports of which 
British purchasers, on the one hand, and British 
competitive steel makers, on the other, hold or have 
held decidedly opposite views. The latter also have 
been seriously affected by the Teutonic competition 
in joists and other shapes, but the report does not 
refer particularly to any rivalry in this direction. 

The world’s trade in heavy rails, as will be recol- 
lected, was under the control of the International 
Rail Syndicate for many years, but this body auto- 
matically expired with the outbreak of the war. 
As one of the constituents of that corporation, the 
German Steel Syndicate worked its way to the first 
position as a rail exporter, but the large Teutonic 
domestic requirements compelled it again to cede 
the first place to British exporters in 1913. Now the 
large inland demand for heavy railway material in 
Germany in the past few years seems to have a 
peculiar significance in the light of recent develop- 
ments jn that country, showing, as it does, much 
foresight in the provision of great and adequate 
transport facilities in view of a war which must 
have been held in prospect years ago. Let us, how- 
ever, merely take the last three years for the Prussian- 
Hessen State Railways. It is found, for instance, 
that the Prussian Government notified that the 
requirements in heavy rails, sleepers and fastenings 
would total 490,000 tons in 1912, 532,000 tons in 
1913 and 598,000 tons in 1914, representing a total 
value of approximately £14,000,000 in the three 
‘years. The Steel Syndicate, which alone supplies 
these materials, announced at various times that 
supplementary orders had been received so that it 
is impossible to say what has been the actual tonnage 
of material used for widenings and relaying of the 
permanent ways, for which purposes most of the 
expenditure has been incurred. But the above 
figures do not include the orders separately placed 
by the State Railway Administrations of Wiirtemberg, 
Saxony, Bavaria, Baden and Mecklenburg, which 
must in combination have assisted to swell the total 
given for the Prussian-Hessen railways alone. As 


the amount of new construction does not appear 
to have been very considerable in the past two or 
three years, the figures cited above, which are not 
quoted in the report of the Syndicate, will tend to 
confirm the assumption that a considerable propor- 





tion of the expenditure on permanent way materials 
in recent years was probably destined for a particular 
object, of which recent events seem to afford a re- 
markable proof. For that matter, the previously 
mentioned percentage of the inland consumption 
to the total turnover of the Syndicate in railway 
material in 1913-14 works out at over 1,879,000 tons, 
and at 1,801,000 tons in 1912-13. Although a certain 
percentage of this tonnage is represented by heavy 
tramway and colliery rails, the total emphasises the 
Syndicate’s occasional references to supplementary 
State railway orders, and it also explains the partial 
limitation or withdrawal of deliveries from inter- 
national markets last year. 


Locomotive Cab Signals. 


At the meeting of the members of the Institution 
of Mechanical Engineers on Friday evening last, 
Mr. Willox, of the Metropolitan Railway, said he 
thought the perfect cab signal was at present as 
unknown as a remedy for the corrugation of rails. 
Without going so far as that, we must admit that the 
discussion brought some unexpected weak points 
into the limelight. There is, for instance, the fact 
that the Board of Trade officers have never recom- 
mended cab signals in their reports on railway 
accidents. On the contrary, Colonel Pringle, in his 
report on the Aisgill accident of September, 1913, 
spoke of them as ingenious and complicated and prac- 
tically condemned the idea and recommended instead 
automatic train stops. But the meeting heard on 
Friday from men who spoke with experience that 
train stops had been found by practical demonstra- 
tion to be impracticable on high-speed railways. 
But perhaps the most striking point in the discussion 
and in the papers was the difference of opinion that 
exists between the advocates of cab signals as to the 
advisability of using visual signals. Hitherto it has 
been the claim of the supporters of the Great Western 
audible signal that the driver can retain his watch 
on the line ahead because there are no visual indica- 
tions in the cab which need his attention. This 
view has received the support of many signal engi- 
neers and we were a little surprised when Mr. Blackall , 
who may be said to be the responsible officer on the 
Great Western Railway, admitted that visual cab 
indications might be added for stop signals. Yet 
another point raised, and perhaps the most important, 
was the necessity for uniformity. The exercise of 
running powers is so vast in this country that there 
is scarcely a large railway station in Great Britain 
that is not used by the trains of some company 
other than the owning company, and it is imperative 
that the apparatus in such stations should be able to 
repeat the signals with the foreign company’s engines 
just as it does with those of the parent company. 
The necessity of this has been accentuated of late by 
the engines of trains conveying troops and military 
stores from one line to another being worked through 
to destination by one company’s engine. Already 
we see signs of possible weakness in this matter of 
uniformity. Mr. Aspinall told us at the Paris meeting 
in July that his company was trying a cab-signal, 
but that the ramps would be outside the rails. In 
both the Great Western and North-Eastern systems 
the ramp is in the middle. Above all these details 
rises the question whether cab signals are really 
necessary. Mr. Raynar Wilson pointed out that there 
was a reduction of practically 100 per cent. in ten 
years in the number of accidents, reported upon by 
the Board of Trade, caused by drivers over-running 
signals. This is most satisfactory, but to make the 
tale complete we need to know how many of the forty- 
seven cases in the 1899-1903 five-year period and of 
the twenty-four cases in the 1909-1913 period would 
probably have been avoided had cab-signalling been 
in use. * Unfortunately, this information is not 
readily available. From the reports of the accidents 
enquired into during the present year we find that of 
the fifteen mishaps reported upon ten were collisions. 
Two—Canfield Place and Bellshaugh—were not 
running accidents; in two—Reading and Cannon- 
street—the driver started from rest and did not 
pass a distant signal and so would not have had a 
cab-signal warning; in five—Rugby, Talycafn, 
Carlisle, Westcalder, and London Bridge—the driver 
knew that the distant was against him and a cab- 
signal could not tell him more. Hence it would seem 
that only in the Burntisland accident would the 
situation have been possibly saved by a cab-signal. 
As far, then, as accidents are concerned it does not 
seem likely that cab-signalling can effect much 
improvement on the present system; on the other 
hand, it may do much to facilitate the working of 
trains, particularly in foggy or thick weather, and it 
is from this aspect, perhaps, that it should be given 
most attention. 





Helm Ordeps. 


THE question of a reformation of the present 
system of giving orders to the man at the wheel has 
long been under discussion, and a satisfactory soly- 
tion of it seems still as far off as ever. In the days of 
small ships steering directly with the tiller the steers. 
man was within easy earshot of the man in command, 
and the orders “ starboard ” and “ larboard,” applied 
to the position of the tiller itself, could not easily be 
mistaken. As ships increased in size, however, the 
distance between the men increased, and it became 
necessary to make the helm orders more dissimilar, 
The order “ port” was substituted for “larboard ” 
on British vessels, so that a one-syllabled word con- 
trasted with a two-syllabled one of different vowel 
sound. Another difficulty, however, was here expe- 
rienced. ‘The tiller had now to be worked by gear and 
a wheel ; its position was no longer felt by the hand, 
and it was also not so much under the eye of the 
steersman. It was against the grain, for instance, 
to a man learning to steer that the order “ starboard ” 
meant that the ship should be made to turn to port. 
The direction of turn of the wheel seemed the self- 
evident meaning of the order, and the tiller was 
perhaps not even within view. ‘The wish then began 
to be expressed by many seamen that the orders 
might be altered so as to apply to the direction of 
turn of the head of the vessel. A difficulty, however, 
here arose. To reverse the meaning of the orders 
hitherto in use was a highly dangerous expedient, 
since many fatal mistakes might be expected to be 
made before steersmen and order-givers grew accus- 
tomed to the new rule. The danger was finally faced 
by the Germans, and the change was made by them 
and some others. Great Britain, however, with the 
large majority of the shipping world, declined to 
follow the lead thus given, principally on the ground 
of danger of mistakes occurring during the period 
of transition. The only way by which to escape from 
or to minimise this danger would be to institute 
entirely new helm orders. But here the difficulty 
has hitherto been to find new orders the meanings 
of which are sufficiently obvious, and which are 
easy to distinguish one from the other. The 
words “right” and “left” or “right turn” and 
“left turn” have been suggested, and various 
others, but every proposal hitherto made has been 
considered to have some inherent objection. The 
helm orders must not contain words used in other 
orders. They must be as clearly different from each 
other as possible, and they must give expression to 
some familiar movement. Now, it happens that the 
ship’s head and the wheel turn in corresponding 
directions ; that is to say, both make right-hand or 
both make left-hand revolutions round their axes. 
This might be expressed by right-hand or left-hand 
turns of a screw ; but “ right hand ” and “ left hand ” 
or “right” and “left” might be mistaken for other 
commands, and in each case they are words of a like 
number of syllables. More hopeful in this respect 
would be the use of words expressing the motion of 
the hands of the clock. The orders “clock hand ” 
and “‘ back” perhaps sound rather clumsy, but they 
have the merits of being entirely unlike each other, 
of expressing motions familiar to every one, and of 
consisting of words and sounds to be found more or 
less in the languages of the nations that own the 
largest numbers of vessels. Under present conditions, 
when a pilot boards a vessel, he must give his orders 
under the old or under the new system according to 
the nationality of the vessel. But this is not all. 
The man at the wheel may have served on ships of 
different nationalities, and may have had to steer to 
both systems. How many of the collisions that. now 
occur are due to confusion thus engendered may be an 
open question. The wonder is that more do not take 
place. Some international agreement that would 
introduce a reasonable system of helm orders and do 
away with the present confusion is very highly to be 
desired. 








INSTITUTION OF MECHANICAL ENGINEERS. 





AT meetings of learned and technical societies it 
not infrequently happens that the quality of the 
discussion is inversely proportional to the numbers 
of the audience. So it was, at any rate, at the meet- 
ing of the Institution of Mechanical Engineers last 
Friday night, when five short papers on ‘‘ Audible 
and other Cab Signals on British Railways’ were 
presented. The attendance of members was aimost 
poor; nevertheless the discussion that ensued was 
at times quite animated and almost everywhere 
helpful. It appeared, too, to be quite spontaneous 
and was not forced by pressure from the Chair. 

The President, Sir Frederick Donaldson, was 
again absent, and again the senior vice-president, 
Mr. Michael Longridge, took his place. The five 
papers presented were by Messrs. Acfield, Lewis, 
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Raven, Stanier, and Willox, of the Midland, Cale- 
donian, North-Eastern, Great Western, and Metro- 
politan Railways respectively. In the absence of Mr. 
Lewis the Caledonian paper was read by the Chair- 
man. In the absence of Mr. Raven, “as a result of 
certain recent events in the North,’ the North- 
Eastern paper was read by Mr. Raven’s representa- 
tive, Mr. Pigg. é : 

Elsewhere in this issue we reprint in full the first 
two papers, by Messrs. Acfield and Lewis. In a 
future issue we hope to reprint the remainder ; but for 
the time being the following brief abstracts will serve 
to convey an idea of their scope. 


ELECTRICAL SYSTEM OF CAB SIGNALLING ON THE 
NORTH-EASTERN RAILWAY. 
By Vincent L, Raven, Chief Mechanical Engineer, N.E.R. 


‘The case for cab signalling on locomotives rests upon published 
results of the investigations of the caases of railway accidents. 
These results, in so far as they relate to the drivers of trains, 
show the absolute necessity for warning of approach to a signal- 
ling zone, for route indications at junctions, and for control of 
trains throughout each signalling zone, i.e., from distant to 
advance. These results are obtained in the system the author 
is responsible for, and the indications given on the locomotive 
are all of a positive character, and in consonance with the 
operation of the line signals represented, and are not complicated. 
The indications given are both audible and visual, and it is 
unnecessary for the driver to neglect his look-out in order to 
observe them. The operations involve no additional work on 
either the signalman or the driver, and are within control of 
the interlocking, and the actuation of the apparatus, as between 


the track and the engine, is simple and easy, and such that a 
false ‘‘ off” signal is practically impossible. Moreover, the cab- 
signalling indications can only be given by the intention of the 
signalman, and the effects of semaphore arms showing off in 


error are neutralised. Failure of the line current only results 
in the danger signal being given, and failure of the engine’s 
current at once puts the indicator in the danger position. The 
last received indication is retained until the next in order is 
obtained, and there is thus no question of remembrance of the 


kind of signal received being required, and the indication may 
be observed by, say, @ fireman who was otherwise engaged at the 
moment of its receipt. 

The system has given excellent results on the Richmond 
Branch of the North-Eastern Railway, where it has been experi- 


mented with and brought into recognised operation, and no 
question of the missing of a danger signal or the receipt of a 
false ‘‘ off’? indication has ever arisen. Further experiments 
have shown that it is easily adapted to operate the brakes of a 
train, and a modification of the indicator has been arranged in 
which the route indicator pointer is displaced, and the route 
indications given by separate arms corresponding to those on 
the line. 


COMBINED AUTOMATIC TRAIN -CONTROL AND 
AUDIBLE-SIGNAL SYSTEM IN USE ON THE GREAT 
WESTERN RAILWAY. 


By W. A. STANTER, Member, Assistant Manager, G.W.R. Loco- 
motive Works, Swindon. 


Objects Achieved by the System.—The primary object of this 
system is to give an audible warning on the engine when the 
train is approaching a distant signal in the stop position, and in 
the event of this warning being disregarded, to apply the brakes 
automatically so as to ensure the train being pulled up before 
it reaches the home signal. -Another and distinctive audible 
indication is also given on the engine when the distant signal is 
at proceed. The value of this latter indication is that it facilitates 
the running of the train when the line semaphore signals cannot 
be seen during fogs and snowstorms. 

The audible signals given are the sounding of a siren indicating 
stop and the ringing of a bell indicating proceed. The point at 
which the sudible signals are given is usually about 400 yards 
before the distant signal is reached. Where, however, the 
distant signal is a lower arm on a atop signal post, the audible 
signals are given just as the stop signal is passed. The apparatus 
fixed on the permanent way for operating the audible signals 
on the train is a ramp about 40ft. long, which is fixed between 
the running rails, and is made up of a steel T bar mounted on 
a baulk of timber. The ramp at its highest point is 4in. above 
rail level. 

A telegraph wire connects the ramp with a switch in the signal 
box. This switch is attached to the lever controlling the distant 
signal, so that when the lever is placed in the proceed position, 
an electric battery is connected to the ramp, and when the lever 
is placed so as to put the signal in the stop position, the battery 
is disconnected from the ramp. The ramp is therefore electrified 
when the distant signal is at proceed. When the distant signal 
is at stop the ramp is electrically ‘‘ dead,” as is also the case in 
the event of the battery failing, or of the telegraph wire breaking. 
The apparatus on the engine comprises a contact shoe, an 
electrically controlled brake valve and siren combined, and an 
electric bell. 

The contact shoe is fixed in the centre line of the engine and 
projects to within 2}in. above rail level, in which position it 
is held by gravity assisted by a powerful spring. It is capable 
of being raised vertically, and being in line with the ramp 
it is lifted 14in. whenever a ramp is passed over. This lift is 
utilised for opening a switch attached to the contact shoe. 
The switch is connected with the electrically controlled brake 
valve and siren in such a way that whenever it is opened it 
results, except as hereafter described, in air being admitted 
through the siren, and the brake valve to the train pipe, sounding 
the siren and applying the brakes on the train. This is what, in 
fact, happens when a train passes over an unelectrified ramp. 
The driver, by acknowledging the audible stop warning given 
by the siren, can stop the siren sounding and stop the applica- 
tion of the brakes. This he does by raising a handle provided 
for the purpose. Should the ramp be electrified—through the 
signalman having placed in the proceed position the lever con- 
trolling the distant signal—when the train passes over it, the 
brake valve is not released, but the bell on the engine rings 
instead, The contact shoe is lifted as before, but the current 
is picked up from the electrified ramp, the effect of which is to 
cut out, or render inoperative, the switch attached to the contact 
shoe, so that although the switch is opened, it does not release 
the valve admitting air through the siren to the train pipe. 

In the event of a failure to pick up the electric current when a 
ramp is passed over, the effect on the engine apparatus is the 
same as though the ramp were not electrified; that is, the 
valve admitting air through the siren to the train pipe is opened, 
and the brakes applied on the train as though a stop indication 
had been given, thus ensuring that any failure of the electrical 
apparatus shall produce the danger indications irrespective 
of the positions of the signals. 


SIGNALLING ON RAILWAY TRAINS IN MOTION. 
By W. Wittox, Engineer, Metropolitan Railway, London. 


This paper describes the system of signalling in use on the 
Metropolitan Railway, and the working of the train stops. It 
includes an account of the control of the train stops, and dis- 
cusses their reliability and usefulness. The Board of Trade 
requirements as to train stops on electrified lines are summarised. 





The discussion was opened by Mr. A. T. Blackall, 
chief signal engineer, Great Western Railway. Deal- 
ing with Mr. Stanier’s paper, he emphasised the 
importance of the latest development in the Great 
Western’s system, namely, the application auto- 
matically of the brake at the distant signal if that 
signal, being at danger, were overrun. Such a pro- 
vision, had it been in force in the past, would, he said, 
have prevented a goodly number of regrettable 
accidents, for the trains would have been pulled up at 
the home signal, the point of danger. It should also, 
he continued, be noted that with arrangements in 
existence for the automatic application of the brakes 
at the distant signal the need for a visual cab signal 
in addition to the audible signals seemed to disappear. 
He trusted that railway engineers, when investigat- 
ing this question of cab signalling, would always 
keep in view the desirability of the system’s universal 
applicability. It was indeed more than desirable 
that the systems of any two railways should be so 
far identical as to permit the engines of either railway 
picking up the signals of the other. Both Mr. Acfield 
and Mr. Stanier, it would be noticed, insisted, as a 
condition to be satisfied, on the absence of any 
movable element on the line. In the case of tube 
and other relatively slow-speed railways this con- 
dition might be thought by some to be unnecessary. 
But on high-speed railways it was entirely essential 
to insist upon it. Finally, cab signalling in con- 
junction with automatic brake control was, in his 
opinion, a factor of very considerable value from the 
point of view of safety, and he confidently expected 
in the near future to see a great extension in the use 
of such systems. 

Mr. 8. L. Gibson dealt with a system of cab signal- 
ling and train control, the proprietors of which he 
represented, but the name of which he did not dis- 
close. It was really a Swiss system, he said, and was 
in use in Canada and the United States on both steam 
and electric railways. The system provided more 
than a means of signalling ; it established the means 
of controlling the movements of the trains from a 
central office, or what was called in the States the 
dispatch office. In many of its details it was very 
similar to the Great Western system, with this addi- 
tion, however, that visual signals in the shape of 
green and red lights were given in the cab as well as 
audible signals. Further, the ramps between the 
rails were electrically connected to the dispatch office, 
and on a chart in that office the trains automatically 
registered their positions. The system did not aim at 
stopping a train in the event of a distant signal at 
danger being overrun, but at reducing the speed by 
automatically applying the brakes and reducing the 
power for a certain period of time. The driver could 
keep control of the engine just below the predeter- 
mined minimum speed, but otherwise the apparatus 
was not within his influence. If after the speed had 
thus been checked the home signal was in the clear 
position the apparatus automatically released the 
restriction on the driver. Another feature of the 
system was the fact that by means of it the speed could 
not be made to exceed a predetermined maximum. 
Finally, it controlled the speed at curves where by 
means of extra ramps it was brought down to the 
limit imposed by considerations of safety. He 
insisted, in concluding his remarks, that the system 
was not an experimental one, and as illustrating this, 
informed the meeting that his company had recently 
been given a provisional order by the Pennsylvania 
Railroad for the equipment with it of 20 miles of 
four-track way. 

Mr. H. Raynar Wilson said that although he was 
a cab signal man in every way, still if he were the 
general manager of a railway contemplating the 
installation of cab signals, he would, from the point 
of view of saving expense, see several reasons for 
adhering to present methods of signalling. One of 
these would be the great improvements recently 
introduced into ordinary visual outdoor signalling 
methods. Another would be the undoubted fact 
that, as investigation showed, accidents due to the 
overrunning of signals had greatly decreased in number 
within recent times, actually by a hundred per cent. 
within the past few years. A third would be the fact 
that whatever Col. Sir H. A. Yorke and others might 
have said unofficially, the Board of Trade had never 
as yet officially recommended the adoption of cab 
signalling. Nevertheless, he was a thorough believer 
in the value of cab signalling and was more than 
delighted to see the progress it was making. The 
Great Western had now ninety engines fitted for 
cab signalling, the North-Eastern thirty-six, and the 
Midland two, while Mr. Aspinall, on the Lancashire 
and Yorkshire, and others were experimenting with 
various systems. He thought, however, a word of 
caution as to the advisability of moving slowly was 
necessary. 

Mr. J. Sayers, of the Midland Railway, said that 
the five papers fell into three classes. Two, Messrs. 
Acfield’s and Lewis’s, were theoretical ; two, Messrs. 
Stanier’s and Raven’s, were practical ; and one, Mr. 
Willox’s, was on train stops, and not really on cab 
signalling. Train stopping was quite a different 
question to cab signalling, and in his opinion the two 
subjects should not be dealt with simultaneously. 
On high-speed railways automatic train stops were 
of no value whatever—were éntirely useless. A year 
ago, in New York, two accidents of the “‘ side-swipe ” 
kind occurred in the one night. Both should have 





been prevented by the train stops in use, but were 
not. A short time ago, in the same city, four acci- 
dents occurred in the one night, and as a result a 
quarter million people were held up between mid- 
night and 4 a.m. Two at least of these accidents 
should have been prevented by the train-stopping 
devices. Continuing, he said that the Great Western 
system described by Mr. Stanier worked perfectly 
and the Midland Company had never so far had 
any trouble with it, although it was installed on a 
particularly difficult portion of its line. Nevertheless, 
with the coming of electric traction it seemed more 
and more clear to him and others that there was no 
room on the track for anything else but traction, 
whether the system of distribution was by a third 
rail or by overhead collectors. The ramp system of 
signalling, he thought, would therefore shortly be. 
recognised as inadmissible. Inductive systems, such 
as the Railophone, with which the Midland had been 
experimenting, seemed in this connection to be pro- 
mising. In the system named a conductor stretched 
alongside the track carried alternating current and 
was made to induce a current in a coil carried by the 
engine. Signalling was effected by employing appar- 
atus that would respond as required on the receipt 
of a certain periodicity. It was also possible on this 
system to control the brakes. It was worthy of note 
that this system and the ordinary present-day 
semaphore method of signalling were scientifically 
similar, for both depended entirely on waves in the 
ether. In his opinion, if the ordinary visual system 
could be made perfect, if, for instance, we could 
adopt Sir Oliver Lodge’s method of dispelling fog 
on a practical scale, it would be far and away better 
than any possible system of cab signalling. 

Mr. A. D. Jones, of the South-Eastern and Chatham 
Railway, criticised some details of Mr. Raven’s 
system. The normal position of the signalling arm, 
he pointed out, was the “ clear”’ or “ off” position. 
This was open to objection, as the normal position of 
semaphore signals on British railways was at 
““danger.”’ Again, he noticed that the driver could 
apparently cut off the apparatus by a switch key 
and leave the cab signal in the “‘ off ”’ position without 
anyone being the wiser, while he himself might forget 
about it later on. This might conceivably lead to 
dependence being placed on the cab signals, whereas 
all the time the device was out of action. He noticed 
also that the driver could cut out the action of the 
bell by means of a release switch. As the bell was, 
he understood, placed at the level of and close to the 
driver’s ear, a temptation to use this switch might 
arise when, for example, in foggy weather the bell 
would be ringing frequently. Mr. Lewis referred 
to the critical period between the calling out of the 
fog signalmen and their actual attendance at the 
signals. This period could be eliminated by employ- 
ing an automatic device for placing detonators on 
the rail under the control of the man in the signal-box. 
He would like to know if cab signalling had really 
improved the running in foggy weather. Continuing, 
he said that nothing should be done to reduce the 
necessity for the driver’s attention being fixed on the 
line ahead, for in addition to observing signals he had to 
beware of platelayers’ trolleys, bank slips, cattle, fallen 
loads, &c. Cab signalling and brake controlling, if 
necessary, were necessary together. He might add 
that he himself had been brought up by a control on 
an engine travelling at 50 miles an hour. But, of 
course, higher speeds than this had to be dealt with, 
and trouble would almost certainly ensue. You might 
even get some of the wagons over the tender at very 
high speeds. Was it not true, he would like to ask, 
that in the old days, when there were fewer signals, 
there were fewer accidents ? If so, this should act 
as a powerful deterrent against the adoption of 
expensive cab signalling devices. The necessity for 
adopting a universally applicable system of cab 
signalling, if one were adopted at all, should be clearly 
recognised. Recent troop movements did more than 
emphasise the desirability. 

Mr. G. Smith also spoke. His remarks were chiefly 
directed towards a criticism of the mechanical and 
electrical details of construction of the Great Western. 
system. 

Mr. R. G. Berry, of the Lancashire and Yorkshire 
Railway, admitted the truth of the rumours that his 
railway was experimenting with cab signalling, but 
said he was not in a position to describe the system 
that was being tried. This much he could, however, 
say. They had been able to introduce a feature not 
found in any other system capable of giving both 
“all right ’’ and ‘‘ danger” indications. The Lan- 
cashire and Yorkshire method gave audible signals 
for both these conditions and was distinguished by the 
fact that no battery, accumulator, or delicate con- 
tacts were required on the engine. After all, engine- 
drivers were not electricians, and it was necessary to 
let it be in their power to repair defects in the appar- 
atus during the running of the locomotive. 

Mr. A. E. Roberts, of the London and South- 
Western Railway, criticised very briefly the electrical 
features of the North-Eastern system. 

Mr. Insell, of the Great Western Railway, said 
that Mr. Raven aimed at warning drivers that they 
were approaching a signalling zone and to do so on 
all occasions gave a “‘danger”’ indication. On the 
Great Western they also gave a warning, but it was 
made to tally with the indication of the signal being 
approached. Another point of difference lay in the 
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provisions made for route indicating. On the Great 
Western route indications were given before junctions 
were reached only in those cases where these junctions 
were such that speed had to be reduced at them. He 
disagreed with Mr. Wilson’s statement that the Board 
of Trade had never officially recommended cab signal- 
ling. He could point to several instances. 

Brief replies were then made to the discussion by 
Mr. Acfield, Mr. Pigg, Mr. Stanier, and Mr. Willox. 
Mr. Acfield said that Mr. Blackall had accentuated 
the undesirability of employing movable ramps, 
and it was certainly difficult to see how movable 
ramps could be worked satisfactorily by mechanical 
means. He believed that some of the French railways 
claimed to be able to do so with good results, but it 
would surely be difficult to obtain the requisite adjust- 
ment of the various wires and rods required, par- 
ticularly if the ramps lay at a considerable distance 
from the operating signal-box. As regarded train 
stops, these, he could say, were satisfactory in their 
action for speeds up to 40 miles an hour. The 
Midland Railway had conducted tests with them at 
speeds above this and up to 70 miles an hour, and had 
found them to fail. Some years ago certain French 
railways had employed a device to check the driver 
when he ran past a signal at danger. This device 
was sealed up and after acting had to be reset by the 
guard or some other responsible official before the 
train could proceed. It was quite impossible now- 
a-days to work with such a rigid system, and it was 
essential to give the driver power to release himself. 
As to there being fewer accidents in the old days, 
was the explanatibn not to be found in the fewer 
trains ? 

Mr. Pigg could not feel certain that the automatic 
operation of the brakes was really an essential. 
Accidents were caused by non-observation of signals 
and very rarely indeed by failure to act on the 
instructions of an observed signal. There was no 
reason to think that a driver, if correctly informed 
of a signal, would fail to obey it except under rare 
circumstances. Visual cab signals were really neces- 
sary to supplement the audible signals. Far too much 
fuss was made by opponents of such visual signals 
concerning the withdrawal of the driver’s attention 
from the line ahead. In favour of visual signals being 
added he would point out that where they were not 
reliance was being placed solely on the driver’s 
memory for retaining a correct impression of the last 
audible signal. He agreed that a considerable amount 
of uniformity in the cab signalling systems of different 
railways was desirable, and earnestly trusted that in 
this matter we would not repeat the errors made with 
the brake systems. Mr. Gibson’s remarks were very 
interesting, but hardly bore on cab signalling as 
understood in this country. As for the- difference 
cab signalling made in running time during foggy 
weather, there was not enough line equipped with it 
yet to pronounce finally on the point. 

Mr. Stanier dealt in his reply with this same point 
and assured the meeting that last winter, on the por- 
tion of the line from Paddington to Reading equipped 
for cab signalling, several trains during fog arrived 
quite up to time, greatly to the surprise of the station 
officials. Replying to Mr. Berry, he stated that the 
Great Western system with audible signals could, if 
desired, be worked purely mechanically. As to the 
necessity for drivers being able to repair the apparatus 
under their care, he could only say that, on the Great 
Western at least, drivers did not have time to do so. 
Finally, as regarded the value of visual cab signals 
for indicating subsequently the nature of the audible 
signal last received, he would point out that drivers 
did not want to know the nature of signals that had 
been passed, but of those they were coming to. 

Mr. Willox also briefly replied. 

The next meeting will be held on January 22nd, 
when a paper on “The Standardisation of Pipe 
Flanges and Flange Fittings” will be read by Mr. 
Dewrance. 
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Dieset Encrne Users’ Association.—At the annual general 
meeting of this Association at the Institution of Electrical 
Engineers, Mr. J. E. Edgcome was re-elected as President for 
the ensuing year. Messrs. F. H. Francis and Napier Prentice 
were elected as members of the Committee in place of the two 
retiring members. Mr. W. E. Brandreth was re-elected as hon. 
secretary, and as at the present time he is engaged on military 
duties, Mr. Percy Still was requested to act as hon. secretary 
during Mr. Brandreth’s absence. Particulars were given in 
eonnection with a recent breakdown of a Diesel engine at 
Oxford, and an interesting discussion ensued. The subject is 
to be brought up again for the further consideration of the 
Association. It was announced that the general question of 
Diesel engine insurance against breakdown would be brought 
forward for discussion at the next meeting, which is to be held 
on Friday, January 15th, 1915. We are asked to state that any 
request for information concerning the Association and applica- 
tions for membership should be addressed to the acting hon. 
secretary, Mr. Percy Still, at 19, Cadogan-gardens, London, S8.W. 








ENGINEERS AND THE HARTLEPOOL RAID. 
(From our North of England Correspondent.) 


WE have had some stirring happenings since my last 
letter. The North-East Coast, after an immunity from 
invasion which has endured since the days of the Danes 
and Norsemen, has had, if not indeed the experience of 
actual invasion, a startling reminder that we have in our 
immediate seas a daring and desperate enemy. 

Hitherto the people of this country, while taking a 
proud part in the greatest of the world’s wars, have only 
viewed it from a distance, having no evidence of it indeed 
except the cheering sight of men rushing to the colours 
and of a chance trainload of returning warriors who have 
been stricken in the fight. A realisation of what war, 
as waged by Germany, really means has been vividly 
brought home to the people of this country, and especially 
those resident on the North-East Coast. It has been 
brought to our very doors; innocent non-combatants 
have been slain, houses and business premises have been 
reduced to ruins. The German cruisers, which the 
Admiralty states were the fastest in the enemy’s fleet, 
showed no mercy nor discrimination in their bombardment. 

It has been suggested that the Hartlepools received the 
visitation of the shot and shell which was intended for 
the mouth of the Tyne, where several of our most important 
naval vards adorn the banks. It is true that the distance 
from Wilhelmshaven to the Tyne and Tees is almost 
exactly the same, and that relying on dead reckoning the 
enemy might have found himself off the mouth of the 
Tees when he expected to be off the Tyne, only to discover 
when day broke that he was in a place where his prey was 
less valuable than if he had steered a few miles further 
north. That may be so, but I prefer to give the Germans 
credit for being quite well acquainted with their locality 
and well knowing what they were doing. The Tyne is 
strongly defended ; the Tees is less strongly defended. 

This latest German exploit, taken in itself, is merely 
spectacular from a military point of view. Nothing has 
been gained by it, except the wanton destruction of inno- 
cent lives. It is true that the German navy has shown 
that it is capable of enterprise and not afraid to take risks, 
and also that it is possible to evade for a few hours the 
vigilance of the British Fleet. But flying visits like these 
and the shelling of defenceless places are events that 
account for nothing in their effect on the war. 

Ai the same time, the exploit is not without its lesson. 
Since the war began I have come across many commercial 
men who have ridiculed the idea of the Germans making 
an attack on the English coast : but they have now been 
brought face to face with the fact. 

Before proceeding to give a few details of the damage 
wrought at the works and shipyards, a brief description 
of the Hartlepools will not be without interest to many 
readers of THE ENGINEER. 

Hartlepoo) is the most important shipbuilding and 
manufacturing town on the Durham side of the river Tees. 
It is a double town and the joint population is over 
100,000. The two towns are officially considered as one 
port, which comprises two tidal basins and six docks 
aggregating 83 acres, in addition to timber docks of 57 
acres 


There are five graving docks, admitting vessels of 550ft. 
in length and 21ft. draught, and the harbour, which covers 
350 acres, is protected at its entrance by a breakwater 
three-quarters of a mile long. The modern part of the 
town is on the west, and here are most of the public build- 
ings, which include an exchange for trading purposes, 
municipal buildings, public library, market hall, &c. 
Chief among the industries of the Hartlepools is ship- 
building. There are four shipbuilding yards and a new 
one at present under construction, marine engine works, 
steel and iron plate rolling mills, blast furnaces, and saw- 
mills. 

In addition to shipbuilding, Hartlepool exports huge 
quantities of coal, chiefly from the Durham collieries, 
machinery and iron, and imports much timber, iron, and 
copper ores. The registered steamers belonging to Hartle- 
pool number 286 and have a tonnage of 762,000. 

Hartlepool is used to the visit of German ships, but 


not of the sort that paid her a call on the day of the 


bombardment. In peace time a line of steamers runs be- 
tween Hartlepool and Hamburg twice weekly. 

The damage which has been wrought at the shipyards, 
works, timber yards, and factories is enormous. Although 
the batteries were the chief targets for the German cruisers, 
few of the industrial undertakings escaped scatheless, and 
in many instances the shelling of the works was attended 
with serious loss of life. 

Special attention seems to have been paid to the gas- 
works, where all three holders were put out of action and 
the water tower and engine-house partially destroyed. 
The contents of the gasholders were ignited and steadily 
burnt out, whilst a number of workmen were seriously 
injured. The house of an official at the works was also 
struck. Happily the producing plant was in no way 
injured. The engineering staff, with remarkable prompti- 
tude, patched up the holders and a limited gas supply 
was provided two days after the bombardment. The 
municipal electricity works escaped. 

The engineering works of Richardsons, Westgarth and 
Co. suffered severely. The drawing and general offices 
were seriously damaged by shells and the brass-finishing 
shop and the fitting shops were partially wrecked and 
several men killed. Some of the work in the shops was 
twisted into most fantastic shapes. The Middleton ship- 
yard of the Irvine Shipbuilding Company also appears to 
have been a special target for the Germans. The work- 
shops were damaged considerably and several men killed 
and injured. 

At this yard there are two ships on the stocks and both 
were struck, the stern frame of one vessel being completely 
blown away. There were fourteen indentations in the 
plates of the other ship. The new steamer Sagoma River, 
which was moored near the shipyard, was struck forward 
by a shell which pierced both sides. In the docks a shell 


| passed right through the German steamer Tenebola, 


which has been interned since the outbreak of war, whilst 
the steamer Fairfield. in the Central Dock, and the steamer 
City of Newcastle, in Gray’s Central Shipyard, were also 
badly damaged. 

The general offices of Ropner and Co., shipbuilders, were 
completely wrecked, while many timber yards suffered to 





a considerable extent, many of the stacks being demolisheg 
fire. 

Several shells fell in the vicinity of the railway station 
and great damage was wrought on the railway lines. Qno 
shell, which fell just over the station, sped across ten lings 
and cut them all clean in two. Providentially many of 
the shells failed to explode. | 

It is impossible to enumerate all the damage done, but 
the examples I have given above will convey some idea 
of the terrible havoc which has been wrought in industria} 
undertakings in the MHartlepools. Immediately the 
bombardment commenced workmen, naturally put down 
their tools and practically all the works and shipyards 
were closed, but operations were resumed two days a'ter 
and conditions are now of a normal character. 








DESIGN OF FRICTION CLUTCHES OF THE 
SPLIT-RING TYPE. 
By WM. J. WALKER, B.Sc. 

Tue following notes deal with a convenient metho:! of 
computation applicable to the design of friction clutches 
of the split ring type, more especially in cases where the 
diameter of the clutch is limited, as may be the case, for 
instance, in a lathe headstock and in various mac})ine 


gear boxes. . 
Fig. 1 shows th general arrangement of such a clutch, 





S is the tapered sleeve worked by the clutch lever. The 
sleeve works the pin P which slides easily in the guide 
block G, which is cast on to the body B of the clutch. P 
is tapered at the point, as shown, and thus acts as a wedge 
in forcing out the split ring which is fitted round B, and 
is pinned to it at O, so that the bending action on each 
half of the ring may be considered as similar to that of a 
semi-circular cantilever, weighted at the free end. The 
method of design will be most clearly illustrated by taking 
a specific example. 

Suppose, for instance, it is desired to design such a 
clutch for the headstock of a 10in. lathe, the distance 
between the centres of the spindles, upon both of which 
clutches are to be mounted, being 7in. For this, a clutch 
with a split ring outside diameter of about 5}4in., would be 
suitable. Let Q = the horizontal thrust upon the sleeve. 
With a leverage of 5 to 1 in the clutch lever, this may be 
taken as equal to 200 lb., a value which does not err in 
being excessive. Considering the forces acting at the foot 
of the pin, we have Q acting horizontally, a force P acting 
along the direction of the pin and the reaction R which 
makes an angle a + 9, with the direction of P, where tan a 
= the slope of the sleeve to the horizontal and 9 = the 


Q 

















Pig. 3 


Pig. 2 


angle of friction = tan u. The triangle of forces for these 
is shown in Fig. 2. From it we see that— 


Q = P (tana + 9). 


We require, however, to take the friction of the sleeve 
into account. This will evidently be equal to u P ; so that 


Q =P (tana+ 9) +uP (1) 


In this case let tan a = .166 and tan 9 = wu = .1. 

This value for u is taken as that applicable to an inter- 
mittently lubricated surface. 

Similarly, if F be the horizontal force acting at the top 
of the pin, and tan 8 is the slope of the pin to the vertical, 
then from the triangle of forces in Fig. 3, we see that— 

P =F tan (8 + 9). 
Taking friction into account again, this becomes— 
P=F tan (6+9)+uF . (2) 

From (1) we determine that P = 526 1b. If tan B = 1, 

then (2) gives us— 
F = 430 lb. 
which is the force acting horizontally at the end of the pin. 

This foree F has two distinct functions to perform. 
First, it has to overcome the resisting force due to bending 
of the ring, and, secondly, it has to supply the normal 
pressure with which the ring is to press against the inner 
surface of the clutch. 

Let 6 = breadth of-the clutch ; 
q = pressure per square inch transmitted through the 
material of the ring ; 
t = thickness of clutch. 

Then gt) = F —- R=S; where R = resisting force 

due to bending. 
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Looking upon the ring as having a tendency to crush 
along a longitudinal section, we have— 


2qtb=pbd, 


normal pressure per square inch over the ring 
surface. 





where Pp = 
9 ~ 

ee ao 

ome d bd 


‘'o determine R, consider a circular cantilever beam, as 





Pig. 4 


shown in Fig. 4, weighted at the free end with a load R. 
Let L = length of the beam. Its resilience is given by— 


1 ae 
2EI ra yp es 
But Me = bending moment at any angle 0 
=RxAB=Rrain0 
where r = radius of beam. 


rf R? r?. sin? 0d. 
0 


*. Resilience = ski 


But ds rdé. 


me R? 7 fa 
.’. Resilience = SEI ii sin? 6d0 


+ ne > 4 
But sin? 6 = . Ld 


2 
*. Resilience = Rif 


4 ol 


(a — cosa sin a). 


In the case of the clutch, suppose the deflection neces- 
sary to cause gripping to be gain then, since the work 
R ] . 
done would be = 2 x aa’ this must be equal to the 
resilience— 
tr a oe, 
. 128 4 E I @ Sin a). 
In the clutch a = 2, so that— 
ae Tee 
128 4EI 
In the given case— 
Let r = mean radius of the ring 


= Sin. 
d = depth = jin. breadth = b = lin. 
fae | Bee x fw 
12 12 8 96 
and we obtain— 
R = 113)b., 
so that S = 430 — 113 
= 317\|b. 


Now, the total pressure on the ring 
=pxwrdt = 28S. 
.°. Torque = T = 2eSur. 

For a 10in. lathe, the horse-power required may be 

taken as 10. 
aan 
33,000 
Pig Sie 4n*?N Sur 
33,000 


Now, H.P. = where N = 400 r.p.m. 








From which r = 2.53. 


if u be taken as .25, a value applicable to non-lubricated 
surfaces. 


It will be noticed, of course, that this special example 
works out smoothly, because the writer, having gone over 
the work has adjusted the various values to bring about 
that result. Suppose, however, that the value of r in 
this last calculation is appreciably larger than 2.5in., 
say, 3in. All that is then necessary is to decrease the 
tapers in the sleeve or pin, or both, in order to obtain a 
greater value for F and thus a decrease in r. We might 
also alter the cross section of the ring—within safe limits, 
of course—and thus alter the value of I. Thus, if we wish 
to leave our tapers as they are, and the clutch diameter 
obtained is too great, we can decrease either the breadth 
or depth of the ring, or both, in order to obtain a reduced 
clutch diameter. It is important to leave the taper on 
the pin great enough to allow it to drop out of contact 
with the split ring when the sleeve is withdrawn. Another 
point which is of importance is the total movement of 
the sleeve, and this limits the decrease of the taper in the 
sleeve. 

The convenience of this method of design lies in the 
fact that the designer soon sees the limits of each factor 
involved. If he finds that he ‘cannot get a clutch of the 
type shown in Fig. 1 to fit his requirements, it is then 
necessary to consider the interposition of an additional 
leverage on the pin. This can be effected by causing the 
sleeve to move a lever which acts on the pin, so that the 
effective value of P is increased according to the leverage 
adopted. The design is then proceeded with as before. 











THE MEASUREMENT OF THE TEMPERATURE 
OF MOLTEN METALS. 
By CHAS. R. DARLING, A.R.C.S., F.LC., Wh. Ex., &c. 


In the discussion on a paper read before the Insti- 
tution of Mechanical Engineers in July, 1913, by 
R. 8. Whipple, on ‘“‘ Modern Methods of Measuring 
Temperature,’ Sir Robert Hadfield laid stress upon 
the importance of determining the temperature of 
molten metals, and stated that no pyrometers then 
in use could be relied upon to give accurate readings 
in the case of molten steel. Many difficulties are 
experienced when using pyrometers for this purpose, 
which do not arise in ordinary furnace practice, and 
it is proposed here to indicate the extent to which 
these difficulties may now be overcome, and to point 
out possible extensions of existing methods. 

Measurement of temperature from a distance, by 
means of radiation or optical pyrometers, fails for 
two chief reasons. First, the temperature of the 
surface on which the instrument is sighted is lower 
than that of the interior, even in the case when no 
oxidation occurs and no slag is present. In practice 
the presence of oxide or slag in layers of varying 
thickness render it impossible to establish any fixed 
relation between the temperature of the surface and 
the true internal temperature, and hence concordant 
results cannot be obtained. Secondly, when fumes 
are rising from the ladle, as is frequently the case 
with alloys, the radiations received by the instru- 
ments are seriously diminished, and the reading, 
even if otherwise reliable, would be too low on this 
account. These difficulties have been partially 
overcome by Whipple’s modification of Féry’s radia- 
tion pyrometer—described by the writer in THE 
ENGINEER for June 13th, 1913—in which the pyro- 
meter is permanently mounted at the open end of a 
fire-clay tube, so as to be focussed on the closed end, 
which is inserted in the molten metal. This method, 
whilst suitable for crucibles or small ladles, cannot 
be applied to large masses, as the readings would 
be affected by the intense heat existing in the vicinity 
of the pyrometer. The solution of the problem there- 
fore appears to lie in some suitable application of the 
thermo-electric or resistance methods of measuring 
high temperatures. 

In dealing with brass, bronze, and similar alloys, 
the temperature to be measured seldom exceeds 
2000 deg. Fah., and although this reading precludes 
the continuous use of platinum resistance pyrometers, 
it falls well within the scope of base-metal junc- 
tions of nickel-chrome or nickel-iron alloys. Experi- 
ence has shown that couples made of platinum and 
platinum alloys, however protected, soon deteriorate 
when used for molten brass, and are thus inferior to 
and more costly than base metals for this class of 
work. In all cases, however, trouble is experienced 
from the fact that no satisfactory material for sheath- 
ing the junction has yet been discovered. Fire-clay, 
graphite compositions, and materials with a basis of 
carborundum or alundum are all easily broken, and 
usually have a short life in the foundry. Mild steel, 
bored from the solid, forms a casing which is strong 
mechanically, but which is gradually eaten away by 
the molten metal. The introduction of a strong, 
non-corrosive sheath would remove most of the diffi- 
culties which militate against the successful use of 
thermoelectric pyrometers in the brass foundry. 
At present the use must be prepared to renew his 
sheaths frequently, with the attendant cost and loss 
of time, or to dispense with the sheath altogether, 
and dip the naked junction into the molten metal. 
The latter procedure has been successfully adopted 
with junctions of two different compositions of 
nickel and chromium—Hoskins’ alloys—which are 
not readily corroded by molten brass or bronze. For 
this purpose the wires are made of jin. square section, 
and on dipping the joined ends into the metal a 
rapid reading may be taken, and the junction then 
withdrawn. When the joint has wasted away, the 
remaining wires may be twisted together at the ends 
to form a fresh junction, and so on until too short 
for further use. Continuous accuracy in the readings 
can only be secured with homogeneous wires, which 
can .be produced quite satisfactorily from Hoskins’ 
alloys. At present, therefore, the brassfounder must 
choose between the renewal of the sheath or the wires, 
and must discover by actual trial which is the more 
economical under his working conditions. In either 
case the cost of upkeep is greater than when the same 
pyrometers are employed in ordinary furnaces. It 
is found, however, that the outlay on pyrometers 
is more than recompensed by the results which follow 
from pouring the metal.at a constant temperature, 
viz., the production of castings of uniform quality 
and of the same size, so that any subsequent machining 
is reduced to a minimum. 

The determination of the temperature of molten 
steel and steel alloys, involving readings of 2500 deg. 
Fah. and upwards, is a much more difficult problem. 
Base metal junctions can no longer be used, as their 
melting points would be exceeded, and junctions 
of platinum and platinum alloys would soon give 
way under the exacting conditions which prevail. 
The solution of the problem, however, appears to 
have been brought nearer by two separate investiga- 
tions published during the present year, one bearing 
on the thermo-electric and the other on the resistance 
method of measuring temperatures. In the Physical 





Review for June, 1914, Mr. C. C. Bidwell describes a 
number of experiments made with a junction of car- 
bon and graphite, which yields a satisfactory electro- 
motive force, increasing uniformly with rise in tem- 
perature up to 3600 deg. Fah. It was found neces- 
sary, prior to calibration, to submit the junction to 
this temperature, so as to expel any impurities present, 
and when this was done the indications of the junction 
were found to be quite trustworthy. Both of these 
materials may be procured in the form of rods, and if 
a pyrometer of considerable length were required, a 
number of rods of each could be screwed together. 
A robust pyrometer could thus be constructed, and 
if a fireclay protecting sheath were used the arrange- 
ment should prove satisfactory for molten steel. In 
the case of large masses of metal, when a high tem- 
perature exists in the vicinity, cold junction errors 
could be prevented by the use of a water-cooled 
head. Danger of breakage of the rods could be over- 
come by packing the free space in the fireclay sheath 
with a suitable refractory material. It remains for 
steel makers to test such a pyrometer under working 
conditions, and if the promise given is found to be 
realised, the progress of our knowledge of the metal- 
lurgy of steel will be greatly assisted. 

Another possible solution of the problem issuggested 
by a paper published by Dr. E. F. Northrup in the 
Journal of the Franklin Institute for January, 1914. It 
is here shown that the electrical resistance of metals 
such as copper increase with the temperature gradu- 
ally until fusion occurs, when the resistance doubles 
in value, and after fusion continues to increase uni- 
formly as the temperature rises. Up to the present 
the only reliable resistance pyrometers have been 
constructed of platinum, and these cannot be used 
with certainty above 1850 deg. Fah. for any prolonged 
period. Northrup’s research, however, suggests the 
possibility of determining temperatures up to 3000 
deg. Fah. or more, by measuring the resistance of a 
fused metal. It should not be beyond the powers 
of our instrument makers to construct a resistance 
element, suitably protected, which on dipping into 
molten steel would liquefy, and which would indicate, 
by its resistance, the temperature of its surroundings. 
Any of the indicators used with resistance pyrometers, 
and described from time to time in these columns, 
could be used with such an element to give automatic 
readings of temperature. This method at first sight 
is not so simple as the use of a couple of carbon and 
graphite ; it might easily, however, prove to be more 
accurate. 

Finally, a third possible solution may be found 
by the use of a resistance element composed of a 
pyro-conductor such as the material composing the 
filament of a Nernst lamp. Such bodies suffer a 
decrease in resistance on heating, often of great magni- 
tude ; but further research is needed to establish the 
constancy of the resistance at any given temperature 
after repeated heating and cooling, and to discover 
whether the decrease in resistance is uniform in any 
chosen material. As an example of the magnitude 
of the change in the resistance of pyro-conductors, 
the figures given by Northrup for alundum may be 
quoted. At 1100 deg. Cent. (2012 deg. Fah.) the 
resistance of 1 em. cube of this material is 6100 ohms, 
whereas at 1600 deg. Cent. (2912 deg. Fah.) the figure 
falls to 190 ohms. Given a suitable material of this 
type, it should be possible to measure temperatures 
such as that of molten steel with considerable accu- 
racy, without the use of a delicate indicator such as 
is generally required with resistance pyrometers. 
It therefore appears highly probable that before long 
a satisfactory pyrometer for use with molten steel 
will be forthcoming, and the prospects are made all 
the more hopeful from the fact that British metallur- 
gists are fully alive to the value of pyrometers in their 
work, and are willing to encourage the instrument 
makers in their efforts. 








THE ELECTRICAL INDUSTRY AND FOREIGN 
TRADE. 


A FURTHER attempt to arouse the electrical manufac- 
turers to the necessity for the development of the export 
trade, with special reference to the hoped-for appropriation 
of a considerable portion of the turnover of German com- 
petitors in various parts of the world, was made at a 
meeting of the Sales Managers’ Association which was 
held at the Holborn Restaurant on December 17th. With 
the exception of two or three cursory allusions, no special 
mention was made of the rivalry of the United States, 
although North American makers of electrical machinery, 
plant and apparatus have also to be taken into account 
in the matter, especially as they intend, if possible, also 
to secure a percentage of the electrical trade which has 
hitherto been successfully carried on by Teutonic firms. 
It should, however, not be imagined because the German 
oversea exports and the exports formerly sent to belligerent 
countries have been brought to a standstill owing to the 
embargo on continental trade—an embargo which is 
considerably greater than that which occurred at the begin- 
ning of the past century, and which is admitted by the 
Germans to be unparalleled in the history of the world— 
that German electrical firms are by any means idle. On 
the contrary, they have had, as the chairman of the 
Allgemeine Elektricitaéts Gesellschaft announced a fort- 
night ago, to accommodate themselves to the situation 
which has been brought about by the war, and they have 
sought and have found in their home market compensation 
in new branches of manufacture for the temporary loss 
of export business. But this statement can only apply 
to the production of articles of warfare, in the manufacture 
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of which the German electrical firms only represent one 
group of the many other industrial companies which have 
also undertaken for the first time the output of war 
materials in place of exports which are no longer possible 
except to neutral countries, whose requirements are in- 
significant as compared with the former aggregate turnover 
of the works concerned. 

These preliminary observations bring us to the object 
of the meeting of the Sales Managers’ Association, which 
was to discuss the position of the British electrical industry 
and methods of extension in the markets of the world. 
Mr. H. Scholey, who opened the debate, abstained from 
any reference to the prosperity of the cable manufacturing 
firms and dealt with the makers of large machinery and 
the special works which produce small switch gear, lamps, 
&c. Whilst admitting that the latter have made a success 
of their business on a small scale, he declared that they were 
content with low profits, but that their vision was too 
restricted to take into consideration the question of 
expansion in foreign markets. Coming to consider large 
machinery, the speaker remarked that the balance-sheets 
of the companies which made large machines showed that 
they had not paid any dividends for years past, although 
one company may, perhaps, be disposed to dispute this 
assertion. Our output of machinery and accessories 
amounted to £17,000,000 per annum, of which exports 
accounted for £8,000,000, but as our imports totalled 
£3,000,000, the country was purchasing more than one- 
third of the value of the exports. Although price-cutting 
had occurred at home, the pace had been set by competitors 
from abroad, who quoted prices which would not represent 
any profits to British manufacturers. The competition 
also assumed other forms—the offering of plant on easy 
terms in exchange for shares—but no British makers of 
large machines were financially strong enough to transact 
business on those lines. Passing on to the stipulations 
of purchasers, the speaker criticised the action of muni- 
cipalities and of railway companies in imposing conditions 
in their contracts which they waived in the case of foreign 
competitors, who had different standards to those of British 
firms, gave a smaller margin, and were able to produce 
cheaper machines. Mr. Scholey proceeded to deal with 
neutral markets and showed, particularly with regard to 
Russia, that lack of enterprise was not responsible for the 
loss of an important contract ; that we are well ahead of 
Germany and North America in Australia and New 
Zealand ; but that South Africa had proved to be less 
advantageous owing to the allocation to a German works 
of the orders for the generating plant for the Victoria Falls 
Company. Where the Germans scored was that they made 
both large machinery and small machinery and could 
deliver everything comprised in a schedule. As a conse- 
quence, they could sell large machines at no profit in 
order to gain a footing; they realised that the value of 
large machines was represented by the advertisement 
which they afforded, whilst the profits were obtained on 
small machinery and accessories. The speaker submitted 
further that British manufacturers should combine and 
co-ordinate and exhibit a united front in the markets of 
the world, and that the industry was full of immense 
possibilities if it could secure, as he thought possible, the 
necessary financial support for the purpose. 

The market in Brazil—and what concerns Brazil applies 
equally well to a more or less extent to the other countries 
in South America—was discussed by Mr. H. M. Sayers, 
whose experience in Brazil went to show that the market 
there requires personal resident representatives who 
speak the language fluently and correctly—Brazilian 
Portuguese, which is a kind of dialect. Most of the work 
carried on in the city where this engineer was engaged was 
done by resident representatives of German, North 
American, and to some extent of British firms, whilst 
south of the Rio, where the use of the available water 
powers had led to a large expansion in the use of electricity 
both in large and small towns, most of the work was 
undertaken by North Americans, was three-phase and 
arranged according to American standards. The speaker 
laid emphasis on the great regard which Brazilians had for 
social intercourse with foreign representatives, thus con- 
firming the opinions expressed in this journal by a special 
correspondent a short time ago. Catalogues were neces- 
sary in Brazilian Portuguese ; and a complete equipment 
for any installation should be priced together. The 
climatic conditions of the country, varying from very hot 
sunshine to heavy rainfall, had to be taken into considera- 
tion in connection with overhead equipment, and Mr. 
Sayers, who found small British transformers unsatis- 
factory for the purpose, had to purchase them from the 
United States. Mr. J. E. Kingsbury, who followed, con- 
tended that the electrical trade was not in an unfavourable 
situation, and that with individual enterprise it would be 
as effective as in any other industry. A better example 
of faith in enterprise did not exist than that represented 
by the work of the English pioneers of submarine cables, 
and all that was now needed was the same belief in such 
enterprise. This statement aroused the business element 
in Mr. F. R. Jones, hon. secretary of the association, who 
declined to accept the contention that what had been 
accomplished at one time could also be achieved again. 
During the past forty years, he remarked, Germany had 
been created as a manufacturing nation which confronted 
British firms on one side, while on the other there were 
manufacturers in the United States. Those were progres- 
sive nations, highly trained and real competitors. If 
British firms were to meet that rivalry it would have to 
be done by something real and practical, and if customers 
were required to pay 25 per cent. more for manufactures 
they must be shown that they obtained better value than 
that offered by foreign rivals. 

The effect of German rivalry was next raised by Mr. E. 
J. Fox, who stated that British firms had had to compete 
with conditions in Germany which were entirely artificial. 
He seemed to be under the impression that the German 
Government subsidised national industries, including the 
export of machinery, but this is not the case other than 
by the levying of heavy import duties for the protection 
of national industry. What subsidies are granted are those 
which are paid by private industrial syndicates, and these 
payments are only possible by reason of the general com- 
munity being required to pay high prices—prices which are 
regulated by the import duties plus cost of transport from 
competitive countries. The speaker, who asked why the 
thirty or forty British electrical firms did not amalgamate 
into two or three groups, answered his own question by 








stating that vested interests were so divergent that it was 


impossible to bring them together. He thought the British 
firms themselves were to blame and that they would con- 
tinue blameworthy unless they decided upon co-operation. 
Mr. G. McAlpine gave an account of the loss of trade in 
British Colonies to Germany through lack of British enter- 
prise—the ordering of oil transformers through a shipping 
house which, owing to ignorance, supplied lubricating 
oil, and a British delivery of are lamps which were so 
cramped in the lanterns as only to give light over a space 
of 16ft. diameter—a matter of great disadvantage several 
thousand miles from the seat of manufacture. Mr. T. C. 
Alder, who was the final speaker, related the history of a 
London borough council contract which was not secured 
by the expectant company because the tender was five 
pounds higher than the lowest. The speaker suggested 
that electrical manufacturers should subscribe in their 
own interest for the promotion of electrical development 
in this country, and he mentioned that North American 
electrical firms some time ago collected a sum of £200,000 
for this particular purpose. In conclusion, he pointed 
out that when German travellers went abroad they had 
the support of the banks and the diplomatic assistance of 
the Government, but as no such advantages were possessed 
by British travellers the result was a foregone conclusion. 








INSPECTION BY AUTOMATIC DEVICES. 
By EDWIN 0. CATFORD. 


WHEREVER men are placed in an isolated situation with 
long-continued responsibilities the need for some kind 
of check or inspection becomes evident. Personal inspec- 
tion in such cases is necessarily infrequent and therefore 
inefficient. The men concerned, if they are competent 
and keen on their work, will welcome any device which is 
an aid to efficiency. Some devices of the writer’s in use 
at Platte Fougére may be of interest, since they con- 
stitute the equivalent to an hourly inspection day and 
night, year in and year out, with the advantage of auto- 
matic and therefore absolutely impartial working. 

A clock is provided with a roll of paper attached, on 
which the man on duty records his signature each tour. 
This clock is also used to note the time of starting and 
stopping the fog signal, and in the event of any dispute 
arising in regard with these times the clock record proves 
invaluable. Several electric attachments have been added 
by the writer to this clock. First, some contacts ensure 
that if the man on duty has not “signed on”’ the clock 
will set three electric alarm bells ringing at twenty 
minutes past the hour. These bells are situated respec- 
tively in the engine-room and in each of two dwelling- 
houses, so that they serve to call out the keeper who is 
off duty. Thus, this clock may truly be said to be equal 
to the provision of an hourly inspection day and night. 

Should the man on duty meet with an accident during 

















RECORDING CLOCK WITH ELECTRIC ALARM 


the night, which is always possible with dangerous 
machinery running, without these clock attachments 
he would simply lie until morning, with the added proba- 
bility, almost amounting to certainty, that the machinery 
would come to a standstill with the fog perhaps still 
remaining. The clock now ensures that should an accident 
occur which disables the man on duty so that he cannot 
sign at the clock, at twenty minutes after the next hour 
the alarm will be automatically raised and the second man 
called out to duty. The clock is also a complete safe- 
guard against sleepfulness at night, for which it provides 
instant punishment. 

The writer can testify that it is a most disagreeable 
experience to hear the bells ring out at night and to realise 
that the whole of your own household, as well as that of 
your neighbour, has been roused from sleep by one’s own 
delinquency. Punishment is only strictly just and 
scientific when it coincides in point of time with the 
offence, and this clock thus provides an automatic and 
therefore impartially administered penalty, which is 
fair in a way that no humanly administered, and neces- 
arily deferred _reproof, could possibly be. 

In order to give an indication that the electric alarm 
attachment is in constant order, it is so arranged that 
each bell gives a single stroke every hour. This notifies 
that all is in order, and incidentally shows in both houses 
that the clock connections have not been tampered with. 





Twenty minutes later the alarm bells ring out in carnegt 
unless in the interval the man on duty has “ signed on» 
at the clock. 

An Hourly Report from the Lighthouse.—The recording 
clock with the writer’s electric attachment compels the 
lifting of the clock handle once every hour. Seizing on 
this fact, the writer next arranged that by means of 
further electric contacts attached to the handle a testing 
current passes out to the lighthouse through one wire 
of the cable, returning by another wire, each time the 
clock is operated, that is, once every hour, day and night, 
This provides a test for continuity of the cable; it also 
indicates that the electric lamps and electric lighting 
circuit are intact, ‘and, further, by means of a special 
pressure gauge on the lighthouse, it gives warning ashoro 
so soon as less than a fortnight’s supply of acetyleng 
remains for the, light. 

Double-pole contacts are used so that no battery leakage 
can take place through the cable when the test is not being 
made. Those who know the insidious electrolytic troubles 
liable to introduce themselves wherever any continuous 
leakage of current to earth, however small, becomes 
possible, will appreciate this point. These indications 
are useful at all titnes, but they are doubly appreciated 
on days and nights when the sea dashes with fury on land 
and lighthouse, and it is evident that many days must 
elapse before a visit to the lighthouse will become possible. 
To be able, then, simply by lifting a handle in safety 
ashore, to obtain assurance as to the condition of affairs 
on the storm-swept lighthouse is no small gain. 

Another side to this matter is the financial one, and a 
practical illustration of the utility of these devices may 
be given by mentioning that the first year’s boating 
charges amounted to £33. In July of the second year 
the above-described arrangement was fitted, and for that 
year the boating charges were reduced to £18, while for 
subsequent years the boating has amounted to only about 
£9 per annum. Efficiency was the end aimed at, but 
here, as in so many other cases that the writer could relate, 
economy has walked hand in hand with efficiency. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE HARDENING OF METALS. 


Sir,—I should like to add my appreciation to that already 
expressed by previous correspondents of the able manner in 
which the Faraday Society’s meeting on the hardening of metals 
was dealt with in your leading article of the 27th ult. 

While I am of the opinion that the proper manner of con- 
tinuing the discussion is by means of written communications 
to the Faraday Society, yet at the same time the article by 
Professor Arnold, published in your current issue, calls, 1 think, 
for more immediate reply. 

To those who have not had the opportunity of studying the 
metallography of steel, Professor Arnoid’s description ot the 
‘* manner ”’ in which steel hardens may appear to be reasonable 
and rational, and, after reading his article, they may ask: 
(1) why should such a subject be pursued further, and (2) what 
need is there for the more complicated theories which have 
recently been advanced by other workers ? 

Unfortunately, I admit, the apparently simple theory put 
forward by Professor Arnold is not only—to employ a favourite 


quotation of his own—*‘ slain by a tact,’ or rather, in this 
particular case, by a whole series of facts, but is self-contra- 
dictory. 


According to Professor Arnold a 0.9 per cent. carbon steel, 
when heated to above 729 deg. Cent., is transformed into an 
‘‘amorphous solid solution.”” Apart from the looseness and 
lack of meaning of such a statement, which combines the oppos- 
ing adjectives amorphous and solid—an amorphous body being 
essentially in the undercooled liquid state, and a solid body 
essentially in the crystalline state—abundant and overwhelming 
evidence is available to show that the stable state of steel at 
all temperatures up to its true melting point is essentially 
crystalline. If it were not so, but remained amorphous down 
to the temperature of Ar3, what, then, is the meaning of the 
evolution of heat and the accompanying well-marked phenomena 
of crystallisation which occur when molten steel freezes between 
temperatures—for a 0.9 per cent. carbon steel—of 1440 deg. 
and 1209 deg. Cent.? 

Since the first principle upon which Professor Arnold bases 
his theory may thus be shown to be fundamentally incorrect, 
it would serve no useful pu to continue the argument 
against his further deductions ; but I feel his article should not 
be allowed to conclude—even temporarily—the airing of the 
subject in your columns, without a protest on behalf of those 
who are endeavouring to arrive at a true and rational explana- 
tion of the hardening of steel. Joun C. W. HuMFREY. 

Sheffield, December 2 Ist. 


A MINISTRY OF COMMERCE. 


Sm,—Since the war began the technical journals have been 
drawing attention to the present and prospective opportunities 
for extending our foreign trade, and Mr. Stokes, the chairman 
of the British Engineers’ Association, in his address in Man- 
chester last week, urged the desirability of a reorganisation of 
those Government departments that are concerned with foreign 
commerce ; but it appears to me, in spite of what has been 
written and said, that no permanent improvement will take 
place at home and no substantial progress abroad until the traders 
make a united effort to persuade the Government to appoint 
a joint committee of inquiry consisting of representative traders, 
bankers, permanent officials of the Treasury, Board of Trade, 
and some of the active Commissioners for Trade who have been 
noteworthy in their efforts to checkmate the advance made 
by our foreign competitors. The Board of Trade will no doubt 
be willing to co-operate and be prepared favourably to receive 
and act on ne for the increased efficiency of the depart- 
ments, especially if it will secure the much-needed finance for 
carrying out the much-desired objects in view. 

The proceedings of such a committee of inquiry could be 
conducted in private and the information derived therefrom 
would facilitate the framing of a Bill for legislative action, 
especially in limiting the Government from power to do what 
should be left to the initiative and independent enterprise of 
merchants or manufacturers. Care would have to be exercised 
in defining what is intended by the Government being wanted 
to “‘ foster, help, and defend ” our trade abroad. 

The banks should be interested in the inquiry to see whether 
they could not suggest some means of helping to finance foreign 
business with the minimum of risk with or without Government 
assistance. The great spending departments, including the 
War-office, Admiralty, Crown Agents, Agents-General, India- 
office, &c., should come within the terms of reference so as to 
consider whether it would not be possible to establish a great 
central purchasing department and thereby effect economies 
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by securing uniformity in prices, uniformity. in specifications, 
avoiding pi and reducing the cost involved in main- 
taining so many different consultative engineering and inspecting 
departments. 

The United States Government has recently held a Com- 
mission in regard to the foreign trade of its country, the result 
of which is evident by the beginning of a vigorous campaign 
for foreign trade, b; the co-operation of manufacturers, and by 
the decision to establish State banks at suitable centres to facili- 
tate payment, exchange, &c. &c. 

The Board of Trade is doubtless somewhat backward in regard 
to the many requirements of our enormous amount of foreign 
business ; its power, as Mr. Lloyd George said, is very limited ; 
but it is also in the unfortunate position of being unable 
to reply in detail to its cities, otherwise it could show where 
its efforts to encourage developments abroad have been frus- 
trated by the jealousies between merchants and manufacturers. 
Diverse interests of one or other or both prevented co-operation, 
the result being failure. 

Mr. Stokes touched very lightly upon the subject of the 
supineness of British manufacturers. They are not above 
criticism. There is an absence of cohesion amongst them as a 
class, and there is a general lack of interest displayed in those 
questions that have an important bearisg on trade in general. 
What better example of this can be given than that of the asso- 
ciation of which he is chairman—a membership at the end of 
three years of only 300 out of a total of over 1200 firms 
engaged in the engineering industry ? The dye, glass, and other 
trades afford instances for reflection ag to what might have 
been different to-day if intelligent and combined action had 
been taken in time. 

Some of the remarks made by Mr. Stokes may have been 
tinged by what has come under his observation in regard to 
the state of affairs in China where the conditions are special and 
unique. That country was, I believe, selected by the B.E.A. 
for its first sphere of missionary effort ; but whilst it is true 
the Germans have exploited that country to better advantage 
than we have, it must be conceded that what they have done 
has been accomplished by objectionable methods such as could 
and would not be followed by British firms. In some respects, 
however, it is to be regretted that certain firms of importance 
have cut a poor show in their international rivalry to obtain a 
large share of the trade of China. The free education of the 
Chinese, the excessive hospitality shown them, the furnishing 
of their universities—all more or less partake of the nature of 
bribery and corruption. MANUFACTURER. 

London, December 21st. 


ENGINEERS AND CHINA. 

Sir,--In the report of a meeting of the British Engineers’ 
Association at Manchester in your valued journal of even date, 
1 notice the speakers did not make any reference to the fact 
that his Majesty’s Government had appointed an extra com- 
mercial attaché in the person of Mr. Archibald Rose, C.I.E., 
whose official quarters were to be Shanghai, in addition to the 
existing commercial attaché at Peking, and had confirmed the 
appointment of Mr, Aursclough as Trade Commissioner. 

If I might be permitted to say so, the Government is less 
to blame for our decreased engineering trade in China than 
our manufacturers, inasmuch as the official services are at least 
active ones, whilst the existing commercial services seem to 
have even less information of what goes on in China than 
outsiders. News of the above appointments reached me on 
November L6th, and were communicated by me to the London 
Chamber of Commerce and the China Association. 

Trusting you will publish this in your valued journal, 

Artaur J. Morner Bennett, C.E., F.R.G.S. 

December 18th. 

THE BRITISH ENGINEERS’ ASSOCIATION. 

Sin,—May I venture to correct a slip in the report of my 
remarks at the above meeting in the last issue of THE ENGINEER ? 
1 am reported as saying that it had been arranged to extend the 
Articles of this Association so that firms of agents could be 
admitted as members. What I actually said was that, while 
the Association could not admit agents, my Council were bringing 
forward a proposition to alter the Articles so that firms who, 
while not possessing actual manufacturing premises of their own, 
sub-contracted in this country for the manufacture of their 
specialities, could be admitted. By this I refer to the type of 
firm who holds patent or other proprietary rights in certain 
specialities which are manufactured in Great Britain to their 
designs or instructions. That is to say, firms who are producers 
of machinery without being the actual owners of the factories 
where they are produced. 

STAFFORD RANSOME, 
Secretary of the British Engineers’ Association. 

32, Victoria-street, Westminster, London, 8.W. 

December 21st. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Stronger Markets. 


As time goes on there is increasing evidence of 
the fact that we are in the midst of a big buying movement, 
with every prospect of an increased expansion in the 
near future. This movement, which commenced about 
three weeks ago, seemed at first to indicate that business 
was becoming more accustomed to war conditions, and 
consequently more settled, and that many were about 
to replenish their exhausted stocks, while the placing of a 
large number of new vessels on the Clyde gave an addi- 
tional impetus to trade in general. It is now realised, 
however, that recently there has been an enormous 
amount of buying, which, beginning with home work, 
has spread into foreign channels, where clients, perceiving 
the upward trend of prices, have hastened to cover, and this 
has brought out new business which otherwise would not 
probably have been heard of for some time. Some markets, 
of course, are not yet participating to any extent in this 
buying movement. This is largely due to financial causes, 
money being a pretty scarce commodity since the war 
began. They will come on all right later on, but this is 
not a time for extended credit. Of course, in the present 
expansion of trade there is room for all, but in the mean- 
time Britain and America are the manufacturers of the 
World, and are likely to remain in this position for some 
tine to come. The markets chiefly affected by the present 
movement are the iron and steel, pig iron, pig iron warrant, 
and manufactured iron and steel. These markets have 
wakened up considerably and good contracts ave being 
fixed up, principally on home account, and quotations 
are very firm. There is, no doubt, at present a good deal 
of speculative buying, but, on the other hand, there is a 
healthy undertone, and it is the general opinion that the 
home markets will be busy for months to come. 


War and Clyde Shipping. 


Though other places may be suffering in some 
Measure from the effects of the war on shipping, the Clyde 





is certainly not feeling any ill effects. In fact, it is all 
the other way about. For a short period after the out- 
break of hostil‘ties arrivals fell off, but the list soon 
resumed its normal proportions, and there is now a tend- 
ency on the part of shipowners to send their vessels to 
the Clyde in preference to other ports. This is particularly 
the case with foreign-owned steamers, which find con- 
tinental ports closed to them. Glasgow is benefiting 
principally, but Greenock and Ardrossan are also sharing 
in the additional arrivals. 


Advance in Seamen’s Wages. 


The dispute which prevailed at Glasgow regard- 
ing the rate of wages to be paid to seamen and firemen on 
Atlantic liners has been settled. The Anchor Line in- 
formed the British Seafarers’ Union that it had received 
information that the award had been given in the Liver- 
pool arbitration proceeding, and that the decision was in 
favour of an advance of 10s. per month. The company 
offered to grant a similar increase on the Clyde. At a 
meeting of the men it was agreed to accept the advance 
of 10s., although their original demand was for an increase 
of £1. A crew was accordingly signed on for the Pannonia, 
which has been detained at Glasgow, at the new rate of 
wages, which amounts to £6 per month. The Cameronia, 
also of the Anchor Line, will, it is expected, sign on a 
crew at similar rates. The Allan liner Pretorian, which 
was also affected by the dispute, has sailed from the 
Clyde to Liverpool, the men agreeing to special terms for 
the run, with, it is understood, the option of accepting 
the terms of the Liverpool arbitration for the Atlantic 
voyage. 


A Clyde-engined Motor Ship. 


The motor ship Pangan, belonging to the East 
Asiatic Company, of Copenhagen, has completed very 
satisfactorily her trials on the Clyde, and is now back at 
Glasgow loading cargo for the East. The vessel was 
built some time ago by Barclay, Curle and Co., White- 
inch, and was fitted with steam reciprocating engines. 
She has had these engines removed and an installation 
of Diesel oil engines has been fitted by the Burmeister and 
Wain (Diesel system) Oil Engine Company, Glasgow. 


Timber. 


The timber trade has again been fairly busy 
during the past week. The recent arrivals of spruce from 
St. John, amounting to approximately 1600 standards, 
have all been sold from ships’ side, it is reported, at firm 
prices. The movement in Canadian pine is maintained, 
and some further selling has taken place from yarded 
stocks, the bulk of it being second and third quality. A 
good demand exists for teak, quite a number of trans- 
actions having taken place in logs, planks and decks, 
both from stock and for forward delivery, at prices showing 
a tendency to advance still further. Prices of pitch pine 
have developed a firm tone, and recent sales have been 
made at a considerable advance on the figures ruling for 
some time past. The enormous rise in freights may be 
gathered from the fact that 95s. to 100s. per standard 
is now quoted from the Canadian ports, which compares 
with 35s. only a month or two ago, the increase represent- 
ing about 5d. per cubic foot. This may cause a reduction 
in imports which will be unfortunate, in view of the 
unusually low stocks held in the market at present. 


Pig Iron. 


There are 68 furnaces in blast in Scotland at 
present, the same number as last week, and five fewer than 
in the corresponding week of last year. The consumption 
of hematite is heavy and forge iron is going away well, but 
foundry qualities are rather backward. In view of the 
increase in the price of iron ore and the consequent heavier 
costs of production, pig iron makers are now quoting 
firmer rates. In the case of hematite it is understood that 
business has been done at 74s. per ton for forward delivery. 
The tone of the Glasgow pig iron warrant market has been 
very firm throughout the week. Business has not been 
active, the total turnover not exceeding 9000, but prices 
have continued to advance. Cleveland iron closed at 
53s. 74d. per ton cash buyers, showing a gain of Is. 34d. 
per ton compared with the preceding week. 


Quotations. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 
64s. 6d.; No. 3, 63s.; Govan, No. 1, 64s.; No. 3, 63s.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s.; Clyde, No. 1, 69s. 6d.; 
No. 3, 64s. 6d.; Gartsherrie, Summerlee, Calder and Lang- 
loan, Nos. 1, 70s.; Nos. 3, 65s.; Glengarnock, at Ardrossan, 
No. 1, 71s.; No. 3, 66s.; Eglinton, at Ardrossan or Troon, 
No. 1, 64s.; No. 3, 63s.; Dalmellington, at Ayr, No. 1, 
65s.; No. 3, 63s.; Shotts, at Leith, No. 1, 70s.; No. 3, 
65s.; Carron, at Leith, No. 1, 72s. 6d.; No. 3, 67s. 6d. per 
ton. 


Finished Iron and Steel. 


The Scotch steel trade now occupies a more 
encouraging position. Makers report that a fair volume 
of business is passing for delivery in the home market and 
works are well employed. Steel ship plates are being 
disposed of for £7 per ton, but makers in most instances are 
now asking £7 5s. per ton, less 5 per cent. for Clyde delivery. 
Merchants, however, continue to show an inclination to 
shade this price, although not to the same extent as for- 
merly. Prices may be quoted as follows :—Ship plates, 
£7 5s.; boiler plates, £7 10s.; angles, £7 per ton, less 5 per 
cent. for Clyde delivery. A fairly satisfactory business 
is being transacted in the export market and prices con- 
tinue firm and are as follows :—Ship plates, £7; boiler 
plates, £7 15s.; angles, £6 15s. per ton f.o.b. Glasgow. 
less 24 per cent. The various branches of the finished iron 
trade also show considerable improvement. Black sheet 
makers have been booking more business of late and the 
works have increased their production. Inquiries invol- 
ving considerable quantities have been received from Russia 
and France, while Spain and Portugal, among other 
countries, which were formerly supplied by German pro- 
ducers, are also in the market. Home prices are now based 
on £8 5s., less 5 per cent., for 7-11 gauge, delivered Glasgow. 
In the malleable iron trade conditions are improving. 
Makers report that specifications are coming to hand in 





better quantity and consequently employment has in- 
creased. Not only is this the case, but enquiries, both for 
home and export material, are on the increase, and the 
outlook is more promising. Though the costs of produc- 
tion are higher no advance has been made in malleable 
iron makers’ prices, but it is considered not unlikely that 
quotations, which at present are based on £7 12s. 6d. per 
ton, less 5 per cent. for local delivery, will be raised before 
long. 


Coal. 


The coal trade all round is more satisfactory. 
Trade in the western district has been favourable for some 
time and still continues active, and the position in the 
East of Scotland has improved to a large extent. The 
market in the west continues to gain in strength. There 
is no slackening in demand and collieries are heavily 
booked to the end of the year, while values of all grades 
of coal are high. Considerable activity prevails in the 
Lothian district, and here also the collieries are full to the 
end of the month. The position in Fifeshire is much 
stronger, and a large quantity of tonnage is now available. 
Business, however, is seriously hampered owing to a 
shortage of wagons, and representations made to the rail- 
way headquarters have been of little avail so far. The 
aggregate shipments from Scottish ports during the 
past week amounted to 180,522 tons, compared with 
183,980 in the preceding week and 341,417 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow 13s. 6d.; splints, 12s. 9d. to 15s.; navigations, 
14s. to 14s. 6d.; steams, Ils. to 13s.; treble nuts, lls. 6d. 
to 12s. 3d.; doubles, lls. 3d. to lls. 9d.; singles, 10s. 6d. 
to 10s. 9d. per ton. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 9th. 

Tae most encouraging feature of the iron and steel business 
in the States is the remarkable activity suddenly displayed in 
crude iron at all producing centres. Estimates of orders for the 
week vary but they are certainly far in excess of half a million, 
tons, some estimates placing the busi close to one million 
tons. The volume of business has gained considerably. The 
low prices are one reason. Conditions are better to-day than 
since last July. Orders for railway material are more numerous, 
but the movement is restricted. The Southern Pacific will 
soon be in the market for 1500 cars. The Atchison Railroad 
has contracted for 63,000 tons rails, bringing its present con- 
tracts for 1915 delivery up to 75,000 tons. The Dupont Powder 
Company has ordered 2000 tons structural material for factory 
extensions. All their numerous plants are working to fullest 
capacity. All the cast iron pipe makers are after big tonnages. 
A bridge to be built at Kiskuko, Iowa, will take 3000 tons. 
Users of finished steel products have much work in sight, and 
no steel. Sooner or later there will be a rush for it. As far as 
it is safe to do so, prospective buyers will anticipate their re- 
quirements. A long period of steady and low prices is probable 
because at best it will take some months to crowd the mills 
with orders that will absorb their maximum output. . One 
reason for recent activity in bars, plates and shapes was a slight 
shading in prices which manufacturers a week or two ago said 
would not be made. Export orders for war purposes are not 
reported to any extent. Neutrality has cut off some enormous 
business, estimated at probably fifty million dollars. 1t looks 
to-day as though the pig iron buying movement would expand 
until orders for 1915 delivery reached not less than three million 
tons. Ship plates are active. Merchant steel for implement 
purposes is moving still more freely. After two weeks of excep- 
tional activity in copper, a temporary lull has set in; 13 cents 
is now asked for deliveries extending over February. Brass 
and copper mills have covered requirements for the dura‘ion 
of the war. Judging from the inquiries in hand, prices will not 
remain at 13 for electrolytic. 











CATALOGUES. 





A CATALOGUE dealing with the Meno automatic compressed 
air grease cup has been sent by Lubricators, Limited, of Leeds- 
place, Tollington Park, London, N. 

DovuBLE-HELICAL gears are dealt with in a well got up cata- 
logue sent to us by the Power Plant Company, of West Drayton, 
Middlesex. Many of these gears are illustrated. 

JouN M. HENDERSON AND Co., Limited, have sent a catalogue, 
No. 51, which illustrates and describes aerial ropeways. Some 
of the ropeways dealt with are exceptionally interesting. 

F. M. FryNe anv Co., 46, Upper Thames-street, London, E.C, 
—This is a catalogue dealing with universal plain and vertical 
mi'ling machines, dividing heads, swivel vices, rotary attach- 
ments, and vertical milling attachments. 

Dawson AND Downie, of Elgin Works, Clydebank, Scotland, 
sends us a catalogue devoted to pumps suitable for land installa- 
tions. Many kinds of pumps are dealt with and suitable for 
high and low pressures. We have also received a catalogue on 
marine pumps. 

A Large catalogue dealing with the automatic vacuum brake 
has been sent by the Consolidated Brake and Engineering Com- 
pany, Limited, of 41, Moorfields, London, E.C. A long list of 
railways using this company’s brake is given, and the brake 
itself is fully illustrated and described. 

AN attractive catalogue dealing with Ruston single-cylinder 
and compound road rollers has been sent to us by Ruston, 
Proctor and Co., of 47, Queen Victoria-street, E.C. The rollers 
are thoroughly described and approximate weights, dimensions 
and other particulars of interest to buyers are given. 

‘From Erith’s Engineering Company, of 70, Gracechurch- 
street, London, we have received a catalogue dealing with 
Erith’s stokers. It describes these stokers in a clear and concise 
manner and gives illustrations of plants where these stokers 
are in use. The catalogue also contains some useful technical 
information. 

From the Smooth-on Manufacturing Company, ef 572-574, 
Communipaw-avenue, Jersey City, New York, we have received 
an interesting little booklet dealing with Smooth-on cement 
No. 7. Smooth-on iron cement No. 7 is a hydraclic chemical 
iron cement, prepared and sold in powder form, for making 
hard concrete floors for waterproofing, dustproofing and oil- 
proofing concrete, repairing cracks in concrete, &c. 

James KerrH anp BiackmMAN Company, Limited, of 27, 
Farringdon-avenue, E.C., sends a little booklet dealing with 
the Keith light. Illustrations are given showing the applica- 
tion of this light to various classes of service, and particulars 
are also included regarding the cost. Those who are interested 
in factory lighting will find in this booklet some useful informa- 
tion. From the same firm we have also received a booklet 
dealing with mill lighting. 
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PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, 
for the present, be published in an enlarged and extended form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Historic Year in the Iron Trade. 


THE year opened with Staffordshire marked 
bars at £9 per ton and £9 12s. 6d. for the Earl of Dudley’s 
brand, figures which had ruled since October 10th the 
year previous. But on January 2nd circulars were issued 
announcing a 10s. reduction, and the ‘‘ standard ”’ became 
£8 10s., with £9 2s. 6d. as the Earl’s price. Not for two 
years previously, viz., in January, 1912, had prices before 
been so low, and the ‘“‘ standard” was actually within 
10s. per ton of the lowest minimum ever touched by 
marked bars in the Midland iron trade. Trade was 
indeed in a worse position than it had been since 1908, 
although, strange to say, during the first half of 1913, 
* list’ iron had stood at as high a figure as £10 per ton. 
Manufactured iron masters when the year opened held 
very lean order books, the trade boom of 1912-13 having 
completely passed away, and second and _ third-class 
bar makers in particular being on very short time. These 
firms, in their anxiety to increase their turnover, quoted 
very low prices, merchant bars being as cheap as £6 15s. 
to £6 17s. 6d. per ton, and Lancashire and North Staf- 
fordshire “‘Crown’”’ bars £7 5s. per ton at out ports. 
Belgian No. 3 bar iron was being freely offered at £5 15s. 
delivered Staffordshire, and native common bars had been 
forced down by this continental competition to £6 12s. 6d. 
per ton. What effect the Belgian imports had had within 
a single twelvemonth will be recognised when it is stated 
that only twelve months before common bars were selling 
at £8 2s. 6d. to £8 5s. per ton Throughout 1912 the 
South Staffordshire bar iron trade was singularly free 
from foreign competition, a circumstance which accounted 
for the high price which local makers were able to command 
at the commencement of 1913. The Belgian makers were 
themselves so busily Occupied in 1912 that they were not 
able to give deliveries sufficiently early or at sufficiently 
attractive prices to tempt English buyers. Galvanised 
sheets in January of the present year were very firm at 
£11 7s. 6d. to £11 10s. for 24 w.g. sheets f.o.b. Liverpool, 
prices having risen from a minimum of £10 12s. 6d. to 
£10 15s., which they touched in the previous October, 
helped by the knowledge that a new Association was 
being formed in the trade to put an end to internai com- 
petition, which had become rampant. This Association 
became an actual fact in December, 1913, thus reviving 
a trade combination which had been non-operative for 
four years. The new body was supposed to confine its 
operations to the regulation of output rather than fixing 
any minimum seliing rates, but as the year has advanced 
the tendency has been more and more to depart from the 
original index. The galvanised sheet trade was by far 
the most active department of the manufactured iron 
business in the early months of 1914, and plain black 
sheets were quoted :—Singles (steel), £8 2s. 6d. per ton ; 
doubles, £8 5s.; and lattens, £8 17s. 6d. By April, in 
consequence of three months of continuously falling trade, 
unmarked bars, which like common bars also had been the 
subject of a good deal of continental competition, had 
fallen to £6 10s. to £6 12s. 6d. per ton, small rounds to 
£6 17s. 6d., and common bars for nut and bolt makers to 
about £6 5s. per ton. This last figure had sometimes to 
compete with Belgian No. 3 iron at £5 or less. Galvanised 
sheets in April were selling at £11 to £11 5s., with much 
competition from South Wales and the Mersey district. 
Black sheets doubles were quoted £8 and trebles £8 12s. 6d. 
Hoops were £7 5s. of either iron or steel, and gas strip 
£6 15s., or £1 15s. per ton less than the year beiore, the 
same difference also distinguishing common bar prices 
compared with April, 1913. The Midsummer quarterly 
meeting found marked bars still at £8 10s. per ton, a price 
which had ruled since January 2nd. Merchant bars 
had altered little on the April price, and the same remark 
attached to common bars. Almost the only optimism 
on the market at this time was to be found amongst the 
sellers of galvanised sheets. The quotation of £10 15s. 
to £11 remained in force, but makers were not disposed 
to book orders far ahead at these figures, and for all the 
best qualities the full price of £11 was charged. For some 
few export orders, however, £10 12s. 6d. would have been 
accepted for the minimum qualities. Black sheets were 
£7 15s. for doubles and £8 7s. 6d. trebles. 


War with Germany and Iron Trade Boom. 


In the first week in August price lists for iron 
were almost universally withdrawn. It became impossible 
to buy for delivery much ahead, and in some departments 
makers would not quote at all. As much as £7 to £7 10s. 
was asked for merchant qualities of bars, an advance of 
10s. to 17s. 6d. per ton. For nut and bolt iron, sellers asked 
£6 15s. to £7. In a time of war it had been anticipated 
that the great iron houses would advance their prices 
for marked bars £1 per ton, but the marked bar firms 
declared a rise of only 10s. per ton. Sheets, hoops and 
plates of the superior description rolled by the “list” 
ironmakers were included in the advance as well as the 
initial item of bars. Marked bars now became £9 per ton, 
Messrs. John Bradley and Co.’s brand £10, and the Earl 
of Dudley’s L.W.R.O. brand £11 12s. 6d. per ton. Earl 
Dudley’s “‘ Hurstcrown ” bars were £8 10s. basis. Messrs. 
Noah Hingley and Sons’ “ Lion”’ bars were raised to £9 
and their ‘‘ Netherton Crown” bars £8. The manufac- 
turers of gas tube strip met to discuss the position. In 
this branch there had been keen price cutting, and 
quotations were down to £6 to £6 5s., at which it was 
impossible to make a profit. To meet the fresh advance 





in pig iron,-it was accordingly decided to raise prices by 
£1 per ton, making the range of quotations £7 to £7 5s. 
With the competition from continental firms removed, 
makers considered this a good time to make an effort 
to re-establish the association which had been dissolved 
only in May. Makers of galvanised sheets having any 
considerable stocks of spelter seemed to be in a position 
to make big profits. Spelter rose immediately from £21 
per ton to £25 and £30, and ultimately touched £45, and 
it was reported at the time even in a few instances £50 
per ton. These enormous advances were largely caused 
by drastic action by the military authorities, who feared 
lest there should be insufficient spelter in the country to 
fill their wants in respect of galvanised sheets needed for 
camp hospitals, &c. They therefore commandeered all 
the supplies in the country and opened a Government 
office in Birmingham, through which only galvanisers 
could secure spelter for their private trade. 


How the War Inflated Pig Iron. 


The declaration of war had an immediate stimu- 
lating effect on the pig iron trade. Makers—with prices 
previously down at the minimum—instantly became 
inflated, and 2s. advance took place at once. People who 
had to enter the market found themselves completely at 
the mercy of producers, and by the second or third week 
in August consumers were asked to give advances varying 
from 5s. to 7s. 6d., and in the case of fresh customers, 
even 10s. per ton over the rates prevailing before the 
declaration of war. Some sellers of Derbyshire foundry 
iron would not take less than 65s. per ton, and their forge 
iron was 60s. to 62s. 6d. delivered, while other Derbyshire 
makers withdrew all prices. Northampton iron houses 
would only consider offers at 58s. 6d. to 60s. for forge, 
others asked 62s. 6d., and several made it known 
they would only consider prices by special request. 
Staffordshire part-mine iron was quoted in some quarters 
at 57s. 6d. per ton, and other makers were asking more. 
The firm of Roberts, Limited, of Tipton Green Furnaces, 
advised that foundry iron had been sold at 65s. per ton 
and forge iron at 60s. T. and J. Bradley and Sons, 
Limited, advised that their new prices for forge iron were : 
—Part-mine 60s., all-mine 65s. and X.L.W.B. 85s. 
Their foundry iron prices became :—Part-mine 67s. 6d., 
all-mine 75s. and X.L.W.B. 92s. 6d. On the open market 
Staffordshire cold blast all-mine iron was mostly quoted 
£6 10s. per ton. MHot-air all-mine iron was generally 
raised 5s. per ton. The Lilleshall Company, Limited, 
Shropshire, advised that its current prices were :—Cold 
blast iron, £6 12s. 6d. per ton net, delivered in the Midlands ; 
and hot blast, £3 15s. per ton net. A most significant 
feature of the market was that owners of idle blast furnaces 
prepared them for re-lighting, and bought cokes, but the 
restart, it was explained, would be a matter in many 
cases. which could not be put in operation under two 
mon 


Trade of the Week. 


On the week the movement by iron consumers 
to strengthen stocks is quietly proceeding, a fair amount 
of business being put through. Market interests are 
advancing very guardedly, however, the main concern 
being to foster the improved feeling which has this month 
been engendered. Producers are careful about forward 
commitments, holding that indications point to a higher 
range of prices in the new year. A large proportion of the 
orders continues directly or indirectly related to the war, 
and includes considerable exports of constructional material 
to France. Makers of Staffordshire branded bars are in 
a good position and have work to carry them some dis- 
tance ahead. There is no immediate prospect of the basis 
price of £9 per ton being altered. Second-class bars are 
also in better request and values are hardening. The mini- 
mum of the best houses is £7 5s. ranging to £7 7s. 6d., 
delivered Birmingham. Merchants are buying more freely, 
as no doubt stocks were being depleted beyond the margin 
of safety. Nut and bolt iron remains at £6 17s. 6d. to £7, 
delivered in the Darlaston and Wednesbury districts. 
Galvanised sheets have not so far been advanced as a result 
of the increase in the price of spelter. The volume of 
business is not sufficiently strong to force things up. The 
week’s quotations are £11 to £11 5s. for export and £11 10s. 
for the home trade, and until the overseas demand shows 
signs of being renewed to a reasonable extent there is 
not likely to be any change. The home trade is a little 
better than recently. Merchants are buying more freely, 
an indication that they have come to the conclusion that 
prices are not likely to fall further. The demand for black 
sheets is quiet and is not likely to be better until galvanisers 
receive more foreign support. Sales of raw material are 
maintained at a fairly high level, although there is not any 
pressure. Makers in the district of Derbyshire and 
Northamptonshire, from which large Midland supplies 
are obtained, are in a strong position, and hesitate to sell 
forward in big quantities at present rates. One large 
Northamptonshire firm is not on the market at all, as it 
has sold as much as it cares to do. A lot of scrap is 
also being sold and supplies are none too plentiful. _ North- 
amptonshire forge was quoted at 51s. 6d. to 53s.; Derby- 
shire, 54s. to 55s.; and Staffordshire part-mine, 54s. to 
55s. Speaking of the condition of the pig iron market 
as a whole, it may be fairly reported that the buying 
movement which commenced recently has gathered con- 
siderable impetus and numerous inquiries are now ‘ out”’ 
for supplies over the first quarter of the new year. A fair 
weight of metal has been sold, and the position has so far 
improved ‘that smelters have further raised prices all 
round by about ls. per ton on an average. 


Advance in Prices of Steel Joists. 


The steel market rules exceptionally strong. 
Joists have now been advanced 5s. per ton, making the 
new basis £7 10s. This movement had been generally 
expected in view of the recent increase in the price of 
sections. Makers of both sections and joists are well 
employed and specifications are being placed freely. 
Makers have orders to go on with for a good portion of 
next quarter. Orders are being received not only for 
structural work, but also for rolling stock and general 
assortments. The basis price of angles is £7 7s. 6d. In 
respect of steel half-products it is to be reported that a 
better inquiry rules for sheet bars, and quotations are 
distinctly firmer at £5 5s. to £5 7s. 6d. for Bessemer and 





£5 7s. 6d. to £5 10s. for Siemens. Billets are again rather 
dearer, Bessemer being quoted from £5 10s. to £5 12s, gq 
and Siemens from £5 12s. 6d. to £5 15s. F 


North Staffordshire Steel and Iron Trades, 


North Staffordshire steel makers are busy dea]. 
ing with a large influx of orders on account of war material 
and to deal with the pressure overtime is being workeq’ 
Shell steel for the British and French Governments jg jy, 
urgent demand, but there is also a considerable call fop 
steel for wagons and for general constructional wor 
required at the front. Very few orders for general stee| 
are being booked, and these are subject to delay owing to 
the urgency of warorders The activity insteel has revived 
the demand for pig iron somewhat, but local smelters are 
using the great bulk of the metal for their own recuire. 
ments. Little business is being done in finished iron, 
which remains at the old rates, crown bars being £8 and 
iron plates £9 per ton. 


Miscellaneous. 


In all those Birmingham trades supplying the nival 
and military authorities production is maintained at. the 
highest possible output, and in many factories plants are 
being kept running the full twenty-four hours on the : hift 
system. In trades not affected by war orders there js 
also almost invariably a continuous improvement. Bir. 
mingham manufacturers’ plans for the production of 
goods formerly obtained from abroad are now matu: ing. 
This business is helping to make up for the slackiess 
there is in the export trade. There is, fortunately, little 
difficulty in getting supplies of raw materials of all surts. 
Prices of materials, however, in most departments have 
advanced considerably, and the industrial activity in the 
large centres concerned in the manufacture of war stores 
is having a stimulating effect on the consumption of 
general goods. The question of War-office and Admiralty 
contracts has been debated by the Dudley Chamber of 
Commerce, It was stated that a large volume of the Dudley 
chain trade of the lighter sort usually patronised by the 
War-office had been captured by Walsall and Wolver- 
hampton firms, and complaints were made that “in some 
instances three profits were being paid owing to the system 
of sub-contracting.”” Mr. Bloomer contended that the 
system should be so altered that the manufacturers could 
obtain the orders direct. The secretary thought that 
practically all the chains ordered from Walsall firms had 
been for the saddlery trade. Mr. Bloomer said that was 
not so; the greater percentages of the chain had been 
required for artillery wagons. It was decided to send a 
requisition to the War-office that the chain makers of the 
district should be allowed to see the samples of Govern- 
ment requirements at Birmingham. 

LATER. 

The Birmingham Chamber of Commerce has this week 
issued a booklet giving in concise form the causes which 
involved Great Britain in war. The statement has been 
drawn up so that the members of the Chamber should 
circulate it among their overseas customers. It is also 
suggested that the members should send to their export 
customers a copy of the pamphlet published by the 
Foreign-office which contains the whole diplomatic corre - 
spondence. Both these proposals are wise ones. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Tuesday. 
Confidence Increasing. 


On all sides, in connection with the iron trade, 
there is a growing feeling of confidence in improved business 
in the near future. No doubt speculative influences have 
had some effect in stiffening prices, but in this district 
buying has been going on on a fair scale for some time past. 
Scotch pig, of which no great weight now comes into this 
district, was exceedingly strong and brought full quot- 
ations. In some case quotations have been withdrawn 
for hematite, and it is stated that there is very little in 
second hands. We shall probably see no further change 
until after the new year. In finished iron and steel the 
feeling continues exceedingly strong, and up to £6 per ton 
is asked for English billets. There is a small quantity of 
foreign billets on offer at around £5 7s. 6d. per ton. Copper 

resents no new feature, but quotations are a shade easier. 
Sheet lead and English tin ingots are unchanged. 


Quotations. 


Lincolnshire No. 3 foundry, 61s.; Staffordshire, 
59s. to 60s.; Derbyshire, 59s. to 62s. 6d.; Middlesbrough, 
open brands, 63s. to 63s. 6d.; Scotch, nominal. Gart- 
sherrie, 69s. to 69s. 6d.; Glengarnock, 67s. 6d.; Eglinton, 
Monkland, 67s.; Summerlee, 70s., delivered Manchester. 
West Coast hematite, 71s. 6d. to 72s. 6d.; East Coast 
ditto, 69s. to 70s., both f.0.t. Finished iron: Bars, £8 5s.; 
Lancashire hoops, £9 2s. 6d.; Staffordshire ditto, £9 2s. 6d; 
sheets, £9 7s. 6d. Steel: Bars, £7 15s. to £8 5s.; steel 
hoops, £8 15s. to £8 17s. 6d.; plates for tank, girder, and 
bridge work, £7 10s. to £7 15s.: English billets, £5 15s. to 
£6; cold-drawn steel, £10 10s. to £11. Copper: Sheets, 
strips, &c., £78 per ton; small lots, 9}d. per pound ; 
rods, £76 per ton; small lots, 9}d. per pound; tough 
ingots, £63 10s.; best selected, £64 10s. per ton; copper 
tubes, 10jd.; solid-drawn brass tubes, 83d.; brazed brass 
tubes, 94d.; condenser tubes, 93d.; condenser plates, 
8d.: rolled brass, 7?d.; brass turning rods, 84d.; brass 
wire, 7?d.; yellow metal, plates, 8d. per pound. Sheet 
lead, £24 10s. per ton. English tin ingots, £155 10s. per 
ton. 


The Lancashire Coal Trade. 


The market presents no particular fexture, 
although the feeling is exceedingly steady for all classes 
of fuel. Quotations :—Best Lancashire house coa!, 17s. 8d. 
to 18s. 10d.; good medium, 16s. 2d. to 17s.; domestic 
fuel, 13s. 5d. to 14s. 5d.; screened steam coal, lls. 6d. to 
13s.; slacks, 8s. to 10s. per ton at the pit, 
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The Engineering Trades. 


The year is terminating on the whole very satis- 
factorily for the engineering trades of this district. The 
makers of machine tools are perhaps better employed than 
any other branch and night shifts are usual. They are 
handicapped to some extent by difficulties in obtaining 
materials and skilled labour. Electrical engineers and 
makers of power plants suitable for naval purposes are 
also in @ happy position for orders, and it is quite sate to 
say that no firm possessing the necessary equipment of 
machine tools need look far for work, which is being given 
out by the large armament firms without stint. Gun 
mountings, breeches, shells, mines and ammunition work 
is very plentiful. It is unfortunate that the textile 
machinery trade remains so unsatisfactory, but even in this 
branch there are some firms who have been able to adapt 
their tools to the production of implements of warfare. 


rhe Government's Dyestuffs Scheme. 
It is reported that definite steps have already 


. heen taken towards putting the Government’s dye works 


scheme into operation by the absorption of a large dye 
works at’ Huddersfield The works are being greatly 
extended, and it is anticipated that the new premises will 
be completed in the autumn of next year. 


Experiments with Reinforced Materials. 


On December 16th a paper on “ Some Experi- 
ments with Reinforced Materials Examined by the Aid 
of Plane Polarised Light ” was read by Mr. H. E. Lance 
Martin before the Liverpool Engineering Society. In the 
paper three theories on the flexure stresses in reinforced 
beams were considered. The first theory is due to M. 
Hennebique, who assumed that the compressive stress 
is uniform throughout the compression area and also that 
the moments of the compressive forces are equal to the 
moments of the tensile forces, both sets of moments being 
taken about the neutral axis. The author said that these 
assumptions are wrong, but by a very extensive experi- 
mental investigation M. Hennebique obtained certain 
constants which, when used in his formula, give safe 
results. The second theory due to Prof. W. Kendrick 
Hatt aimed at demonstrating that the compressive stresses 
followed a parabolic law. The author said that the 
actual workingof Mr. Hatt’s formule was troublesome and 
that. they will ultimately give way to the third theory, 
namely, that of M. Koenen. This is the straight-line 
law. The object of the experiments was to compare the 
results obtained with the above theories with actual 
measurements made by a well-known but little used 
method. This consists in examining while under stress 
transparent substances such as glass or celluloid by the 
aid of polarised light. Celluloid strengthened with mild 
steel wire was used throughout and the author came to 
the following conclusions :—That a plane section of a 
beam remains a plane when bent; if there is any initial 
stress in either material it is so small that it can be 
neglected ; the moduli of elasticities remain constant ; 
the reinforced material may be assumed to take no tension 
provided that the percentage of reinforcement is high 
enough to bring the neutral axis close to the reinforce- 
ment ; and that the band stress between the two materials 
may be taken as perfect within the limits of the pull-out 
stress as determined by direct experiment. 


Filter Plant for Oldham. 


Mather and Platt, Limited, are now engaged on 
a plant for the Oldham Corporation Waterworks, com- 
prising eighteen filters each 9ft. diameter, to deal with nearly 
three and a-half million gallons of water per day. The 
makers have, we understand, achieved a notable success 
with their new apparatus for cleansing the filtering medium. 
This has been widely adopted and has proved to be efficient 
and economical, 


Barrow-tn-Furness, Tuesday. 
Hematites. 


The condition of the hematite pig iron trade is 
one of steadiness. Throughout the district the works are 
well employed and a large output of metal is being main- 
tained. The whole of this output is finding immediate 
ecnsumption. The trade is wholly on home account and 
prospects altogether are satisfactory. Makers are quoting 
72s. to 73s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. There is a good steady demand for 
special sorts of iron. This trade has been increased since 
the outbreak of the war and represents an important part 
of the district’s activity. This iron is quoted at 76s. to 
82s. per ton. Nothing is being done in warrant iron. The 
quotation is at 66s. per ton, and the stores of warrants 
represent in the aggregate 4011 tons. 


Iron Ore, 


For iron ore there is a good demand on local 
account, and this is likely to be the fact for some time to 
come, On general account the trade on offer continues to 
he satisfactory and prices are well maintaine}, 13s. 6d. 
to 15s. 6d. per ton being quoted for good average sorts, 
and the best ores are at 20s. 6d. per ton net at mines. 
lrish ores were imported into Barrow last week. The 
demand for Spanish ores is steady. There were no arrivals 
in Barrow last week. This class of ore is quoted at 16s. 
to 188. per ton delivered to West Coast furnaces. 


Steel. 


There is a fair amount of activity in the steel 
trade, but the whole of the plant is not employed. At the 
Barrow works the plate mill is being overhauled after a 
long continuous run and for the time being no steel ship- 
building material is being turned out in the district. 
tails are being rolled and there is activity in the wire and 
hoop mills, and billets have been rolled for South Wales. 
"he demand for rails is easy, with heavy sections at the 
lessened rate of £6 2s. 6d. to £6 7s. 6d. per ton. Light 
rails are at £7 10s. to £8 per ton, and heavy tram sections 
are at £7 15s. per ton. Both these two sorts represent a 
uiet business. Ship plates are quoted at £7 7s. 6d. to 


‘7 15s. per ton, with boiler plates at £8 5s. to £8 10s. per 
ton, Hoops are a fair request at £9 5s. per ton. 





Shipbuilding and Engineering. 


Both these trades are very busily employed. 
The men are wholly engaged on warship work and the very 
smallest of holidays will be observed at Christmas time. 
Boilermakers and ironfounders are very busy. 


Fuel. 


There is a full demand for coal, and good steam 
sorts of either Lancashire or Yorkshire coal are at 15s. to 
16s. 6d. per ton. Coke is in big request and East Coast 
sorts are quoted at 20s. to 22s. 6d. per ton delivered, with 
Lancashire qualities at 16s 6d. per ton. The shipping 
trade is quietly employed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions, 


NATURALLY business was disturbed to a consider- 
able extent by the bombardment, but it quickly recovered, 
and the year is closing with trade in a more satisfactory 
condition than could ever have been expected considering 
that during nearly half of the period the country has been 
engaged in so great a war. At no time in the history of 
Northern trade were so many firms engaged in the manufac- 
ture of materials for the purpose of carrying on war and 
the output of material of that kind was never so large. 
Work is in progress night and day and on Sundays. Many 
of the firms were willing to abandon the Christmas holidays 
entirely if the men had consented, and the holiday is being 
restricted to two days. During the past few days many 
complaints have been made regarding the serious delays 
in the carrying of merchandise on the railways. The 
irregularity of the service is the cause of much inconveni- 
ence and loss to traders, more especially in the heavy 
branches, who find it difficult to obtain deliveries of fuel 
and raw materials. 


Cleveland Iron Trade. 


The tone prevailing in the North of England and 
Cleveland pig iron trade is decidedly steady. ‘The effects 
of the naval raid, which immediately checked business, 
now appear to have left the market and consumers are 
coming forward very treely. Practically the whole of the 
make of pig iron is being taken up, nearly all the output 
being absorbed by home consumers. Thus the statistical 
position promises to improve, especially as there is very 
little likelihood of the make being increased owing to short- 
age of labour due to so many workmen having joined the 
colours. Altogether traders speak hopefully, and there is 
certainly an undertone of cheerfulness in the market in 
spite of the disturbing events of the last few days. There 
could hardly be greater evidence of the calmness which 
prevails than the fact that the high level of prices has 
been steadily maintained. Shipments of pig iron this 
month are very small and the total for December looks 
like being the lowest for years past. Stocks of pig iron 
in the public warrant stores stand at 102,000 tons, having 
been reduced by close upon 3000 tons since the beginning 
of the month. No. 3 G.M.B. Cleveland pig iron is 54s.; 
No. 1, 56s.; No. 4 foundry, 53s. 6d.; No. 4 forge, 53s.; and 
mottled and white iron each 52s. 6d., all for early delivery. 


LATER. 


The Cleveland iron market has developed a 
remarkably strong tone. Values are moving up rapidly 
and they are now higher than for nearly fifteen months 
past. A strong feature of the trade at the present time is 
that little or no iron is being put into stock by the makers, 
while the stock in the public warrant stores is being drawn 
upon. The demand of the consuming trades especially 
is on a very large scale, and so far as can be seen there are 
no signs of any easing off for some time to come. The 
general market quotation for No. 3 G.M.B. Cleveland pig 
is now 54s. 3d., although some makers quote. up to 54s. 6d. 
No. 1 has advanced to 56s. 3d.; No. 4 foundry, 53s. 9d.; 
No. 4 forge, 53s. 3d.; and mottled and white iron each 
52s. 9d., all for early delivery. 


Hematite Pig Iron. 


There is very little change to report in the East 
Coast hematite pig iron trade. Values are not varied on 
that account and both producers and merchants are looking 
forward to a renewal of great activity when the existing 
contracts are nearing completion. They are in a strong 
position, having good order books, and are able to hold 
the market firm for coming contracts. The whole of the 
output is fully taken up, but makers are becoming some- 
what anxious as to the future. Ore supplies are not 
coming forward with anything like the regularity of a 
few weeks ago owing to the scarcity of shipping facilities 
and dangers of navigation in the North Sea. The price 
of hematite is steady and mixed numbers are being freely 
disposed of at 70s. for early delivery. 


Iron-making Materials. 


The phenomenal scarcity of tonnage seriously 
affects the foreign ore trade. With the freight already 
up to 9s. from Bilbao to Middlesbrough merchants cannot 
possibly do business except in the now extremely unlikely 
ease of having freight actually in hand, and so are not in 
a position to quote. At the moment and in the circum- 
stances 23s. 6d. would appear to be a low estimate for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees. Coke 
is reported to be somewhat scarce and sales are not being 
pressed. Average furnace kinds are fully 17s. 9d. delivered 
at Teesside works, and some sellers ask up to 18s. 


Manufactured Iron and Steel. 


The conditions in the manufactured iron and 
steel trades are very strong and encouraging. The works 
are so busy and pressed for deliveries that it has been 
generally arranged that they should not be closed down 
longer than Christmas Day and the day following. The 
demand for all descriptions of material has broadened 
appreciably during the last few weeks and manufacturers 
take a very hopeful view of their prospects. The steel 





trade is now receiving a much greater measure of support 
from the shipbuilding industry and some substantial 
orders are reported toe have been placed. Values show a 
marked upward tendency. The following are the principal 
market quotations :—Common iron bars, £8 to £8 2s. 6d.; 
best bars, £8 7s. 6d. to £8 10s.; best best bars, £8 15s. to 
£8 17s. 6d.; packing iron, £6 5s.; iron ship angles, £8 ; 
iron engineering angles, £7 10s.; iron ship plates, £7 5=. 
to £7 10s.; iron girder plates, £7 5s. to £7 10s.; steel bars, 
Siemens, £7 15s.; steel bars, basic, £7 10s.; steel ship 
angles, £7 5s.; steel ship plates, £7 10s.; steel boiler plates, 
£8 5s.; steel engineering angles, £5 15s. to £6; steel sheets, 
singles, £8 5s. to £8 7s. 6d.; steel sheets, doubles, £8 10s. 
to £8 12s. 6d.; steel strip, £7 5s. to £7 7s. 6d., all less 24 per 
cent. Heavy steel rails, £6 5s.; steel railway sleepers, 
£7 net f.o.b. Cast iron chairs, £4 5s.; east iron pipes, 
fin. to 2}in., £6 7s. 6d.; 3in. to 4in., £5 7s. 6d.; 5in. to 
8in., £5 12s. 6d.; 10in. to 16in., £5 15s.; 18in. to 24in., 
£5 15s.; cast iron columns, plain, £7 7s. 6d.; floor plates, 
£3 10s., f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


Strong confidence in the continuance of highly 
remunerative freights is inducing shipowners to place good 
orders for new tonnage and a large amount of new work 
is reported. The Northumberland Shipbuilding Company 
has booked an order for a large cargo steamer for Woods, 
Tyler and Brown, London, and also for a 7000-ton collier 
for Cory and Co., London, while Blumer and Co., of 
Sunderland, are to build a cargo steamer for a Newcastle 
firm, and Farrer, Graves and Co., of London, have ordered 
two large steamers from Richardson, Duck and Co., of 
Stockton. The various branches of the engineering trade 
are well employed, the work in hand guaranteeing a busy 
state of affairs for some months ahead. 


The Coal Trade. 


The bombardment of the North-East Coast 
has more or less dislocated business in the ordinary coal 
market. In the contract market for coals considerable 
activity has been noticeable and several transactions have 
been recorded. News has been received of the allotment 
of the Swedish State Railways contract for 130,000 tons 
of steam coals. Over 50,000 tons of the order have come 
to this district. ‘The business is said to have been secured 
by Swedish merchants who have guaranteed the tonnage. 
In addition to the above the Swedish State Railways have 
contracted for 25,000 tons of Broomhill coals to be de- 
livered during January to March. In Durham bunkers 
several contracts aggregating 100,000 tons have been 
arranged for delivery over next year at 11s. 3d. to 11s. 44d. 
for ordinary unscreened. Two contracts, aggregating 
120,000 tons of second Durham gas coals have been 
arranged at lls. 3d. for delivery over next year. The 
North-Eastern Railway Company is steadily renewing 
contracts for its requirements over next year, and so far 
renewals are taking place on the basis of 6d. reduction for 
Durhams and 3d. for Northumberlands. The shortage 
of tonnage continues to play havoc with the collieries, and 
in many cases work has to be suspended for days in suc- 
cession. Freight rates are too high to encourage merchants 
to consider any business except such as they are bound 
to arrange in order to work off their most pressing require- 
ments. Market quotations are as follows :—Northumber- 
lands: Best Blyth steams, 13s. to 13s. 6d.; seconds, 
12s. 6d.; Tyne prime steams, 12s. to 12s. 3d.; second 
Tyne steams, 10s. 6d. to 11s.; D.C.B. smalls, 7s. 9d. to 
8s.: Tyne prime smalls, 8s. 9d. to 9s.; seconds, 7s. 6d.; 
households, 14s. Durhams: Best gas coals, 12s. 6d.; 
second gas coals, 10s. 9d. to 11s.; special Wear gas, 13s. 
to 13s. 3d.; coking, unscreened, 9s. 6d. to 10s. 6d.; coking 
smails, $s. 3d. to 10s.; ordinary bunkers, 10s. to 10s. 3d.; 
best bunkers, lls. 43d.; specials, 12s. 6d. Best foundry 
coke, 20s. to 21s.; blast furnace coke, 17s. 9d.;\ gashouse 
coke, 12s. 3d. 


Tapped Furnaces under Shell Fire. 


An incident connected with the bombardment 
of the Hartlepools which reflects the coolness of the work- 
men under shell fire occurred at the West Hartlepool Steel 
Works. During the bombardment the smelters at the 
various furnaces continued at work, and at 8.30, when the 
shelling of the town was at its height, one of the furnaces 
was tapped and 100 tons of steel dealt with. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


To all intents and purposes operations of any 
magnitude for loading this month terminated on 
the Cardiff market at the end of last week, and 
as a consequence practically the only business since 
has been the picking up of small parcels which were 
required for the completion of cargoes, for which in most 
cases very high figures have had to be paid. As indicated 
last week, values were mounting upwards, and before the 
week was out there was a further advance on the prices 
which were given. In practically all classes of coals, 
excepting best Admiralties, which are out of the market 
and therefore purely nominal, higher figures were reached. 
Stems filled up so rapidly for this month’s shipment that 
few, if any, collieries were in a position to entertain any 
fresh business of any amount, and for small lots which 
might possibly be spared they could command pretty 
well their own prices. There was no lack of tonnage, and 
the difficulty has been to secure loading berths. The 
pressure upon the loading facilities at all the docks has 
been heavy, and is likely to continue so for this month 
at any rate. A number of shipowners were reported to 
have been caught running their boats up for spot loading, 
owing to the fact that merchants experienced extreme 
difficulty in arranging for the coals, and the inevitable 
result has been that the freight market lost its firmness. 
Owners in order to place their boats have had to accept 
lower figures, more particularly for the Mediterranean 
ports and for the near trades freight values have also 
weakened. For the time being, at any rate, it is practically 
certain that the freight market has reached its zenith, 
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but in many quarters the opinion is held that rates are 
likely to come down very considerably in the future, 
especially if the scheme for utilising detained German 
tonnage goes through. Some apprehension in this respect 
is felt among shipowners, notwithstanding the statement 
at the Cardiff Chamber of Commerce on Friday last by a 
leading member that there would be a good demand for 
tonnage even assuming that all the detained German 
vessels were given employment, either as Government 
transports or hired out for use of the trading community 
in general. The prospect of this tonnage being made use 
of at any rate has had the effect of making merchants 
more inclined to abstain from future business in expecta- 
tion of a falling in values. The Board of Trade statement 
after sixteen weeks of the war showed that the number 
of German vessels captured was 80, and those detained 
in British or Allied ports 166. Assuming that the gross 
tonnage is placed at the moderate estimate of half a million 
tons, it is obvious that this quantity suddenly becoming 
available for transportation purposes. whether for the 
Government service or for the ordinary trader, must have 
a very material effect in reducing the scarcity of supplies. 
As far as can be seen, the prospects are that freights 
will show a decline, while coal values will improve. The 
demand for coal from this district would with anything 
like reasonable freight rates increase rapidly, while another 
factor which undoubtedly operates to the advantage of 
South Wiles is the uncertainty of consumers getting 
supplies from the North-East Coast. The possibility of 
raids by German cruisers and restrictions by the Admiralty 
upon navigation are calculated to induce buyers abroad to 
look more and more to South Wales for their fuel. When 
labour troubles in South Wales were so frequent a couple 
of years or so ago considerable business was lost to this 
district because consumers could not be sure of getting 
regular delivery. The same thing now applies to some 
extent in regard to the North, and therefore coalowners 
and merchants generally look forward to very heavy 
demands from South Wales in the future. 


LATER. 


The coal market continues to take on a firmer tone, 
not only for loading this month, but also for January 
shipment. In fact, current prices are being quoted for 
January loading, and as things are, indications point to 
very strong conditions prevailing for some time. There 
has not been much quotable movement in the very best 
and superior second Admiralties, but in almost all other 
descriptions of large coal a pronounced advance in values 
has come about. Even at these figures coals are practically 
unobtainable for this month except in the case of small 
parcels for which buyers have to pay the very top prices 
demanded. Dry coals are firm at 19s. to 20s. for best and 
18s. to 18s. 9d. for ordinary qualities, but Monmouth- 
shires especially are scarce, and are really little more than 
nominal at 18s. to 18s. 6d. for best black veins, 17s. to 
17s. 6d. for Western Valleys, 16s. 6d. to 17s. for best 
Eastern Valleys, and 16s. to 16s. 6d. for inferior Easterns. 
No. 3 Rhondda large has advanced to 18s. to 18s. 6d. 
and through coals to 15s. to 16s., smalls remaining un- 
changed at. 13s. to 13s. 6d. No. 2 Rhondda large is better 
at 14s. 6d. to lds. 6d., and through coals at 12s. 6d. to 
13s. 6d. Smalls generally well maintain recent figures, 
but show no particular movement. Patent fuel shows an 
improving tendency, while pitwood is strong but indefinite 
in value. Sellers continue to ask 30s., owing to supplies 
being so limited, but there are very few buyers about at this 
figure. Only in a case where supplies are urgently needed 
to keep work going at the pits would 30s. be conceded, 
and taking the mean between sellers’ and buyers’ ideas 
under ordinary circumstances values would be about 
26s. to 27s., which, however, is purely nominal. 


Contract Business. 


Further business over 1915 is reported. The 
Central Argentine Railway Company has _ purchased 
supplies of superior second Admiralty coals, but the 
quantity is not definitely known. In the case of one 
colliery 50,000 tons have been sold at 19s. net, while 
ordinary second Admiralties have been disposed of over 
next year at 18s. 6d. A considerable quantity of ordinary 
dry coals has been contracted for round about 17s. to 
17s. 6d., which is an advance of about 2s. per ton on 
expiring contracts. It is now reported that the French 
State Railways Administration has taken from 100,000 
tons to 150,000 tons of Cardiff or Newport smalls for 
delivery over the next two months. 


Contracting for 1915. 


Some idea of .the opinion held in coalowning 
circles as regards future business is to be obtained from 
their attitude regarding contracts for next year. In some 
instances, collieries have sold all that they are prepared 
to on contract, and now prefer to hold the remainder in 
anticipation of being able to effect sales on the current 
market at very good figures. There are instances in which 
collieries have not as yet contracted for 1915, even with 
their old and regular customers, and, in fact, where they 
have sold over next year to their old clients they have 
curtailed the quantity as compared with the past year. 
It is therefore evident that coalowners expect the diminu- 
tion in output to continue, or the demand likely to be 
exceptional or perhaps both, thus justifying their action 
in cutting down supplies to contractors and demanding 
higher prices as compared with expiring contracts. So 
far as is known, there has been no fresh contracting in 
Admiralty quality coals and none as yet in the very best 
descriptions, but in the case of ordinary second Admiralties 
it is understood that one well-known company which 
sold at 18s. to old customers and did some business with 
other firms at 18s 3d., has now closed its books. As 
regards Monmouthshire coals, the prices asked by coal- 
owners have undergone very material change, and higher 
figures all round are quoted over next year. Best black 
veins are now talked of about 18s., while Western Valleys, 
which have sold over 1914 at 16s. 6d. and 16s. 9d., are 
holding for 17s. to 17s. 6d. and best Easterns 16s. 6d. to 
17s. A very big business is reported to have been carried 
through in small coals at the prices previously mentioned, 
viz., from 10s. 6d. to Ils. 3d. for best bunkers, 9s. 6d. 
to 10s. for second qualities, and 7s. 6d. to 9s. for superior 
cargo descriptions, but it is very doubtful whether in any 
class top figures can be repeated, at any rate for the time 
being, as owners p.efer to wait 





Current Business. 


During the past few days the chief attention of 
shippers has been directed to getting vessels loaded and 
despatched rather than entering into fresh transactions, 
and so far as this month is concerned business is practically 
finished. Collieries have sufficient orders on their books 
to attend to without concerning themselves about business 
for early loading. The pressure for supplies is heavier 
than has been the case for some time past when holidays 
have been approaching. This is partly due to the fact 
that owing to bad weather tonnage was thrown out of 
position and vessels during the past week have arrived 
in good numbers and caused congestion. On previous 
occasions merchants have as a rule taken the precaution 
to get their supplies away early in order to avoid delay 
when the holidays have come along. The position of 
collieries has been so strong that for small parcels of coals 
that they could spare enhanced prices have been obtain- 
able. Admiralty coals have improved—that is, excepting 
the tip-top qualities, which are practically unavailable. 
Superior seconds range about 19s _ to 19s. 6d., and ordinary 
seconds 18s. to 18s. 6d., as against about 17s. 3d. to 
17s. 6d. a little over a week ago. Best dry coals, which 
recently were not relatively as good as other descriptions, 
have jumped to 19s. to 20s., and ordinary drys command 
18s. to 18s: 9d. Monmouthshires have ‘also hardened, 
and are on the basis of 17s. 6d. to 18s. for best black veins, 
l6s. 6d. to 17s. for Western Valleys, and 16s. to 16s. 3d. 
for best Eastern Valleys. Nos. 2 and 3 Rhondda are not 
materially altered, but are firm, while small coals have 
displayed unusual strength and have touched higher 
figures than at any time this year. For best bunkers 
salesmen have demanded 12s. 3d. to 12s. 6d., and for 
second qualities Ils. 9d. to 12s., while cargo descriptions 
have advanced considerably and best qualities are now 
up to 10s. 6d. Washed smalls, nuts and peas continue a 
good market with patent fuel steadier and coke firm. 


Pitwood. 


Pitwood has appreciated as the result of wagons 
not being so difficult. There is very little wood about, 
and particularly for smaller sizes the demand has been 
good. Sellers have been holding for higher figures as 
supplies are scarce, and values are nominally round about 
27s., some importers holding for 30s. Messrs. Evans and 
Reid, of Cardiff, have a cargo in from Newfoundland. 
This is an experiment on their part, and it will be interest- 
ing to see the result, and what the colliery people who buy 
it think of it. Mr. Reid, speaking at the Chamber of 
Commerce, pointed out that it was by no means a cheap 
cargo, and that the lowest price for wood from Newfound- 
land was not as low as supplies could be obtained from 
Finland. 


Labour Situation. 


Work in the coalfield has been better and more 
regular than for some weeks past, and is likely to continue 
so for a week or two at any rate, if not longer. The 
governing factor is the tonnage position and not the 
demand for coal, as orders are plentiful, and it only 
remains for the supply of vessels to be adequate for work 
in the coalfield to be good, especially as labour is so scarce 
with men continually leaving. The official holidays in 
the coalfield are Christmas Day and Boxing Day. Coming 
as they do on Friday and Saturday, the resumption of 
work is likely to be on a better scale than usual on Monday. 
Work on the docks has not been so good again this week, 
as there has been a further falling off in imports of pit- 
wood, iron ore and general cargo, but in the ship-repairing 
yards employment is exceptionally brisk. South Wales 
is in this industry feeling the effect of the falling off in 
shipping on the East Coast, and the improvement in work 
in this district manifested a few weeks ago promises to 
continue. With regard to cutting out German trade 
by establishing industries, the Cardiff Technical Schools 
Committee is keenly alive to the matter, and it is proposed 
to call a conference early in the new year of traders and 
leaders in the various branches of industry to consider 
the whole question. The main factor is naturally finance. 
In reply to a letter from the Committee the Board of 
Trade wrote that while not excluding the possibility that 
there might be special cases which might require con- 
sideration on their merits, the Board was not in a position 
to make any special statement on the subject. Every 
encouragement would be given to enterprise, but the 
Board did not advise the Committee that they should 
rely on special Government financial assistance. 


Approximate Quotations. 


Steam coal: Best Admiralty large, 20s. to 21s.; 
best seconds, 19s. to 19s. 6d.; seconds, 18s. to 18s. 6d.; 
ordinaries, 17s. to 17s. 6d.; best drys, 19s. to 20s.; ordinary 
drys, 18s. to 18s. 9d.; best bunker smalls, 12s. 3d. to 
12s. 6d.; best ordinaries, lls. 9d. to 12s.; cargo smalls, 
9s. 6d. to 10s. 6d.;. inferiors, 8s. to 9s.; washed smalls, 
lls. 6d. to 12s. 6d.; best Monmouthshire black vein large, 
17s. 6d. to 18s.; ordinary Western Valleys, 16s. 9d. to 
17s. 3d.; best Eastern Valleys, 16s. to 16s. 3d.; seconds 
Eastern Valleys, 15s. 6d. to 16s. Bituminous coa!: Best 
households, 19s. to 20s.; good households, 17s. to 19s.; 
No. 3 Rhondda large, 17s. 6d. to 18s.; smalls, 13s. to 
13s. 6d.; No. 2 Rhondda large, 14s. to 15s.; through, 
12s. to 13s.; smalls, 9s. to 10s.; best washed nuts, 17s. 
to 18s. 6d.; seconds, 14s. 6d. to 15s.; best washed peas, 
15s. to 15s. 6d.; seconds, 13s. 6d. to 14s. Patent fuel, 
17s. to 18s. Coke: Special foundry, 30s. to 3ls.; good 
foundry, 24s. to 27s.; furnace, 18s. to 20s. Pitwood, ex 
ship, nominal. 


Newport (Mon.). 

In common with other coals, Monmouthshires 
have vastly improved, as compared with a few weeks ago. 
A good and regular supply of tonnage has during the past 
week been available, and quotations are very firm, as 
collieries are full up, and, in fact, have more orders than 
they can deal with this month. The tendency is for 
prices to harden further, both in smalls as well as large. 
Approximate values :—Steam coal: Best Newport black 
vein large, 17s. 3d. to 17s. 9d.; Western Valleys, 16s. 9d. 
to 17s.; Eastern Valleys, 15s. 9d. to 16s. 3d.; other sorts, 
15s. 3d. to 15s. 6d.; best smalls, 10s. 3d. to 10s. 6d.; 





seconds, 9s. to 9s. 6d. Bituminous coal: Best house 
Ils, to 18s. 6d.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 
78s. 6d. to 18s. Pitwood, ex ship, nominal. : 


Swansea. 


Activity in the anthracite market has not been 
so pronounced, for the reason that the collieries are go 
busy that much fresh business is out of the question, 
The market is strong and gives no indication of relaxing 
as regards any of the large coals. High prices prevail, 
Cobbles and nuts have been almost impossible to pet for 
early delivery, while beans have maintained a very steady 
tone, although they have not been quite so scarce as other 
descriptions. Anthracite small has failed to show any 
improvement. In the steam coal section, large quaitities 
have recently been booked up, so that buyers find jt 
difficult to get their requirements. Through coals con. 
tinue a firm market, and small steams maintain high 
figures. Approximate prices :—Anthracite : Best malting 
large, 22s. to 24s. net; second malting large, 20s. to 
21s. 6d. net ; big vein large 19s. 6d. to 22s., less 2! per 
cent.; red vein large, 16s. 9d. to 17s. 6d., less 24 per cent.; 
machine-made cobbles, 25s. 6d. to 26s. net ; French juts, 
28s. to 30s. net; German nuts, 28s. to 30s. net; beans, 
18s. 3d. to 19s. 3d. net ;_ machine-made large peas, 12s. 3d, 
to 13s. net ; rubbly culm, 3s. 9d. to 4s., less 24 per cont.; 
duff, 2s. 6d. to 2s. 9d. net. Steam coal: Best large, 19s, 
to 21s. 6d., less 2} per cent.; seconds, 17s. to 18s. 6d., 
less 24 per cent.; bunkers, 13s. to 14s., less 24 per cvnt.; 
smalls, 6s. 6d. to 9s., less 24 per cent. Bituminous coal ; 
No. 3 Rhondda large, 17s. 6d. to 18s., less 2} per cent.; 
through and through, I4s. 6d. to 15s., less 24 per cent.; 
smalls, lls. to lls. 6d., less 24 per cent. Patent fuel, 
15s. 9d..to 16s. 3d., less 25 per cent. 


Tin-plate Trade. 


It is some satisfaction to Welsh tin-plate manu. 
facturers that a number of additional licences have been 
granted for the shipment of tin-plates to Holland, and it 
is reported that some have been given for Denmark and 
Sweden. This will relieve the position somewhat, par- 
ticularly with those firms which had large quantities left 
on their hands, but the position generally is a long way 
from being satisfactory, either to employers or workien 
who divide the work that is possible, and so prevent acute 
distress. Shipments from Swansea last week were only 
34,337 boxes, as compared with 80,987 boxes in the pre- 
vious week. The quantity received from the works 
last week was 63,128 boxes, compared with 65,578 
boxes in the week before and 137,301 boxes in 
the corresponding period of last year. Stocks are getting 
exceptionally heavy, as is shown by the fact that the 
quantity in dock warehouses, &c., was 300,069 boxes last 
week, as against 271,278 boxes the week before and 227,450) 
boxes at the same period last year. Under these conditions 
values cannot possibly show any improvement. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, DECEMBER 29rna. 


Royat Institution oF Great Britrarn,—Albemarle-strect, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (1) “* Mechanies in the Home.” 3 p.m. 


THURSDAY, DECEMBER 3lsrT. 


Roya. InstiruTion oF Great Britatn.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C, V. Boys, 
F.R.S.: (2) “ Chemistry in the Home.” 3 p.m. 


SATURDAY, JANUARY 2np. 

Royat InstirvTion oF Great Brrratn.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (3) ‘ Fluids in the Home.” 3 p.m. 


TUESDAY, JANUARY 5ru. 


Royat Instirution oF Great Brratin.—Albemar le-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (4) ‘ Heat in the Home.” 3 p.m. 


WEDNESDAY, JANUARY 67a. 
At Caxton Hall, 


Tae Institute oF SANITARY ENGINEERS. 
Address, 


Caxton - street, Westminster, S.W. Presidential 
8 p.m. 


THURSDAY, JANUARY 7ru. 


Roya InstiruTion oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on “ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (5) “ Electricity in the Home.” 3 p.m. 


SATURDAY, JANUARY 9ru. 


Royat InstrrutTion oF Great Britarn.—Albemarle-street, 
Piccadilly, W. Experimentally illustrated lecture for a juvenile 
auditory on ‘‘ Science in the Home,” by Professor C. V. Boys, 
F.R.S.: (6) “ Light in the Home.” 3 p.m. 








LAUNCHES AND TRIAL TRIPS. 


SourH-WESTERN Mrtuer, steel screw steamer; built by 
the Northumberland Shipbuilding Company, Limited ; to the 
order of Furness, Withy and Co., Limited, for the Philadelphia 
Transatlantic Line; dimensions, 433ft. 6in. by 53ft. 6in. by 
39ft.; to carry 8500 tons; engines, triple-expansion, 29in.. 
49in. and 80in. by 54in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, December 17th. 

Derwent River, steel screw steamer; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the British Empire 
Steam Navigation Company, Limited; dimensions, 400ft. by 
52it. by 29ft. 6in.; to carry 8000 tons ; engines, triple-expan- 
sion, 25in., 40in. and 68in. by 48in. stroke, pressure 180 Ib. per 
square inch; constructed by Richacdsons, Westgarth and Co., 
Limited ; launch, December 19th. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any af the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








STEAM ENGINES. 


1853. January 23rd, 1914. —IMPROVEMENTS IN ARRANGE- 
MENTS FOR WoRKING ENGINES By SUPERHEATED STEAM, 

Ss. J. Ross and another, 117, Leadenhall-street, London, E.C. 

‘lo prevent damage being done in a superheated steam engine 
by an accidental rise in the steam temperature, it is proposed 
in this invention to provide the supply pipe with a thermostatic 
device controlling a jet of saturated steam, which when delivered 











into the supply pipe reduces the excessive superheat temperature. 
A is the supply pipe and B the saturated steam jet pipe. C is 
a deflector for the saturated steam. The thermostat is of the 
diaphragm type, the liquid used being mercury, naphthalene, 
benzo-phenone, or other substance. The diaphragm is linked 
up with a valve D in the saturated steam pipe.—December 2nd, 
19l4. 


TELEGRAPHS AND TELEPHONES. ° 


27,480. November 28th, 1913.—-IMPROVEMENTS IN RECEIVERS 
ror WIRELESS TELEGRAPHY, Marconi’s Wireless Telegraph 
Company, Limited, and Henry Joseph Round, both of 
Marconi House, Strand, London, W.C. 

This invention relates to improvements in receivers for 
wireless telegraphy, and has for its object the elimination of 
atmospheries. In the upper illustration, A is the aerial slightly 
out of tune with the incoming signal waves. B is a@ circuit 
which is coupled to the aerial and which is preferably a periodic. 
Il) is a ecireuit connected to the circuit B through a rectifying 
crystal C and tuned to the frequency of the beats due to the 
forced and free oscillations, and T is a telephone inductively 
eoupled to the cireuit D. With such| a simple arrangement, 
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however, it may be difficult to get the beat frequency unaffected 
hy atmospherics and yet low enough to be within the limits of 
audibility, and to obviate this difficulty the arrangement illus- 
trated in the lower illustration is employed. A BCD are the 
same as before, but D is now coupled through an intermediate 
circuit E to a circuit B' in which oscillations can be induced 
by means of a local oscillation circuit F! of such a frequency as 
to interfere with the oscillations in D producing beats of a 
frequency within the limits of audibility. The circuit B' is 
connected through a second rectifier C} to a circuit D' connected 
o a telephone. There is another illustration.—December 2nd, 
914, 


29,245. December 18th, 1913.—IMPROVEMENTS IN OR RELATING 
TO TELEPHONIC ConNeEcTIONS, Sidney George Brown, of 
4, Great Winchester-street, London. 

This invention relates to telephonic connections, and especially 
to compensating arrangements of bridge type for the purpose 
of preventing transmitter currents affecting the adjacent 
receiver, so that, for example, a speaker is not disturbed by 
the sound of his own voice or by other sounds entering his own 
transmitter, which sounds, if no compensation is provided, are 
reproduced by the receiver he is using. The diagram shows the 
connections applied to a central battery telephone system. 
"here are three other illustrations showing slight modifications. 
A is the transmitter in the circuit a. B is the receiver. CC! 
are the two inductive or non-inductive resistance elements 
across the ends of which the receiver is connected at one side, 
between the said elements. D is the telephone or subscriber's 
line. E is the artificial line. The connection is of Wheatstone 
bridge type, the two resistance elements C C! forming two arms 


stituted respectively by the artificial line E and by the trans- 
mitting or subscriber’s line D, the tr itter circuit cc ting 
the ends of the bridge while the receiver, usually with a con- 
denser 6 in series, is connected across the bridge. If the two 
resistance elements CC! are equal, the artificial line E should 
have the same electrical measurements as the transmitting line 
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D, but any suitable proportions of the electrical measurements 
may be given to the arms of the bridge. The artificial line is 
graduated in accordance with the length of the subscriber’s 
line D, and may be cut in step by step to serve for various 
lengths of line, so that proper balance may always be obtained. 
—December 2nd, 1914. 


PUMPING AND BLOWING MACHINERY. 


4289. February 19th, 1914.—-IMpRovemMentTs IN RoTARY 
Pumps, Blowers, &c., KE. P. Kirby and two others, Standard 
Works, Sayner-lane, Hunslet, Leeds. 

A cireular casing A carries on @ shaft inside it an elliptical 
rotating piston B. A spring-controlled abutment valve C, 
square in section, works with a sliding fit in a neck in the casing, 
and has its lower end constantly in contact with the surface of 
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the piston B. An air chamber D is formed above the valve C 
to act as an air cushion therefor. Passages E are cut on two 
faces of the abutment valve, so as to establish communication 
separately and distinctly between the inlet and outlet pipes 
F G and the interior of the casing A.—December 2nd, 1914. 


7820. March 27th, 1914.—ImMPROVEMENTS IN CENTRIFUGAL 
Compressors, Pumps, &e., The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London, E.C. 

This specification describes an improved construction of 

impeller. This impeller is east in two parts A B, each part being 

formed with vanes C, rings D, and shaft portions E. A shrink 


N°7,820 





fitted dovetailed tongue and socket joint is provided between 
the impeller parts at F. The parts are held together by rivets 
or otherwise. G are screwed pins for adjusting the balance of 
the impeller after assembly.—December 2nd, 1914. 


LOCOMOTIVES. 


11,947. May 14th, 1914.—Crank Axtr, Thomas Matthews, 
37, Park-road, Rugby. 


A BC, and are formed at the middle and the ends of the central 
portion of the crank shaft. The latter, as shown, is made by 
bending a straight piece of circular material at four points 








although it might be built up. The journals D and the coupling- 
rod crank pins E are inserted separately in the wheel hubs.— 
December 2nd, 1914. 


MOTOR CARS AND ROAD TRAFFIC. 


27,199. November 26th, 1913.—PNeumatTic SusPENSION 
ARRANGEMENT FOR Veutcies, R. H. Shaw, 17, East Park- 
road, Blackburn, Lanes. 

Two members A B are provided to form a casing, cireular in 
cross section, for a pneumatic tube C. The member A is fixed 
to the axle D. Springs E supporting the body of the vehicle 
are fixed to the member B.  F is a valve for inflating the tube C 
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and G is a cover plate on one side of the member B, permitting 
the insertion of the tube in the casing. Flanges H J limit the 
closing of the casing should the tube burst. Stirrups K limit 
the upward movement.——December 2nd, 1914. 


3921. February 14th, 1914.—IMPROVEMENTs IN THE MouNTING 
or GEAR WHEELS, COUPLINGS, &c., FOR SELF-PROPELLED 
Veuicites, W. D. Wood, 81, Ashburnham-grove, Green- 
wich, 8.E., and two others. 

Ordinarily in the fixing of wheels to shafts by means of 
splines or castellations, difficulty is experienced in centring the 
wheels accurately on the shaft. This invention consists simply 
in preventing the splines touching the foots of the ways and 
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Fig.2 Fig.3. 


permitting them to touch only along their flanks. The splines 
and ways therefore do not play any part in -the centring of 





This is a three-throw crank axle for use in an engine having 





ot the bridge, the other two atms of which are in Fig. 1 con- 


three inside cylinders. The three crank pins are shown at 


the wheel. Instead—as in Fig. 1—the centring may be ensured 
by rings A let into recesses in the gear wheel boss and bearing 
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on the full diameter of the shaft over the splines. In Fig. 2 
reliance for the centring is placed on an internal cylindrical 
portion B similarly engaging the shaft over its splines. Fig. 3 
shows a method of building up such a wheel intended to avoid 


manufacturing difficulties. —December 2nd, 1914. 


MISCELLANEOUS. 


6303. March 12th, 1914.—IMPROVEMENTS IN APPARATUS FOR 
INDICATING THE QUANTITY OF WATER IN THE HOLDS oF 
Sures, Tanks OF Froating Docks anp ELSEWHERE, 
Astrogildo Gailherme Weyll, of Rua Laurindo Rabello, 
No. 73, Rio de Janeiro, Brazil. 

A is a tank or receptacle. B is a float connected by a chain C 
to a weight D, the chain passing over a pulley or sprocket wheel 

E on a shaft F. ‘he shaft caries a bevel gear G engaging a 

similar gear H on a spindle I of the electrical part. ‘he spindle | 

is screwed, and passes through a contact maker M, which is 
insulated at M! from the rod, and which contact maker M is 
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prevented from twisting by a copper rod J at one end, its other 
or free end bearing on grid J', haying a series of insulated contact 
pieces K, the spindle |, rod J, and grid J' being held together 
by upper and lower bars which form with them a frame. 
Connected to the contacts K are a series of resistances L in a 
circuit N, P and O, together with rod J and contact maker M, 
in which circuit is included a voltmeter or like indicating device 
Q.— December 2nd. 1914. 








SELECTED AMERICAN PATENTS. 
‘From the United States Patent-office Official Gazette. 





1,099,576. Vatvetess INTERNAL CoMBUsTION MorTor, RP. 
Slaby, Charlottenburg, Germany.—Filed November 17th, 
1911. 


The engine has a cylinder, with two pistons reciprocating 
in it, the working chamber being between the pistons. The 
cylinder has ports for the admission of the gaseous mixture 
and ports for the exhaust of the products of combustion, these 
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being controlled by the pistons. There are means for moving 
the pistons unsymmetrically, this means causing the paths 
through which the pistons travel during the suction and exhaust 
to be situated at different parts of the inner periphery of the 
cylinder. There are twelve claims. 


1,099,828. CarsBuReETTER, F. L. Tatom, Brooklyn, Ala.—Filed 
September 13th, 1912. 

The carburetter has a spraying device comprising an atomising 
chamber having a plurality of openings in its top at one side 
thereof. Blast tubes extend from the top at one side and com- 
municate through the openings with the interior of the chamber. 


ferential notch adapted to uncover all of the openings. This 
valve is arfanged to close one or more of the openings. 
There is a series of liquid fuel supply tubes, each of which is 
adapted to have one end immersed in a source of liquid fuel 





supply. Each tube extends upward along the side of the atomis- 

ing chamber and has its other end adjacent to the outer end of one 

of the blast tubes. A tube is connected with the atomising 
chamber for supplying the latter with air or gas under pressure. 

There are nine claims, 

1,099,856, INTERNAL ComBuSsTION ENaing, C. W. MeGary, 
Everett, Mass., assignor of one-halj to H. L. Hildreth, Boston, 
Mass.-—Filed April 30th, 1910. 

In this engine a rotary compressor receives a mixture from the 
carburetter and discharges it into the cylinder. There is a device 
for varying the speed of the compressor whereby the charge 
delivered to the engine by the compressor is varied. This 
device consists of a rotary clutch ring which can be rotated. 









Friction clutch members are connected with the compressor so 

as to rotate therewith and are movable with relation to clutch 
| ring. Pivoted levers engage with the movable clutch members, 
and there is a tension mechanism for pressing the levers with 
yielding pressure against the movable clutch members and 
thereby pressing them into yielding frictional engagement with 
the clutch ring. There are four claims. 

1,099,921. CENTRIFUGAL Pump, @. H. Gibson, Montclair, N.J.. 
assignor to himself, and P. A. Bancel, New York, N.Y. 
Filed January 10th, 1910. 

The pump has a central liquid supply having an aperture 
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for lateral discharge. An air chamber is arranged around the 
liquid supply and a revoluble impeller around and spaced from 





There is a rotary valve inside the chamber. It has a cireum- 


the liquid supply and surrounding the air chamber and having 
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a series of channels therein opening into the air chamber. ‘T}y, 
channels take air when the entrances thereto are not in radial ling 
with the lateral liquid discharge, while those in radial line there. 
with simultaneously take the liquid. There are thirteen 
claims. 
1,100,142. Surenp For ExcavatTinac TUNNEIS AND Snarts 
W. M. McDowell, Tacoma, Wash,—Filed April 11th, 1913) 
The shield has a supporting arch with shoes forming the bases 
for the arch. There are wall plates on which the shoes arg 
adapted to slide. There is a shell having its forward end sup. 
ported on and attached to the arch and being movable ther: \ ith, 





This shell has a cutting edge and braces extending from the face 
of the arch upward to the forward end of the shell. Ther: aro 
twenty-two claims. 


1,100,148. Traction Enaine, G@. W. Perry, Peoria, Iil., ass: ynor 
to Holt Caterpillar Co., Peoria, 1ll., a Corporation of (ali. 
fornia.—Filed July 29th, 1912. Renewed February »5th, 
1914. 

The traction engine has a tread belt passing around sprockets, 
This tread belt comprises a series of conjoined links. Each link 
is provided with a track shoe, and eaca consists of a pair of web 
members integrally connected at one end by a semi-cylindrical 
barrel, the open portion of this barrel opening toward the imme. 
diately adjacent contiguous link, A segmental hardened bust). 
ing in this open space and is removable lengthwise therefrom. 
It co-operates with the semi-cylindrical barrel to provide a hore 





for a pivot pir, which passes through this bore and is secured 
in the widened end of the companion link. The links have 
overlapping rail heads forming a continuous track for the engine 
truck to runon. ‘This truck is connected with the engine frame 
and runs on the rail heads. The webs of the link sections have 
openings for the expulsion of any detritus tending to collect 
between the rail heads. The sprocket teeth co-operate as 
ejectors to exclude this detritus, and the sprocket teeth have 
removable hardened wearing shims in contact with the hardened 
bushings. There are four claims. 


1,100,320. Va1tve, M.M. Moore, Chicago, Ill., assignor to T. W. 
Snow Construction Company, Chicago, Ill., a Corporation of 
Illinois.—-Filed March \st, 1913. 

The valve is adapted for use with a stand-pipe. The valve 
casing is provided with a seat and a piston valve in the casing 
co-operates with the seat and seating against the flow of water 
into the casing. There is a conduit for conducting water into 
the casing in the rear of the valve for seating the latter. There 





is a valve in the conduit which operates when actuated to cause 
the flow of water into the casing in the rear of the valve to be 
decreased. This valve has limited movement relative to the 
valve. ‘There are means actuated by the piston valve in closing 
for actuating the valve in the conduit during the latter part of 





the valve-closing movement. There are five claims. 
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2, Assistant Engineers Re- 
JIRED by the Government of the Gold 
Coast ie the Public Works Department for two 
tours of tweirs, months, with possible extension. 
Age '25- 40. Salary £350-£10-£400. Furnished quarters and 
ne lass passages. Two months’ leave in Eo nd on full 
ps reased to four months if returning. 


ter each tour, inc 
salary at es should be Associate Members of the Institution 
f Civil Kugineers, or have obtained one of the University 
te ‘ees or other distinctions in Engineering which are recc 
: et as equivalent to that examination, an sess a practi 


ni - 
cal knowledge of a em and estima Taig, parle: 


larly ie regard to 


stele by letter at onee to THE CROWN AGENTS FOR 
rik’ FGOLONTES. Whitehall-gardens, London, 8 W. 827 


rystal Palace School of 

“PRACTICAL gone ae Princi J. 
Wisos, M M.I Mech. E.—The NEW © URSE wi 
COMME NC ‘ie - WEDNESDAY, JANUARY 6th. New 
Students should attend at the School on the previous day, 
p.m., for examination Prospectus will 


10 w.m. and 
te forwarded On application to to the REGISTRAR, School of 
Engineering, Crystal | Palace, 8.E. 820 








OXY-ACETYLENE WELDING AND 
METAL CUTTING. 


THE NEXT DAY COURSE OF INSTRUCTION 
will be opened at the 
NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY, LONDON, 
on MONDAY, llth JANUARY, 1915. 
FEE for the Course < Saauh ee ee® 
EVENING CLASSES are also held at the same fee. 
Also at 
THE BOROUGH POLYTECHNIC INSTITUTE, 
OPENING TUESDAY, 5th JANUARY, 1915. 
FEE for 24 Lessons. £1 10 
Similar CLASSES are held at a Technical lustitutes in 
BELFAST, BIRMINGHAM, CARDIFF, MANCHESTER, 
LIVERPOOL, LEEDS, EWCASTLEON-TY NE, GLAS: 
WOW, and PORTSMOUT’ 
Arrangements have aie made for the work done by 
oer Sggere - these Classes to be examined by Local 
mittees, consisting of cxpecenced Members of THE 
BRITISH ACETYL&NE AND WELDING ASSUCIATION. 
Certificates of Proficiency will be granted to Students by the 
Association on the recommendation of its Committees, and 
prizes aw 
Full particulars can_be obtained Fase application te the 
INSTITUTES, or the SECRETARY o' 


THE BRITISH 
ACETYLENE AND WELDING 
ASSOCIATION, 
103-104, CHEAPSIDE, LONDON, E.C. 821 





Required, for the Duration of 
e War, a LECTURER in MECHANICAL ENGI- 
NEERING subjects in a London Engineering College. A 
college~ —- man, with Laboratory and Worksho experi- 
ence, “ar Day and Evening work. Salary £140, rising 
by £1 Address, with copies of three testimonials, age, full 
particulars of career, and stating when free to take up duties, 
A. B., 5, St. George’s-terrace, Regent's Park, N.W. 15 





(ity of Hull Water and Gas 


DEPARTMENT. 
HOL as WATER SU a 
CARTAGE, Lane gpl K, 

The Corporation are ky ENCE to receive ‘Tenders for the 
CARTAGE of PIPES, TRENCHWORK, and LAYING of 
about 16 MILES of WATER MAINS, varying from 12in. to 
sin. diameter. Drawings may be. seen ‘and copies of specifica- 
tion and form of Tender be ob d of the igned on 
an of £1, which will be returned on receipt of a bona 
ide Tender. Cheques, sae postal o oars to be made payable 
to T. G. ee, Oe y Treasurer, Hu 

Birt ws endo’ a Tender for Layi in Water Mains,” are to 

be addressed to the Chairman of the Water and Gas Com- 
mittee, and delivered at the Town Clerk’s Office not later than 
Saturday, 9th January, 1915. 
The Corporation do hot bind themselves to accept the lowest 
or any Tender. 
By order, 
C. B. NEWTON, M. Inst. C.E., 
City Water and Gas Engineer. 
_ Hull, December, 1914, 830 


(‘ity of Hull Water and Gas 


EPARTMENT. 
HOLDERNESS WATER SUPPLY. 
borne &e, 


The Corporation a: to receive TENDERS f 
about 2300 TONS of re ees} PIPES and SPECIALS, 
varying from 12in. to 8in. diameter. Copies of a and 
forms of Tender may be of the 
nent of £1, which will be we oe Rey receipt of a tone Tide 
Tender. Cheques and <n orders to be made payable to 
pt aa heey “ rays ‘Hull, 
ers, endo: “* Tenders for Cast Iron Pipes and Specials,” 
are to be addressed to the Chairman of the Water tnd Gas 
Committes and delivered at the Town Clerk's Office not later 
than Saturday, = . ony 
e rat! 
oreay Tenors ion do not bind themselves to accept the lowest 
By order, 
¢. B. NEWTON, M. Inst. C.E. 
City Wa ter and Gas Engineer. 
831 


ounty of London.— -The London 
ounty Council invites TENDERS for the ROADWORK 
set PLATE-LAYING required for the Reconstruction of the 
Prackwe rk for the Overhead System of Electric Traction of the 
. orse Tramways in Grove-road and Burdett-road, &. The 
rrsgenae or will be required to use the rails with their fasten- 
‘ gs, and the special work for the various turnours, crossovers, 
sn Sg h will be provided by the Council under other con- 
tacts, but all the remerning J ‘metal work and other materials 
will be inc luded in the contra 

in he specification, bills of quantities, form of Tender, draw- 
ined, €. Thay be obtained on and after Tuesday, the 29th 
" nt, from the Council's Chief Engineer, Mr. G. Hum- 
2 at the County Hall, ben gardens, S8.W., BS. y 
hs Aedes Cashier of the Council of £5. ‘This amount will 
ps irnable only if the tenderer shall have sent in a bona 
jo Meta He and shall not have withdrawn the same. The 
on cb documents may be inspected before the payment of 
opine re ‘son whose Tender is accepted will be bound by the 
big to pay wages at rates not less and to observe hours of 
Counntt Ye hie greater than the rates and hours set out in the 
Ps ayy ist. Particulars of the Council’s Standing Orders 
rei ‘s conditions of Tender and contract are given in every 
reohtvel Pa London County Council Gazette. No Tender 
pbb red.” lla.m. on Tuesday, 26th January, 1915, will be 
Tenn The Council does not bind itself ‘to accept any 


. LAURENCE GOMME, 
Count; Hal Sprin spardens, 8 the — County Council. 








Hall, December, 1914, 
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08 ~ Climate F S 
aa rancais ont 
S de noter que nous a I 
inn de Londres, 64 , VICTORIA. ORTREET. ae 


Service 
pecial dirig Bey r des ingenieurs s ecialistes en 


faa te te concernant MACHINES OUTILS pour la 
Ltd. eivenl ~ Munitions de Guerre. AL PRED HER ar se 
on 





WORKS MANAGER. 
A Firm of Engineers (Glasgow 


district), manufacturing in quantity heavy Machines 
and Engines, will, owing to extensions, shortly R (he = 
WORKS MANAGER for department employing 
He must be energetic, tactful, experienced in the pandiing of 
men, thoroughly up in heavy repetition machining, and a 
six o'clock man. An exceptional opportunity offers. for the 
right man, with prospects of promotion later. ‘Replies, treated 
in strictest confidence, should give full details of experience 
and qualifications, and state age, a also salary 
required. 50 per annum upwards is contemplated, accor 
ing to ability.—Address, 840, Engineer Office, 33, Norfolk- 
street, Strand, W.C. ” 840 A 


Engineer, Civil Req yuired for 


mbay, age 26-28; good technical a in Construc- 
tional and Ferro-concrete Work essential —Repis, mg 
fullest particulars, experience, and ones to A af ad 
exre of | Deacon's. Leadenha'l-street, F.4 


Epgineer.. A.M.LC.E, with 


home and foreign experience. ne bs resident oginest oe 
new harbour construction, DBSIR. RES N NTMENT. 
Railway, harbour work, or river traning "aun siete control 
desired, office and works. Highest testimonial dd: 

1365, Engineer Office, 33, ‘Norfollestreet, Strand, W.c. P365 


Engineer, Home from Abroad, 
NTS BERTH to supervise Erection of Machinery or 
take charge of Engineering Works. Marine, mining, Diesel 
and gas engine experience.—Address. H. R. E, 6, er 
a Rosherville, Kent. P40l 


oe rn" 
‘ngineer, N.E. Coast T raining, 
ee eee man, onto e of ascent tection, poe 
ehicle users, 8 KS MA 
‘AGEMENT. LONDON BRANCH, or could Repooennt oe 
Firm ae P406, Engineer ‘Office, 33, Norfolk-street, 
W.C. P406 # 

















V d, Y i 

\ anted,. an Biporienesd 
MARINE DR AUGHTSMAN.—State age, experience, 

and salary required to RICHARDSONS, WESTGARTH and 

CO., Ld., Marine and Turbine Engineers, Hart'epool. 836 A 


W anted, Draughtsman, in 

London, for smnall accurate mechanical work, such as 
monotype, ty: i stg telegraph printers.—State experience 
4 salary to 402, Engineer Office, 33, Norfolk-street, 'paoe A” 
40; 


\ anted, for Ss rege Firm 
in Midlands, MECHARICAL DRAUGHTSMAN, 
some electrical knowl i an wee salary and 
experience, “waaay 71 Engineer on 33, Norfolk-street, 
Strand, W.c 2 


Wanted, Two or Three Ji ig and 


OOL DRAUGHTSMEN for large Motor Vehicle 
Works (London district).— Write, stating age, ct rhe pe and 
svlary expected, to Box 3913, Willing’s Advertising Agency, 
125, Strand, W.C. 828 A 


Draughtsmen, Experienced, 
WAN'LED, = Controllers and Starters or Switch- 

rds.—Write, sta experience, Onis C0," = pe 
ELECTRIC and ORDN NCE ACCESSOR. td., 
Cheston- road, Aston, Birmingham. 


[raughtsman, Permanent Posi. 
Old-established firm of Institutional Engineers 
REQUIRE DRAUGHTSMAN to Take Charge of small 
Drawing-office. Salary £200a year. Applicants must have, in 
addition to a re thie line, g technical education 
and general traini 4 dress, 837.4 Engineer Office, 38, Nor- 
folk-street, , Strand, 837 a 


raughtsman Wanted with 
— in Benzol and Toluol ean ghden Stil's and 
similar Chemical Plant.—Address, stating age, 4 or and 
salary, to 839, Engineer Office, 33, Norfolk-street, ages wW. = 








Engineers i in City have Vacancies 

for one or two smart DRAUGHTSMEN ; those having 
had some workshop experience preferred. ee, stating full 
qualifications, age, and salary required, to 825. mginee Offi rt 
33, Norfolk-street, Strand, 


First- class Tool Draughtsmen 

WANTED by first-class firmin London. State _your ex- 
‘gafegip and wages required and we will engage you. Duties to 
ne taken up after Christmas.—Address, 818, Engineer Office, 
33, Norfolk-street, Strand, w.c. 818 a 


achine ‘Tool. 
wis sie WANTED AT Ms tg saul 

8 eee or e, perience, and salary 
LIMITED, Cornwall Works, Bir 
“ Draughtsman.” ie - 


Wanted, Chief Foreman, in 


large Iron Foundry on North-East Coast ; aad be ex- 

perienced in Heavy Marine Work and Steam Turbine oe. 
—Address, 814, Engineer Office, 33, Norfolk-street, shige ly 
A 








Peery 
red. TANGY ES only, 














Foreman Wanted for Assembling 


in Commercial Motor Vehicle Factory ; must have 
nad ould experience in assembling gear boxes, back 
axles, &., and capabie of controlling a nwaber of men. Une 
who has held a similar position preferred.—Write, in strict 
confidence, giving full particulars of experience and wages 
ok ee to 089, engineer Urttice, 33, Norfolk-street, oo. 


[istimating Clerk. — Wanted, 

JUNIOR fo: wipe and Tank Work Department; inus¢ 
uc able to read drawings and take out weights; works 
Nottinghamshire.—State salary and experience vo 835, Kugineer 
Utfice, 05, Nortolk-street, Straud, | W.c, BO A 


anted at Once, Experienced 


MARKERS UFF, men used to pilav rare pa. 








Strand, nea? 
ineer (42), M.LS. i 


M.ILM.E, DESIRES POSITION as GENERAL or 
WORKS MANAGER overthe manufacture of motor vehicles, 
railway rolling stock, or steam, electrical machinery 
Thoroughly practical and experienced in dealing with all 
A nartments. Excellent Arete) Teese, P407, porn 

ce, 23, Norfolk-street, Strand, W 


Mech. and Electr. Engineer, 


first-class practical and theoret. experience, age 37, 
British, 16 years’ experience in iron and steelworks on the 
Continent, 6 years’ leading position, extensive experience in 
erection and managing of steelworks, rolling mills, furnaces, 
electric plant, eee machinery. railways, buildin, 8, &e.. 
DESIRES SIMILAR SITUATION, or as TECHNICAL 
ASSISTANT in Industrial ey Address, P403, Engineer 
Oece, 33, Norfolk-street, Stranc Cc. P4035 & 





Wanted, One Three - Throw 


HYDRAULIC PUMP, power driven, for 1000 Ibs. 
rice, and where seen,— 


pressure, 3in. rams. State ca: nn fe 
olk-street, Strind, W.C. 
826 © 


Address, 826, Engineer Office, 





‘ ry se J “i . 
re Setter.—(Good Second-hand 
MACHINE WANTED, Wests preferred Must be snit- 

able for dealing with tyres up to l0in. by ljin —BEADLE, 
voach Builder, Dartford 832 ¥ 





A bout 360ft. or "N early New 


Riveted STEEL TUBING, 3ft. 5in I x 
3-16in, thick, each in 3lft. lengths. Each length has a 
= 4ft. 2in. square, and would make good 





Two EGG: :NDED BOILERS, each 35ft. long x 5ft. 


diam 
Two EGG- ENDED BOILERS, each 39-40ft. long x 5ft. 6in. 
diameter ; just left off working at 40 lb. steam pres- 
sure. Would make & 
Tues CAST IRON TANKS, an 12ft. square x 2ft. 6in. 
eee with Rs Ay iron cover to cach. 
One a iT IRON TANK, 22ft square x 3ft. 6in. deep. 
Two ar IRON TANI KS, each 14ft. 10in. x "tore. x 5ft. 


dee 

Twelve Casr 1RON PANS, each open top, flat bottomed, 
5ft. diam. x 6ft. dee 

One nearly new STEEL DISH-ENDED RECEIVER, 
about 9ft. long x ae ey x 7-l6in. thick. 

Two OVERHEA AYS, each 30ft. long, and with 
a stanchion at x i and a set of 2-ton chain 
lifting blocks each. 

ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 

on application. Inspection invited. 
OS. W. WARD, LTD. ALBION WORKS, 
Tel. : “Forward, Sheffield.” Spl410l1 SHEFFIELD. 





Spring Maker Wants Situation ; 


16 years’ experience Sheffield trade; take i fit. 
ting and hooping of buffing and bearing springs. 
P306, Engineer Office, 33, Norfolk-street, Strand. W.c Pen 





A Large Firm of Engineers in 
the Midlands have an opening for a youth of ay 
education as PREMIUM P PUPIL, the course to include 
Works and Dens ings << 2007, Engineer Office, 33, 
Norfolk-street, Strand, W. 2007 ® 


Atticled Pupil.— Vacancy Occurs 
in office of » County Engineer and Surveyor.—For full 
naps at address 771, Engineer Office, 33, Norfolk-street, 

Kt trand, wand, W.C. 77 e 





Engineering P upil. — Firm 

vernment Contractors), em apoying. 500 hands, have 

vacancy: varied classes of work dean, a See Ee excellent 

a tunities; remium moderate.—Address, Aa 
ice, 33, Norfo k-street, Strand, W.C. 





For Hire, Pumps and Well- 


BORING TOOLS for Contractor's Deep Wells, &., 2ip 
to 2in. diam.—R. RICHARDS and CO., Upper Ground 
London, 8.E. Telephone No. 978 Hop. 8226 


>: ° 
For Sale.—A Firm of Manutac- 
TURING En a have a quantity of Special Section 
STEEL CHANNEL, recently delivered from makers, of the 
following dimensions :— 
17-l6in. x 9-l6in., 245 tons approx. 





ljin. x 15-32in., 3 pe 
15-léin. x 13-32in., 1 ee 
in. x §-l6in., 10 pe 
4in. x gin. ly 


Samples may be seen in London. Berip prices not enter- 
tained.—Address, 824, Engineer Office, Norfolk-street, 
Strand, W.C. 824 « 


For Sale, New Wire Ropes. —_ 
CABLE ROPE, 1560ft. long, -. diam AULING 

ROPE, 1960ft. long, 8 gin. diam. O1s ING CRANE ROPE, 
long, lgin. diam.—Address, 759, Engineer Office, 3B 

Norfolk-etiect Strand, W.C. 789 c 








ngineering Pupil.— Vacancy in 
works and offices (on Government and other work), for 
PREMIUM PUPIL under 18, to fill = of yee aang and 


Dulwich Boys, who have joined H.M. Forces —A: P400, 
Engineer Office, 33, Norfolk-street, Strand. W W.C. P400 » 
Se Eee EEE 





AM.1C.E., AMIM.E., 


A.M.LE.E. 
TUITION, CORRESPONDENCE and ORAL. 


Not less than per cent. successes in last eight exams. 
Pe ORSON Universit LANCHESTER, tors, 


ENGINEERING, £1 1s. 


- M.LG.E. and Stud. Inst. C.E. 
EXAMS.—A practical a A.M.LC.E. 
A.C. <. I., COACHES for the above by CO aig DENCE 
— h the greatest success; only = BOmegucceas in ak > 


; term id 
tA Adrons, 2022, Engineer Oltice. 33, Norfolk-st., Strand. W. C. 











10 PER at OF ALL FEES RECEIVED PAID TO 
ATIONAL RELIEF FUND. 


[ast. C.K. Inst. Mech. E., and All 


ENGINEERING EXAMS. — er ge 
CUACHING by _ Practical LC.E. 254 
out of 282,two Bayliss Prizes, ‘“‘Proxime Accessit.” Special 
features for foreign candidates. Write for booklet, &. a 
Engineer Office, Norfolk-street, Strand, W.C. P. 


r. A. Klemin Schmidt, B. Se, 


Honours, London, A.C.G.L., Int. Pfs SPECIALISES 
in PREPARING for the INST. GC’ "E., INST. MECH. E. and 
UNIVERSITY EXAMINATIONS. Courses combine the 
highest efticiency with real individual attention. Results 
since January, 1911—132 PASSES and 15 FAILURES. All in- 
Feed as to courses of study tully and carefully answered.— 

Lexham-gardens, Kar!’s Court, 8.W. P2291 


STEEL SKELETON SIRUCTURES. 

A COURSE of LECTURES by CORRESPONDENCE for 
ENGINEERS, an ae MEN, STUDENTS, &c.—¥or 
Syllabus, write to “THE WESTMINSTER ENGINEERING 
BUREAU,” 28, Victoria-street, Westminster, London, ad 














Must be first-ciuss men with knowledge of 
Vernier on both Knglish anu Metric s)stems.—Write, stating 
age, experience Aud rate required, to /46, ngineer Uftice, du 
Norfoin-street, Strand, W.C. 1404 





anted, Agents with Good 


rai Steam Users, to TAKE UP 





Wanted, Experienced Burner 


for Rotary Kims 1. up-to-aate Cement Viant. State 

experience, age, wages required, aiso when at uberty.— 

Audress, 505, nugineer Office, 53, ..orfolk-street, Strand, W.C. 
055 


Wanted, HKirst-class ‘ 


tor Auto.natic ‘Lurning Macnines.—Apply, giving 1uil 
paruculars of experience, age, anu Wages requued, lo ALP RED 
AK BERKS, Lta., nagw ick works, 8, Coventry. sly a 


Wanted, Miiling Machinists and 


TURN BAS, experiened. Good ail-ruund universal 
men wanted, South of mugland.—Aaddress, stating wages and 
oo to 625, nugineer UMce, 34, Norfulk-stivet, ourand, 

825 A 














Wanted, Speed and Feed Man, 


thoroughly pr.ctical, witn experience in simuar poe, 
over Large anu Medium Lathes anu Machines,—stave age, 
relerences, aud wages, to 7¥l, mngineer Umce, 33, Nortoik- 
street, ‘Suand, Ww. oe ish | A 


Milling g Machinists. 


KUU..D UANLVERSAL MEN WANTED. ood 
wages and steady jobs otfered.—Apply, stating age, wage, and 
experience, to tne SUrbRIN' bn Dun: ‘’, bvyal aircrait 
Fuctory, South Farnborough, Hants. Knvelopes to be marked 
“* Advertisements.” 026 A 


A Mechanical Engineer (30), 


A.M.1M.E., with 13 years’ caperience in marine, 
agricultural, and general constructional work, both works and 
office, at home and abroad, SEEKS PERMANENT rOSl- 
‘tlON as MANAGER or ASSISTANT, or other post where 
all-round experience would be of use.—Adaress, P398, Engineer 

(Mice, 33, Norfolk-street, Strand, W.C. P398 B 














a 
SALE of PATENT PUMP PISTUN, selling in large numbers 
with great success. Sound ane ready market, easy sales, 
enormous _possibilities.—Write to ansion House- 
chambers, London, 6p 


Wanted, Agents, with Goud 


ae smener Steam Users, to 
TAKE UP SALE OF 
PATENT PUMP PISTON. 
Sound article, ready market, easy sales, enormous possi- 
bilities. 522, Mansion House-chambers, London, B.C. 817 p 











Engineers and Mining Materials 
tor Johannesburg.—An Agent, having 20 years’ selling 
Saye ana connecuion with the gold mines of the Trans- 
aul, and presently in London, is OP to discuss .the 
REPRESEN TATION of a few progressive Makers of Speciali- 
ties desiring to introduce their ines to the actual users, the 
mines.—Address, 2385, Engineer Uffice, 33, So street 
Strand, Ww Roe 385 1 


ihe Representation of Firms for 
Machine ‘sools (Labour-saving Machines), also Tools for 
Kugineers, Tin Makers, &c., would be UNDERTAKEN by 
Messrs. HOUN and BARUNNKT, 11, rue Bichat, Paris, 
France, Xe. Arrt. 399 p 





For Sale or Hire-Purchase :— 
PORTABLE ENGINES, hs 25 N.H.P. 
MOTIV: to 8 N.H.P. 
RACTION ENGINES, é. to a N.H.LP. 
TRACTION WAGONS, 6 to 10 tons. 
eat Bans nee ony , PUMPS, fe. be. et on Hike. 
HENRY LEWIS. AND SONS, 
pk pe mal READING. 
Telegrams : “* Lewis,” Readi: Full List free. Y712 6 


For Sale, 7 H.P. Portable En- 


GINE; makers, Clayton and Shuttleworth; iron 
wheels ‘and all Tatest improvements, for 100 Tb. pres- 





sure ; price 
= STEAM ROLLER, ae! Allchin ; modern engine, in 
rst-rate order ; price 


amuiaia VAN for steam roller ; price £18. 


SMALL LOCO. BOILER; makers, Manns; for 175 lb. 
pressure ; in good condition ; price £20. 





Apply :— 
BOMFORD AND EVERSHED, L?Tp., 
SALFORD PRIORS, EVESHAM. 42 « 
ne igh-class Lancashire 


8 unt a te new, S0ft. x 9ft., suitable 180 Ib. 


“Te Also One 30ft. x a 105 Ib. working pressure. 
Immediate dispa 413 c 
Address, 413, | al Office, 33, Norfolk-street, Strand, W. c. 


ead for Immediate Delivery, 
LOTTING, SHAPING, PLANING PUNCHING, 
SHEARING and BEN DING MACHINES.— RUSHWO RTH, 
Sowerby Bridge. 594 


1000 H.P. Vertical Enclosed 


vepeent ENGINE, by Belliss and Morcom. 
750 K.W. TURBU-ALTERNATOR SET tg oy 
440 volts, 3-phase, 25 Nir Ee’, cree — Be ee ES 
CONDENSING PLANT, & or to 500 
GENERATING SET, com TRIPLE EXPANSION 
ENGINE, coupled to MUL ay R GENERATOR, 500 








volts, D.C., by British Westinghouse Co, 100 K.W. GENER- 
ATING SET, Compound Enclosed ENGINE, coupled to 
ULTIPOLAR G 200-250 volts; modern and 


NERA 
first class, 200 H.P. “ Belliss me righvepeed Enclosed Vertical 
Compound ENGINE. Economic type mur Paxman, 
13tt. 7. 160 Ib. working Se ae H.P. iscnlinies 
NGINE, by Natio: Gas Engine Co., Ltd. 250 H.P. 
gg Premier Co. Every description of ‘high-class Plant 
Stock for en a —Apply, HARRY H. 
GARDAM and CO.. Ltd., S' 658 G 
GARDAM and O0.. Led, Staines. 


Highly Concentrated Soluble 


The best on the market = een and economy. For 
screwing, Cr, Lgime and planing. 

In single 40-galion , or in ton lots at £26 10s. per ton, 
less 24 p.c., MO. a/c., a free, f.o.r. or f.o.b. London, or 
ex warehouse. 

Cheaper and more efficient than soap, soda, and cheap oil. 
For home or foreign use. Second aE £22 10s. per ton. 

—- P408, Engineer Office, 35, Norfolk-street, ” Pao 











otice.—It Has Come to the 


knowl of the British Oxygen Co., Ltd., that plants 
for be! i ion gen by the liquefaction of air have 
offered for sale in this co’ 


Notice is! Is HEREBY GIVEN that the ne BRITISH oarees 
co. are SOLE OWNERS of the LINDE BRITISH 

PATENTS for the Separation of Oxygen and —— from 
Liquid Air by means based on rectification. Their rights have 
been unanimously ; eg ned the final Court of Appeal after 





ENGINEERING 
PARTNERS AND PARTNERSHIPS 


are obtainable through 
WHEATLEY KIRK, “PRICE & CO. 
Engineers and Valuers, 
46, Watling-street, LONDON, E.C, 
Albert-square, Manchester, 
2%, Collingwood-street, Newcastle-on-Tyne. 
ESTABLISHED SIXTY YEARS, Sp 





a gag eg in oe to the 





Company very wide 
of oxygen sad nitrogen from liquid air 2001 





SMALL ADVERTISEMENTS, 
SITUATIONS, FOR SALE, &c. 
Pages II., LXVIII. 


Numerical Index to Advertisements, 
Paes LY. 


Subject-Matter I to Adv ywtisements, 
PaaE LVIL, 





ii THE ENGINEER 


Dec. 25, Se 














CRAVENS LIMITED, 


RAILWAY OARRIAGE AND WAGON WORKS, 3 - 
DARNALL, nuaB ——— 


iption yRaLl ILWAY CARRIAGES, WAGONS, 
Every Description of RA 
TRAM OARS, IRONWORK, WHEELS, AXLES, 
BRASS and IRON CASTINGS, 
Wagons Built for Cash or for Deferred. Payments. 
Prices and Specifications on application 487 


THE GLASCOW RAILWAY 
ENGINEERING COMPANY, +°- 


GOVAN, GLASGOW. 
London Office:—12, VICTORIA STREET, S.W. 
— ‘AOTURERS OF RAILWAY CARRIAGE, 

WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also ‘CAST 
STEEL AXLE-BOXES. Q492 








ESTABLISHED 1861, 


HARRISON & CAMM, Ld. 
Ohief Works and Offices: ROTHERHAM. 
Manufacturers of 


WHEELS & AXLES THE NATIONAL STEEL FOUNDRY (1914), LTD. 
With Cast or Hydraulic Forged Naves. KIRLAND WORKS, 
Vege eee Seal oe timber) taal LEVEN, FIFE. K161 








R. Y. PICKERING & 60, LTD, un, 


(Established 1864.) 
Builders of Railway Carriages and 
Makers of Wheels and Axles of aul gga 
Chief Works and Offices— 
WISHAW, naar GLASGOW. 
London Office— 
3. Vierorta Srreet. Westmrneter. 8.W 


G. R. TURNER, Lp». 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGOKs 


For Home, Colonial, Py Foreign Railways, 





PERMANENT WAY MATERIALS, &e. 


Chief Works & Office : LANGLEY MILL, nr. NOTT ING M 
London Office: Sancti House, Westminsier, 
See Illustrated Advt. first issue in each month o 0 page 6 


HIGH GRADE fa ea 
Colliery Screening and Conveying Plants, En; 
Elevators, Structural Work, Roofing, C Castings of all « am “ctl 
AM, 


LIGHT STEEL 


CASTINGS 











IN STOCKH. 
Lathes, Planes, Slotters, Shapers, Screwers, 











RAILW) Vee ARRIAG ES 








Millers, Slot-Drillers, Automatic Gear Cutters, 





eee WA GONS 





TRAM CARS, : 


Duplex Horizontal Borers, Duplex Verticaj 
Drills, Vertical or and Triple Turning and 





Lowpon | OFFICES: 
ulnar HOUSE 
POUNTREY HILLEL. 


TELEGRAPH C ADORESSES:- 
—— , BIRMINGHAM ®, 
. LONDON? 
TELEPHONE nes- 
483.484 & 485 EAST. 
BIRMINGHAM. 


on acon ce ce ub 
miDian eens 
WASHWOOD HEATH, 


THE GuaAsGUW KULLING STUCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


Builders of RAILWAY CARRIAGES. 


ELECTRIC CARS, and every oth other nieve te of RAILWAY 


Makers of Warzts and Axes, aon same, | Foreme, Surrs 
Wers, Lnow and Brass Cas 
Office and Chief Works: MOTHERWELL 


LIMITED. 


PISTON 











GALLOWAYS 


Telephone: 6312-3-4 Central. 


DROP VALVE 
& UNIFLOW ENGINES 


for all purposes. 


WRITE FOR PARTICULARS. G360 


ring Mills, &c. 


See Pete advert. next week. 


G. WILKINSON & SONS, Wax kitty 











MANCHESTER. 





Fil 


Teak Cut to Specification. 


Thoroughly Seasoned and of the finest quality 
free from holes or defects, and at 2 gag which 
will compare fayourably with New Tea | 


Send us details of your re- 
quirements and let us quote. 


HUGHES, BOLCKOW & CO., LTD., 
Battleship Breakers, 














Office: Gordon Chambers, 31, Queen Street. 
London Offices: 14, Leadenhall Street, _ 


cas BLYTH, NORTHUMBERLAND. 














See Plustrated Advt last week, page 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 


Manufacturers of RAILWAY WAGONS and CARRIAGES 
IRON ana STEEL SLEEPERS, FISH-BOLTS, SPIKES, and 
other Pl ERMAN ENT WAY MATERIAL, BRIDGES, and 


NTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—1084, Cannon-street, London, E.C. 





ONE SHILLING. 





FOURTH EDITION. 


THE PREMIUM SYSTEM oF PAYING WAGES. 


OFFICE OF “THE ENGINEER,’. 33, NORFOLK STREET, STRAND, LONDON. 





IN STOCK :— 

Vertical Drills to admit 18in., 26in., 30in., and 36in, 
6ft. Radial. 4in. and 7jin. Slotters ; 
10}in. Shafting Lathe ; Bolt Screwing Machines ; 
Single Brass Finishing Machine ; Wheel C a 
Machines ; Centring Machine. 


AS. SPENCER & CO., Ltd, 


hamber Ironworks, Hollinwood, MANCHESTER. 


NOW READY. 


POST FREE, 1s. 14d, 














Gas-heated 
Furnaces 


for the various 
processes in the 
manufacture of 


SHELLS 


JOHN WRIGHT & CO., 
Eureka Works ~ 











Write for 
Illustrated Price List 
Post Free. 





Birmingham. 
K100 

















MILLING CUTTERS, 


TWIST DRILLS, 
STOCKS, DIES, TAPS, 


and High-grade Mechanical 
Tools of every description. 


35, Queen Victoria Street, LONDON. 


*Phones : 8740, 8741 Ciry. K54 Telegrams : ‘‘ DusTLess, CANNON, LONDON.’ 











REAMERS, SLITTING SAWS, 


JAMES W. CARR & CO., Ltd. 











WORTHINGTON 


PUMP COMPANY, LIMITED, 


with which is incorporated the European Business of the Blake and Knowle 
Steam Pump Co., 


153, QUEEN VICTORIA STREET, LONDON, E.C. 


Brarches in Principal Towns and Cities throughout the World. 


Makers of High-Class 


PUMPING MACHINERY 


ot all Types and for every Service. 
AiR COMPRESSORS, COMPLETE CONDENSING PLANTS, 
COOLING TOWERS, CENTRIFUGAL PUMPS, FEED PUMPS, 


POWER PUMPS, GAS AND OIL ENGINES, &c. 
Special Descriptive Leaflets free on application. Y1047 


WILLIAM BEARDMORE & CO., 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS. 


Forgemasters, Shipbuilders, and Engineers. 


LATE E. NAPIER & SONS \12».), 


GLASGoOow . 


MILLER & C0., LTD., LONDON ROAD FOUNDRY, 




















EDINBURGH. 


Awarded GRAND PRIX & GOLD MEDAL 
Buenos Aires Exhibition, 1910. 


Chilled Iron Wheels 
and Axles 


FOR RAILWAY WAGONS. 





As used by Hundreds of Foreign and 
Colonial Rly. Companies. — ®™ "4 


THE MOST ECONOMICAL WHEEL MADE. 
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ESTINGHOUSE-MORS 


SILENT HIGH-SPEED 


ROCKER-JOINT CHAINS 


for all types of power transmission, and for loads from { H.P. to 1000 H.P. 


Manufactured at the Works of 


THE WESTINGHOUSE BRAKE CO,, Ltd., 82, York Road, King's Cross, London, N. 


Northern District Office: Standard Buildings, City Square, LEEDS. 
On Admiralty and War Office Lists. 860 
TE 




















Electrically-driven Compressor. 


SIEBE, GORMAN AND CO., LTD., 


‘NEPTUNE’ WORKS, and 187, hi lamar BRIDGE ROAD, LONDON, S.E 


Telegrams: ‘‘ Siebe, Lamb, London.” 


Air Compressors 


HIGH AND LOW PRESSURE. 


High Volumetric and Mechanical Efficiency. 


Best Materials and Workmanship. 

Reasonable Prices. 

Capacities from 1 c. ft. to 120 c. ft. free air per minute. 
BELT, STEAM, ELEOTRIC and OIL DRIVEN. 


Also Makers of VACUUM PUMPS 


DIVING APPARATUS of all patterns. 
Pumps. Helmets. Dresses. Hose, &c 
Self-contained OXYGEN BREATHING APPARATUS 
for work in irrespirable atmospheres. 


Smoke Helmets. Oxygen Inhaling Apparatus 


Y550 Telephone No. 251 Ho 


Prompt Delivery. 





For 


~ 17,000 





Wakefield Patent 
MECHANIGALLUBRIGATOR 


Saturated and Superheated Steam, 
Gas & Oil Engines, Air Compressors, &e, 


WAKEFIELD LUBRICATORS. 


C. C. WAKEFIELD & CO., 
Wakefield House, Cheapside, London, E.C. 


ENCINES NOW FITTED 


WITH 























(WH ALE O] L FOR TECHNICAL PURPOSES. 











ANNEALING, HARDENING, &c. 
MEADE-KING, ROBINSON & CoO., Liwerpool. 


Spl 3045 
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PUMPS; 


ELECTRIC, STEAM 
and BELT DRIVEN. 





Special facilities for Grinding 
Bowls or Shafts up to 3lin. 
diameter and 18ft. long. 


PRESSES 


for Cotton, Cloth, 
Wool, Fibre, Paper, Rubber, 
Scrap Metal, Bowls, Mar- 
Oleo, Tallow, Meat, 
Tinctures, Hides, 
and Forging, &c. 


Yarn, 


garine, 
Flanging 


Branch Exchange. 


used, 


Telegraphic Address— 
Prelum, Manchester. 


SHELL, DRAWING & HEADING PRESS. 


Head Office & Works: 


WELLINGTON STREET WORKS, SALFORD, 
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“ASQUITH” DRILLS for 


WALUE, OUTPUT 
& DURABILITY. 


Enquiries Esteemed. Good Deliveries 


Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England. 


Iwo 40-ton CRANES 


(Steam Titan). By SrorHert & Pitt, Ltd., Bath. 
og 40 tons at 50ft. radius, and 14 tons at 
100ft. radius, Gauge, 24ft. Wheel Base, 24ft. 
Erected and in Exceilent Condition.—Apply, S. 
PEARSON & SON, Ltd., of 10, Victoria-street, 
Westminster, 5. W. lle 


DREDGING PLANT 


EFLOATING 
COAL BUNKERING VESSELS 








CRANES. 


WERF CONRAD, LTD., 2A2RbEx 











HARPERS’ LIST 
PAGES XIV.—XV. 
LAST WEEK. 








W. G. BAGNALL, L” 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 
Weighing from 3 to 50 tons, for any gauge, 
of Highest-Class Workmanship and Materials, 
MAKERS OF 

ks, Sugar Cane Wagons, Turntables, 
Switches, &c. 

See Illustrated Advt. in 


Tipping Truc 


alternate issues, Spl3024 





ALEXANDER OLDHAM & SONS, 


DUKINFIELD. 
The Dukinfield Patent Pistons & 
Metallic Rod Packings. s, sss 


SEND FOR ILLUSTRATED CIRCULARS. 








Telephone No. 431 City Private 


5th Edition A BC and Al Codes 





GOVERNORS ~ 


(Pickering 
Type). 










159, 
sul67 

(<) Howard St., 
oS GLASGOW. INN 


Tel. Add.: Governors, Glasgow. “x » 
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FIRST ORDERS ‘ON APPROVAL.” 


LANCASTER & TONGE, Ltd. waniniitigtcr 








EAST FERRY ROAD 
ENGINEERING WORKS CO., LTD., 


MILLWALL, LONDON, E., 
Hydraulic & General Engineers, & Ironfounders. 


See our illustrated advert. in last and next week's issues. 
Telegrams: HYDROSTATIC, LONDON. __B3027 


ped Gr " 





FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, England. 
Established 1832. 


Makers of all kinds of MACHINE TOOLS. 


Look in last and next week’s issues for our illustrated 
vertisement. D39e 











Heating & Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO., 


Cowley Works, Leytonstone, E. 433 








aa ’ 
SLOBE WORKS. HOLLOWAY LONDON.N. 





ALUMINIUM and 
FERRO ALUMINIUM. 


THE ALUMINIUM CORPORATION, Ld. 


52, Coleman Street, London, E.C. 





~<a pemadmaes 
STONEBREAKERS, 


Crushing Rolls, 
Sereens, Elevators, and Conveyors. 
Complete Plants for Fine Crushing or Macadam 
are our Speciality. 
ROBERT BROADBENT & SON, Ltd., 
Phoenix Ironworks, STALYBRIDGE. G4: 
Telephone No. 296. Tel. Address—Broadbent, Stalybridge 


Superheater Units Ltd 


4, Castle Square, SWANSEA. 
Manufacturers of Patent TWO- 
COURSE EXPANDING FLOW 

SUPERHEATERS. 


See Illustrated Advt. last and next week. G98 



































W. D. M’KENDRICK & CO., 


Engineers, 
MOoOTHERWELL, N.B. 


HIGH-SPEED DRILLING MACHINES 


BOILER AND GIRDER WORK. m2 
See Illustrated Advt. in issue of Dec. 4th 














MACHINING WORK 9 THE TRADE 


urret, plain and uni 
pee ral lathe wor 
elaelaal 


QUOTATIONS GIVEN BY 





BOULTON & PAUL, 1a. Norwich 





LOUDON BROTHERS, L": JOHNSTONE. 


And 39, West Campbell St., GLASGOW. London Office: 110, Cannon St, 


Makers of HIGHEST CLASS MACHINE TOOLS 


FOR RAILWAY, MARINE, ARMAMENT, & GENERAL WORK. 









Specialities: 


PATENT HORIZONTAL PLANERS 


Cutting from 15 to 100 f.p.m., and returning from 150 to 
250 f.p.m., combining maximum efficiency and output 
with minimum cost of running and upkeep. 


Railway Wheel & Tyre Lathes. 
Shafting & Surfacing Lathes. 
Shaping & Slotting Machines. 


ag ee ee 


The illustration shows 10 x 8 x 20ft. Machine fitted with Cross Planing Motion. 
Designed for planing 15in. gun mountings and similar work with end facings and clearances at one setting. 


AVY BROTHERS, LD. 


Engineers and Boilermakers, 


— Saag, Eee ES >= >= xX ES Ku ID. Telegrams—MOTOR. 











ARMOUR PLATE 
BENDING PRESSES 


PRESSES for 
PIERCING and 
DRAWING 
PROJECTILES. 


BANDING PRESSES 


(Venimore’s Patents). 


SHINGLING 
PRESSES. 
PRESSES for the 

FLUID 
COMPRESSION OF 

STEEL. 


STEAM - HYDRAULIC 
BLOOM, SLAB 
and PLATE SHEARS. 


ELECTRIC BILLET 
and BAR SHEARS. 


HOT SAWS. 
REELING MACHINES 


STEAM HAMMERS. 





6000 TONS PRESS for GUN & TURBINE DRUM FORGING. 


Representatives 
NEWCASTLE & DISTRICT: W. A. HARTLEY, 21, Mosley St., NEWCASTLE-ON.-TYNF. 
BIRMINGHAM & DISTRICT: R. W. LEACH, Avondale Road, WOLVERHAMPTON 
SOUTH WALES: H. B. LEACH, Finshury Court, Finsbury Pavement, LONDON, E.C. 
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RIVETTED WORK 


of Ewery Description. 
For 
OIL, WATER, GAS, TAR, PETROLEUM. 


Grain Silos 


AIR RECEIVERS. PANS FOR SUGAR, CASSADA, &c. 


Send for Estimates. 


THOMAS PIGGOTT & CO., LTD., 


a 
= 











Tel : Teleph : 
ATLAS, t RMINGHAM. BIRMINGHAM. No, 3922 CENTRAL (3 lines) 
London Office: 63, QUEEN VICTORIA STREET, E.C. spi 5142 
Digesting Plant for South America. Telegrams: Intersection,Cent, London. Telephone: City $752. 

















OXY-ACETYLENE WELDING AND CUTTING 


The Imperial Simplex Low-Pressure System as supplied to the ADMIRALTY, L.C.C., 


HARLAND & WOLFF, PALMERS SHIPBUILDING-CO. and numerous others. 
-**- REPAIRS UNDERTAKEN AND PLANTS SUPPLIED -**- 


IMPERIAL LIGHT LT™P 17°)“ ifione. 3540 Vicronta (2tines) 





PORTABLE 
OLANT 


WAKEFIELD’S CARBIC F LARE LAMP ~. PATENTS 


# Give a light of 500 to 5000 c.p. Safe and Simple. Practically Indestructible. No Loose or Delicate Parts. Indispensable for Night Work. 


CARBIC LIMITED, WALWORTH HOUSE, 51, HOLBORN VIADUCT, E.C. 


The Standard Piston Ring 
« Engineering Co. 


LTD. 





























HAMMERED 


= Drewry isis, 


IN OUR 










Premier Works, 


PSs 
5 














ng Special Piston Ring Iron 

i (by the Davy-Robertson Don Road, 

§ Patent Process). SHEFFIELD. 

: Silver Medal, Franco-British Exhibition, London, 1908, ist nine taneiStae tatinieinin Machen 
4 Two Gold Medals, International Railway Exhibition, Buenos Aires, 1910. to 72in. aii 

a ‘elegrams, 

A ~~ a Quick Delivery. Ocean, Sheffield: 

4 Low Prices. Sp 5147 





LS si 


THE WELDLESS STEEL TUBE CO., 


” Icknield Port Road, BIRMINGHAM. Lr. 









1872. 








TY. AJ: le. Tong ESTABLISHED 
(GELDLESS On Admiralty List “onicinaL MaKeRs. 
TrasMar.. PATENT WELDLESS STEEL TUBES. 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, and 
General Engineering Purposes. E1706a 











; 20 H.P. Car in use on a South American Railway, 
| aa DREWRY CARS ARE BRITISH-BUILT THROUGHOUT AND HAVE BEEN SUPPLIED TO 
| : UPWARDS OF 120 RAILWAYS IN ALL PARTS OF THE WORLD. 


INTERNAL COMBUSTION PASSENGER and INSPECTION CARS FROM 4 HP. to 150 H.P. . 
Write for Illustrated Catalogue and particulars to & fa 


| THE DREWRY CAR CO., LTD., CONTRACTORS TO H.M. GOVERNMENT. 






























} __.. 16 RIVER PLATE HOUSE, SOUTH PLACE, LONDON, E.C. os SS ATLAS WORKS, 
| 4 cegram— Errarvescs, Lonpon. Telephone—458 Lonpow WALL. Works: BURTON-ON-TRENT. : Upp > a tine BEDFORD. 
c. THE re if VINEE 
Hie CLAY Cross Co. # 
: Nr. Chesterfield. $3 
; ESTABLISHED 38 





SILVER MEDAL, Inventions Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 

GRAND PRIX & GOLD MEDAL, Franoo-British Exhibition, London, 1808. 

GRAND PRIX Buenos Aires Exhibition, 191°. C2188 
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sea The Grantham Boiler & Crank Co, 
RIGHARD G. GIBBINS & CO., cera 


Makers of 
Berkley Street, BIRMINGHAM. 


MAKERS OF BOILERS 


STEAM, ELECTRIC & H AND of all types & powers 
CRANES 


AND ALL KINDS OF 


LIFTING TACKLE. 








Vertical, Loco, 
Cornish, 
“Field” Tube, 
Colonial, &e, 








ALSO 
GLASGOW : Air Receivers & 
JOHN S. BISHOP, 
51, Cadogan Street. Feed Water 
Heaters. 








BENT CRANKS 
Forgings or Finished, 
Spl 6160 





"HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes—2i by 24—12in. swing | 
and 3 by 36—l4in. swing. Equipped with tools 
for other bar or ‘chocking work. 


JONES & LAMSON MACHINE CO. 


“Jubilee Buildings,” 


97, QUEEN VICTORIA STREET, 
LONDON. (Spl) 6123 





STABLEFORD & CO., 


COAL WILLE. — 


RAILWAY CARRIAGE AND 
WAGON BUILDERS, 
For Home and Foreign Lines. 
BRAKEWORK, FORGINGS, CASTINGS, &. 

Telegrams—Stableford, Coalville, 


Registered Office: 
26 & 27, Exchange Bidgs., BIRMINGHAM. 
Tel., Stableford, Birmingham. Midland 74, 












































THE 


HULBURD ENGINEERING CO. 


Limited, 
St. Benet Chambers, Fenchurch Street, E.C. 
8026 








For displayed advt. see last and next issues. 


REYROLLE: 


ale HEBBURN-ON-TYNE. Spl 6147 
FUSES } "recommendations. 
BULLIVANT & CO., Lo. 


Steel Wire Rope 


BOLLIYANTS' AERIAL R ROPEWAYS, Ltd., 


72, MARK LANE, LONDON, E.C. Spl 6136 
Works: Mnaiwatt, E. Tel.: 2108 Ave. (3 lines). 


ENTWISLE & GASS, Ld. 


Engineers, BOL.TON, Lancs. 


CENTRIFUGAL PUMPS, 
AIR COMPRESSORS, CLUTCHES, 
GEARING, 
CASTINGS UP TO 10 TONS.  kss 
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Lathets Fo fo 


POWER 
TRANSMISSION 


JARDINE 


eitibionds Street, NOTTINGHAM. 























Send for our Illustrated ‘‘B'’ Department Catalogue. 








SAWDUST & CHIPPINGS. 


FIRELIGHTERS. 

The most successful yet invented. C vee ap unique mix- 
ture from By-products. Your business. Those who 
make or can buy Sawdust, Chippings, &e., should con- 


Patent Machinery into money. 


M. GLOVER & Co., Saw Mill Engineers, Leeds. 


sider the advisability of turning it by means of this 
(844 

















DRIVING, ELEVATING, 
BALANCING & CONVEYING 


CHAINS 


















































Dia amneter. lin. lyin. 2in. gin. baal 
_— ee ght ‘Turned ett) $id. Gd. -12 19 24 
Large Stocks o GERMAN and prac Ma sd lice a Dr! Pe at 
other CONTINENTAL Patterns. 
Write for Catalogue. 
THE 
HARTCLIFFE, LEE & MALKIN, 
N17 SALFORD, MANCHESTER. LTD BRADLEY 3-ROLL 
WATER TURBINES. The 20th Century Marvel for grinding 
Apply for Details, Plans and Estimates to PORTLAND: CEMENTS 
BOVING AND CO., LTD., pucennate ®OCK 
94, Union Court, Old Broad St., London, E.C. 
Tel.: London Wall 4306 (3 lines). T.A.: Jenorten, London. LIMESTONE ; COAL 
ORES of all kinds. ~—sdDimmeter. in. _| tate. | lee | 3in 
No fcPounemer Blocks” | ie 204d. | 16 8 43) 





NES 


\ Full particulars on application to— Sp 6088 


fee BRADLEY PULVERIZER GO., °°" sce psig 


37, WALBROOK, LONDON, E.C. eT eA te eed ews 


TOWN QUAY 
SOUTHAMPTON 
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GOLD & TIN RECOVERY DREDGERS ... =: - 
T T HOPPER BARGES. FERRY STEAMERS. 
p A EN REPLACE PARTS for EXISTING DREDGERS. 


MARINE. . INVENTORS and FIRST CONSTRUCTORS . 


DREDGE PLANT 
of all descriptions and OF ‘“‘HOPPER’’ and ‘‘STERNWELL’’. . 
up to the highest capacity. DREDGERS and ELEVATING. . . 


DECK FERRY STEAMERS. . 


CONSTRUCTORS OF HOPPER 
& BARGE-LOADING BUCKET BE 


DREDGERS; BARGE-LOADING, RE- 
CODES: ABC, 5rxa Ep:tioy. 


CLAMATION and “SIMONS’’ CUTTER SO0FPS, Mon Remnen 
SUCTION DREDGERS. D R E DG ERS BENTLEY'S. 


Spl 7062 


_Wi. SIMONS & O., Ltd., RENFREW, ar, GLASGOW. 














ICE-MAKING AND 


REFRIGERATING PLANTS The SELSON ENGINEERING C°L? 


(All capacities.) 










NH; & CO: COMPRESSION Sele Adds tex - 
SYSTEMS. : 
G J. WORSSAM & SON, LTD. KEMPSMITH S 
WENLOCK BASIN, WENLOCK ROAD, MILLING MACHINES 
NDON, N. 275 


PLAIN, UNIVERSAL, 
& LINCOLN TYPES. 








GRAIN, CHILL & STEEL ROLLS. 


HEAVY GASTINGS sice wh too tons 
ast Steel Loco. Wheel Centres a Speciality. 


R.B. TENNENT, t'M'TED, 


Illustration shows the latest type of their 








‘i COATBRIDCE, N.B. LINCOLN PATTERN 


for Heavy Work. 








ATER SOFTENERS 


POINTS:— 
Massive Construction. 


WILLIAM BOBY, 


Salisbury House, LONDON WALL, E.C 


The Vacuum Brake Co., 


82, QUEEN VICTORIA STREET, 


Overhanging Arm of Solid Steel, 4in. diam. 





Six Spindle Speeds. 
Auto-longitudinal Table Feed, 36ins. 


LONDON, E.C. 
Telephone : 6534 Bank. Telegrams: Solution, London 7 ” 
ABO et 41 en ae Power Feeds engaged, released and reversed 


For Large Advt. see issue of December tith. by one lever. 


KLEIN ENGINEERING €0.“o>LTD. 


WATER COOLERS. CONDENSING PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &c. 


Cee 85 Queen Victoria Street. LONDON.E.C. Works : Coventry. 


94, MARKET STREET, MANCHESTER 





No Knuckle or Toggle Joints used for power 
feed, same being through straight shafts. 























C. A. PARSONS & CO. L" F. WIGGINS & SONS. 
High-pressure Steam Turbines. mana oe 
Ssrecpenens fase eet FOR INSULATION, sokPHAZE, a 


Geared Steam Turbines. Largest Stock in the World. 
Branch Offices: London, Leeds, Cardiff & Giasgow 102, 103, and 104, Minories, LONDON. 





E1706 




















DREDGING PLANT 


UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 
Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 
GOLD DREDGERS A SPECIALITY. 


FERGUSON BROTHERS (port cLascow), LD. 


Shipbullders and Engineers, 
PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW. 
Om Admiralty List and Wrar Office List. 


GRAND PRIZE LONDON EXHIBITION, 1909 
GOLD MEDAL JAPAN-BRITISH 1910. 
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AND TRAMWAY FASTENINGS, 


~~ RAILWAY 
AYLISS Se eT ee " -OF EVERY DESCRIPTION, 
4 ie : ; ' . ae TT or Also Mfrs. of 


JONES ano er “a 
—e ' s es a LY a BRIGHT 


&c. &c. 


ALSO MFRS. OF 


IRON IRON and WIRE 


~ FENCING | ) , Sy ma) ag. W 
=| come i. | | OLVERHAMPTON 
re cn pan : a meu go 139 & 141, Cannon Street, 


FLATS, ART METAL 5 aE LONDON, E.C 


TEES, WORK, | ; 
ANGLES, DOG KENNEL ; ENQUIRIES INVITED. 
Various RAILING, 
Sections. 
TREE-GUARDS, 


Catalogue &c.  &c. 
of Sections a 
free. Catalogue free. 


3 Up-to-date Engineering Firms use 12 Yorkshire Boilers, 3 Ditto Collieries 10, 3 Ditto Textile Mills 8. AND THESE 9 FIRMS 
HAVE GIVEN US 11 REPEAT ORDERS. Why? because the Yorkshire gives a High Efficiency, Dry Steam, and a Smokeless Chimney 


WRITE OR CALL FOR NEW CATALOGUE. G349 Croit Boiler Works, BRADFORD. 


~ BLACKSTONE OIL ENGINE 


STATIONARY TYPE. 
For Crude Oil ... ... 15 to 300 B.H.P. 
For Refined Petroleum 1} to 75 B.H.P. 
' PORTABLE TYPE. 
For Crude Oil ... ... 15 to 45 B.H.P. 
For Refined Petroleum 1} to 35 B.H.P. 


Catalogues free. 





























No Lamp required except for starting. 
Starts in 4 Minutes. 
No external flame when working. 


BRANCHES : 
LONDON - 81, CANNON ST., E.C. 


Telegrams - - - - Engimanu, London. 
Telephone - - - - No, 3144 Central. 
ADELAIDE .. .. .. 61-63, Hindley Street 
ALEXANDRIA .. .. Rue de la Gare du Caire 
AMSTERDAM ..._...  Spuistraat 6 and 8 
ANTWERP .. .. .. 33, Rue des Peignes 
BOMBAY -. ++ «+.» Marshall’s Bldgs., Ballard Road 
BUDAPEST -. VI Gyar-uteza, 5 
rat — AIRES .. .. 383 Calle Peru 335 
RO : - Rue Bab-el-Hadeed 
o AL CUTTA 99, Clive St. and 25, Strand 
CHRISTCHURCH, N.Z. South Beit 
GLA - 98, Graham Square 
DU ouN -. «+ «. «+ Dickies Warehouse, South 
Dock Street 
CONSTANTINOPLE- Grand Rue Mahmoudie No. 
LATA 142-146 
EAST ad DON _— H 
AFRICA) .. .. Cambridge Street 
GERALDTON, W.A. .. Marine Terrace 
M ELBOURNE . -- . 585, Bourke Street 
MILAN +» «+ «+ «+ Via Palermo 8-10 
PARIS. .. .. .. -. 28, Boul. de l’Hopital 
SYDNEY .. .. .. .. 7, Bent Street 
THE HAGUE... .. .. 26, Verhuilststraat 
TORONTO.. .. .. .- Corner King and Simcoe St. 
ene 2c us 109, Rue de Portugal 


ESTIMATES AND FULL PARTICULARS POST FREE. 


BLACKSTONE «Co. 


STAMFORD, Eng. 


Telegrams—Blackstones, Stamford. 
Telephone—307, 308 (two lines). 


Ood d—Lieber’s, ‘A1, AB 
eee ee” Representing C.C. 15 B.H.P., E.C. 20 B.H.P., and G.C. 30 B.H.P. Engines. 


WELDED TUBES ::.' ©... 


FOR MINING, GAS & WATER MAINS, &c. 


EDWIN LEWIS & SONS, 


London Offices—148, CANNON STREET, E.C. 
Tube Works, WOLYERHAMPTON, STAFFORDSHIRE. LIVERPOOL WAREHOUSE- 68, South John Strect. 


Telegraphic Address—LEWIS, WOLVERHAMPTON. Telephone -No. 15 Wolverhampton, 




















I 








Rh Los eka URN te eR 





Dec. 25, 1914 THE ENGINEER co 


——— 
= 


TANGYES Lb srensonn 


MAKERS OF .. 


HIGH-SPEED 


MACHINE TOOLS 





























No. 3 VERTICAL MILLING MACHINE. 


MILLING MACHINES 


Maximum Output. 











No. 2 HORIZONTAL MILLING MACHINE. 


Telegrams—TANGYES BIRMINGHAM. U1903 No. 502 A 














DARLINGTON FORGE Go, Lo, DARLINGTON 


CONTRACTORS TO ADMIRALTY & WAR OFFICE. ee 


LONDON OFFICE : 
70, Fenchurch 8t., E.C. 


FORGE, 7 ORRLINGTON. 


Telegrams: 
Forgington, London. 














CAST STEEL AFTER SHAFT BRACKETS 
FOR LATEST WHITE STAR LINERS. ; 
WEIGHT 75; TONS. Quo 
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Tool shape affects cost of production 





For each cutting tool there is a shape which will enable it to cut at the quickest possible speed, 
at the highest possible feed, and with the least consumption of power. 





| We have made a special study of cutting tools, and recommend the Lumsden method as the best 
| to adopt for maintaining a regular supply of correctly shaped tools to the machine shop. 


Lumsden Oscillating Tool Grinders for shaping tools before hardening. Sizes, tin. sq.. I4in. sq., 
3in. by 2in., and 6in. by 3in 


| 

| 

| Lumsden Plain Tool Grinders for resharpening after hardening, using the flat face of a cup wheel. 
| 

| 





Sizes, 12in. and 16in. wheels. 4 


Lumsden Combination Tool Grinders, for doing both the above operations in the small shop. 
ited ltin. sq. 





‘Sole Agents: Spl UA5 


‘ALF RED HERBERT Ltd., COVENTRY 


BLAKEBOROUGH 
VALVES 


FOR ALL DUTIES. 











Saale Ama at tase aR eel 





Raee HI: 





Sluice Valve with 


Outside Screw. 
Sluice Valve with 


Inside Screw. 











Two complete ranges 
of Automatic Exhaust 
Relief Valves with In- 


; - oa: side and Outside Dash- | a 

sures from 1iin. to 96in. . . | a 

Automatic Exhaust Relief Valve with pots _ 4in. “a 56in. | 
Outside Dashpot. bore inclusive. 


Three complete ranges 


of Sluice Valves for 





different working pres- 


bore inclusive. 











(Horizontal Type.) |g 


J. BLAKEBOROUGH & SONS, BRIGHOUSE. 


Telegrams—BLAKEBOROUGHS, BRIGHOUSE. Telephone—Nos. 24 and 145. 
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CONVEYOR ELEVATOR t 








i 


ns * 





LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. 


J. J. Stevenson 
PROPRIETOR. 





Contracters to H.M. Government. 



































| Telegrams: CONVEYOR, ACCRINGTON. National Telagliene: No. 0279, 
; SPIRAL CONVEYORS GRAIN ELEVATORS 

COAL CONVEYORS COAL ELEVATORS 

i GRAIN CONVEYORS 

q TRAY CONVEYORS — ee 

4 CONVEYORS Spl 1116 BALE ELEVATORS 

= ———_—_—_— 
| Hi | T#E McKENZIE, HOLLAND, & WESTINGHOUSE | 

5 | POWER SIGNAL CO., LTD. | 

rE | 

3 Address 

58, Victoria Street, London, S.W. 
; Telegrams: bic apis 
j * Powersig, Sowest, London.” 4760 Victoria (2 lines). I) 






































— SPECIALITIES. 





(Fstahlished 1847). 





DOCK GATES & CAISSONS, 
LIGHTERS OF ALL CLASSES 
FOR COALING DEPOTS AT 
HOME OR ABROAD, AFLOAT 


CONTRACTORS TO 
_ ADMIRALTY & WAR OFFICE, 








| CONSTRUCTIONAL OR IN LOOSE PARTS FOR 

; ENGINEERS, RE-ERECTION. 

IRON FOUNDERS BRIDGES OF ANY SPAN 
7 AND AND WEIGHT. 

: SHIPBUILDERS 


PRESSED FLOORING. 


CAISSON ERECTED COMPLETE IN COLOMBO. 


| THE LEEDS FORGE Co, Lro., LEEDS. 


Pioneers in the Design and Manufacture of Pressed Steel Underframes and Bogies, and All-steel Railway Passenger Carriages and Wagons. 


























NIZAM’S GUARANTEED STATE RAILWAY. 


PATENT London Office: 
3 CENTRE & SIDE DISCHARGING 
CAXTON HOUSE, 
BOGIE 
HOPPER BALLAST WAGON WESTMINSTER. 
4 WITH 


FOX’S PRESSED STEEL 
UNDERFRAME. 
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ee patENT STEAM PUMPS. 


ST De ee ee 







UU 


“THE PUMP WITH THE SIMPLEST SLIDE-VALVE.” 


Scull 00000 





aml! 


Ill 











Fig. 1D.—‘“‘ DAVIDSON” STEAM PUMP, as made in the larger sizes. Fig. 6a D.—‘‘ DAVIDSON”’ HIGH-PRESSURE DOUBLE RAM PUMP. 











§ ‘ is 
& ” | a 
‘BUSINESS AS USUAL. | 
SIR W. H. BAILEY & CO., LTD., intimate ENGINEERS, MILLOWNERS, COLLIERIES, and i 
POWER USERS, that orders can be dealt with as usual. Their large stock of Pumps, Valves, ; 
Tachometers, Gauges, and Recording Instruments, &c., is being maintained at its normal level. | 
BAILEY’S GYROMETERS (TACHOMETERS), Gauges, &c., made in England for nearly 100 YEARS. 

. J 





























Fig. 15 D.—‘‘ DAVIDSON’’ PATENT INDEPENDENT AIR PUMP 


AND JET CONDENSER. s 
Fig.“ 50 T D.- -SET OF BAILEY’S ‘‘ DAVIDSON”’ 





Fig. 50 D. 
“DAVIDSON ” : s ‘ . 
ECONOMICAL For Stationary Engines, Lake, River, and Canal Steamships, &c. BOILER-FEED PUMPS, 
BOILER FEED RAISES WATER FOR CONDENSING AND as supplied to the Prince Line, Ltd., Newcastle-on-Tyne. 
PUMP. : GIVES A VACUUM OF 27 INCHES. :: 
Manufactured by 2210 ; 
q 























SIR W. H. BAILEY & CO., LTD, | 


At the ALBION WORKS, SALFORD, MANCHESTER. == 
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a TW IN-SCREW SHALLOW-DRAUGHT PASSENGER STEAMER. 


_ q YARROW & CO. g Ltd., GLASGOW (opriit“Loiivon.) 














‘ 


pe sana. a Ga ST 





SPEED 12 MILES AN HOUR. Draught with 10 tons load, 18in. 


Propelled by Screws working in Tunnels fitted with Yarrow’s Patent Hinged Flap Aft, by means ot which a considerable Increase of Speed is 
secured without additional Power or Cost, and the Maximum Efficiency under’ all Conditions of Load is obtained. 








Special Water Sprayers can be fitted on top of awning (as shown in illustration) to keep the living spaces cool. O7 
MANCHESTER. 


PEARN’S “LIGHTNING” TAPPERS 


(W. A. PEARN’S PATENT). 


ALL 
OVER 
THE 
WORLD 


1) oe 





THIS APPARATUS WILL TAP 
THREE }3-in. HOLES, 1}-ins. DEEP, IN MILD STEEL 
IN ONE MINUTE. 


IN ALL THE LEADING MACHINE SHOPS. 











» JOSEPH TOMEY & SONS, Ltd. 


cok UREKRA ’” 


Telegraphic Address— 
“Tomey, BIRMINGHAM.’ 


’ 


Established 1853. 





PATENT 
TELESCOPIC 
GAUGE 
GLASS 
PROTECTORS 
Supplied for over half a century to the principal Railway and Steamship,’Companies and Engineering Firms of the world, and 
adopted in His Majesty's and principal Foreign Navies of tne world. 
Also Patentees and Makers of the Enamelled and Red Stripe Gauge Glassesnand{the New S.H.P. Gauge Glass, 

















and Glass tt of every — 














ot. CATHERINE STREET, ASTON, BIRMINGHAM. 


London Warehouse & Showrooms-5, EXCHANGE PARADE, SOUTHWARK STREET, S.E. 





Circular Pattern, Square Pattern. 
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COMPLETE 


SAND BLAST APPARATUS 


FOR CLEANING LARGE AND SMALL CASTINGS. 


(Arranged for the Operator to work either Inside or Outside the Sand Blast Chamber). 











WILL SAVE 50 PER CENT. IN FETTLERS’ WAGES. 


Im Use by the follow ind well-known firsms: 


STEEL CASTINGS. | ORDINARY IRON CASTINGS. | MALLEABLE IRON. | BRASS OR GUN METAL. 
Beardmore, W., and Co., Ltd. Glasgow Platt Bros. and Co., Ltd. Oldham | Ley’s Malleable Castings Co., Ltd. Derby | Vickers Ltd. Barrow 
Steel Co. of Scotland Glasgow Tweedales and Smalley Castleton Crowley, John, and Co., Ltd. Sheffield Gummer and Co, Rotherham 
Coltness Iron Co. Coltness H.M. Dockyards -- Baker Foundry Co., Ltd. Smethwick Ruston, Proctor and Co., Ltd. Lincoln 
Dickson and Manns, Ltd. Armadale Dobson and Barlow, Ltd. Bolton {| Maddocks, J., and Co., Ltd. Oakengates Storey, Isaac, and Sons Ltd. Manchester 
Vickers Ltd. Barrow Doulton and Co., Ltd. Paisley | Clegg and Howgate, Ltd. Keighley Glenfield and Kennedy Kilmarnock 
ming Ig Forge Co., Ltd. Darlington Ruston, Proctor and Co., Ltd. Lincoln Croft Foundry Co., Ltd. Walsall Milne, J., and Son Edinburgh 
Shaw, W., and Co. Middlesbrough Marshall, Sons and Co., Ltd. Gainsborough Lindop. H. W. Walsall Benton and Stone Birmingham 
Hadfields’ Steel Foundry Co., Ltd. Sheffield Shanks and Co., Ltd. Barrhead | ‘Tangyes Ltd. ‘ Birmingham | British Insulated and rd Cables. Ltd. 
Osborn, 8., and Co., Ltd. Sheffield Falkirk Iron Co. Falkirk | Harper, J., and Co Willenhall Marshall, Sons'and.Co., Ltd Gainsbor ugh 
Jackson, P. R., and Co., Ltd. Manchester Hopkinson and Co. Huddersfield | Haden, G, N., and Sons ‘Trowbridge Dewrance and Co, London 
Atlas Steel Foundry & Eng. Co., Ltd., Armadale A. Kenrick and Sons, Ltd. West Bromwich | Brampton Bros. Birmingham Barr and Strouds Patents Glasgow 
John Spencer and Sons, Ltd., Neweastle-on-Tyne | Cannon Iron Foundries Wolverhampton | Clive, Thos., and Son Birmingham Hopkinson and Co., Ltd. Hudderstield 
Cammell Laird and Co., Ltd. Sheffield |  Holeroft, Thos.,and Sons, Ltd., Wolverhampton | Gameson, T’., and Sons, Ltd. Walsall Harlow and Son Stock pors 
Brown, John, and Co., Ltd. Sheffield Geo. Salter and Co. West Bromwich Hackett and Sons West Bromwich Woodhouse and Co, Doncaster 
Allen, E., and Co., Ltd. Sheffield | Clark, T. and C., and Co, Wolverhampton Hill, H. and J. Willenhall Hill, C. and L. Willenhall 
Electro Flex. Steel Co., Ltd., Newcastle-on-Tyne | Swain, \ antthew, | Ltd. Manchester | Parkes, | G. B., Ltd. Halesowen Showell, E., and Sons, Ltd. Birmingham 


General Representative: GEO. HOPKINS, 1, Studdridge Street, Fulham, London, S.W. 


TILGHMAN’S PATENT SAND BLAST CO. Ld., ““uancansten. 








8:1. BORING * TURNING MILL 


MOTOR DRIVEN. 








SPECIALITIES :— 
BORING and TURNING MILLS, with new patent positive feeds. 
PIPE FACING and UNIVERSAL FACING and BORING MACHINES 
RADIAL DRILLING MACHINES. PATENT SIDE PLANING MACHINES. 
HORIZONTAL and VERTICAL BORING MACHINES. 


BUILT TO GUARANTEED LIMITS OF ERROR. 


SECTIONAL CATALOGUES MAILED ON APPLICATION. 


GEO. RICHARDS & CO., LTD., 


BROADHEATH, NEAR nina. 


London Representative—GEO. HOPKINS, 1, Studdridge Street, Fulham, London, S.W. 























eh 


LRA 


SoS aA zs 


Ree 


S05 G FREEDOS FEE 














i 


. Ad 











ETAT SAR CT NTSB oa ss I 








SRN a RE ict eee tse 






Deo. 25, 1914 


THE ENGINEER xv 

















pollen perk: Niwa ri Kay see Oy ee 
Swe Gays PTR ANIM RIO  2SIB c ar 
% PRIN SC Ray eRe SLT Sa sae Bese lie Cys eee 








SIS IGANG hi 





BATES = 


SUCTION GAS PLAN SUCTION GAS PLANTS. | 


PETROL ENCINES. 
2ro 350 sup. 











| BATES’ PATENT “GOLD MEDAL” SEMI- 


16 to 200 B.H.P. 
DELIVERY. 


DIESEL ENGINES. 


| QUICK : 
As Supplied to H.M. GOVERNMENT. 
USED IN ALL PARTS OF THE WORLD. 


| HIGHEST AWARDS. WRITE FOR CATALOGUE. 





EST. 1897. 





BATES’ NEW TYPE GAS ENGINE. 


W. J. BATES & CO, Lo. 








OIL ENGINES. 


| Victoria Ironworks, DENTON, Manchester. | 


THE UNBREAKABLE PULLEY 


AND MILL GEARING 60., LTD., 


PULLEYS, SHAFTING, HANGERS 


And all kinds of Gearing for the Economical 


Transmission fof Power. 









Head Office: — iene yedehonpne —_—— = CG. 


legra: *Horsepo ; London 
Teleshon oie 5061 Bank, London 


And at 58, WEST GORTON, MANCHESTER. 


Telegrams: “ ie Manchester.” 
Telephone: Central 7327, Manchester (two lines). 
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Photo 1256. 





“ARCHDALE 


RADIAL ceareo 


ALL 


DRILLING MACHINES 


FROM 


oft. to 7ft. Radius. 





PHOTO 1256. 


COMBINED SENSITIVE and ELEVATING RADIAL 


EMBODYING 


HAVING 


CHANGES of SPEED on SADDLE. 





Two Sizes 3ft. Gin. and 4ft. 
4 RATES GEARED FEED. 
DRILLS up to ltin. in M.S. 


Spl 1033 





I a. Tsteunstorninpeteincnie & co. Ltd., Ledsam vt, BIRMINGHAM | 














GENTRALIZED CONTROL 
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WERF GUSTO 



















VIEW ON DECK. 150-TON CRANE. 











: 160-TON 
(Firm A. F. SMULDERS), ae 
110-TON 
SGHIEDAM, HOLLAND. 
Telegraphic Address: ASMULDERS, SCHIEDAM., PULLEY 
Oodes Used: ABO, 4th and 5th Edition. 
be ste ae Edition. 
Private Gods. - BLOCK. 






Sole Agency for the United Kingdom: 


ANDERSON RODGER, 
38, VICTORIA ST., WESTMINSTER, S.W. 








































aL DEPAR TMEN 
Z. 
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150-TON FLOATING, PIVOTING and DERRICKING CRANE. 


Height above Water Line - - 60 mts. (196ft.) 
Lifting Radius for 40 Tons - 46} ,, (149ft.) 
= - no ,, : 263 ,, (87ft.) 
- 150 _,, : 263 ,, (87ft.) 


These cranes are mostly supplied to Governments and Harbour Authorities, and a good many of them are repeat orders. 
We have sent out these cranes to the Argentine, to Brazil, Chili, the Dutch Colonies, France, Italy, Russia, &c. &c. 

















OTHER DEPARTMENTS. 


aA: DREDGING PLANT 


OF ALL TYPES & ANY CAPACITY. 


PATENTED BUNKERING VESSELS 
DIESEL MOTORS of any Capacity 


Stationary and Marine. 
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BOILERS of every description. 


























a ae Sail ol BRIDGE & ROOF CONSTRUCTION. ne 4 2. oe oe ; 
[s 4 a me : , Ma Gree TT \ 
sil st ini swe ————_ -Boiler Works: A. F. SMULDERS, Grace-Berleur, nr. Liege, oagen - — . 
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‘CAMEL HAIR’ 


(REGISTERED TRADE MARK) 


BELTING. 


UPWARDS OF G6O,O0O00,000 FEET 
SUPPLIED TO WORLD-WIDE USERS. 
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WAREHOUSE 
CRANES 


ELECTRICALLY OPERATED. 











HOLT & WILLETTS, 


CRADLEY HEATH. 








120 


: AS 
T 
S ~ K HAS AN UNBLEMISHED 
REPUTATION OF 4O YEARS AS A MAIN 


HALIFAX DRIVING BELT. 

















CEMENT WORKS TUBE MILL MOTOR DRIVES. 


SOLE MAKERS: 


F, REDDAWAY & Co., L”. 


PENDLETON, 


The smoothest and steadiest runningimachine on the market 
MANCHESTER. 


HIGH-CLASS 967, 
LONDON - 50-51, LIME ST., E.C. spose 


BORING & TURNING MILLS. |__ : 
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CONTRACTORS TO THE BRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS AND aaa ALSO ON INDIA AND WAR OFFICE LISTS. CL iy} U Yy 


rey Age at _ GLI gap ih ane 
ATILEZ 


Bhi My —“" % Ate y 2 Y, i 


iy) Wet ; ZY SZ 
A & ZY 







“BOYER” & “KELLER” 
HAMMERS 





ELECTRIC 


AND 











PNEUMATIC DRILLS RECEIVERS. 
MANUFACTURED ROCK DRILLS 
AT OUR ab 

OWN WORKS. ALL ACCESSORIES. 





Spl Y857 





FOR CHIPPING, CAULKING, RIVETTING, &c. 











Z Yas PALAGE CHAMBERS, 9, "BRIDGE STREET, WESTMINSTER, S.W. Works: FRASERBURGH, SCOTLAND. oS 


iy damn AMAA _ Workshops and Showroom within & few minutes’ walk of the Offices, where neumatic and électPic tools can be seen in operation. Inspection invited. 


LLEWELLIN MACHINE CO., 


Makers of BRISTOL. 
BRITISH TIME RECORDERS, all types, & 
CUT GEARS. “Evers Degeription and 


DOUBLE HELICAL, STAGGERED AND CHEVRON 
TOOTH GEARS A SPECIALITY. “ 


REDUCTION; GEARS, Standard and Special, to order. 













































REDUCING GEAR. 














SELF-LUBRICATING 
STEAM ENGINES, TURBINES, AIR & GAS COMPRESSORS, 
CONDENSING PLANTS, PARAFFIN ENGINES 


CRUDE OIL ENGINES 


(DIESEL TYPE). 


for 


Electric Power, Traction, 
Lighting, Mill Driving, 
Mines, Ventilating Fans, 


Shipbuilding and Engineering 











Works, etc. 
RECIPROCATING ENGINE & EXHAUST TURBINE MADE IN STANDARD SIZES | 
Combined Capacity, 2500 K.W TO SUIT ALL REQUIREMENTS. MOTOR-DRIVEN AIR COMPRESSOR. 1600 c. ft. Capacity. 
Telegrams: “ Belliss, Birmingham.” Established 1852. London Office: 8, VICTORIA ST., S.W. 


BELLISS & MORCOM, LIMITED, 
BIRMINGHAM, NcLANb. - 
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MACHINE TOOLS 
FOR HEAVY ORDNANCE 
TURBINES ENGINES BOILERS 
LOCOMOTIVES 
STEEL WORKS 
FORGES 


BUCKTON 





VERTICAL 
UNIVERSAL HORIZONTAL 
CHAIN CABLE AND ANCHOR 
TESTING MACHINES 


JOSHUA BUCKTON & CO LTD 
LEEDS ENGLAND 


_ DRILLS 


JOMN OAKEY & SONS, 


MANUFACTURERS OF LIMITED. 








GENUINE EMERY. EMERY 
EMERY CLOTH, | sm": TAPE 


GLASS PAPER. BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM DISCS 


palate Friar dme ypc gy: gerd a Amggmem Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


iets sage, t til the seca annem EMERY WHEELS 


size and shape, to suit the special requirements 
buyers, Prices quoted on receipt of particulars. 
WELLINGTON MILLS, WBSTMINSTER BRIDGE ROAD, LONDON, S.E. 

























BRASS & COPPER 
4 WIRE, HE 





















OXYGEN 


FOR THE WELDING & 
CUTTING OF METALS. 


British Oxygen Co., 


The Oldest and most extensive onan 
producing and distributing business in 
the World. 





Factories in all important Engineering 
centres equipped exclusively with modern 


LIQUID AIR PLANTS PRODUCING 
OXYGEN OF UNRIVALLED PURITY 


entirely free from gan or other com- 
bustible residuals, 


Manufacturers o: 
OXY-ACETYLENE WELDING 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


and other Appliances. 


For full particulars apply to any of the Com- 
pany’s Works :— 


Elverton Street, Westminster, 8.W. 
Tunnel A e, East Gr ich, 8.E. 





Saltley Works, Birmingham 
Greai Marlborough Street, Manchester 
Shields Rd., Walker Gate, Newcastle-on- 


Tyne 
Rosehill Works, Polmadie, Glasgow 
East Moors, Cardiff 
Savile Street, Sheffield, and 
SYDNEY, N.S.W, D678 











BLAKE’S PATENT 
Self-acting 


RAMS and HYDRAMS 


Water. 
Send for logue No, 16. 


JOHN BLAKE. Lrp. 
ACCRINGTON 
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GEAR 
CUTTING. 
Spur and 

Bevel 


Rogers McGown & Co., 4, Livesey Rd., Manchester 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Colville 
Brickworks Plant. Sa Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. General Millwright. 


RAMSHAY & MARSHALL LTD., 


Broad Street, BIRMINGHAM. 
Flat Sheets, won es finish, perfectly 
eering Work. also Galvanised 
gauges and sizes - be supplied 
a ly, at competitive prices. Specify fo 


MERCURY BRAND. 


Cannot be beaten. 


MACKIES, LD., 


Engineers, READIN Ga. 








Galvanised 
nee for 





ROUGHT AND CAST 


PULLEYS, SHAFTING, "BEARINGS 


wei for Catalogue No. 52. 
, Reading 


é&e. 
*Phone, 86 Reading 











Tele Machinery, 
wate eagermme HERBERT 
TRAVELLING-CRANES. ie) R R 1S. 
PULLEY-BLOCKS. : EMPRESS 
_eeroesaaa oucBoROGH j 
CYLINDER, DOFFER, ROLLER, 
AIR PUMP, CONDENSER & STEAM 


PIPE CASTINGS. 
Machine Made Teothed Whee!s. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 








Write for prices to 


SCHOFIELD’S FOUNDRY G0., L° 


LITTLE BOROUGH. Q72 


t IRON STEEL: 
HEMPeWIRE- 
ROPES’ CHAINS ere. 


SAM: DENISON ¢-SON.L:° 






























PARAS/OE’ LEEDS:s-e- 
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OHN LYSAGHT, tr. 


Panel Plates for Railway Carriage Work. Highly-finished Sheets for Special Purposes. 
Tested and Guaranteed Sheets for Dynamos, Transformers, and Turbo-Alternators. 


Ses Se. ME “recess” 


Sheets from 10 to 24 gauge are flattened (Dead Flat). A Specification 6ft. long by 24, For all Working-up Purposes_ 
30, and 36in. wide in 10 to 28 gauge can be despatched from stock immediately. or_al 


MACHINE-CUT CIRCLES up to 48in. diameter. CLOSE ANNEALING COVERS. SOLID WELDED GALVANISING BATHS 
CHILLED ROLLS for Sheet Mills, Tinplate Mills, &c. 


For Galvanised Flat and Corrugated Sheets, Wire Netting, Tanks, Cisterns, Hollow-wares, and Constructional Iron Work see other Advts. Address-—St Vincent Works, Bristo! 


ORB worxs, NEWPORT wmow,. (81) 1029 


MCKENZIE & HOLLAND L tjaititts Stn 























| 








Eleetrie Block Interlocking 












Level Crossing Gates. MP a a j ‘for Single, Double, or 
Lattice Steel Towers and [iE S #4 Se4 “Reversible Line” Working. 
Masts. aie ae ~ * eS 
iaeapeandien tenes. TRACK CIRCUIT 
New ‘‘Over-Rail” Lock-Bar. | 
Patent Signal Wire Binders — APPLIANCES y 
s and Telegraph Wire Clips. A SPECIALITY. 
PARKER'S PATENT POWER SIGNALLING: 
FOG SIGNAL AND PLACER. ELECTRO-PNEUMATIC, 
“—— ELECTRO-OIL, 
AUTOMATIC TRAIN STOP ALL ELECTRIC. 
° omen aay New Patent Electrie Signal 
ALLING & INTERLOCKIN Controller and Replacer. 
SIGNALLING APPARATUS — ee 6 REC 
SCHEMES & PLANS Electrically Operated 


Telegrams—‘“ MAOCKSIG,” SOWEST, LONVON. Telephone—476 . VICTORIA. _—— ELECTRO-PNEUMATIC 


HEaD orrice: 68, VICTORIA STREET, WESTMINSTER, LONDON, S.W. works: worcester. POUTERINDICATING 


BRIDGING THE PAMBAN CHANNEL, 


—. CEYLON. 
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Double Leaf through SCHERZER ROLLING LIFT BRIDGE. 


(225ft. Oin. Centres of Main Bearings) 


consrevereo HEAD, WRIGHTSON & GO., LTD, 


Teesdale Ironworks, THORNABY-ON-TEES. 
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VARROW’S patent WATER-TUBE BOILERS. 


Messrs. YARROW & CO. 


Se ZH PRESSING 
MACHINING 


of the various parts of Yarrow 
Boilers, such as the 


STEAM DRUMS, WATER POCKETS 
and SUPERHEATERS 
for British and Foreign Firms 


not having the necessary 
facilities. K3 














YARROW & Co. 





Lutrv, GLASGOoOow . 











MANNING, WARDLE & CO., L™®: 


BOYNE ENGINE WORKS, LEEDS.’ 


Makers or Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and workmanship o1 the best quality. Tank 
Engines up to 18in. cylinders, on four or six wheels. always in stock or in progress. Specifications, Photos and Prices on application, and Special Designs sent on receipt of particulars of requirements. 
LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street Westminster S.W. G259 











PORT ENGINE (275 B.H.P.), T.S.M.Y. “PIONEER.” 


MADE IN POWERS RANGING FROM 100 to 3000 B.H.P. 


British Representative: 


ROBERT M. CAMPBELL, M.I. Mech. E., 


19, Klea Avenue, 


A.-B. D ES E LS M OTO RER. Seine LONDON, 


STOCKHOLM, SWEDEN. K70 Telegrams—“ Dieselmot London.” Telephone—2152 Brixton 


Over 50 Vessels are now mia with Polar Engines. 
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ROBERT STEPHENSON & GO. LTD.“°COmoTIve BUILDERS 
DARLINGTON. 
Telegrams: Rocket, DARLINGTON. Telephone : No. 2700. Engineering Standards, A B C (5th Ed.), Engineering Telegraph (2nd Ed.), and Kendall’s, 
ESTABLISHED AT NEWCASTLE 1821. NEW WORKS OPENED AT DARLINGTON 1902. 
Telegrams A.Lrtiscopr, LONDON. LONDON OFFICE: sanctuary House, Westrminster, S.W. Telephone: 650 Vicroria. 


LOCOMOTIVES OF NE EESUANY. SIZE AND. CAPACITY. 





SPECIAL LOCOMOTIVES, 
—SINGLE EXPANSION, 
ARTICULATED, or other 
types with FLEXIBLE 
WHEEL BASE, TO SUIT 
ANY GAUGE OF RAIL AND 
CONDITIONS OF SERVICE, 














ISCHAFFER & BUDENBERG 


LONDON, E.C. BROADHEATH, GLASGOW, 
‘a, Queen Victoria 5, Wellingt, 
a nr. MANCHESTER. ®* ‘{ellington 





Makers of Pressure Gauges and High- 
class Engines and Boiler Fittings. 








Se : \ Relies Feed Pampe. Sluice Valves. 
ntr: atches, Steam Meters. 
SEND THE COMPLIMENTS of the SEASON 1 to al Counter, Steam Traps. 
SUPPORT HOME INDUSTRIES. Srrersntg pee, Valves. 
mma 3 USE OUR WHEELS. : K26 Jena Gauge Glasses. Test Pumps. 
ire: itundum,” Blackburn. Tel. 473. Estd. 1893. Lubricators. Thermometers, etc 





Recording Instruments for Pressure, 
Temperature and Speed. 


Werf GUSTO, Firma A. F, Smulders 


SCHIEDAM, HOLLAND. 


POWER PRESSES 


for Sheet Metal Trades, Blanking, Drawing, 
Stamping, &c., a Sylnniné Lathes, — 


HORDERN & MASON, 


Vulcan Press Works, BIRMINGHAM 
(See displayed advertisement every fourth week.) 





























BURDON'S S3‘22, FURNACES YOU GET MORE OUT OF YOUR we" =< 
OIL GAS PRODUCERS. PACKING WHEN ITS SHAPE IS | Sco cur page Aare every cend & fourth west. Hu 
IE AN ADAPTED TO THE SERVICE. TAA ZUBNACES 


N 
MELDRUM stoxers 
Q848 


SUPERHEATERS 


MELDRUMS, Limited, 
Canal Works, Timperiey, MANCHESTER. 





THE NEW ALL-STEEL TYPE “A” 


_ SCATOSCALO PNEUMATIC TOOL 
# ¢ 





“PALMETTO... 


is plaited round and square for large rods. 
About 5 lbs. to the box. 

In twist form for globe and other small valves. 
On 1 Ib. spools. 



































For Sealing and Removing Rust from ALL TYPES “ PALMETTO” IS THE PACKING 

Tinden Geo, kulep ene dace.” FOR ECONOMY BECAUSE IT 4 
8 supplied to the Admiralty & New South ales Govt. 

. sii pam a oi apply to— a LASTS SO LONG IN SERVICE. The CLYDE STRUCTURAL IRON C0., Ltd., 

FRANK GILMAN, xiaver, Lightwoods, BIRMINGHAM Let us send you a free working sample. Clydeside Ironworks, Seotstoun, Glasgow. 

MANUFACTURERS OF 
FRANCIS MORTON & 60 GREENE, TWEED & CO., Iron & Steel Roofs, Buildings, 
arc F Sole Manfacturers, Workshops, &c. &c. 

Constructional Steelwork. QUEEN ANNE’S CHAMBERS, WESTMINSTER, LONDON, S.W. Lendon Offiee: 48, Cornhill, E.C. ss 








GARSTON, LIVERPOOL 
See Large Advt., December 4th issue. N24 





THE 


CLEVELAND 


SE. READER « SONS, een oy um 


DEVICES 
ee & | in the of “Bridges, irders 


bs IGRANIC ELECTRIC C°L™® 147 pscaamee : 
sere emo NOTTINGHAM, al laa 
Iron Base, Worcs, and Wor 


HEAD OFFICE AND WORKS— 


Easton & Anderson! And 5, NEW LONDON ST,, LONDON, Ec, |DARLINGTON. 


Proprietors 























Pumping _ _ |High-Speed Vertical Steam Engines. MACHINE CUT 
Machinery Single Cylinder and Compound. WHEELS. 
tu foteanaseamenenctees Open Type and Enclosed Type. The | REID GEAR’ ©o., ar. Pair 


rang ng De FORCED LUBRICATION ENGINES. TT 


VERTICAL PARAFFIN ENGINES. sr D R i A KER 


For Direct Coupling to Dynamos, Pumps, FINE Cc nu sre — Ls. 
Fans, &c. wae : 
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MOTOR-DRIVEN 
. AIR COMPRESSORS 


fasion 


— 
“= 


o 





Three-phase Induction Motor driving Air Compressor 
installed at a Colliery in Yorkshire. 
Output of Motor: 895 B.H.P., 3000 Volts, 50 Frequency. 
Speed: 184 R.P.M. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


SIN ay tt ma 


4 Telephone—Ci = 
Tel “*Siembralos Vic, London.’ Telegrams—“ Siemotor Cent. London.” 


4 “Tantal & ittings—TYSSEN STREET, DALSTON, N.E. 
oi ag Telephones—Central and 4 ¥ Telegrams—‘ « Siemodyn Kinland, London. 


4 HOME BRANCHES— Works—STAFFORD. 
J : BIRMINGHAM : Central House, New St. NEWGRBTLE 3 30-8 Deansga 
t. itive Bidgs 


BRISTOL : 30, Bridge 
CARDIFF : 89, St. Mary St. HEPFIELD 
GLASGOW : 66, Waterloo St. 80U pec 22 
BRANCHES IN PRINCIPAL TOWNS ABROAD. D610 








Portable ‘Light from Oil. 


UP TO 4000 CANDLE POWER. 


FOR ENGINEERS, CONTRACTORS, DOCKS, RAILWAYS, &. 


OVER 28,000 SOLD. 
Adopted by 26 Governments, Supplied to 500 
British and Foreign Railways and aff Leading Firms. 


No, 0.—500 Candles. Hand Pattern 


Price a er 


No. 1.1500 Candles. Hand Pattern, with No. 2 size 
burner for Tar Oil.. £10 0 O 
Ne. 2.—1500 or 2000 Candles, Useful.& portable pattern £15 10 0 


No. 3.—2500 or 3500 Candles. Manepurpe wed Canal 


Pattern 


£16 10 0 


Burn Kerosene or initia in “Forel inti . 


in Great Britain 


our Special Wells Oil is supplied. 





TYRE EXPANDING, BENDING, STRAIGHTENING, SETTING, SHRINKING, 4c. 


No. 0.0.—Small size, complete with 
burner, for use where great 
portability is an advantage ... £9 10 


No. 2.—(Standard Heating Plant), 
complete with Burner, Oil Tank, 
Air Pump, all Fittings ... ... £1710 


Heater Burner and Hose only... ... £5 10 


‘WELLS HEATER 





Head Supplies Dept. and Stores— 
CAXTON HOUSE, 5a) MINSTER, 8.W. 38 & 39, UPPER AMES STREET, E.C. 
Telephone—Gerrard 


WELLS “STANDARD” OIL@GAS LAMP. 


Suitable for 
ENGINEERS, 
CONTRACTORS, 
BUILDERS, 
RAILWAYS, 
FOUNDRIES, 

and for all 

Flasses - of 
INDUSTRIAL 
WORK. 


Prices.—Fitted with Single Burner, £3; fitted sith 
double Burner, £3 Bs. EXTRA BURNERS, 3s. each 


An improved type of 
Lamp producing a 
Powerful Light from 
Carbide o: Calcium. 


Simple. Clean. 
Quickly Started. 


in "conetruchon. ‘No snes 


labour is It can be 
charged an 

five minutes, and 

run ‘until the carbide is 
ex’ 


No. 

0a.—l150 Gp... .. 
2—1506c.p. .. -. 
8.—2000c.p... .. 
4.—800c.p. .. -- 











A.C. WELLS & CO 


101, Midland Road, 
* ST. PANCRAS, 





























| || MANLOVE'S 
INCINERATORS 


FOR 

















Et ays a eae 


DESTROYING BY FIRE THE REFUSE OF 


FACTORIES, WORKS, INSTITUTIONS, SMALL TOWNS, &c. &c. 


“Standard” Type. 


MADE IN NUMEROUS TYPES AND SIZES. WRITE FOR LIST N 365. 





| MANLOVE, ALLIOTT & CO., L? 


Bloomsgrove Works, 


NOTTINGHAM, Eng. 



































ae ee 


“*Valveless’’ Crude Oil Eng:ne. 


ROAD LOCOMOTIVES. 
TRACTION ENGINES. 

ROAD ROLLERS. 

MOTOR WAGONS & TRACTORS. 
PORTABLE STEAM ENGINES. 
CRUDE OIL ENGINES. 





PORTABLE CRUDE OIL ENGINES. 

THRASHING MACHINES. 

CHAFF CUTTERS. 

CLOVER HULLERS. 

ELEVATORS and all Classes o: 
AGRICULTURAL MACHINERY. 


CENTRIFUGAL PUMPS. 





—_ nieeieiidesiaaiaaaial 


Full Particulars and Catalogues from 


GLAYTON & SHUTTLEWORTH, LTD., 


Faepme: isos. | nw LINCOLN. poss «ESTABLISHED 1842. 
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ROBERT HUDSON, L™ 


MANUFACTURERS OF 


LIGHT RAILWAY MATERIAL & CONTRACTORS’ PLANT 


Address all Enquiries to Head Offices and Works— 


Gildersome Foundry, near LEEDS, ENGLAND. 


——— & Cables: FOUNDRY, GILDERSOME. Codes used: ABC (4th and 5th Editions), Western Union, and Private. Telephones: 2 MORLEY, 14 LEEDS (Central). 
London Office: SUFFOLK HOUSE, CANNON STREET, E.C. London Telephone: 3162 CITY, 
Offices and Stores: CULLINAN BUILDINGS, JOHANNESBURG, and 6-7, CLIVE STREET, CALCUTTA. 





Estimates for the complete equipment of « 
Light Railway of any desired capacity 
submitted free on request. 


Complete detailed Catalogue of Light Railway 
Material forwarded free on request. 








Colonial and foreign requirements a speciality. 

Quotations given C.I.F. any port in the world. 

Large stocks kept ready for immediate ship- 
ment. 


We keep verylarge stocks of Track, Locos., and 
Rolling Stock, and can equip an entire Light 
Railway on the shortest possible notice 


7 — SaaS 
&. 607.—Patent Double Side Tip Wagon, for 
E. 396.—Left-hand Switch and Crossing, with Switch Contractors, Collieries, &c. 


Box and Lever. Sizes from 9 to 200 cubic feet capacity. 





E. 585.—Steel Sugar Cone Wabi. 
Made in all sizes and types. 








mage 
— > 


E. 445.—Small Size sea, with Raised 
Rails cast on. 


an 1) 
\ 





E. 560.—Brick Car. 





‘E. 456.—Side Discharge Wagon, with Gable 
Bottom. Sizes from 20 to 400 cubic feet capacity. 





E. 457.—Patent Pressed Steel Colliery Tub 
with well bottom. 





E. 462.—Open Goods Wagon with Side Doors hinged full 
length. Capacity, 4 tons and upwards. 





E. 580. ES Double Side Tip Wagon, 


for 4ft. 83in. gauge railways. 





E. 483. —Seoop Type Mine Car, tips at sides 
( and end. 





R.HUDSON NS PONDRY 
OME 
GILDER SS LEEDS 


E. 449. Wheels and Axles with Patent Roller Bearings. 





E. 96.—Double Centre Steel 


E. 36.—Steel Tip Bucket. E. 579.—Platform Wagon on Double Bogies. _— Mp Truck me Sar et 




















é 
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THE SHELL**RANSOME 


BUT IT IS 


THE MIXING BLADES (catentes 


WITHIN 
THE DRUM 
WHICH 
MAKE THE 
MACHINE 


THE 
WORLD'S 
LEADING 

MIXER. 





MIXER DRUM IS OF STEEL 





IRALTY, 
CONTRACTORS TO THE BRITISH WAR OFFICE, ADMIRAL 


INDIA OFFICE, CROWN AGENTS, &c. &c. 





530, BRUNSWICK HOUSE, 
pe WESTMINSTER, S.W. 


2188 and 2189 Vicrorta. K39 


Telegrams : 
VERMEHRICO, LONDON. 








DADA A A SA ll ll ltl lt Dll Dl lS al lt Dsl cn ht eee = Dt i 
a s a a 2 a a a a a a a \ 


RANSOME-verMEHR MACHINERY 60., Lto., 
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Fabroil Pinions as the connecting link between them and the 
{|| driving motors, for the elasticity of 





Fabroil Pinions 


is suflicient to absorb shocks liable to break cast iron or 
deform brass. 








Furtber, these pinions run noiselessly, ensuring higher 
|| efficiency in the machines and enabling the employees to 
{| devote their attention more fully to their work. 
| 
| 


They are extremely durable, many instances being on record 
of Fabroil Pinions which have been in daily operation for 
over two years without showing appreciable wear. 


Fabroil Pinions do not shrink or soften when exposed to 
extremes of heat or cold, are uninjured by oil or water, and 
are proof against the attacks of rats and mice, so that they 
may be stored indefinitely without deterioration. 


They are applicable to all types of industrial machinery. 


The British Thomson-Houston Co., Ltd., 


| 

| 

| Write for free illustrated List ER. 2512 on Fabroil Pinions. 
| 

| Electrical Emgineers and Manufacturers, 





| Your machines last longer with | 





Rugby, England. | 








| | Head Office and Works - - ~ - 


























BOLTS & NUTS 


IRON, STEEL, NAVAL BRASS 


“SLON AGUNW SL100 








4 a> 








Alma Works, 


DARLASTON, 


Staffordshire. 


HORTON & SON, L’ 


TRAOE MARK. 


Contractors to Admiralty, 
War Office, India Office, 


Home and Foreign Railways. 


“SMAHOsS HOWOoOoO 


ESTABLISHED 1825. 






“SONIOYOA Aaoud 





ei 


OLTS & NUTS 


D 
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SMITH’S PATENTS ror 7 TRANSMISSION OF POWER. 


SEND FOR 


NEW CATALOGUE 


NO. 14. 


NOW READY. 

















L4 

















35, Queen Victoria Street, E.C., 


LONDON. 


Telephone: 9531 CITY 





Works: 


THRAPSTON. 


Telephone: No. 19 THRAPSTON. 
Telegrams: “GRACE, THRAPSTON.” 


J135 


Illustrated Priced Catalogue post free on application, 














THREE SPECIALITIES 


of the World-famous Engineering Specialists. 


S.E.A. Rings 


A a scientifically-designed packing 


Pump and British Manufacture through- 

° : Their quality and efficiency long known 

Engine Packing to users everywhere, have recently re- 

(eateutel ceived the official recognition of the 

— French Government. A copy of this 

° report will be gladly sent on application. 

and S.E.A. Ring Further Specialities 8.E.A. Ring Valves 
Pistons. and Compressed Asbestos Jointing. 

The his is a practical device for colouring 


the water in a gauge-glass red, thus 
ry) enabling the water-gauge level to be 
“i Ru byg age readily seen from any angle at any 
height.. The ‘‘ Rubygage’’ Inficator 
. can be attached to any gauge without 
Indicator interfering with the gauge itself. 
An Indicator will be sent for 30 days’ 


Sees epgtint fee}. Free Trial on application. 








The 
F.xables the water level to be main- 
tained at its most economical 


66 99 
Thermofeed height, automatically regulating the 


check valves as required, and, at the 


m same time, so controlling the action of 

Syste of the feed pump that its work is limited to 

Boiler-Feed Control the exact feed supply necessary. 
(patented) 


If you will write us, we shall be glad to point out to you the benefits 
that accrue from the employment of the ‘‘THERMOFEED” System. 


RONALD. TRIST & CO., Ld. 


LONDON: 4, Lloyds Avenue, E.C. 23 


Branches at Manchester, Glasgow, and Paris. 
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CHEAP POWER verry STATIONS, 
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FIELDING 
SEMI-DIESEL 


Horizontal Patent 


OIL ENGINES 


45 B.H.P. to 180 B.H.P, 


ADVANTAGES OVER 


DIESEL _ ENGINES. 
Less First Cost. 
Simpler Design. 


Easier to Handle 
and Maintain. 


Less Danger. 


SAME FUEL OILS. 


Catalogue free. 


Impulse every 
cycle. 


A 


Reasiea “eats 
bie 
i 











ae 
; 














‘Bias 
cor 





; 4 FIELDING 

Mrealé SUCTION 

\ (a CAS ENCINES 
AND PLANTS 


10 B.H.P. to 290. 


THOUSANDS 
WORKING. 


Graduated 
Governing. 








Continental 

ae he Pattern. 

Fi te cao Sx v et 

Steadiest 
Running. 





Typical Electricity Station for Small ares 50 B.H.P. SEMI-DIESEL PATENT FIELDING OIL ENGINE. 
Supply, showing alternative powers, viz: es B.H.P. SUCTION FIELDING GAS ENGINE & PLANT. 


ELDING & PLATT, L™ ctoucester. 








> 


New Century Works, 





NEW MODEL 


2Aw. x 8w. WET GRINDER. 


We guarantee Accuracy to 


: od 1 INCH 


and we claim the finish produced to be 


unexcelled by that obtained on any of the best 
known British or U.S.A. makes. 


AUTOMATIC TRAVERSE-6 SPEEDS— 


IF REQUIRED (as illustrated). 





The ideal manufacturing Grinder for all work, 
Cylindrical and Internal, within its capacity. 


Also furnished as a full universal machine 


with complete range of attachments covering all 
Tool Room Requirements. 


IMMEDIATE DELIVERY FROM STOCK 


A. JONES & SHIPMAN, LTD., 


LEICESTER. 
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VICKERS an 


ALL TYPES OF WARSHIPS DESIGNED, BUILT, ENGINED, ARMED, 
AND ARMOURED READY FOR SERVICE. 
AIRCRAFT. 
OFFENSIVE AND DEFENSIVE AUTOMATIC SUBMARINE MINES. 

















oa cecal 














{H.M.S. “EMPEROR OF INDIA,” built at Barrow~in~Furness. 


_ Naval Construction Works, BARROW-IN-FURNESS. 


“DURALUMIN.” 
LIGHT AS ALUMINIUM. STRONG AS STEEL. 


(Regd. Trade Mark.) 








Aluminium with 


the 


! 











There is 

Strength practically an 
and Hardness of so 
| mass range of uses for 
but having only sade 
sesh alloy, including 
of its weight. saan F 
H producing 

i iita8 ppparatus of all E 

ae kinds, F 
Almost 
unafiected by ‘ 
sea water. 
b 
nen Vickers House, Broadway, For | 

: Scientific Apparatus, 
Hydroplanes, Dirigibles, LONDON, S.W. sishamnath at 
Motor Car, Yacht, Re AE Le Shae Precision, E 
and Orthopedic Apparatus, : 

Boat Fittings, &c. Licensee and Distributor for the United States— Hospital cae om 


The American Duralumin Company, Hanover Bank Building, Nassau and Pine Streets, New York. : 
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| ~VICKERS 1 LIMITED. 





HIGH TENSILE STEEL TYRES. 


** Australia Brand.’’ 


| 
\ STRAIGHT AXLES 
for Locomotives, Carriages, and Wagons. 





SOLID CAST STEEL REVERSIBLE and 
NON-REVERSIBLE CROSSINGS. 


Forgings and Castings of every Description. 


| 


LOCOMOTIVE CRANK AXLES. | 


SS 


Ss 


SS 


| 


River Don Works, 
| SHEFFIELD. 
Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. 
NNO NS ee 


VICKERS 
CRANE PANELS. 


The mains are led to the lower jaws 
of the main switch, the other jaws of 
which are connected to copper busbars 
in each section. This distinctive separ- 
ation of the poles is a most important 
feature, as it prevents any possibility of 
shorts through carelessness. 


aa 


Used by the leading Crane Builders 
throughout the country. 


Are of light weight, small size, 
compact and highly efficient. 
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The Electric & Ordnance Accessories Co., Ltd. 


(Proprietors: VICKERS LIMITED), 


ASTON, BIRMINGHAM. 
aS == 


—_———— 


—, 
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VICKERS VANADIUM HIGH POWER 
DRILLS, 


QUICK CHANGE DRILL CHUCKS, 
AND PATENT 


ADJUSTABLE REAMERS, 


also 


CARBON DRILLS of all types, including Wire, 
Letter Gauge, Taper, Square and Bit Stock Drills. 


DELIVERY FROM STOCK. 











The Standard tools for efficient and . 
economical drilling and reaming. 





ALL COMMUNICATIONS TO TGOLS DEPT., 
VICKERS HOUSE, 
Broadway, London, S.W. 
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The Largest Manufacturing Capacity in the World for j 3 


PROJECTILES 


OF ALL TYPES AND CALIBRES UP TO 16-1. 
Sole Makers of HADFIELD'S PATENT 


“ERA” Steel 


Which has been adopted by the British Admiralty 
and War Office Also by other Powers 


“Era Steel combines High Resistance with Great Toughness — 
ages ee ee ae 
And is the supreme material for Ammunition and Communication , R PIERCI.G 


. - Hadfied’s ‘‘Heclon” 
Tubes, Conning and Director Towers and all Armoured Parts Exposed PROJECTILES after Perforating Hard-faced Armour 
to Shell Fire. Also for Gun Shields for Naval and Land Service Plates of Latest Type from 12 in. to 16 in. in Thickness. 





All the Projectiles were fitted with the Jack Patent Cap 








— 
—== 


Steel Castings & F orgings 


Of all descriptions from a few lbs. in weight up to 25 tons 








COMPLETE STONE BREAKING 
AND ORE’ CRUSHING PLANTS 


cme 


SOLE MAKERS OF HADFIELD’S PATENT 


‘ERA Manganese Steel 


The Supreme Ma’'erial in the Market fcr Railway and 
Tramway Special Track-work; also wearing parts «f 
Stone Breaking, Ore Crushing and other Machiner, 























ie) 


Hecla and East Hecla Works 

Works area 100 acres SHEFFIELD, England 
London Office: Norfolk House 

Workmen employed 6000 . @ Laurence Pountney Hill, E.c 








‘Taxma 








We have at our Works stocks of Traction Engines, Portable Engines, 
Boilers, &c, ready for immediate delivery, and at the usual prices. 


Splpu 





Davey, Paxman & Co., Limited, Colchester. 








Water Supplies should be free from— 


Taste and Smell Suspended Matter 
Plumbo Solvency Bacteria 
Organic Matter Hardness 


PATERSON SYSTEMS «ot effecting efficient 


Coagulation. Sterilisation, and Softening combined 








Paterson Rapid Gravity Filtration Plant at Cheltenham Corporation Waterworks. 





with RAPID MECHANICAL FILTRATION 
will ensure the removal of these objectionable 
characteristics of natural water supplies and 
render them ideal for potable purposes. 


WRITE FOR THE PATERSON “ BLUE BOOK”— 


THE PATERSON ENGINEERING COMPANY, Ltd., 
20, AMBERLEY HOUSE, NORFOLK STREET, LONDON. 


Spl em76 














ICE-MAKING & REFRIGERATION. 


Ammonia and Carbonic Acid. 








THE 


LINDE BRITISH REFRIGERATION CO., 


Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. 


= 











LONDON OFFICE : 
22, Billiter Street, E.C. 





BLOWING ENGINES. PUMPING ENGINES. 


LILLESHALL 


WORKS: 
Oakengates, 
Salop. 





cOY., LTD., 


MINING AND HEAVY MACHINERY. LARGE CASTINGS—PLAIN OR MACHINED. we 
STEAM, HYDRAULIC, OR GAS ENGINE WORK. ROLLING MILLS, &c. &c. 





Lee 


| 
| 
| 
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PATENTS, TRADE MARKS, AND DESIGNS. 


H eens and Co., 
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Son. 
‘Teusen _and RTERED PATENT AGENTS, 
(fats Esta) pi 186' 

tent. 


CHA 

btain Lig oo Col and Foreign 
"}, Sharks and po —Full 

jnfort tion x": application, 77, Chancery-lane, London, " Ww.c. 
Mess essrs. Harris and Mills, 
red Patent A, ents Kstabd. High 
Habe, London, W.C., OF i SE WCET, THERM to inven. 
tnd Manufacturers DURING T Particulars of 


say Ack enabling persons to Hain ay Paisats or use —_ 


Mark : »wned 1 by Germar Germans and Austrians sent post 


atents in all Countries, Designs 
id TRADE MARES —E. P. A ALEXANDER & SON, 








London, W.C. (formerly of 19 Southampton- 
bu 1 acy: CH AREERED PATENT AGENTS. og 
plished 1874). Minlet and general advice gratis. Tele- 

“Epa, London. Telephone : 7424 Central. Ll 


_ wn Mid ST 


atents. —Mesasrs. Va han and 


SON an 1853), Bri F 


rey! business 
ey 2 ith tat Letters Patent for Invention, “A Guide to 
A ‘lane, London, W.C. 


Telep on one, ®, 15, 691 $51 Con 


BULL'S METAL & MELLOID 00., 


Boden, ook nm». Glasdow. 
Nat. Tel.: 182 iek 





L’ ‘$ METAL.Pro liers, ro Sheets, romp Rods, 
BULi Jalve Spades, Ove ew ag — A ene oor Plates, &. 
MELLO! D and Boiler 


eg. Se Mark).—Oondenser 
Plates, Bars, Sheets, Valves, &c. 
HIGH i TENSILE BRO BRONZE. —Cast, Rolled, ‘Forged 
Admiral a er (Spb sai 
WHITE META enue, Babbitte’ 


METAL SAWING 











MACHINES IN USE, 
See Illustrated Advts. last weck and next, 









Economical 
Coal Consumption 











Rapid 
Steam Raising 











mean 

Bennis Machine Stokers 

Little Hulton, 

Bolton, and 

28, Victoria St. 
Ss. 












FABRIC LININGS FOR 


BRAKES & CLUTCHES. 


THE HERBERT FROOD CO., LTD., 
CHAPEL~EN-LE-FRITH. N15 








iSTANLEY: 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 


Please send for our “Ks” Catalogue. 
w. EF. STANLEY & CO., Ld. 
286, High Holborn, London, W.C. 


D. & J. TULLIS, Ltd. 


Machine Tool Makers, CLYDEBANK, N.B. 
6ft. High-Speed Central - Thrust 


RADIAL DRILLING MACHINE. 


amind 














See our Minstrated Advertisement. Dev. 4 issue. 


RAILWAY 








BUFFER- TURN- 
STOPS TABLES. 


J. & E. HALL, L™ 


Makers of CO2 and Nis 


Refrigerating Machines 
Hallford Motor Yehicles 


10, Sr. aes ine, Eeaeee, E.O., ana 
DarrrorD, Kant. "spl am166 








|, sp ww 
LONDON & 





SECURITY - £5,927,293. 
FIRE — ACCIDENTS — MARINE. 


BOILERS, ENGINES, 
ELECTRICAL PLANT, &c., 


Insured against Damage by Breakdown, &c. 


REGULAR INSPECTIONS 
by Staff of Expert Engineers. 








Full information on application to 
Head { 45, Date Srrret, LivERPOOL. 
Offices | 155, LeapENHALL STREET. E.C. 











RAILWAY ACCESSORIES OF ALL KINDS. 
Telegrams: SUMMERSON, DARLINGTON. 
THOMAS SUMM™MERSON & SONS, LTD... DARLINGTON 
London Office: SANCTUARY HOUSE, WESTMINSTER, S.W. 








BRABY’S WROUGHT STEEL ROOF CUTTERS 


In Extra Long Lengths. Heavy or Light. 





Almost any Section Supplied. 
FRED" BRABY & CO., LTD., 225502" 
and Steel Sheet Rolling Mis, GUASGOW. 


Also at LONDON, DEPTFORD, LIVERPOOL, BRISTOL, and FALKIRK. 


EXTRUDED BARS 


Of any Plain or Special Section, in Brass, Copper, Yellow Metal, Manganese Bronze, Delta Alloys, &c. 


Castings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in Delta Metal and other Alloys. 


THE DELTA METAL C0., LTD., @°"* Sis? ioscr @eaumenan Spt anos 


Spl am25 




















Where WATER is scarce and FUEL ECONOMY scientifically studied there is no sur ¢: 
means of keeping running costs down to the minimum than the 


EVAPORATIVE CONDENSER 











For a Fora 
Condenser Condenser 
of 1000 H.P. of 1000 H.P. 
the the Water 
Circulating Consumption 
Pump is only 
only absorbs 1000 Gallons 
3 B.H.P. per Hour. 
" MANUFACTURED BY Spl am106 





LED WARD & BECKETT, Ltd., Broadway Chambers, Westminster, S. W. 








LEECH.GOODALL «C2 


Bo oR 


CONVEYING PLANTS, BUNKERS & 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 




















WEDNESBURY. asx 








DRAWING INSTRUMENTS 
and MATERIALS. 


Engineers’ Photo Papers, Tracing Coths, 
Surveying Instruments, Tracing Papers. 


‘““ARCOGRAPH ” PHOTO COPIES. 
J. HALDEN & CO., LTD. 


8, Albert Square, 


Manchester. London, &.W. Q 





15 & 17, Broadway, 
523 








ON ADMIRALTY LIST. 


Tue ROLLED STEEL FORGE CO., Lro. 


MIKE R S. WISHAW. 


SECTION OF MANHOLE DOOR WITH 
COMPENSATING RING. 





Telephone: 32 WISHAW 


Telegrams: SIRHIND, WISHAW. 


MANUFACTURERS OF 
Manhole and Sludge Hole Doors, Raised Manholes and Standpipes for Steam Boilers to withstand the very 








MANZEL OIL PUMPS 
(The leading Force-feed Cylinder Lubricatcrs). 
Ferce-lubrication is the order of the day. Anything short 
of that spells trouble. Unless - hey a force-feed lubricator 
such as we offer you in our “ Oil Pump,” it is useless 
to ask your oil merchant to rome y 7. a better oil. Fix a 
engine, and in all probability the 
ve splendid results, and you will 
it — of oii you do now 


Manzel Oil Pump to your 
oil you have been using will 
not use much more 


BRITISH MANZEL Ol PUMP CO., Carlisle 


DERMATINE 


Rings & Packing. 
Steam. Water. Alkalies. Acids. 
Write for List No. 18, to Sole poe oe ae of Dermatine. 


DERMATINE Co., Ltd., Neate St., London, 
Tel. Add.: ‘‘ Dermatine, London.” Sel No. 31 Hop. amid 


‘i 
cWrigleys. 


See Advert. opposite Index, 18-12-14. 


HULSE & Co., lL.” 


Ordsal Works, MANCHESTER. 
HIGH-CLASS 


MACHINE TOOLS 


SPECIAL & STANDARD S5piaml38 
See Illustrated Advertisement, Dec 4th, page 39. 






































STEAM METER 


Let us send you particulars. 
THE CURNON STEAM METER CoO., 
185, Prineess Street, MANCHESTER. 
Phone : 5791 Crry. 








ERITH LOAM. 


We are the only exporters of Erith Loam, 
and will be pleased to forward price list to 
firms requiring it. 

J. PARISH AND CO., 


ERITH LOAM WHARF, 
ERITH, KENT. K33 


RUN YOUR PETROL ENGINE, | 
NO MATTER WHAT KIND, 
ON PARAFFIN AT HALF COST 











Above shows the apparatus fitted to a modern 
waggon engine of 50 H.P. giving off the same 
power at half the cost. N18 


ADOPTED BY THE BRITISH GOVERNMENT. 


C. BINKS, Ltd., Eccies, Lanes. 
JOHN ROGERSON & 60., LTD. 


WOLSINGHAM, R.S.0., CO. DURHAM. 
Maxers oF 
1 Castings and Seal Forgings. 
Stockiees Anchera, Fe poets Buckets, Links, 
Steering — &e. &e. 


Senp rour Exquinres. 

















highest pressures, to Board of Trade, Lloyd’s, British Corporation, and Bureau Veritas requirements. 
Also Water Ballast Tank and Fresh Water Tank Doors. Steel Forgings. 8m57 


Telegrams; Steelworks, Wolsingham. Za6 
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i The HORSELEY CO., Li. 


et TIPTON, STAFFORDSHIRE. 


























F t I t d tt, VICTORIA STR t, WRST MINSTER, S.W. TIPTON’ STAFFORDSHIRE, ENGLAND, 
an-ventiiate " Geufeueders and Menufnctaters of Stairs) bron sad Steal Work. 


Cast Iron and Steel Tanks and Pressed Stee: Flooring. 





Totally-enclosed 


Induction Motor 








"uror* Bridges, Piers, Viaducts, and Roofs 
ENGLISH, COLONIAL and INDIAN RLYS. 


Gas FPiant, Cast Irom amd Steel Sashes, co. 


- 15,000 - 
FURNACES 


FITTED WITH THE 


“PROCTOR” 
Cnovee STOKER 




















HIS illustration shows a D.K. 
275 B.H.P. Totally enclosed 
Induction Motor supplied to 




















| . 
India. 
W here continuous operation and That such a large number of furnaces should be fitted with and 
. . the “ PROCTOR” STOKER is convincin; f of thorough P 
low running costs are essential, h RELIABILITY—continuous cntiotantery SERVICE, day after Moving 
i day, is the strongest ‘REASON W Fi 
have been fitted at th 8 ire 
Dick, Kerr Motor is unequalled. | wr Tbem_1000 furnaces have besn fitted at the largest Stee . 
hesitate? ars. 
— — 10 TO 15% ECONOMY. 
20 TO 30% MORE DUTY. JAS. PROCTOR, LTD. 


HAMMERTON STREET 


D I C kK kK FE R R Sole Agents for France :—The Société des Perfectionnements IRONWORKS, BURNLEY. 
Y518 4 la Vaporisation, 68, Rue de Rome, Paris. J 


& CO., LIMITED, HIGH-GRADE 


FORGINGS 


For Motor, Mechanical, Electrical, and General Engi- 
neers, Railway Carriage and Wagon Builders, Coach 
Builders, Boilermakers, &c. 


Send yot inquiries to— 
THE SMETHWICK STAMPING COMPANY 
(Proprietors - THE VALOR COMPANY, LIMITED). 
Bridge Street, SMETHWICK. G54 


























Branches: 
Manchester, Newcastle, Tokyo, Sydney, Johannesburg, 
Buenos Aires, Rio de Janeiro, Moscow & Milan. 























| 
a 













































ALL TYPES. 


01800” Fah. 








a 20 to 2000 Gallons and up to jin. thick 








RAIN WATER Rectangular and Circular. 
STERNS 
1000 TANKS, CISTERNS, & CYLINDERS always 
in ao. 
PRESSWORK. 


Pressing and forming 3in. to 36in. 

diameter, 18 gauge to jin. plate, 

and to a depth of Sin., also plate 
bending, 10ft. long to gin. plate. 





Catalogues on application 
to— 


ENGINEERING 
SUPPLIES, 


28, Victoria Street 


LONDON, SW.’ 
D339 








On the Admiralty and War Office Lists. 


W. P. BUTTERFIELD, Lto. 


SHIPLEY, Yorks, pia wet 
ASK FOR No. 7 LIST. 
Telegrams: Tanks, Shipley. ESTABLISHED 186 Telephone: 35 Shipley 
STEAM MOTOR TANKS A SPECIALITY. 15 
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GWYNNES’ 
“Invincible Centrifugal Pumping Machinery for Sewage Works 


The most Efficient and Durable 
Plant for Sewage purposes. 








The Pumps may be driven by 
Electricity, Steam, Petrol, Par- 
affin, Crude Oil, Suction Gas, or 
Town Gas Engines. 








Installations all over the World, including : 

















Buenos Aires 17 sets Leicester 10 sets 
— Birmingham = 6, Dublin 8 ,, 
ee — Me Southampten §=6s55,, =~ Durban +, 
oe 4 Manchester an Bombay 48 
Ilford a Croydon 9. 
Birmingham \ Plymouth 3 
tame &Rea! 19 » ~~ London ae 
Derby ia Nottingham ae 
Altrincham $5. Santos ah 
Carlisle | Mexico ae 
oe San Paulo , Be Gothenburg ie 
ONES Oe 6 aoe Bilbao 3 ,, Waterford 6 
ei Mes Madras e &e. &c. &e, 


Plant now constructing for Leeds include 30in., 
22in., and 16in. sets as well as others. 


Electrically Driven Sets at Tonbridge. A most up-to-date installation. 


GWYNNES Ltd., Hammersmith Iron Works, London, W. 




















ROYCE LIMITED 


TRAFFORD PARK : MANCHESTER 
Specialize in the Following Productions :— 
Electrical Cranes (Jib, Overhead and Goliath 
Types). 
Electrical Capstans of the Ordinary and ‘‘Royce” 
Patent Free Bollard Types. 





Electrical Transporters and Pulley Blocks. 


Electrical Winches and Goods Hoists. 


ALSO 


DYNAMOS AND MOTORS ror ALL PURPOSES: ror 
DIREGT CURRENT. 


PLEASE SEND US YOUR ENQUIRIES. _ 
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JOHN 








Agent for Scotland: 


HETHERINGTON 


Telegrams—HETH, MANCHESTER. Nat. Tel.—3745 City (5 lines). 
Codes—A BC, 4th and Sth Edition, Liebers, Al, and Western Union. 


PETER BEBBINGTON, 65, Robertson Street, GLASGOW. 


Telegrams—BEBBINGTON, GLASGOW. Telephone—No. 758 Central. 





This represents our t4in. Centre HIGH-SPEED LATHE, with Corstant Speed Belt or Motor Drive. 





& SONS, 


MANCHESTER. 


High Speed HORIZONTAL, VERTICAL, and RADIAL ARM DRILLING and 
TAPPING MACHINES, 2in. to 6in. Spindles. 

High Speed DOUBLE RAILWAY WHEEL and TYRE LATHES, for oft. 
to 9ft. Wheels. 

High Speed SHAPING MACHINES, Single and Double Heads, 6in, to 
24in. Stroke, 

High Speed VERTICAL and HORIZONTAL Type MILLING MACHINES, 
2in. to 6in. Spindles, 

High Speed LATHES, 8in. to 24in. Centres. 

High Speed GENERAL LATHES, Gin. to 108in. Centres. 

High Speed TURNING and BORING MILLS, 3ft. to 40ft. Swine. 
All arranged to be driven by Constant Speed Belt or Direc 
Coupled Electric Motor. 

High Speed PLANING MACHINES, Serew and Rack Driven, from 2ft, 
to 14ft. wide. 
Ordinary and Loco. Frame Plate SLOTTING and DRILLING MACHIN:S, 








General and Special Machine Tools for Marine, Loco., Electrical 
and General Engineers, Shipbuilders, &c. &c. 277 


























Renewable Wearing Parts. 
HIGH vir nmaraat and SELF REG ATHY. X1904 


DRYSDALE & CO., Ltd., Yoker, GLASGOW, W. 


“BON-ACCORD” ELECTRICALLY-DRIVEN 


CENTRIFUGAL PUMPS 


FOR CONDENSING PLANTS, Etc. 


Self-oiling Bearings. 











STEAM HAMMERS 


FROM 





STOCK 


s-CwT. To 6-cwr. sizes FoR DELIVERY in ONE WEEK, 7-cwr. to 20-cwr. sizes in THREE WEEKS. 
MAY WE SEND YOU PARTICULARS ? 


B. & S. MASSEY, Ltd. Openshaw, MANCHESTER 











Telegrams 
PLENTY, 
NEWBURY. 














PLENTY &SON FE 


ISINEEr'S, 


» NEWBURY ENGLAND 


MAKERS OF ALL CLASSES OF 


AND 





LONDON OFFICE 


British Kromhout Merine Oil Engines. 
ESTABLISHED !790. 


“ENGINES 
BOILERS 


FOR SMALL STEAMERS,TUGS, 
YACHTS, LAUNCHES, TORPEDO 
BOATS, HOPPER BARGES, ETC. 


82-83, FENCHURCH ST., E.C. 


See alternate advertisement for illustration of 


Telephone 
NO. 7 
NEWBURY. 





CONTRACTORS TO THE ADMIRALTY, 
WAR OFFICE, CROWN AGENTS FOR THE. 
COLONIES, INDIA OFFICE, TRINITY BOARD, 
CUSTOMS HOUSE AND VARIOUS 
FOREIGN AND COLONIAL GOVERNMENTS 
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WEIR 
EVAPORATORS 


New and improved designs. 
Increased efficiency. Reduced 
weight and space occupied. 
Special tube couplings facili- 
tating cleaning and renewal. 











Described and Illustrated in Catalogue 3. 
Standard Sizes. Prompt Delivery. 


L Cathcart, Glasgow. 


HORIZONTAL AIR COMPRESSORS 


Single and Double Stage, 
Belt, Motor or Steam Driven. 














LIsT ON APPLIC* TION. 





High Class Steam Engines, with “ Corliss’ "or “ Bais -Valve”’ Gears, ang to 500 I.H.P. 
Single and Compound Types, with Jet, Surface or Evaporative Conden 


THE ANDERSTON FOUNDRY CO., LTD., 


‘GLASGOW; and - MIDDLESBORO’. 
Telegrams: AFCO, GLASGOW. $22 Telephones: 2259/60 ARGYLE. 




















Telegraphic Address—BRAKE, MANCHESTER. GRE SHAWM’S PATENT Ne rm = — 


Hot Water a 
Injectors Oldest 
we = 
dealing with water cohew 
up to 140 deg. Setey 
with . 
180 lb. pressure. Made. 


GRESHAM & CRAVEN, LTD., MANCHESTER. 


Lendon Office: 110, Canmon Street. E.C, 
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‘BEYER, PEACOCK & CO., Ld. 


Landon Acaren {Westen rine Gorton Foundry, MANCHESTER. (Wrxciuc., 


Tel. Address—FOLGORE, LONDON. 
Telephone—No. 5394 Victoria. ESTABLISHED IN 1854. 5640, Gen’] Manager and Sec.’s Office, 


LOCOMOTIVE ENGINES 


ALSO MACHINE TOOLS. 





ARTICULATED LOCOMO. WHEEL and other LATHES. 


TIVES. MILLING MACHINES, DRILLs, 
GARRATT PATENT LOCO. PLANERS, SLOTTERS, and 
MOTIVES. other Machine Tools with or 


without electrical drive. 


EMERY GRINDING MACHINES 
a Speciality. 


CRANE LOCOMOTIVES for 
lifting and Shunting. 


RACK RAIL LOCOMOTIVES. 


YARD ENGINES and other specie 
designs for all purposes an 
gauges. 


p All parts or the Engines and 
“a Machine Tools are made accu- 
rately to standard gauges. 





WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. Y906 
STEEL, FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 


PE. AR STEAM & POWER PUMPS. 


From Stock or for Quick Deliwery. 
FRANK PEARN & CO., LTD. MANCHESTER, S.E. 


LOsT 
THE SMALL STEP OF THE CONE. 


Ideal progression of speeds and increase 

of power are the claims for our latest 

model of Fasthead with two reductions 
by ‘Gearing. 




















WRITE FOR PARTICULARS. K27 























VISITORS 
WELCOME. 





3-STEP CONE 
GIVING 

9 SPEEDS— 

GEARING IN 

FRONT. 


X1571 


LATHE MANUFACTURERS, 


JOHN LANG & SONS. JOHNSTONE, waa» GLASCOW. 














REFRIGERATING HASLAM 


Se ee FOUNDRY: é 


i ENGINEERING C2 i 
GEROL raT 


AIR YSTEMS 








PAE SRP Dc ee pe 


















w_- 
em 


{! 


U& 
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PACKINGS AND JOINTING — 


FOR 
STEAM, WATER AND AMMONIA. 


SOLE PATENTEES AND MANUFACTURERS :— 


THE BELDAM PACKING AND RUBBER C0O., LTD., 


1 & 2, Gracechurch Street, LONDON, E.C 














MANUFACTURERS OF EVERY : CONTRACTORS TO THE 

DESCRIPTION OF ASBESTOS Telegraphic Address—CORRUGATED, LONDON. Works—BRENTFORD ADMIRALTY AND LEADING 

AND RUBBER GOODS. ._ Telephone No.—AVENUE 5204. : STEAMSHIP COMPANIES. 
Code—A BC, 5th EDITION. MIDDLESEX. K95 

















Highfields Works, 


a PERRY & SON, LTD... sustov, exciano 


= SS] CHILLED AND GRAIN ROLLS 


FOR ROLLING ALL KINDS OF METALS. 











Steam, Blowing & Pumping Engines 


iit. 4 = = il i oo MACHINE-MADE WHEELS. 





ee 
aa Ree v. , 
eal RT ccs: mana Reema art Nery tae 


eee] SHEARING MACHINES for Plates, Blooms, dc 


Gy ad 
Sy , wy 














: VC Ra ee SERS CASTINGS of every description. 
ROLLING MILL MACHINERY. Telegraphic Address: PERRY, BILSTON. 


= LATHES = 


Siin.— Qin. G:in. 12in. 











SLIDING, SURFACING, AND SCREW-CUTTING 


W. B. HAIGH, GRUBAN & CO., LTD., Oldham, Asean. 


Branches and own representatives: London, Birmingham, Glasgow. 




















AVONSIDE ENGINE 


CO., LTD., 









LOCOMOTIVE 
BUILDERS, 


BRISTOL, ENGLAND. 








D184 
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If Solid Dies Were Used They Could 
Not Be More Rigid. 


We submit that the Patent Steel Die-Head fitted to Heap’s 
Patent Automatic Bolt Screwing Machines is the most 
solid, simplest and best Releasing Die-head on the market. 
The Dies are operated mechanically. Springs, with their 
attendant troubles, or other delicate mechanisms, do not 
enter into its construction in any way. 


Consider what this means. Perfect threads, true to pitch 
and diameter, and increased output as the machine can 
be run continuously without the vexatious and expensive 
stoppages for repairs and renewals which are necessary 
with the more complicated Heads. There are also many 
other advantages to be had by using our machines. 


Send for Catalogues. 


Joshua Heap & Co., Ltd., 


Ashton-under-Lyne, Eng. .. 








CHEAPEST 
and 
MOST 
Fo, 
“FFICIENT. VENI 4 ‘ 
10 
pe "OR, N 
al no D 
Ano’ ED I AND 
pe® “Duc, 
D 
DR Ver, 
efi” 
"Ov, 
DUs, 
ly 
“ACTop, 
Ss, 


JOHN GIBBS & SONS’ 
“PEERLESS” FAN. 


724, DUKE STREET, LIVERPOOL. Q72 
* ADMIRALTY AND WAR OFFICE LISTS SEND FOR CATALOGUE. 


Ee TE 


“ SUNDERLAND” 
GEAR PLANERS 


MAKE RECORDS. 
































THE 
HEENAN 
PATENT 
AIR 


FILTER 
FOR 


ELECTRIC 
GENERATORS 


HEENAN & FROUDE, LTD 
WORCESTER. 





rs) 





Makers: J. PARKINSON & SON, SHIPLEY, ENG. 


Manager for Scotland: W. S. LANG, 17, Oswald Street, Glasgow. 764 








THOMAS TURTON & SONS 


Limited. 


MANUFACTURERS OF 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 


ENGINE, CARRIAGE & WAGON 


SPRINGS, 


Cast Steel Files & Hammers for Engineers 


SHEAF WORKS, SHEFFIELD. 





London Offices: 90, CANNON STREET, E.C. H135 
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SATISFACTION ALREADY GIVEN ON EXCEPTIONALLY 
SEVERE DRIVES AND REPEAT ORDERS RECEIVED. 


‘Stanchion” 


WROUGHT .-IRON 


Pulleys=- 


RT PLLA 


SONVss 


PATENT... 


TZidw 
Ce G BS 





Arm Heads machined accu- 
rately to curve of Rim. 





DESIGNED FOR 
Heavy Drives, 
High Speeds, 


and where 








Vibration or 


Shocks are 


) 
o@o 
) 


Palmed Arm Heads, 
forged from the solid 
Bar—not screwed on. 


present. 





Quotations and full particulars on application. 
PATENTEES AND SOLE MANUFACTURERS:-— 


DOUGLAS, LAWSON & 60., 


Engineers, BIRSTALL 9 Leeds. 


Telegrams: PULLEYS, BIRSTALL. Telephone: 135 BATLEY. Code used: ABC 65th Edition. 


On LISTS of ADMIRALTY, WAR OFFICE, INDIA OFFICE and 





CROWN AGENTS FOR THE COLONIES. 2265 














DEMPSTER, MOORE & CO., Lo. 


Engineers, GLASGOW. 





HIGH SPEED PLANING MACHINES. 


MODERN MACHINE TOOLS OF ALL KINDS. 





Large Number of 
Standard Sizes 


Write for descr 
tive Bulletin No. 
2009 E. 


This Fan is designed for removing 

dust of every description. It can set 

up high suction water-gauges, and is 

therefore most suitable for working 

in conjunction with extensive duct 
work system. 


Davipson & Co., LIMITED, 
Sirocco Engineering Works, 
BELFAST. 























FRICTION CLUTCHES, BELT PULLEYS, 


MACHINE-MOULDED SPUR WHEELS. 


THOMPSON & SOUTHWICK, 


COTTON-ROPE 


PULLEYS 


Up to 18ft. diameter. 





PLUMMER BLOCKS, SHAFTING, 








Limited, 


Engmeers and Ironfounders, TAMWORTP 














‘POWER 


TELEPHONE : 
CENTRAL 3232 (2 lines). 





PRESSES 


This illustration represents 
our standard pattern No. 
la POWER DRIVEN FLY 
PRESS, which has been 
_ specially designed for 
EMBOSSING, 
SINKING, 
PIERCING, 
LETTERING 


on thin and thick metals. 


FIVE STANDARD 
SIZES MADE. 


FULL PARTICULARS 
AND PRICES 
UPON REQUEST. 


JOHN HANDS & SONS 


CARDIGAN WORKS, 

















ie 


BIRMINGHAM. | 


ps rd = 
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Telegr = c Addre Telephone Numbers : 


. og “= BUTTERS BROS. anv CO. oa . 





oF PERCY CRANE & ENGINE WORKS, 
ALL TYPES MACLELLAN ST.. HAND, STEAM, 
OF OR 
CRANES. ut LASGOW. aw»  ELECTRIG POWER. 








ADMIRALTY and WAR OFFICE LISTS. 


Niwas ROPE PULLEYS 
ieee sOFLY WHEELS 


of any Size and Weight. 













URQUHART, 
LINDSAY & 60., 


Blackness Foundry, 


DUNDEE. 


FUEL ECONOMY. 


A Reduction of 15 PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “D.”) FOR BOILER FEEDING. 


DAVIES & METCALFE, L!D. 


ROMILEY, near MAN CHESTER. 


o AUST,” ROMILEY; = Telephone —219 STOCKPORT. ss—ROMILEY, G.C. & M. Rly 


_ NORTH EASTERN MARINE ENGINEERING 00, LTD., 


ENGINEERS, BOILERMAKERS, & REPAIRERS. 






































; LICENSEES FOR THE MANUFACTURE AND FITTING OF SCHMIDT SUPERHEATERS TO MARINE nse 

$ LONDON OFFICE: AN ig’ a 

‘ om Babe Peek EX | NORTHUMBERL ON- D WORKS, & titi entices 

= Telegrams—NagmERio, Fax, LONDON | | 

3 LIVERPOOL OFFICE : Telegraphic Address: NEWS, WALLSEND. | DIESEL ENGINES 

8 529, Tower Bldgs., SUNDERLAND WORKS, | or - 
Ee ee hewn Stteet. | SOUTH DOCK, SUNDERLAND. | “ Werkspoor’’ 4 Stroke L 


Tele egrame—ORILYs L LivBRPOOL. Telegraphic Address: NEWS, SUNDERLAND, Cycle Type. 937° 
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H.W.KEARNS &CO.LTD. 


DDOAR OMEN won MAN CUECTED a oe 


every machine as a Guaran- 
tee of Accuracy of the 
Machine. 






















OUR PATENT 

COMBINED 

HIGH SPEED 

SURFACING, 
BORING, 
MILLING 

& DRILLING 

MACHINES. , 












Direct Belt Drive fo. Drili- 
ing, &c.,giving higher speeds 


INDISPENSABLE 







and greater silence and free- 
dom from vibration than 
















where gearing of rio pur- 
chase is used between belt 
pulley and spindle. 


ENGINEERS 


MADE IN 
FIVE 
SIZES. 






















Bed Specially Deep with 
zeb top and bottom, but left 
slightly clear of the ground 
in centre to increase the 
accessibility of the machine 
and to facilitate the removal 

















The most highly developed 


MachineTool of recent times 






of cuttings. 




















The enemy of the Lathe, 
Drill, Planer, Shaper, Slotter 
and Milling Machine. 


Single Belt Drive, our Speed 
Changing Device & Patent 
Clutch, Stationary Facing 
Hand Wheel, Revolving 
Mechanism to Turn Table, 
Rapid Power Traverse to 
all motions, and numerous 


THIS IS THE 


TEST PIECE 
SUPPLIED WITH 
EVERY MACHINE. 




















Ifyou havepiecesto machine 
(either complicatedorsimple) 
consult us before purchasing 
other machine Tools. 

















interesting features fitted to 





every machine. 
















Our guaranteed times will 
probably show you how to 
save initial outlay as well as 


POSITIVE PROOF 
of ACCURACY. 






Write for full particulars. 













manufacturing costs. 














JOHN BROWN & CO., Ld. 


Atlas Works, Sheffield, and Clydebank, near Glasgow. London Office, 8, The Sanctuary, Westminster, S.W. 
BUILDERS OF PASSENGER & CARGO STEAMERS. 


And Specially of First-class senestinatire been Steamers, up to the cane Size and Power. 


WARSHIPS OF ALL TYPES. 


BATTLESHIPS, CRUISERS, & TORPEDO BOATS, 
AS BUILT FOR THE BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLAND GOVERNMENTS. 


Manufacturers of ARMOUR PLATES. 


ATLAS SELF- HARD STEEL FOR WIGH- SPEED MACHINES. 





Largest Sizes of Cranks and Straight Shafting, Hydrautte Pressed, Solid or peadteins Rough Machined or Finished Boiler 
Flue and other Marine Specialities. Rallway Material. Steel Castings. Foundry and Forge Pig. F1647 














—— ~~ 
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Siemens- Martin mm “= Open Hearth Steel 


BOILER #8 PLATES 


Also Ship, Tank, Bridge, Firebox and Special Plates. ° 


Soft Welding and Flanging Plates for Furnace and Other Purposes: Thicknesses from }-inch up to 6 inches. 
On Admiralty and Board of Trade Lists. , 


STEWARTS »» LLOYDS, Lop. 


41, OSWALD STREET, GLASGOW. X1824 
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oS SAMUEL WHITE ‘58 EAST COWES, ‘ieutt 





SHIPBUTLDERS, ENGINEERS & BOILERMAKERS. 


TELEGRAMS /— 

“CARNAGE 5 
LONDON” ! 

AMON Db eS AH 






















TORPEDO VESSELS. 
SPECIAL SERVICE VESSELS. 
SHALLOW DRAUGHT VESSELS. 
STEAM, PETROL and PARAFFIN LAUNCHES. 


“WHITE-FORSTER” WATER TUBE BOILERS. 
“WHITE-FORSTER” FEED REGULATORS. 
“WHITE-DIESEL” MARINE OIL ENGINES. 








NOINN N#ILSaM 
NLOZ ond “ONINZINISNA 
-N1G3 «9 ‘O'S’ VY ‘SuIaRIT 





LONDON OFFICE 
28 VICTORIA ST. SW. 











TELEPHONE 
"N2 4507 
VICTORIA: 






































IMPROVED VACUUM BRAKE APPARATUS. | 
“CRAB” CYLINDER AND RIGGING 


PATENTED. 


GREAT SAVING 
IN WEIGHT 
OF RIGGING. 


NO BRAKE 
SHAFT. 





VERTICAL 
STRESS ON 
UNDERFRAME 
ELIMINATED. 





BLOCK 
PRESSURES 
COMPENSATED. 











THE CONSOLIDATED BRAKE ann ENGINEERING CO., LTD., 


41, MOORFIELDS, LONDON, E.C. 


Telegrams: Vacuo, Ave., London. "Phone: 2710 London Wall. Code: ABC, 5th Edition 7221 


OIL FURNACES. 


TO OBTAIN THE BEST RESULTS FROM _OIL.FUEL AN EFFICIENT 
BURNER WHICH THOROUGHLY CONSUMES THE OIL IS 
NECESSARY. 


WITH OUR PATENT BURNERS THE OIL IS MIXED WITH AIR (WITH 
TEMPERATURE INCREASED BY A SPECIAL ARRANGEMENT) BY A 
ROTATING FAN, AND THEN IGNITED IN A COMBUSTION CHAMBER 
BEFORE ENTERING THE FURNACE. BY THIS MEANS HEAVY 


OILS AT COMPARATIVELY LOW COST INCLUDING COAL 
TAR ARE SUCCESSFULLY USED. 


THE BURNERS ARE SELF-CONTAINED WITH COMBUSTION 
CHAMBER, AND ARE ADAPTABLE TO ANY ORDINARY TYPE OF 
FURNACE. 


PRICES OF BAR HEATING, BILLET HEATING, OR SPECIAL 
DESIGNS OF FURNACES SENT ON RECEIPT OF PARTICULARS 
OF WORK TO BE HEATED. 


No, 4 OIL FURNACE, BAR HEATING TYPE DROP HAMMERS (STEAM OR FRICTION: DRIVE). 


BRETT’S PATENT LIFTER CO, L™ POWER PRESSES. 
COVENTRY. o FURNACES ror coke FuEL 
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“) 2 \ BRITAIN’S BEST GAS ENGINE. 
TRIMER, 2 
In Sandiacre we are engaged in manufacturing from the highest grade 


r., aN S E NGI N k a materials Britain's best Gas Engine—The “ PREMIER.” 
rae ‘ _ There are 23 years of experience behind the “ PREMIER” engine, and 
to-day we can honestly say that it represents the highest form of 


Internal Combustion Engine development. 


The “PREMIER” Engine operates equally well with Natural Gas 
Town Gas, Suction, Blast Furnace, or Coke Oven Gas, and altogether 
is highly efficient and reliable. Indeed, it is due largely to the “ free- 
dom of breakdown’’ that so many modern power plants and electricity 
works have installed the ‘““ PREMIER” as Engine—a prime mover 


that for steady running and even torque is without compeer. 








@ We have two interesting brochures. ‘*M.C.” describes our Multi- + 
cylinder Engine (sizes 100/1000 H.P.). Booklet “DD” deals with single 
cylinder sets (33/125 H.P.). Either will be sent post free to power 
users, or their consultants, on request. 


»* 


THE PREMIER GAS ENGINE Co., Ltd., 
SANDIACRE, NOTTINGHAM. 


Q197 



































CONTRACTORS TO H.M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE, & COLONIAL OFFICE LISTS. ESTABLISHED 1865 


we BRANDON BRIDGE-BUILDING COMPANY in. 


Engineers, Bridge Builders, Ironfounders,s MOTHERWELL. 


Telegraphic Address © Ginpgr' MoTHERWELL. London Office 34, Victoria Street, Westminster, S.W. Telephone: No. 11 MoTHeRWELL. 





MAKERS OF 


Bridges, Roofing, Dock Gates, Tanks, Piers, Locomotive Turntables & Water Columns. 


STEEL PRESSED TROUGHING & GENERAL STRUCTURAL WORK 


INGOT MOULDS AND GENERAL CASTINGS. an 


THE REES ROTURBO MF. CO., LD. 


WOLVERHAMPTON. 




































Rees Roturbo D.C. Motor Driven Surface A.C. Motor Driven Boiler Feed Pump Oy 4 
. aoe u : - Roturbo D.C. M Driven Rotary Jet 2 
cena ah Creche = Rad — ig pli Ase gat Msg id Cond neer with s pplem tary Lift ‘Pump. 
POWER STATION AUXILIARIES. 
ON ADMIRALTY PAMPHLETS DEALING WITH THE ABOVE, LONDON OFFICE: 
» WAR, INDIA, HOME, AND ALL CLASSES OF PUMPS AND NORFOLK HOUSE, 
& COLONIAL OFFICE LISTS. CONDENSING PLANT ON APPLICATION. NORFOLK ST., STRAND, W.C. 











MACHINE TOOLS BUILT OF STEEL. 


SPEGIAL TOOLS FOR STRUGTURAL WORK 


WITH MILD STEEL & CAST STEEL FRAMES. 


Punching and Shearing Machines with Angle 
“T” and Bar Croppers. 


Splitting Shears. 

Angle and Tee Bevel Croppers. 
Notching Machines. 

Bar and Billet Shears; also 





Special High-speed Friction Sawing Machines. 


JAMES BENNIE & SONS, * 225."%° GLASGOW. 
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“BUFFALO” INJECTORS 
Operated Brean FOR 


Entirely HOT WATER. 


by One 
Handle 








Telegrams — CPD GREEN & BOULDING 





TEMPERATURE, LIMITED, 
LONDON, 28, New Bridge St. 
B2097 LONDON, E.C 








WATER 
SUPPLIES 


FROM 


ARTESIAN TUBE WELLS. 


improved Patent Air Lift 
Pumping Plant. 


Le Grand &Sutcliff 


Artesian Well and Waterworks Engineers, 
125, Bunhill Row, LONDON, E.C. 


RELIABLE 
VALVES. 


NON-STICKING. 
NON-GRINDING. 


NO RESISTANCE 
TO FLOW. Qss1 


BRITISH STEAMSPECIALTIES 


F Wharf Street, LEICESTER. Lo. 





























A Fast Producer 


For Commutator Sleeves, Twin- 
Chamber Plugs, Small Valve 
oe Crossheads, Loco. and 


otor Suspension Bearings, etc. 


18-in. DUPLEX BORING 
AND TURNING MILL. 


This Duplex Boring and Turning 
Mill with two swivel turret heads 
is a compact, powerful, speedy 
machine. The chucks have four 
hardened, independent and rever- 
sible jaws, driven by spur gears 
which ubyiate any lifting tendency; 
the spindles run in adjustable bear- 
ings, and pressure rings, running in 
oil directly under the chucks, take 
all the down thrust. Built on a 
Service basis, this Boring Mill is 
a profit maker. The simple design 
and substantial construction com- 
bine in making a durable, thoroughly 
efficient machine. 


The catalogue gives full particulars. 
A copy is yours for the asking. 


Webster & Bennett, Ltd., 


Coventry PNB England. 


G304 




















THE ROBSON 
GAS and OIL ENGINES 
PRODUCER GAS eS. 


SOLE MAKERS: 


JOHN ROBSON (Shipley) LTD., SHIPLEY, YORKS. 


See illustrated advt. last and next weeks’ issues. 


~STIRLING 
BOILER TED, 


54, VICTORIA ST... WESTMINSTER. 


“RAPID” 
ELECTRO-MAGNETIC SEPARATORS 
and GRINDING CHUCKS. 


RAPID MAGNETTING MACHINE Co. Ld 
CRESCENT, BIRMINGHAM. Q763 


KENYONS’ Patent Inter-stranded 


COTTON DRIVING ROPES 


Lecture on the “‘ Transmission of Power by Ropes,” 
Post Free. 


WILLIAM peg & SONS, LIMITED, 


APEL FIELD WORKS, 
Tel. 494 (As te = DUKINFIELD, near Manchester. 


DIPLOMAS OF HONOUR, BRUSSELS & TURIN. Q873 


HIGH-SPEED STEEL 


DRILLS AND FILES. 


Flockton, Tompkin & Co., Ltd., 


Newhall Stee! Works, SHEFFIELD. 
REFINED CRUCIBLE CAST STEEL. 









































“BEE” GOVERNOR 


NEWTON, BEAN & MITCHELL, 
Dudley Hill, BRADFORD. 


See IUustrated Advt. last and next week. N6 





LUBRICATORS AND ALL KINDS OF 
GLASS FOR MACHINERY. 




















FOR Alm PURPOSES 


UCKLIN 


WATER TUBE BOILER. 








PERFECT CiRCULLTION, LARGE WATER STORACE 
DISTINCTIVE AMPLE STEAM SPACE, DRY STEAM, 
FEATURES ) crean HEATING FURNACES, SAVING IN-SPACE, EIGHT E 










































“The Evaporoten per sq feet} UNSOLICITED 
of heating surface 1s very Se ae 


oe ee et mane noe | TESTIMONIALS 


mest types of Woter-Tube 
Bolers & the steam produced 
13 practically dry.” 


‘Bovers working WHAT 
eatremely well 

“Supply another USERS 
similar in every SAY! 
respect to last 


sarge ore” 































THOMAS BEELEY & @ON Lt? PYDE. 





TELEGRAMS 


wiey es 
Beer” UyoE. 
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Ua rerese! eRe wee ed audi ss Bia ec 
MERE U OE een : 











BRISTOL’S 
Steel Belt Lacing. 


In spite of imitations still 


BRISTOL’S Patent Steel Belt 
Plates and Rivets. 


recess round Rivet holes making it easy to remove 


Rivets. Write for samples and reduced prices. 
BRISTOL’S Patent Belt Plates. 


Fr BRISTOL’S Oval 
Pointed Belt Hooks. 


A 


Rivets for Use with BRISTOL’S Belt Plates. 


BUTTERWORTH BROS, ro A W. & C. J. PHILLIPS, 


Newton Heath Glass 








23, Cailege Hill, Cannon Street, LONDON, E.C. 





maintains largest sales. READY TO APPLY = FINISHED JOINT 


These are an improvement on existing types, |! c BRISTOL’S Oval Pointed Belt 


Hooks. 


Belt adits Cathie once 99 Free. 


LTD. 
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OF ALL TYPES. 


WINDING and 


GOVAN, GLASGOW. 


ELECTRIC WINCH. 4 Tons at 35ft. per minute. 
14 Tons at 90ft. per minute. 


PORTABLE 











Electric, Steam, 


Hydraulic, Hand 


HAULING ENGINES. 


Alex. Chaplin & Co., Ltd. 


Ml 





o& 
INDUSTRIAL 


WORKS 
OF EVERY 
WITH WHICH 1S /NCORPORATED ARROL BRIDCEs- ROOF C2L2\. Nata) 


LONDON: GLASGOW : 
31, BUDGE-ROW, E.C. CLYDESDALE ¢- GERMISTON WORKS . 














MALLEABLE IRON CASTINGS 
FOR ALL TRADES. (SEND US YOUR PATTERNS.) 
We will please you with Price and Quality and will give a Guaranteed time for Delivery. Qs 


| T. HACKETT & SONS, wife wanuncturers, WEST BROMWICH, STAFFS. 
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HOSE 60. 


Works and Office— 





I LLLLLU hi > 
a, LLL TES 


& INTERLOCK METAL 


G146 


RIVER PARK ROAD, WOOD GREEN. 





STEAM 
TRAPS 


ARE CALi ED UPON TO DISCHARGE 

A RESPONSIBLE AND ONEROUS 

SERVICE, AND IT IS GOOD ENGI- 

NEERING TO BE AT SOME CARE 
IN SELECTION. 








ROYLE’S PATENT 


“SYPHONIA” 


(Regd. Trade Mark). 


BEST “ALL ROUND” TRAP. 
over 130,000 sox. 


M ide in all sizes—i to 4 inches. 
For all pressures. 








ROYLE’S PATENT 


“SYPHONIA 
RAPIDE” 


A Special Trap fcr the QUICK DIS- 
CHARGE of water, as formed — inter- 
mittent in action. Also a Lifting Trap— 
made in_all sizes from 4in. to 21n. 





ROYLE’S PATENT 


VACUUM ano 


SUPER-LIFTING TRAP 





For Draining Vessels alternately under pres- 
sure and vacuum. 


NO AIR used to break the vacuum. A 
separate supply of H.P. steam eifects this 
and is used to elevate the water. 


REDUCING VALVES. 
STEAM FITTINGS 
of all kinds. 


ROYLES 


LIMITED, 


Engineers & Specialists, 


IRLAM, vs 











MANGHESTER. 
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ALTERNATORS. ~ 


PHCENIX DYNAMO MFG. CO., Ltd., 
—e —— BRADFORD. —— 














STEEL AND 
BRONZE BALLS. 


AUTO MACHINERY CO., LTD, 


COYENTRY. 
Established 1886 QaRRé 








CRANES 


Worked by Hand, Power, & Electric. 


JOHN SMITH (Keighley), LTD. 





Derrick and Overhead Travelling Cranes. | 





See last week’s advertisement, page 51 Qe25 








STEVENSONS, 


PRESTON. 


IRON AND STEEL 
CASTING LADLES. 


Q645 





eae Enea on 


(O10 reeeSLEEDS 


eel Mains for Waterworks fic: 


‘S OF STEEL WELDED 
E’FOR THE MANCHESTER 


























H. W. WARD & CO., Ld. 


Lionel Street, Birmingham. 


TURRET LATHES. 


Telegram —Tudor, Birmingham. Tel. No. 14 
See illustrated Advertisement last and next week. Q32 








FRICTION 
CLUTCHES 








GEAR WHEELS 


Machine Moulded. 


493 


GEO. JONES, LTD.. 
LIONEL ST EET, BIRMINGHAM. 





BARKER-SPINKe-LEASE- 
CROWCILL ROAD. 
SHIPLEY» YORKS. 


TURRET-CAPSTAN ¢ 
NUT-FACING LATHES 








To SCREW BOLT MAKERS: 


Engineers Wagon Builders, &c. 


This Patent Screw 
ING MACHINE can be 
worked either by a 
Boy or Gre, and 
will screw at the rate 
of from 25 to 30 gross 
of ¢in. bolts per day 
of ten hours, or other 
sizes at pro a 
ate speed. is Ma- 
chine is also wel) 
adapted for Tapping 
Nuts. —— 

As Supplied to 
Governments. 
Prices and particu 
lars on application 


EDWARD MERCER, 
Sole Maker, HouLins IRONWORKS, 
HOLLINWOOD. near MANCHESTER. 








Brussels Exhibition, Grand Prix; Japan-British Ex 
hibition, Gold Medal; Roubaix Exhibition, 1911. 
Grand Prix. 


YALYES 
PATENT SAFETY BOILER a 


SPECIFY 


“J, HOPKINSON & CO.,Ltd. Hudderatelé 
T. DAVIES & SON, 


RAILWAY IRON WORKS, 
WEST GORTON, MANCHESTER. 


CUPOLAS & LADLES. 








CRAVEN’S raster STIFF-PLASTIC 


BRICK-MAKING 
MACHINE. 


This machine has always taken the lead for producing bricks ready 
for the kiln. 


The stiff-plastic system of brick-making was introduced by us, and 
the bricks are moulded and shaped different to those of any other 
machine ; the clod is square and almost the size and form of the 
finished brick. 

For Quality of Work Produced, Upkeep, and Driving 
Power Required we Challenge any other Machine on the 
Market. 

When once this machine is adopted, repeat orders are assured. 


Te 


| 












I yyy 


X1820 
SOLE MAKERS : 


BRADLEY & CRAVEN, Ld. 


Westgate Common Foundry, WAKEFIELD. 
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Enclosed 
Fans. 





TURBO 


The Turbon Patent Ring Construction gives 
Highest Possible Efticiency. 
Greatest Capacity for a Given Size. 
eer = T and ew: 


THE TURBON PATENT FAN CO., LTD., 


LLANELLY, SOUTH WALES. 
LONDON OFFICE: 34, Victoria Street, Westminster, .S.W. 





4 


"07 6~ Qe 
©, © 
Pot ae 


TURBON Fan Runner 


A 1964 
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and the driving wheels are 66 inches in diameter. 
fitted with Schmidt Superheater. 


These engines have plate frames and copper fireboxes, and were built throughout to 
drawings and specifications furnished by the Railway Company. 


|THE BALDWIN LOCOMOTIVE WORKS, 


U.S.A. 
VICTORIA STREET, 


PHILADELPHIA, P.A., 


LONDON OFFICE: 34, 


Cable Addwresses: “BALDWIN, PHILADELPHIA.” 


LOCOMOTIVES or SPECIAL DESIGN 





The illustration shows one ot ten2passenger locomotives, recently built tor the Chilean 
State Railways. The track gauge is 6 feet 6 inches; the cylinders are 20 x 26 inches, 
Four of these locomotives are 


“FRIBALD, 


LONDON, S.W. 


LONDON.” F1652 





























HENDERSON & GLASS, 


LIVERPOOL. 


Extensive Stocks of every description and Section or 


MALLEABLE TRON « STEEL 


Including all sizes of Round, Square, and Flat Bars; Rolled 
Girders from 3in. 


GREAT VARIETY OF HEAVY-SIZED 


PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 
Quetations and sections on application. 
Coseependence 


to Win. deep; Tees, Angles, &&. &. 


Shipment Orders promptly executed 
Selicited. Oo 








English Manufacture. 
FOR COLD STORES, REFRIGERATION CHAMBERS, &c. 





In Slabs and | In Sections 


Bricks for | for Brine, 
Walls and | Ammonia and 
Floors, | Low Temper- 
Girders, &e. | ature Pipes. 





LES” (Regd.) ASBESTOS MANUFACTURES. 

Rage Yarn, Cordage and Cloth, Rope Yarn Packing, Rolled Cloth Packing, 
re Hy. (Plain and Metallic), Multiple Core Packing, Asbestos and India- 
i cr Woven Sheeting, Tape and Washers (with and without Wire Gauze Insertion), 
'reproof Sheets, Non-conducting Composition, Sectional Pipe and Rope Lagging. 


, “"“HOBDELL, WAY & CO. LTD 


“ ACHIL 








irae) pe: 





“KULITE” (ecco) CORK SHEETS AND SECTIONS. | “DURITE” coo, 





WHY NOT SEND FOR A SAMPLE ? 
"3 
ST. JOHN’S HOUSE, 124-127, MINORIES, LONDON, E; eure HOBNAILS, LONDON.” 


There are other Jointings ‘something like.’ 
WITHSTANDS THE ACTION OF 
OILS, CHEMICALS, & ACIDS. 











The Best 
Material 





SS 


Joints. 







is NO Jointing 
Y600 





quite like it. 





OJOJOZoLo Lo 


Sote Proprietors & PATENTEES : Y915 


F. J. TREWENT & PROCTOR, Ltd. 


Naval Architects and Consulting Engineers, 
43, Billiter Buildings, Billiter Street, LONDON, E.C. 


Telegrams: Trewenr Lonpon. *Phone: 121 Avenue. 


LANCASHIRE, CORNISH & MULTITUBULAR 


BOILERS 


WM. WILSON and Co., 
Lilybank Boiler Works, Glasgow. 


The COIL CLUTCH CO., Ltd. 


Pheenix Works, Johnst 
Manufacturers of 
COIL FRICTION CLUTCHES 
for all Purposes, Powers, and Speeds. 
Quotation and Designs supplied on 
receiving particulars of application. 
See Illustrated Advertisement last & next week. 


THE MOTHERWELL BRIDGE CO. 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES, 
Structural Work, Hydraulic Pressed Flooring. 


Telegrams: MOTHERWELL, N.B. 2: 73" 


London Office: 82, Victoria St., Westminster, 8.W 
See illustrated advt. last and next week. 8m120 


Sugar Refining 
Machinery. 


BLAKE, BARCLAY & CO., 


GREENOCK, N.B. sm15 


OVERHEAD 


ELECTRIC CRANES 
LOCO. STEAM CRANES 














8M9s 
















— 


ALEXANDER JACK & CO., 
Whitegates Eng. Works, 
MOTHERWELL. 


Brownlie « Murray, Ltd. 


Structural Engineers, 


POSSILPARK, GLASGOW. 


See Illustrated Advertisement last and next 
week. sM131 


G. & A. HARVEY, L” 


Albion Works, GOVAN, GLASGOW. 
Makers of 
HIGH-CLASS MACHINE TOOLS. 
Specialities: Harvey Studders and Facers. 
See our illustrated advt. Dec. 18, 8m157 


THOMAS SHANKS * “2. 
Johnstone, 70 
SEE HALF-PAGE 


BE AN ADVERTISEMENT IN - 


sM160 LAST & NEXT WEEK’S ISSUE. 


8M66 





















gLs: 






























WM. MORGAN [&:CO., Ltd., 


Kilwinning, SCOTLAND. 
Makers of 8M 206 


DERRICK CRANES 


Electric, Steam, or _Hand!Power. 
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Syrelesasme). 


TRADE MARK REG. U.S. PAT. OFF. 





IRON CEMENTS 


Permanently stop all leaks of steam, water, 









fire or oil. Easy to apply. 


Send for free 104-page illustrated instruction book. 


It will save you time and money. 







ee 


SMOOTH-ON MFG. CO., 


8. White Street, Moorfields, 
LONDON, E.C. 
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™* LEEDS ENGINEERING AND HYDRAULIC CO. 


RODLEY, LEEDS. 
Pumps, Rodley. 


LTO., 


Teleg.: Code ABC, 5th Edition. Telep.: 160 Stanningley. 





PUMPS, ACCUMULATORS, PRESSES, 
RIVETTERS, &c., 
ELECTRIC & HYDRAULIC CRANES. 


G376 

















THE WAR & WIRE ROPES. 


GEORGE CRADOCK & CO., Ltd., beg to notify Wire Rope Users that 
their tacilities for producing high-class Wire Ropes for any purpose are 
unaffected by the War Crisis. 





They are the only firm in Great Britain who carry out aff the processes 
of the manufacture of Wire Ropes in their own Works. 


Their Works being fully equipped with Steel Furnaces, Rolling Mills, 
Wire Drawing Mills and Rope-making Plant, they are totally independent 
of any Continental supplies such as German Billets or Roas, or other 
semi-manufactured wire products. 


Cradock’s Ropes are British made of British material (excepting Genuine 
Swedish Charcoal Pig Iron of which we carry stocks), by British Labour 
and Capital. Their reputation fo efficiency is World-wide. 


WAKEFIELD, ENGLAND. 


*Phone—466. 
London Office: 7, East India Avenue. 


“BUSINESS AS USUAL.” 


——.. 
a. 
ee 


SCHMIDT SUPERHEATER 


FOR LOCOMOTIVES. 





Over 28,500 Locomotives Fitted on over 490 Railways, 


AS ADOPTED BY THE 


LONDON & NORTH-WESTERN RAILWAY. 
Schmidt’s Superheating Co. (1910), Ltd., 


28, Victoria Street, Westminster, S.W. 


Telegrams: “ENSULIM, LONDON,” G59 Telephone: 1555 VICTORIA. 

















EDGE 





OF ALL KINDS FOR ALL PURPOSES 


SMEDLEY BROTHERS, ‘Lid, 


BELPER, DERBYSHIRE. 











HENRY WOOD & CO.1 Lr” 


SALTINEY, near CHESTER. 


CHAIN & ANCHOR MANUFACTURERS 


Works adapted to make up to the Largest Sizes. 


LARGE MOORINGS A SPECIALITY. 
BATTLESHIP’S CABLES AND GEAR. 


Forgings, Crane Chain, Chain Slings, and all kinds of 
ANCHORS, MOORING & CABLE GEAR. 
Wwroovp’s 
“VIKING” STOCKLESS ANCHOR. 


Standing Contractors to the British Admiralty, 
Trinity House, and Public Bodies, and Contractors to all 


FOREIGN GOVERNMENTS. 





G187 














WRIGHT, ANDERSON & CO., in. 


STRUCTURAL ENGINEERS, 
% CONSTRUCT. GATESHEAD. GATESH EA D-ON-TYN E. 
ROOFS, SHEDS, STEEL FRAMED BUILDINGS of every description 


8200 


























MOTOR RAIL CARS & LOCOMOTIVES 


PETROL & KEROSENE 
HYDRAULIC TRANSMISSION 
OF 


BEST BRITISH 
DESIGN & BUILD 





Send enquiries to Manufacturers: 


13, South Place, Gisl 


LONDON, €£.C. 
_— . prov Wall 


McEWAN, PRATT & CO., 


‘legrame ; “ INNEAL, London. Works: BURTON-ON-TRENT 








FOR ALL PURPOSES.’ 
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COCHRAN BOILERS. | ‘iE STEELCOMPANY or SCOTLAND 


Rea StEMENS (i) proce ss eam 


‘ler esto 2 —_- ee 1872 raver 
23,ROYVAL EXCHANCE SQUARE, GLASCOW. 


+ Sapeem rrices: SW 
— | 23,ROYAL EXCHANGE SQUARE, 
HALLSIDE, NEWTON, and GLASGOW, 


4 { 
tl a ae GLASGOW, .MINCING LANE,LONDON 


ms ,conrnacrons 59 Seema 
EES 








dx 


Manufacturers of 
Plates for Ships, Boiler and Bridge-building, 
ere “Angle, Oi Bars, Tees, a all forms of Sectional Bars 
uired for constructive P 
CASTIN of all kinds and largest sizes for Ship Stems. 
Stern Posts, Anchors, Rudders, &. 
FORGINGS of every description. 


PATENT SEAMLESS FURNACE, as fitted to large Cochran Boiler. AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 
Locomotive Carriage and Wagon, to all requirements. 


PRESSED FROM ONE PLATE. MM SEROTAL STEEL of all tinds used for constructive purposes. 
NO RIVETTED SEAMS EXPOSED TO FLAME. 


COCHRAN & CO., ANNAN, LTD.,| ENpRy 


ANNAN SCOTLAND LY FROM A S/INCLE STRAND | | scale. They show the atriking _ — 
; ' "||| See eee el as, et 


HENDRYS’ Laminated Leather BELTING is now guaranteed to give effi- 
cient and satisfactory driving over Pulleys ONE-HALF and even TWO-THIRDS 
smaller than is practicable with any other type of flat belting. The 


remarkable Flexibility of HENDRY BELTING ensures perfect distribution 
| & of load over the driver and driven pulleys. Booklet and Prices on request. 
AND 


7 


OLD STYLE on | JHENDRYS 
LAMINATED. & es [NEw PATENT 
s BELTING); f : Hl FLEXIBLE 
' 


















































JAMES HENDRY | 
252 Main St Bridgeton 
GLASGOW 


Copyright 


CHAS BURRELL & SONS, L” 














COMPOUND DUPLEX MARINE TYPE C O® MACHINE. THETFORD, NORFOLKA. 


ESTABLISHED 1770. 
Manufacturers of 


Traction Engines. 
Road Locomotives. 
: | Road Rollers. 
» Sabet) Gold Medal Tractors. 
. =" Steam Wagons, &c. 
STEAM CRAN ES The result om over 55 Years’ Experience in the Manufacture of 
6 Traction Engines and Road Locomotives.} 


ELECTRIC (CATALOGUES AND FULL PARTICULARS SENT FREE ON APPLICATION. Fass 


OVERHEAD CRANES. 


THE LIVERPOOL REFRIGERATION CO., LTD., 


CONTRACTORS TO H.M. ADMIRALTY, 
COLONIAL HOUSE, LIVERPOOL. 


Telegrams: POLAR, LIVERPOOL. Telephone: 6897 CENTRAL. G128 






































aa anieedctimiie List. H U D = ON wat omar List. 
Patent Cylindrical and Water-Tube Boiler. 


Leading Features :— 

Accessibility. 

Freedom from Scale, 
to Effective 

Circulation, 
Durability. 

No grooving. Norisk 

of burning out Tubes. 
Dryness of Steam. 
Evaporation— 

15,000 lbs. per hour. 
Thermal Storage. 
Economy— : 

25 to 36% saving in fuel 
This Boiler has an econo- 
mical range of evapora- 
Cylindrical Element. 16ft. long ——. dia. tion from 7000 Ibs. per 

Boiler illustrated equal to TWO 80ft. by Sft. cashire Boilers. hour 
When required, the cag powers can be obtained at once. Heating Surface abont 2000 square feet. 


Made in standard sizes for Evaporations of 3000 Ib. to 20,000 Ib. per hor.r. 
Ground space required about one-half of Lancashire Boilers ‘of equivalent } ower. sm192 



















These Boilers are giving great satisfaction. We are rec eiving repeat orders, 


THOMAS HUDSON, LIMITED, *zeetsrd, Boiler works. 






















HENRY J. COLES, ta, cut wows, Derby. 
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THE GRIDLEY 


~ 
PATENT 


-SINGLE-SPINDLE Automatic TURRET LATHE 


A 4}in. MACHINE DRILLING A HOLE 
8in. DEEP x 2}in. DIA. 





















Photo shows Floating Oil Reamep 
entering, and Rigid All-Steel Turnen 
Machining outside diameter. 














Can you 

use Tools 
THE SUPPORT = 
TO THE TURNER. a. 
Automatic 
Let us estimate Machines? 


production on your pieces. 


“»- CRAVEN BROTHERS LTD. 


VAUXHALL works, REDDISH, stockport. ea... 


Telegraphic Address: Craven, Reddish. Tel. No. 251 Heaton Moor. 
J. RYAN, 68, Avenue de la Grande Armée, Paris, France. M. KOYEMANN, Charlottenstrasse, 121, Dusseldorf, Germany. THE WINDSOR MACHINE CO., Windsor, Vermont, U.S.A. 

















JAMES HOWDEN & CO, 


LIMITED, 





Manufacturers of 


High-speed Engines 


FOR 


ELECTRIC LIGHTING, TRACTION, TRANSMISSION OF POWER, &c. &c. 


Patented Improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCK FOR EARLY DELIVERY. 





MANUFACTURERS OF 


“IMPULSE” 
STEAM TURBINES 


OF HIGH, LOW, & MIXED PRESSURE 
TYPES. 


COMPOUND AND 
TRIPLE-EXPANSION 
ENGINES 


From 5 B.H.P. to 2000 B.H.P. 








SPECIALISTS IN LARGE UNITS. 








1006 KWT “‘HOWDEN” TURBO-ALTERNATOR: 
PATENTEES & MANUFACTURERS OF Installed at Messrs. James Scott, Sons, Ltd., Dundee. 


HOWDEN’S FORCED DRAUGHT; 


Wallsend-Howden Oil Burning System, Patent Combination Water- ‘Tube Boilers, Ventilating Fans. 
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SIEMENS OPEN HEARTH PROCESS ONLY. 


BARS, ANGLES, CHANNELS, ZEDS, &c. 
ALSO REELED AND DOUBLE REELED BARS FOR SHAFTING AND STAYS. 


STEEL PLATES ~~ | 


HIGH TENSILE STEEL, as supplied to Admiralty, Board of Trade, Lloyds & British Corporation. 
NICKEL STEEL, as supplied to British and Foreign Admiralties. 


DAVID COLVILLE & SONS, Lo. vat 


DALZELL STEEL & csi call SPEGIALITY BOILER PLATES. 





BOILER BRAND. 
HIGH TENSILE. 





or 





SHIP & BRIDGE BRAND. 


BOILER BRAND. 











TeLegraMs—PECKETT, BRISTOL 


Speciality | | ——_ Ve 
: = ee ee SONS BRISTOL 
% ~ eo 


* sah ‘ FF ‘ 

gg IO ET 

\ emer oes [5 
engr é A ee ae 


| PECKETT & SONS, Ltd., Bristol 



























4 of all Descriptions and any Size or Gauge. ate 
q FULL PARTICULARS ON APPLICATION. Arsen 
; ot every description. 
3 Corliss or Drop Valve Gears. © & 
| 3 Highest Economy. OPENSHAW, MANCHESTER. re ae 











() OIL MILLS, oot soon OSEANToO™ 


- BE ST YO RKSH ] RE IRON 











} | FOR ENGINEERING AND COLLIERY PURPOSES. f Wij 
Brand—COOKE’sS “BEST YORKSHIRE.” f /, 
Contractors to H.M. Government and English and Foreign Railways. } f 5 MN, 
STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, , | a(t : 
&c. (made from the famous Sheffield Steel.) a | Al \ 


HORSE & PIT PONY SHOES. CHANNEL STEELS FOR RUBBER TYRES. 


WIRE ROPES 


ef every description. 


\ 
i \. \ 





PRESSURE 
RECORDERS 


SHOULD BE IN EVERY POWER HOUSE. 















Our new pattern with bevelled plate glass 
front is British made and not expensive. 









CROSBY STEAM GAGE AND YALWE Co., 
147, Queen Victoria Street, LONDON, E.C. D417 





TINSLEY STEEL, IRON, & W RE ROPE WORKS, 
LONDON OFFICE: AUSTRALIAN OFFICE: S 
110, CANNON STREET, E.C. 109, PITT STREET, SYDNEY. H EFFI ELD. 
Awards: Gold Medals, Sydney, 1879; Melbourne, 1880; Mining, London, 1890; Naval, 
London, 1891; Paris, 1900. ESTABLISHED 1866. D126 


—— DAVIE & HORNE, Engineers, sounstone, s:. cisscow. 


Makers of - 
Independent 
2 Condensing Plants. 


Fresh Water 




















Suitable for— 

Mills, Electric Supply 
Stations and 
Public Works, 














MOTHERWELL, N.B, X1926 








3 PLATE ROLLS, BENDING, Distilling Plants. where 
ig el eee as 
_ CIRCULAR COLD SAWS ooo Muddy or Salt. 
a Hi i 45, an ° 
(ij p; Chambers, Scott a Co., Ld. diosa ee... 
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ESCHER, WYSS & GO., |] BLAIR, CAMPBELL & M°LEAN, L” 


ESTA BLISHED 1838. 











Head Office and Works :--ZURICH, SWITZERLAND. 


London Office :—109, Victoria Street, WESTMINSTER, S.W. Su ar-making, Refining, Distill ry, Brewery 
and Chemical Plant, Wood Distillation Plants, 


with recovery of all By-products, including Acetone, Formaldehyde, Ethier, 








1 Oxalic Acid, &c. 
Zoelly Steam Turbines Stills, Evaporators, &c., of Iron, Copper, Gunmetal or Silver, 
Water Turbines Rectifying Stills of Continuous & Discontinuous Type for: 
. Acetone Acetic Acid Ammonia Alcohol 
Pp Turpentine Carbolic Acid Wood Alcohol Wood Oils 
. Pyridene Ether Naphtha Solvent Oils, &c. 
| Pum 
Centrifuga umps. SPECIAL APPARATUS FOR 
S Pure Benzol, Toluol, Xylol, Naphthals, Naphthalene, ae Crystals, 
Complete Installations for making 40 per cent. and pure Anthacene, Pyridene, 
Air Compressors. Anilin and iain Seen. &e. i a 


HOMOGENEOUS LININGS OF ALL METALS. 


Ice and Paper-making Machinery. | : 
P g y G38 SOLE MAKERS of “MULTIPLEX” FILM EVAPORATORS, 















































TO MARINE ENGINE BUILDERS. Scrubbers, Extraction Apparatus, &c. _ ~ 
WHY WASTE TIME AND MONEY ON — (: RANES 
\ GROVER =... <= ) 
f WASHERS waa 
| at HALF THE COST. John Grieve & Co. 
BUT BEWARE OF IMITATIONS. : _ : 
ELECTRIC WHARF CRANES MOTHERWELL. X1 
Britannia Works, Wharf Ra., 
GROVER & CO., LtD., LONDON, N. vm REDUCE YOUR POWER & HEATING COSTS 


Condensers, Caustic Soda Solidifiers, Gas and Mapous 
FITTING PINS AND CASTLE NUTS ? 
OF ALL TYPES. 
SERVE THE SAME PURPOSE 
THE GENUINE ARTICLE IS MANUFACTURED ONLY BY — Zz a aa eee ae 
THE REMEDY ro BOILER TROUBLES Ei MOND GAS. 
. Suction, Suction-pressure and Pressure Plants. 

















iT NOT A BOILER FLUID— 10 to 30,000 H.P. in Single Units. To Use any Class of Fuel 
+ but a Compound with.a basis of 98 
Pp EXIO per cent. pure Carbon to be applied |! THE POWER-GAS CORPORATION, Lr. 
REGISTERED direct to the surfaces with a Brush. di PRODUCER Gas. SPECIALISTS STOCKTON - ON - TEES. 


Absolutely Stops and Prevents Corrosive Pitting and the Adhesion of Hard Scale. 
Write for interesting descriptive Booklet with list of important users—it will pay you! G391 


J. DAMPNEY & CO., LTD. (B. Dept.), Merchants’ Exchange, CARDIFF. ae 
Tele.: ‘‘ Dampney, Cardiff.” Telephone : No. 284 Nat., Cardiff. ¢¢ 21> a re) O Nn” Showing through the water a broad, rich red 
: 87, Bishops; . London, el di leph : 12782 Ce 1, . . istinet. 
weenee py taney atk SS Tele. PS ampney, Liverpool.” “telephone TOI Conteal. — line, thus rendering the level very distinct 
278 Boulevard Raspail, Paris. Tele.: ‘‘ Apexiorum, Paris,” Telephones : 708-15, 729-24. s Ure 3 ‘ oe S) 5 a me A large stock always on hand. 


E8RIDGES - ROOFS. GUILBERT. MARTIN, 9, Edmund Place, 
Aldersgate, LONDON, E.C. i 2 
ALEX® FINDLAY « C2. LT. 


Telephone: 2799 CENTRAL. Tel. Address: PHOTOPHORE, LONDON. 
Eudimccee, MOTHERWELL, Scotland. 



























seen ae 5 ay For hi reassure, and to withstand extreme 
TRADE Titan MARK ri php > 


variations of temporature. Are not affected 
Gauce ea - 3X5 by cold draughts. Ends do not corrode. 


All glasses bear the Trade Mark, and have 














eee oe fire-polished ends of a dark claret tint. 
STAMPED STEEL “20229 toedon Offs: 9, VICTORIA ST. SW. || ¢¢ " 
FLOOR TROUGHING 9 *77°%* telegrams PEDLAY, MOTHERWHLLA” THE EN GI NEER DIRECTORY. 





This Directory contains full particulars of Subscription and Advertisement Rates, an 
Abridged Index to the Editorial Columns, and, in addition, ‘‘The Engineer’ Iron and 


9 wherever excellence or quality is of 
USE F Aa / R LE Y S S TE E L t importance. Steel Trades’ Directory and Buyers’ Guide, with technical terms in four languages, &c. dc. 


JAMES FAIRLEY & SONS 
qualities of CRUCIBLE & SIEMENS (ACID) STEEL in RODS, & SHEFFIELD, are makers eines: ther rsnedaaapalitaie ite sacetipcisant ilies 
They specialize very extensively in HIGH-SPEED TOOL and cther ALLOY STEELS, andarenoted || “‘ THE ENGINEER’’ DIRECTORY, 33, Norfolk Street, Strand, London, W.C. 


for the excellence of these and of their CARBON STEELS for tools of every description. 
HEAD OFFICE :—Old Mint Steel Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. G842 


TAYLOR & 


LEICESTER, 


CRANES. 


STEAM & 
ELECTRIC. 


Nat. Tel.: Telegram 
575. Q728 LIFTING, LEICESTER. 



































HUBB ARD, “ BURTON ” OIL SEPARATOR 


FULLY GUARANTEED. 







1 TO 10 TONS 
IN STOCK. 








Duty, 60,000lb. steam per hour 
at 28 inches of vacuum. 





sold only by GARNER, TELFORD & HARDMAN, Ld., Pendleton, Manchester. 


Telegrams—PERSEVERRE MANCHESTER. 
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— 4,000,000 H.P. in service — 
R TUBE BOILERS & 
WMECHANICAL STOKERS. 


in serv 
ONICLAUSSE BOILER co., LTD., 
THE BRITISH House, Westminster, 8.W. G162 














REGENERATIVE ARC LAMPS ¥ 


—— 





THE JANDUS A.L. & ELECTRIC CO., LTD. 


Hartham Road, Holloway. 


miele 
GRADLEY BOILER CO 


VerTicAL & Loco. BoiLers 


adley Heath, STAFE'S. 


See Ulustrated Advt. last and next week. 
FANS. FAN S DUST COLLECTING. 
©, VENTILATING. 
G325 


STANDARD ENGINEERING CO. 


LEICESTER & LONDON. Ltd 


PATTERNS 


EVERY arte Ss it" R ton AWING Ss 





Cr 




















ES grim Stes rah 


H. GREGORY & Co., 
2a, WINDSOR pag LUTON, woe 
Phone : 636 Leto. 9 











WITH WOOD & IRON BODIES. 


— ASK FOR LIST No. 27. 





RYLAND ST. WORKS, YOUNGS, BIRMINGHAM. 




















BEVEL CEAR CUTTING SPECIALISTS 


Accurate Bevel Gears Cut on Your Own Blanks. 
LOW PRICES. _ QUICK DELIVERY. a 


H. WOOLLACOTT & CO., 


Worsley Gear Works, Hulme, Manchester. 


MACHINE TOOLS. 


(, W. Burton, Griffiths 


LONDON, uiaievel, culaoon. 


See Advt. in last and next week’s issue. K65 


BREAKERS, 

















STON 


CONCRETE BREAKERS, MIXERS, 
oe COKE BREAKERS, MORTAR 
LLS and every description of 
STONE BREAKING and > steralepare With biti 


We let thems ou ton hire with Eng 
hav 2. few good ancond-) and ones t ier 
MASON = R o -. 
Stone Breaking Machine Maker 


BRANDON STREET, LEICESTER, ENG. 





ALLEN’S 
STEEL 


EDGAR ALLEN & CO., Lid., SHEFFIELD. 


JOHN RUSSELL & Go., Lo, WALSALL 


“ALMA.” WALSALL 


TRIED 
| AND RELIABLE 


Telephone 34 & 304 WALSALL. Telegrams: 





| 
Contractors TO H.M, GoVERNMEST. 


TRADE ‘TheMetallic Manufacturing Co.,Ld. 


ARDROSSAN. 
t, |i | METALLIC DISC VALVES. 


h | CORRUGATED METALLIC JOINTS. 


ss and other ENGINEERING SPECIALTIES. 
Illustrated Catalogue on application. 


MARK See Illustrated advt. in issue of Nov. 20th su2l5 











ENGINEERS’ TOOLS 


Manufacturers of SEAMLESS STEEL BOILER TUBES and OF ALL KINDS. 


SUPERHEATERS, and LAPWELGeED TUBES for all purposes. THOS. CHATWIN, Lr. 
Q760 BIRMINGHAM. 11693 

















The STEAM CYLINDER LUBRICATOR Co., Ld 


Gordon Works, Lower Broughton, Manchester, 
Makers of Adams’ and Grandison’s 


PATENT MECHANICAL and other 
SIGHT FEED :LUBRICATORS. 


For Illustrated Advt. see next week's issue. Q813 
Telegrams : SHAFIKLD, MANCHESTER. Telephone : 1645. 








Tel.: 790 Pendleton (ring first). Teleg.: 
» 8685 Central. Est. 1846. Works, Manchester. 


BARLOW & CHIDLAW, LTD., 


Pendleton Gear Works, MANCHESTER. 


ACCURATE CUT GEARS. 


(For illus. advt. see last and next weeks’ issues.) Q670 


BOILER COVERINGS. 
96°, SAVING. 


IN RADIATION MOST PROFITAELE. 
2 8 ie of OS OD © 3) 3) SED - 9-2 ot _ Pm 
AS Works, GODLEY. Nr MANCHESTER 








BRICK MACHINERY 


For all”kinds of Clay. Any Capacity. 
More Efficient and Stronger than any other make. 


BENNETT & SAYER 


Endineers, DERBY 854 


Bucket and Suction Dredgers 
of all sizes 


Stern Wheel Steamers, 
Ocean Gable Steamers, 
Gold Dredgers. 
















| AIR PUMPS anp 
CONDENSERS. 


Ss. S. STOTT & CO; 
En ne rs, PMNS 








‘Wm. BAIN & CO., Ltd. 


Lochrin Ironworks, COATBRIDGE. 















HULL ano LONDO 








Telegrams: | ie 
anufacturers of 
** LOBNITZ, So.e Makers | STEEL BUILDINGS, ROOFS, BRIDGES, and all kind 
a of STRUCTURAL STEEL WORK, TIMBER 
RENFREW. of Patent Rockbreaker | BUNGALOWS, FENCING, RAILING, and GATES. 
Hint LONDON OFFICE : : 122, CANNON STREET. 
au46 for rock excavation under water without explosives. SouTH sai ery egy Ae (scorns 
fe an Lon 71 \SMITH’S CRANES rccaien 
DESCRIPTION 


COAL 
COKE 
ORE 
CLAY | . «« 


LOCOMOTIVE CRANES, OVERHEAD CRANES, GOLIATH CRANES, 
ELECTRIC WINCHES, CAPSTANS, WINDING ENGINES, &c. 


Send for Catalogue. 








Steam and Electric Crane Works, 








THOMAS SMITH & SONS, 


RODLEY,xrr. LEEDS 


























PELTON WHEEL & GOVERNOR. 


TURBINES 


PELTON WHEELS 


OIL PRESSURE GOVERNORS. 


London Office: 25, VICTORIA STREET, S.W. 


Telegrams—SmitH, Ropugy. L844 








WATER 


AND THE BAKER OIL SEPARATOR 
FOR EXHAUST STEAM. 





ORIGINAL. —- RELIABLE — BEST. 





§ a as 
wa, W. CUNTHER & SONS _ 
Se ae j Particulars from Dept. C, BAKER OIL SEPARATOR CO., Ltd., Hunslet, Leeds. 


CENTRAL ENGINEERING WORKS, 
OLDHAM. L385 
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CARRUTHERS’ PUMPs 

O R N a bs Y CONDENSERS. 


OlL SUCTION 
CAS CAS 


ENGINES ees PLANTS 
RICHARD HORNSBY & SONS LD., 


GRANTHAM & STOCKPORT. 


75b, Queen Victoria Street, E.C. 


L1354 





LONDON OFFICE 
And at DUBLIN, GLASGOW, MELBOURNE, SYDNEY, and BRISBANE. 


LEROY'S COMPOSITION 


For COATING BOILERS, STEAM PIPES, &c. 
Prevents the radiation of heat, saves fuel, and 
increases the power of steam. 


in London the cost of the Covering is 
saved in about six months. 

On Admiralty and Wap Office Lists 

Three Boilers covered with this Composition will do 


the work of four not covered. May be seen where it 
m in use for twenty years. 

















Improved Patented 
NON-CONDUCTING 





Established 1865 —_U1105 
F. LEROY & CoO., 
10, Gray St., Commercial, Rd., LONDO ‘4 


Also at MANCHESTER. 


CHARLES McNEIL, 


On Admiralty and War Office Lists. 


STAMPED STEEL PISTONS 


up to 56in. diameter. 


Patentee and 





BEGISTERED TRADE MARK. 








Specialist in HYDRAULIC 
STAMPING & FORGING. 
Code: 5th Edition A BC. 
Engineering Code, 2nd Edition. 


Weldless Locomotive Domes, 


up to Iiin. thick.. 











Kinning Park 


ielae of J Ironworks & 
Embossed : Hydraulic 
Monhete ssep Wroucut Steer P a, Forge, 270 
>ED JUGHT gas STONS ey 9 ’ 
reeset G - : eae 3 West Scotland 
Telegra J FROM D9 T1096 Diameter. 


Y VW St., GLASGOW 
McNeil, I Giangow. Z GY J352 


GLENFIELD « KENNEDY, 


KILMARNOCK, SCOTLAND. 


Kondon Office: 39, Wictoria Street, Westrminster S.W. 


Sluice Valves, Steam and Exhaust Valves, 
Air Valves, Hydrants. 


ALL CLASSES OF 


RESERVOIR IRONWORK & WATER FITTINGS. 




















RECORDING INSTRUMENTS, PIPE SCRAPING 
APPARATUS, HYDRAULIC RAMS, 


PENSTOCKS & SEWERAGE FITTINGS 
Accumulators, Pumps & Pumping Machinery. 


ASHLEY’S Patent DEEP WELL PUMPS. 
Kennedy’s Patent Cold & Hot Water Positive Meters, 220,000 Sold. 
GLENFIELD PATENT ROTARY WATER METERS. 




























ALL TYPES, 


STANDARD 
SIZES, 


X1610 


J. Hi. “GARRUTHERS & CO., LD., POLMADIE, GLASCOW. 

















ELECTRIC, STEAM, & HAND 


CRANES| 


OF ALL TYPES. 





ISLES LIMITED, 


STANNINGLEY, LEEDS. 


London Office : 
E. C. Amos,”M.I. Mech. E., 
22, Martin’s Lane, 
Cannon’ Street, E.C. 


Telegrams: “Isles, Stanningley.” 
Telephone: 45 Stanningley. 


X1756 Code: ABC, 5th Ed. 








a 


JAMES MILLS | 


oo STEEL WORKS, near STOCKPORT. 





® (cummssnennnsnmnsniittntnteininamensinas) 


Solid Steel Taper Pins. 











Split Steel Taper Pins. 





Plain 
Headed 
Steel Key, Steel Key 
with Hollow or Steel Gibs, Cotters, é&c. with Hollow or 
Straight Backs. SAMPLES AND PRICES FREE ON APPLICATION. 1341 Straight Backs. 











—— 








HIGH-CLASS 
POWER PUMPS 
FOR ALL 
PURPOSES 


ROBERT WARNER & CO. 


(Engineers), LTb., 


WALTON-ON-NAZE, 
ESSEX. 





LONDON OFFICE: E. G. WOLFE BARRY, 
25, Victoria Street, Westminster, 8.W. 





CATALOGUES & LISTS WILL 
BE SENT ON APPLICATION. 





SLUICES & SHUTTERS for IRRIGATION WORKS. Bl 
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GEIPEL’S STEAM 


(PATENT) 


TRAPS 50s 


40 in use on MOTORS 
s.S. AQUITANIA. pe FOR ALL PURPOSES. 


WM. GEIPEL & CO, DANIELS HICH SPEED PUMPS 
With Gutermuth™ Patent Spring Valves. 


Vulcan Works, St. Thomas 8t., London 8.E 
These Pumps run noiselessly and without shock at hitherto 


FRASER & CHALMERS, LTD. 
TURBO - BLOWERS. to checking How of water entirely eliminated. High efficiency. 


HIGH, LOW & MIXED PRESSURE Complete Sete of Engines, Gas Plante, 
3 TURBINES. G316 and Pumps. Z198 


tee Laat Week's Advertinement. T. H. & J. DANIELS, Ltd., STROUD, Eng. 









68, Gordon St. 














































ARTESIAN WYELL ENGINEERS 


Pumps. BORING MACHINERY 
* FOR WATER OR MINERALS. « 
PUMPING PLANTS OVERHAULED eee | 


(ON ADMIRALTY & WAR OFFICE LISTS. ) 


WESTINGHOUSE STANDARD AIR COMPRESSORS ——= 
(STATIONARY and PORTABLE) HOISTING ENGINES 
ON BOARD SHIP AND IN THE YARD PR te oe a a ll 


may be relied upon to furnish a constant supply of compressed air with the minimum amount of attention. LIDGERWOOD MANFG. CO., 

Caxton House, Westminster, London, 8.W. 

Ask for Catalogue P-5 from the Manufacturers: San ap ag ge a0 
82 YORK ROAD, KING’S — 


The Westinghouse Brake Company, Limited, LONDON, 


ON ADMIRALTY LIST FOR AIR, VACUUM AND WATER PUMPS. 


9 Nae gee “Horney RORE OOS VERGO 


ON ADMIRALTY LIST. 
HIGH-CLASS 


ENGINE FITTINGS 


a ( BOILER CLEANING; EMPTYING ASHPITS; 
] For - CAULKING; OPERATING PNEUMATIC TOOLS, 
{ HOISTS, and VALVE GEAR for FLOATING DOCKS, Etc. 






























HANDLE MAKERS: 





























BOILER MOUNTINGS, &c. 
- GUN METAL. 





PHOSPHOR BRONZE CASTINGS ) 
up to 20 cwt. 


UBRICANT. I ee se 


THE STANDARD MacHINE GREASE 
= 3 (| MADE SOLELY at ouR WORKS IN 
7 = ££ On LONDON FOR OVER 3O YEARS. 





Send your enquiries to 


HARTCLIFFE, LEE & MALKIN, 


N16 SALFORD, MANCHESTER. Ltd. 


F. W. BRACKETT & CO., Ltd., 


VACUUM PUMPS Colchester. 
FOR CYANIDE FILTERS. Zi18 


























ALSO MAKERS OF PATENT ~TELLTALE™ 
“STAUFFER 4ND o7HER GREASE LUBRICATORS. 


VDI ZZZLLZZEZZZ A, 


TRIER BROS. 2°,275:,. 3 
. Words .~ CAMBE RWE LL, LONDON. P. 
Y oe agreement me 
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PRICE'S stanparp > LUBRICANTS) 





For STEAM ENGINES, For ELECTRIC MOTORS, For GAS ENGINES, 
,» MACHINERY AND TOOLS, » DYNAMOS, &c. » OIL ENGINES, 
» GEARS, CHAINS, &c. | SAMPLES and PRICES on application. | » PETROL MOTORS. 





Manchester Office: 3, CROSS STREET. 
And at LIVERPOOL, GLASGOW, ABERDEEN,. NEWCASTLE-ON.TYNE, 
WEST HARTLEPOOL, BIRMINGHAM, CARDIFF. od 


Head Office: BATTERSEA, LONDON, S.W. 
Works: BELVEDERE, KENT. 


BROUGHTON COPPER CO. LD. 


‘ “COPPER SMELTERS, COPPER & BRASS MANUFACTURERS 
ee FLUID- COMPRESSED . HYD RAE - FORGED 





a 
oe 


























COLE, MARCGHENT a MORLEY, LTD., Horizontal and Yertical Slow ia Silke Sk toe Engines fitted with Pistor 


Drop Valves (Morley’s Patent); Constant Pressure Crude Oil Engines (working on 4 








Prospect Foundry, BRADFORD. the Diesel Cycle); Independent Condensing Plants; Millwrights’ Work: snd 
Complete Power Installations, 
Telegrams—Oole, Bradford. Telephone Nc. $744 Bradford (3 ines) Sectional Catalogues are issued dealing with each Speciality. Splines 
D Cc. 
BOLLING @ LOW EB, 20S. 
Engineers and Merchants ("°""Eitzwusnea 1827. ) Codes Used: ABC, Al, i —s 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. ie for Foreign Governments 
PLANS AND ESTIMATES " "SZ. .ristion of 
A big MACHINERY, TOOLS, RAILWAY & TRAMWAY MATERIALS, PORTABLE RAILWAY, MINING & CONTRACTORS’ PLANT. Ra 
Stocks of New and Slidhtly Defectiwe Rails. U1892 








Established i860. 


HUDSWELL, CLARKE & CO, 


RAILWAY FOUNDRY, LEEDS. nice 1g 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full | Speteations on application 


Telegrams—Loco, Leeds. Telephone—National 3540. 
Codes—A 1. Lieber’s, A B C (4th and 5th Editions). F354 
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Leech, 
Mfg. Co 
Motban and Sosa 


New Conveyor Co., Ld 
Coolin Towers 
Setar Cooler and Eng’g Co 


ny Rt 


Cranes 


Interlock Metal Hose Co 
i\Forced Dra ught 


Howden, J., and Co 
Meldrums, 
Sturtevant Engineering Co 


Forgin s 
Brown, ee pete. 


Grantham Boilerand —| 
nee Forge Co., Ld 

Mills, Exors. of J. 
Rotherham Forge Co. 
Walker Bros., 


roped 


Eo 


W., and La 









Te Winn 
ui 5 SF 


Friction Chin 
Bagshaw. J.. and Sons, Ld 
British Hele-Shaw Glutoh Co 


La 
Co 










Be 
Phe 
§ 
y 


and Co ® 
J. M., and Co Unbreakable Pulley and Mill 


Gearing 
Wigglesworth, F., and Co., Ld 


Hydraulic Co 
and Co Fuel a Economisers 
Works Gan E., and Son | 
Id |Fuel Oil 
Anglo-Mexican Petroleum! 
ucs Co., Ld | 
Furnace Bars 
Miller and Co., Ld 
Furnaces | 
Be ea 
on, J., an ms 
Cupolas d Son Dowson and Mason Gas _ 
Destructors Leeds Forge Co., Ld 
ee gr and Co., Ld F ti go Co 
‘ = Rn usible Plugs 
Diesel Oil Engines  jaiiey, sir. H es Co., Ld 
F Polly mg Motorer a — and General 
Bros. nsuran: 
Werks; W’ks, Amsterd: 
ea “Galvanised Sheets 
Digeitting Plant Ramshay and Marshall, La 
& McLean, Ld Caton na Plant 
Diving paratu a 
ing Ap and Co., mn Lysaght, J., 
Gas 
ities and Dowson & Mason Gas Plant. Co 
racings Power Gas Corporation, Ld 
Thorp, J. B. Gas = Eagines 
Dredge PI Plant 


Fleming and Fe Ferguson, La 


Lobnitz and om “La 
; ’ La 
Pri cs, Ld Hindley’ E.'S. and Sons 

























































Simons, W., and Co., la Hi by, R. d So La 
ulders, A. F. National Gas Engine Go., La 
wetSacle | Ba gene 
Dri Ropes | Ruston’ Proctor and Co, 
Kenyon, W., and Sons, Ld langyes Limited is 
Drop vorgaes Gauge Glasses 
and ampin Ss ishop, 8. and C., and Co 
Butterworth Bros., Ld 
— a fen Guilbert- Martin 
Smethwick coins Co Hopkinson, J., and Co., Ld 
Hammers Gauge Glass 
Past Patent Lifter Co. Ld rotectors 
tt, 8, Ld Tomey and Sons, 1d 




























































Gau ies Machine Tools Packing Metallic Reducing Valves | 
spam Goants Pulse Co Are! J., and Co., Ld Green an Boulding, La Auld, D., and Son 
Noorctel and Zam! Ld Growdeli, Way and Steam Specialties 
Newall Engin oto Bar er, and Leese Hobdell, Way and Co., Ld Royles Limited 
Schaffer and Buden! ld Bennie, James, and Sons Hudson, J., & Co., Successors % e 
Tomey and Sons, serry, i. and Ld Lancaster and ,id |Refrigerating 
Gear Cutti jk and Hickman, La q | U.S. Metallic Packing Co., Lal Machinery | 
ear ing stim alker, J., ani 
Eto || Seana pas Bees Fed =e | 
“ 3 meron, J., 
Greenwood’s Gear Cutting Co| Cham Scott and Co | 
Ratapadendo” | Cheeni, Cana, 14 | gupeeeyed.and Co, 1a Linde ish RetrgerationCo 
Llewellin Machine Co Clifton and La Jaines Liverpnes Retiearenten Ce 
Woattacott, 11. and Co ten sad ees ‘Painting Machices Sterne, L., and Co., ld 
Gearing Cunliffe and Croom, Ld | Wells, A. C., and Co Worssam, G. J., and , & Ld 
Bodley Brothers and Co Davis Rivets 
British 1 Thomson- Houston Co) Dean, Smith and Grace, Ld | Patent apes 
Pee Tttact's Oo,, 1 penser, M gore sad Co. = Roll r2,Chi illedI 
Northe! nufact’g Drummon " | thergill, H id C 
Platt, Samuel, Ld Grosmuced ana tetlov id: |-Hawetnditie | Taree, R. and F + mld. am 
Reid Gear Co I[nigh, Gruban and Co.,Ld | Jensen and Son i 
Rodgers Bros Harvey, G., and A. | ‘Voughes ond Son | Rolls and and Rolling 
wi breakable Pulley Oo c 2 Lad J., and Co., Ld Withee J. 8., and Spooner 
ay rs a e iter "A. A & Sons, La! Patterns Love’ -. Ros detection Patents 
, ’ Hi Hetherington, vndica 
Governors, sm Beno | amen 
a 2. | 
Pitman, Percy Jones and Shi ta (Pattern Shop cols (see . gs.) 
| Pollock;Macnaband Highgate Kone 3 w. and Co, Equipment ‘Rubber Machinery | 
i ' 
Grinding ge Bhiple i Mc. Tool Co | Phillips, J. W. and C. J., Ld) gm ng . Gass, Ld 
* ou tachinery| Tiegown Rogar and Co Perforated Metals — Machi 
Ch M’Kendrick, W. D.,and Co | Barns, W., and | Cc: nery 
+ urehl & , ond Oo. Li Muir, W., and Hooker, Peter, Ld 
Smediey Bros, La’ Noble and Lund, La |Photo Priniie | q,rilghman’s Sand Blast Co.,Ld| 
M P Lene pr and Son | Pelion, 3. and Co., reens 
(a Hammers — 7S ad Co Co., ya | Hall, B. J. and Co., | Parker, Winder and Achurch | 
Stamey. 2 — aad fans \Pig Iron |Screwing Tackle 
Pol = fe d High Richards, cae | Sone | H Geena” and Ce. La 
q j ea) ani 
fesdibe | Sse Baenere 14 [ae | Bekpasl Gy, ia 
hanks, I’, and Co Pile Drivers sow 
Tene ae Som, a8 mith and'Coventry, Id | British Steel PilingCo Sea Water Distillers) 
Harbour Plant aka’ | Fawoett. Preston and Co.. Ld | 
Stothert and Pitt, Ld mith? by Hugh > co.,ia |Pipes, Iron om & Steel) Separators 
f Ashmore, Be nson. Magn | 
Haulage Gear § jtirk, J’, and Sons, Ld Mechan and Sons, La ‘Ser _ oa 7 
Grant, Ritchie and Co fan; es Lantos i Piggott, T.. ‘aud Co, Ld wage 
‘ g | warts yds, Ld Manlove, Alliot and Co.,Ld | 
Heating AP cos U8 Metallic Packing Co., L| Pistons | Shaftin 
joning, W | | 
Musgrave W H, W., and Co | Lancaster and | Croft and Perkins, Ld 
Wi ., 1d | st Dunfora and Elliott, La 
Hose Wel and Bennett, La noire ow e, La Govan Co 
Indiarubber, Gutta-percha, & Wilkinson, G.,and Sons | Oldham, A and Sons | se 
Mas egraph Works and gy Ld |Machine Work mn Stott, S.S., and Co 
ute apione Emay Hebel, La Plates, Steel ‘Shearing NV Machines 
Hydraulic Wailes, G., and Co | Colville, D., and Sons, La Jones, 
inery Glangor Ion and Steel Co Shutters, ‘Steet 
Arrol, Sir W., and Co., Ld Mateante <oe% Castings) a 08. pon ni de La lling 
and Platt, 's Malleal | Gibson, A. L., and co 
Holt and W 
dita Go" |Mamganese Steel Plummer Blocks Ste ae 
Rlooand Co. tat Castings & Forg’ es Wigglesworth, F.,and Co., Ld anne and & | 
W, SOON, OM | Small T. 
Bros tT. and ry Pneumatic 
in ety Co | Badite ids aa Consolidated ¢ Tools Vick: ws ited 
} ic ers 
foungs 4 nTd | Manholes GSS amatio Bag. Oo, 1a| SPLINES 
Hydro-extractors Halle Be Forge Co.,Ld | Howard Pneumatic fing a eenk ae 
bent, T., and Sons, Ld pn Stent Engines 
” otors nderston Foundry Co., Ld 
Ice Machine 8ee| Parsons Moto Brett’s Patent Lifter Co., Ld and Morcom, La 
Religuatiog ’y) at Fawtott, Breston and Co., La Brother atte 
m an ns 
Igniter, Gas and fachsemente Fane 2 acon | See and Morley, 
Oil Engine London Name Plate eae S Co | tte Taylor and , La Davey, Paxman and Co., 
Lodge Bros. and Co | Stanley, W. F., and Co. | Drysdale and Co., La 
| | Printin | Easton and Johnson, Ld 
India-rubber, & &c. 4 Machines Reveirs, Geo., Ld | See 3 ga ane, 2a 
Dunlop Rubber Co. ‘owden, J., and Co 
Reddaway, F., and Co., Ld Merchant Iron Pulley Blocks pangs Ts and “47 } 
Injectors and | ino a oh - — o> eee er, E., and Sons 
a Ejectors| Henderson and Vaughan and Son, Ld ] oo Westgarth & Co 
Green and Bouldin’ Ld (Metals Pulle | cn. x 
Gresham and Craven, Ld Atlas Metal & Alloys Co., Ld, Douglas. Lawson and Co Samuelson and Co., La” 
Holden and Brooke, ia Bull’s Metal &y Melloid Co., Ld raser, Douglas,and Sons | Saxon, Geo ¥ 
Willcox, W. H.,and Co.,Ld | Delta Metal Hudowell Clarke and Co, La lender, Wee aen Co La 
Go. La = im : ‘ 
fron and Steel a | ies, La + ao 
Works Plant) oie ee ace Fa Oe, 14| Strood TOL 
Jones, George, La Magnolia Anti-Friction Metal Orquhart, Lindsay & Co., Ld Steam Heating for 
Ste Presto: of 
vensons, Preston anion Smelting Co, id Pump Buckets  Watmerade irate Cones 
fron and Steel Meters — \Steam Launches 
Antawn te matcer ta) Gienteld and Kennedy, | Pumps Sree sot fos fone 
J mens | 
i PE tgedote, Teese fab 
Boulton and Pa ‘ia i , Sir W. H.,and Co., Ld W. 
Braby, Fe and Co nenemaiiaronanel Batchélor, Richa. D. Foe ant wi aad i 8 
| Biyton Son eed Geta = |Minin, | Brotherhood, Peter, La” "| Steam Meters 
Cleveland Bridge & Eng’g Co| Cammell Laird and Co., Ld Cameron, J., Lid | Curnon Steam Meter Co 
Clyde Structures) Iron Co., La| Davey, n and Carruthers, J. H., and Co 
Findlay, Alex., and Co, ta Hardy Patent Pick Co ia Clarke, Cn man and Co Lt ‘Steam Separators 
Lysaght, J., Ld Co., La : Sims and efferies Davy Bece:, cs ween hppa 
Main ‘ain, A. and i and Oo Robey ani Deming Co ‘Steam Traps 
ee a oe | Sulian Machin | Beams cami ces Lt Cap aay ana Gn, 1d 
orton. an 0; ee! 0) a 
t, T., and Co” Walker Brothers, Wigan | Drysdale, J., and Holden and Brooke, Ld 
Walker Bros | Easton and “anderson | Lancaster and as Ld 
Wright, Anderson and Co., La | Motors | Evans, J., and Sons | Royles Limited 
Joi ti Bergius Launch & Engine Co ——- and regu ld (St 
intin Electromotors a oe Allen, Edgar, and Co., Ld 
— Packing & Rubber Co! Phoenix Dynamo Mfg. Co., Ld | pene a ‘and Kennedy, Ld Beardmore, W., and Ce 
ve Products, La Beckett, A., and Sons, Ld 
Hudson. J.. and Co., Succes's Motor Cars | Hall, J. P iat Sons, Beterboro| Beckett, A ani sone 1 ks! 
.~ ru or, Gutta-percha, & Drewry Ca: Co,, Id | Hughes and Lancaster | Colville, D., and Sons, Ld 
legra orks Mann’s Patent agon Co | Mw th a Ld ‘airley, James, and Son 
mkins » La Thornycroft, J. 1.,and Co., Ld} weit ahey er an om, firth, T., and Sons, La 
Metallic Manufact’g Co., Ld Mumford, A. G., flockton, Tompkin & Co., Ld 
mooth-On Mfg. Moulding Machines| Fee ret Co., Ld ow Ironand Steel Co., Ld 
Walker, J., and Co Greenwood and Batley, Ld Paledtetar Engining Co., La| iad elds Limited 
acdonald, J., and Son, L¢ | owell an # 
‘Laundry Machinery) Simuclson and Con ld’ | may ey ine | peeeaee gd etki 
Tullis, D. and J., Ld Oil Cabi | Oe ao’ 4 | Sankey, J., and Sons, La 
abinets inten F aedOo, Ld | meer, J., and So 
\Lead Machinery Valor Co. Ld = 1 Company of Scotland 
Glover, W. T., and Co., Ld se roan R.. and Co., Ld Stringer and Co., 
\Lifts and Hoists - = nl Co. West ¢ pn se Brak - Co., Vickers Liaites 2 
Aster ini e 
Holt and Willet betes Bates, W. ¢* rand Co., a | Willcox. W. Bi. and &. "is 'Steel Balls > 
rthern noo or! ac! ne an orthin; n i ‘ump | 
aa R,, and Co., Ld | ¢ Saeeaes sang Rail - Plant cam, vad Co oo" a7 
ayg' an ley Brothers, wa 7 
Youngs ; Dudbridge aed Sons La | = Steel Sheets 
Light Hornet pa ag ss la Lysaght, J., Ld 
Carbic Limited | Mirrlees, Bickerton & Shes. La| Steel Structural 
ba 5 Cc. C., and Co | N d., la 
Wells, A. C., and Co | Petters La Ld Work (see Iron and 
Locks By ms a Steei Buildings) 
Kaye, J., vane Sons, Ld ae = R. and F., Ld W. Sons Steering Gear 
Locomotives Wilson, ©. F., and Co | St ‘tile wom — ws Le 
and Co., Ld 
Works Separ ato: Distillin: g Bl Plant 
S os Detcoter Ce Mirrlees pte 
and Co.,Ld} Garner, Telford and Hardman Pontifex and W: 
? 
pend 1 Paterson Engineering “a Co Stoker Sy 
ne Oil Mill Radtidery| Co., Ld Mechanical, &c. 
and Co.,La Rose, Downs & Thompson, | .. Ld Bennia. zs and Co. 
ty Mabel Oil Pump Co| and ramp Stoker, 1 
chitin 2! T., and Sons, Ld| Stone erent 
sand Lubricants| | Baxter, 
Meade-King, Robinson & Co | Car Co. Ud | Broadben wee Son, Ld 
Frice’s Company Limi ‘Railway y Signalling x —— eae 
id Wakefield, C. Cand Go| MeKeune and Bothad, Ed —-: Gas Plant 
Lubricators |Rams bar arand os Gas Engines) 
Bowch Magneto Co. Overhead Runways et ly, Bir ot Su te Machinery 
British Manzel Oil te Oo |: Meeris, Herbert’, Ld Campbell and McLean 
Buon Cylinder Lubricator Co Me Recording Frais 2- Beton-and Oo, Lo 
Oxygen Instruments) Manlove, Alliott and Co.,"Ld 
Wakefield, C. C. and Co I Oxygen Co., Ld Bristol Company Watson Co., Ld 


Tools 
a 


| ‘Tubes 


INDEX TO SUBJECT MATTER OF ADYERTISEMENTS. 


|Superheaters 
Heenan foeuan and Froude, La 


Phail and m, Ld 
SchnaldtaSaperhce Li 
su 


linker, Shentou and Co., Ld 
Surveying 
Instruments 
pee a pd 
Staion, We i w. aye and a to., Ld 


Switch Gear 
Reyrole and Co., Ld 


Tanks 
and Son 
Baby, and Co., Ld 
rfield, W. FP. Ld 
Cuma, Son and Co. .» Ld 
Newton, Chambers & Co., L 





| reper Pins 


Exors. of J. 
Mountford, F. 


Telemotors 
Brown Bros. and Co., La 


‘Textile Machinery 
Mather and Platt, Ld 
Thermometers 
ngineering ey la 
x egretti and Zambra 


|Time Recorders 
Llewellin Machine Co 
National Time Recorder Co 


(see Machine 
‘ools) 


‘Traction Engines 
ian "and oy a 


\Tube-making 
Machines 
and Platt, Ld 
Joni 


Platt’ Samuel la 





ld 
Weldless Steel Tae Co. La 


Tubes, Brass a 


Turbines Steam 


British Beton Thomecn Heston Co 
Escher, Wyss and Co 
Fraser sy pen cane Ld 
es 
Mather aud Platt, Ld 
Parsons, C. A., and Co 
Turbines, Water 
(ses Fans) 
Turns 
Isler, C., and Co 
Le Grand and Sutclif® 
| Vacuum, Pumps 
Brackett, _ = and Co., Ld 


, T. and 
Reavell and Cn La 


‘Valve Makers 
La 





Va urisers 
Bids, C, La 


Ventilators 

Boyle, R., and Son 

|Warships and 
Merchant Vessels 


Cammell Laird and Co., La 
Vickers Limited 


Washers 
| Grover and Co., La 
|\Water Purification 
and Softening 
Baker’s Oil Separator Co 


by: A 

artis Feed-Water Filter, La 
Kennicott Water Softener Co 
Mather and Platt, La 


Paterson Engineeri Co., Ld 
ee eooing bo 


Royles 
United Water Setenem. La 
| 








Wright's Forge & Eng. Co., La 


|'Water Wheels 
(see Fans) 


‘Weighing Machin’ y 
Bennis, E., and Co. 
Denison, S., and Son, Mle 
Klein Engineering Co., Ld 


Welded Iron and 


Steel Plate Work 
Ash, J., and So 
Danks, TT and T., Lda 
Jenkins, R., and Co 


|Welding Plant 
Carbic Limited 

erial Light, Ld 

wan, ild and Co 


Wheels 
Barlow and a. 4 
Brown, D., an 
a James C.. ror — 

rry, T., and ‘Son, La 
Ssotk: 8. = and Co 
Urq Lindsay & Cc., La 


Winches 
Butters Bros. and Co 
Clarke, Chapman and Co., 


\Wire & Wire ‘Bopes s 
Bullivant and Co., 
Cooke, W., and Co.. aa 
lock, G., and Co 
Elliot, G., and Co., Ld 


Wood Engravers 
Swain, John, and Son, Ld 





Ransome, A., and Co., 
Robineon, T., and Sons, Ld 
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FULLER, HORSEY 
SONS & CASSELL: 


MECHANICAL AUCTIONEERS 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


11, BILLITER SQUARE, LONDON, E.O. 
NOTE.—A STAFF OF SPECIALISTS attends to 


the requirements of Manufacturers ing 
Works or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 





Railway Switches and Crossings, 
TU RNTABLES, WATER CRANES, TANKS 
RIDGES, AND ROOFS. 

N tg Mon. London Ciess 


ISCA FOUNDRY oO. Ltd., 
W. Spl s«l 


§3, Victoria-street, S. 


Best Quality Iron Castings. 


ALSO ALL KINDS OF CAST IRON PIPES, 
in rough or machined and tested. 
A. Low COCK, _Spla BK 599 


Ltad., 
British Insulated and Helsby 


RS tp ENGINEERS. 





Shrewsbury. 





ee CABLE M. 
: PRESCOT, HELSBY and LIVERPOO 
mem mm d Adverti t in issue Dec. as 








— Electric, Steam, | 


(jranes. 
areeene and HAN Dd 


GEORGE RUSSELL anp CO., Lrp., 





C. E. 


LATE SUPERINTENDING ENGINEER, 


RAPID EARTHWO 


With Illustrations. 
HY 


NEW TIME SAVERS. IN 


With Illustrations. 


HOUSDEN 


PUBLIC WORKS DEPARTMENT, INDIA. 


RK CALCULATION 


Crown bvo. 1s. 6d. net. 


DRAULICS | AND EARTHWORK 


Crown 8vo. Od. net. Splsx698 





LONGMANS, GREEN & CO., 39, 


Paternoster Row, LONDON, EC. 








The Proprietors of the Patents 


Nos, 26,222 of 1911, 26,224 of 1911, and a) of 1911, for 
o: an merorensnes in or relating to t the mAs 
GLASS AR’ 





OWN TICLES,” arc DESIRO SofBNTERING 
hey ARRANGEMENTS 4 way of LICENSE. and otherwise 
on reasonable terms for the purpose of LOITING the 
and ie their full d Pp | working 
in this coun 


HASELTINE, LAKE and CO., 
Chartered Patent ts and Consulting Enginesrs, i 
28, Southampton-' ings, Chancery- rom 4 London, W. 


The ® Proprietor of British Patent 
relating to “‘An Improved PROCESS 
¢ _HoMGgkN gOUSLE UNITING METAL BODIES by 
ESIRES NTER into BBGOSIATIONS | ‘with 
> 4° + ‘aaa viRMS hi in on Britain for the SALE of the 
PATENT RIGHTS or for the aan of LICENSES to 
MANUFACTURE under ROYALTY 
Enquiries to be addressed to 
D. YOURG and CO... 
842 n 


Patent Agents, 
ll and 12, a ahempnan! paiidines. London, W. c. 


he Proprietorsof British Patent 


No. 29,058 of 1910, relating to “‘ Im poets in TY 
GRAPHIC CASTING. MACHINES,” DESIR. ig ENTER 
into NEGOTIATIONS with one or more Great 
Britain for the SALE of the PATENTS RIG HTS or rier the 
GRANT of LICENSES to MANUFACTURE under royalty. 

Enquiries to be addressed to :— 
D. YOUNG AND CO., 


Patent mts, 
ll and 12, SOUTHAMPTON BUILDINGS, 
LONDON, W.C. 








776 4 





anted, Machine Construction 
Custom mers’ Drawin, &c.—BENNETT and 
- yates “ae and Mill hts, Nun-street re 


Wanted to Manufacture, Special 


MACHINERY or ENGINEERS’ (APP em 











Motherwell, near Glasgow. (Spl) nxi79 Up-to-date machine ay for either heavy or med. work. 
| Lea. Aner = . . =~ shops.—EASTO ‘a JONEDR. 
H=zt and Mitton, Ltd., Engi 
nishers, Oozelis-street North, pa ,, W 
ham, wiliue te "UNDERTAKE MANUFACTURE. at Begshaw’s — en ee 
CONTINENTAL ENGINEERS’ BRASSFOUNDRY or used in Governmen are the sto’ 
SPECIALITIES. 770 1 Gurw, and My Re ithe market Culek 4 <_ 
ESTABLISHED 1852. power by whee ro} shafts freed Bae BAGSHAW 
. and SO Batley, York 
Machinery for the Production of Timed, Bnghneor, Batis. Yorkshire 
POTTER Y WARE, TILES, é&c. : : é 
ee ee - Firm having I Tron, 
WM. BOUL ON, Ltd., Burslem, Staffs. Spl BK511 and i Malleable Iron Foundries, Pattern and 





New Conveyor Co., Ld., Smeth- | » 


bios 1 Proprietors wick. Tel the Midland neering Co. ) 
F ‘elephone legrams 

ity Bar and Matters ofa all kinds of Ele: 
voting Conveying ery, ps an 
Condensing Plants. BK 530. 





Steam and Electric Cranes, 


BECAY S707". Ne opt _ ae aan 


NC 
JOHN H. WILSON AND CO., Ltd., Dock-rd., Birkenhead 
London Office : 15, Victoria-street, S.W. Spl ax 157 


LOCOMOTIVES. 
[ihe Hunslet Engine Co., Ltd., 


Tel. og Rann gre — Telephone Nos. 3430 to 343. 
m dy iat and next week. 5x362 


e'atetee AUGUSTIN NORMAND, 


67, Rue du Perrey, Le Havre (France). 











ESTRO TORPEDO and FAST 
BOATS SUBMARINE aut SUBMERSIBLE BOATS 
NORMANDS PATENT WATER-TUBE BOI COAL 


‘LERS, 
or OIL-HEATING. DIESEL OIL ENGINES.’ 25503 


BABCOCK AND WILCOX, LIMITED, 
PATENT pL er tty oon BOILERS. 
8 tokers, a Cranes, 


SE PARAL hinery, Ce 
ORIEL HOUSE F ne a NDON, E.C. 
wertisement, "px 475 








8, page 42. 


For CASTINGS « 10 roxs 


LOAM, DRY and GREEN. 
r. &w. BRADLEY un, sewarx 
HARPERS LIST. 


PAGES XIV.—XV. 
LAST WEEK. 


HEENAN & FROUDE, 
WORCESTER 
See advertioment, page 38, this week. cat 

















JENKINS BROS. LTD. 
Works : MONTREAL, CANADA. 
SOLE MANUFACTURERS 
JENKINS weir “pom mae 
Gun-metal and 1 
JENKINS’ ’96 ‘SHEETING 
for Steam Jointing. Spl BK538 


, QUEEN hi: centres STREET, patente 


Retesaedincs 9 


KENNICOTT 
WATER SOFTENER CO., 


WOLVERHAMPTON. 
LARGEST MANUFACTURERS OF WATER-SOFTENING 
PLANT IN THE WORLD. ee 


NEWALL GAUGES. 


NEWALL swesoms: 4 CO., Walthamstow, ay "e, 


YARROW'S — 
WATER-TUBE BOILERS 


The most improved type is fitted with 
Feed Heating Tubes and Superheaters. 


Splsx 2 
2°,ASGOW formerly of Poplar London), 








Ts Re sf Al ‘AGR CuLTt RALor other MACHINERY.—Write, 
NNY and CO., Limited, Lincoln. 1661 


,) chnson and Philli uae 


ELECTRICAL AND anes se 
CONTRACTORS AND CABLE 
Works : CHARL’ 





Williams and Co, Red Lion 


H. Works, es Clerkenwell, E.C., 
ENGINEERS, 


will Urner the MANUFACTU = of SPECIAL 
HINERY, also MACHINE WORK. 
Prompt Delivery. 718 1 


Patterns. —Geo. Wailes and Co., 
Euston-road, N.W. pared 
as fe PATTERNS, iain or ‘cued wat, to to MAKE all 
Work can be carried out under customers personal — rd 
vision. Inquiries solicited. msg 





R Heber Radford, Son & Squire 
e ENGINEERING, IRON AND STEEL WOR 
VALUERS, 
CONSULTING SKGINSERS, Nyt EREES 
ARBITRATORS, AN > Tanga AGENTS 
sta over 
ae aed oper, R. Heber Radford, —— Inst. Mechanical 
Mem, Inst. Naval Architects, Mem. Iron und Steel 
Institute, Fellow Chartered Institute of Patent Agents.) 
15, ST. JAMES’-ROW, SHEFFIELD, . 50 


— ADFORD, Surrrig.p. haem it 


GEO. N. DIXON AND 60. 








ELECTRICAL, (FDS ~ pig 
Aver EERS AND VALUE BKS45 


WORKS FOR SALE AT LANCASTER. _ 


[ihe Metropo litan Amalgamated 


RAILWAY ha a AGE and WAGON COMPANY 
Limited, are prepared to receive OF FERS for the SALE of 
their LANCASTER WORKS. These works comprise exteusive 
and commodious shopping, are freehold, covering 15 acres. 
Pituateds within a mile of the centre of the town of Lancaster. 

shed are 12 workinen’s cottages, and there are two sidings 
— the Midland Railway. Gas and water laid on. 

For further particulars and epee te view mite to 
CR 


The Metropolitan Roccan Wagon, and 


Finance Company, Limited, 


4 ___ Saltlev, pra a 2003 1 
To. ‘Let, “General ngineering 
WORKS, situate in West Mt a equipped Plant 


and Office. Proprietor, who is a practical working mechanical 
engineer, would give his services if desired.—Full pacers 








given on ap ‘oe to P404, Engineer Office, 33, Norfolk- 

street, Strand, P4041 

Press Notices, Cireulars, Cata- 
LOGUES, 


by_ Experienced — se Journalist.—W, O. 


Pre 
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WHEATLEY KIRK 
PRICE & CO. 


(Established 1850) 


VALUERS 


AND 


AUCTIONEERS 


ENGINEERING WORKS 
PLANT, MACHINERY & STOCK, 
46, WATLING STREET, LONDON, £.¢, 


16, Avsert Sevars, COLLINGWOOD Stage 








Mancuestee. NEWcAStLe-on-Tyyp, 
a Teleph and Tel ateach address. nx 4% 
§s0R ELEVATORS & CONVEYING 


MACHINERY 
apply CHAIN BELT ENGINEERING (o., 
DERBY, ENGLAND. 
FoR EWART’S, LEY’ S an and other 
DRIVE CHAIN BELTS ° 


Apply EWART’S CHAIN CO,, 
DERBY, ENGLAND. 











FoR BLACKHEART MALLEABLE 
nate CASTINGS 
LEY’S MALLEABLE CASTINGS Co., Ltd. 
DERBY, ENGLAND. 





eorge Wailes and Co., 386 and 


to undertake the MANUFACTURE of ALL OF 
SPECIAL je arnt § and MACHINE WORK, either to 
Patents Specification or Dra ; also the designing of any 


invention or 3) ity, and patte under the mal 
OF speciality, pa rnmaking perso: 


REPAIR a and Automobile Work a i. 
THEIR NEW or WORKS in Euston-road are oot cones 
a ay po are situated in a most cen Spr 30 a 
London. 


al Sale, Theodolites, 


DRAWING INSTRUMENTS. = cog ged D. 


wae —~  -  e 
ne | Flor Sale, Levels, 


DRAWING LARK OONE oe tien 8 i 
(opposite Gray's 


INCE FORGE 00., Lp., WIGAN. 
mac” FORGINGS. "ans 


panes sic 18H =D. 





Holborn, Ww Aol 





FOR SHEET METAL PRODUCTIONS USE 


TAYLOR & CHALLEN 
PRESSES _ spisxsss 


Works and Showrooms, BIRMINGHAM. 














THE PRINCE TO THE PEOPLE. 


BUCKINGHAM PALACE. 


“At such a moment we all stand by one 


another, and it is to the 


of the British 


heart 


people that I confidently make this most earnest 


appeal.” 


Subscriptions must be addressed to 


H.R.H. THE PRI 


All letters may be sent post free. 


EDWARD P. 


NCE OF WALES, 


BUCKINGHAM PALACE, LONDON, 





CAMMELL LAIRD & CO., Lrp, 
SHEFFIELD & BIRKENHEAD. 


Steel Manufacturers, Shipbuilders, Engineers, 
London Office : 
3, CENTRAL _— WESTMINSTER, 
S.W, BR5O4 
(See met, pwem's and next “week's ativettisement) 


E IRTHS | STEEL 
KINNEAR ~ 
PATENT STEEL ROLLING 


SHUTTERS 


Are used by the Leading Railways, Manu- 
tacturers, &., all over the World, on Garages, 
Loading Docks, Workshops, Warehouses, &c. 


FIREPROOF, DURABLE & EFFICIENT. 
Sole Manufacturers: 


ARTHUR L. GIBSON & ( CO. 


RADNOR WORKS, TWICKENHAM. 





PETTER OIL ENGINES. 


Manufactured by 
PETTERS LIMITED, Engineers, YEOVIL, 


See our ilustrated advt. Uae dasearieneeseoes i px 590 


PUNCH & SHEAR MACHINE 
SPECIALISTS. 


Consult us. “The Best and the Large Stock. 
Satisfaction Guaranteed. Fstablished 1850. Spl sx 


SCOTT BROS., West Mount, HALIFAX 


STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 
(Spl) x156 











W. H. BAXTER, LTD , LEEDS. 


TANK LOCOMOTIVES. | 


SPECIFICATION AND WORKMANSHIP EQUAL TO 
MOTIVES, 








MAIN LINE LOCOM 
R. anD W. HAWTHORN, LESLIE anp CO., Lan., 
Nuwcastie-cy-Tren. 
rien te 
3, Lombard Court, Lonpon, E.C. 


Telegraphic Address—INGENIEUR, LONDON. 
SPECIALITIES 
SIDE and STERN-WHEEL STEAMERS, 
STEAM and MOTOR 
LAUNCHES, TUGS, and BARGES, 
MACHINERY FOR VESSELS BUILT 


ABROAD. 
“Spl2s7__ 


Peter. Hooker, Limited, Black- 


HORSE-LAN ALTHAMSTOW, LONDON, 
ENGIN XRD IRONFOUNDE 
will undertake the ponte of SPECIAL MACHIN ERY 
also MACHINE WORK. 
Why lay down your own plant? Use ours. <e 





Office of 
ay oa Ay: the min Lata, Ge by Sypsey Ware ~ ae Aang pe 


reystoke-place, Fet' 
Sr ry A agen a 

jemen , 
Hiroe, Strand, fn 














